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FOREWORD

This report has been prepared in response to
the "Bionics and Biocybernetics" part of ATD Work
Assignment No. 108 and is based on 392 references
from Soviet open-source literature covering the
period 1965--1968. The size of the report is
largely due to three unusual publicationst
1) Problem, of Bionics, 2) Problems of Neurocyber-
netics (Materials of the Second All-Union Confer-
en-ce). 3) Problems of Neurocybernetics (Materials
of the Third All-Uniorc Conference). Abstracts from
these three sources' (accounting for more than 80%
of the total material in the report) have been
included to give a retrospective coverage and to
provide specialists in the biomedical community
with some indication of the scope of the Soviet
effort in bionics and biocybernetics.

The report consists of two parts; a commen-
tary and 392 abstracts divided into 12 sections
and sub-sections. The reference numbers in the
commentary cite -the consecutively-numbered ab-
stracts grouped at the end of the report. Each
section and sub-section of abstracts is arranged
alphabetically by author.

An author index is also included at the end
of the report.
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PART 1. COMMENTARY

Introductory Remarks

A great bulk of the material on whicn this report is
based comes from three basic sources: Problems of Bionics,
issued by the Scientific Council on the Complex Problem
"Cybernetics," Academy of Sciences, USSR and published in
1967, and two issues of a publication entitled Problems of
Neurgybe~rne ic8 (Proceedings of the Second and Third All-
Unton Conferences on Neurocybernetics, held in Rostov-on-
Don in 1965 and 1967).

The book Problems of Bionics includes 98 papers by
various authors. Problems of Neurocybernetics (Third
Conference) includes more than 250 papers, Problems of

Neurocybernetics (Second Conference), over 50 papers. The
material taken from these three sources, in addition to
references from other sources, reflects the growing and
widespread interest of many Soviet scientists in the closely
related fields of bionics and biocybernetics.

BIOLOGICAL MODELING

Human Sensory Processes

G. A. Aminev [1], in a report on the discriminatory
capacity of the human taste analyzer, discusses the percep-
tion and separation of stimuli which are significant or
"useful," as he puts it, from interfering or extraneous
stimuli. The subjects in his experimentation had to taste
various solutions with different concentrations and combina-
tions of salt and sugar. Their task was to decide whether
sugar was present in the solution. It was found that as
the salt ccncentration increased, the sugar perception
threshold also increased. After a time, however, this in-
crease leveled off. Aminev feels that this discriminatory
capacity is based on adaptation to extraneous signals and

partial inactivation of reception. The complex code, on
which this inactivation is based, in his opinion needs
further study.

From a study of the fixating and tracking movements of
the human eye, Kh. Drishel' [4] has constructed a model of
the system which controls these movements. In studying the
eye's tracking of a moving object, he notes two types of
motion: a smooth sliding movement, and a rapid, jerky
movement. The manner in which the model reacted to rapid
signals indicates that there is some sort of prediction
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mechanism in the eye. The author of this article is
currently involved in further study of the relationship be-
tween these two types of movement in an attempt to construct

another model.

in another paper concerning eye-movement regulation
[13], A. I. Lauringson has studied horizontal motion by
means of a photo-optic method. He found that the eye is

unable to predict certain rapid movements.

V. I. Galunov, V. V. Lyubinskaya, and L. A. Chistovich
151, In a study of motor theory of auditory signal percep-
Lion, express the view that investigation of the imitation
process in speech yields much more date on signal perceptioa
"than the psychoacoustical method. They state there is a
need for new models imitating the speech process in order to
comprehensively study speech perception.

There are in this sub-section of the report, several
abstracts related to human visual perception and image recog-
nition [8, 9, 11, 12, 16, 17, 18, 201. Yu. I. Laskevich [12]
discusses two different concepts of image recognition --
texton and reon recognition. Reons designate individual
units or objects and textons designate a special surface or a
one- or two-dimensional field. He feels that these types of
recognition are applicable in other modes of perception.
Lashkevich feels that without a further study of textons, it

Swill be difficult to understand the recognition mechanisms of
ordinary images. Ye. P. Kok and I. I. Tsukkerman [9] point
out that the location of specific and abstract functions of
man in visual image recognition differ anatomically and
suggest separate storage of specific and abstract information
in the memory of computerized recognition systems. In an

article on the human visual system's evaluation of image size

[11], I. N. Kuznetsova states that the time required for
evaluating image size is not dependent on the information
content of the stimulus. She feels that image size is eval-

uated by a specialized set of automatic mechanisms and that
this confirms the hypothesis that there exist in the visual

system independent channels for recognition of form and eval-
uation of size. S. A. Markitanova, S. B. Rudometova and

B. M. Chudinovich 116] have attempted to determine the

reliability with which man recognizes visual images for the

purpose of evaluating machine algorithms. N. V. Turkina [20],
in her experimentation concerning identification of symbol
indication, seemingly agrees with Kuznetaova [11] in that she

also states that identification time does not depend on the
information content or quantity of the stimulus. She, too,
feels that there are in the visual system specialized auto-

matic mechanisms for symbol identification. Ye. P. Kok (8],
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in his second paper in this sub-section, discusses an ex-
tensive study of object perception disorder in patients
with focal injuries of the cerebral hemispheres. He pre-
sents his conclusions concerning the participation of the
right and left temporal lobes in visual processing of in-
formation.

The last paper in this sub-section, co-authored by
A. V. Zav'yalov and V. I. Komissarov [23], is a study of
the specific coadjustability in the activity of different
sensory systems. In their opinion, the experimentation
proves the existence of a system establishing a definite
coadjustability of specific activity of different afferent
systems, and this coadjustability provides coordination of
the effectiveness of .. 4. 1. tion of Incoming inforraLion.

Infra-Human Sensory Processes

The majority of abstracts [25, 30, 31, 32, 35, 36, 37,
42, 45, 46, 48, 50, 51, 55] in this sub-section are related
to visual physiology. Four of these abstracts [25, 30, 35,
45] deal specifically with ON and OFF responses in recep-
tive fields of the retina. A. Bertulis, V. D. Glezer, N. B.
Kostelyanets, N. F. Podvigin, and I. N. Shetalov [25] pro-
pose a hypothesis that the functional organization of a
retina receptive field is determined only by the light
intensity falling on a given section of the retina, i.e.,
that it is not preformed but is formed in the course of
light stimulus action. They have constructed an elec-
tronic model of a retina based on their study. V. F. Fokin
[30], in a study of the effect of rhythmic light stimulation
in the center and on the periphery of the cat retina,
suggests the presence of multichanneling on the retinal
level in the organization of the visual analyzer. N. B.
Kostelyantes and N. F. Podvigin, who co-authored one article
[25] with other writers dealing with the receptive ON-field
of a retina and its model, have both presented papers of
their own on retinal receptive fields [35, 45]. Podvigin
[45] discusses reasons for differences in the behavior of
the alpha and beta waves of the electroretinogram and their
importance in unders~tanding mechanisms of the on and off
systems of the retina.

There are six abstracts [27. 28, 33, 41, 43, 52] in
this sub-section related to conditioned reflexes and
behavior patterns in animals. N. A. Chichvarina, with
N. A. Dudkina, N. G. Yaremenko, and 7. N. Malozemova, [27,
281 presented two papers at the same conference on the
formation in rats of algorithms for decision-making in
information situations. Two of the papers here [33, 411
deal with reflex activity (complex and defense reflex
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systems) in rabbits and rats. The last two abstracts [43,
52] concern conditioned reflexes in experiments with
probability reinforcement.

Three other abstracts [34, 38, 40] of interest are
studies in olfaction and chemoreception in fish and frogs.

Modeling of Sensory Systems and Physiological
Lunct tons

The 37 absLracts on this subject deal with three basic areas:
1) modeling of visual functions; 2) the study of joint and muscle mechanisms
for purposes of modeling; and 3)the modeling of perceptual
and sensory systems. There are eight abstracts devoted to
modeling of visual functions [79, 82, 83, 86, 87, 90, 92,
94]. I. A. Shevelev [82] discusses one of the most impor-
tant operations of signal discrimination in the visual
system; temporary peaking as a signal is transmitted from
the lowest to the highest level of the visual analyzer.
Related aspects of modeling synchronization of initial
afferent flow in the visual system are also discussed.
His study indicates an increase in the number of responding
elements at the higher levels of the visual system (neurons of
the lateral geniculate body, the visual cortex) and in-
creased synchronization of their firing. There are two
papers on modeling of color vision. D. A. Shklover [83]
has devised a mathematical model of color recognition for
explaining the mechanism of color vision. N. G. Volkov
and V. K. Lyapidevskiy (90], affiliated with the Moscow
Engineering and Physical Institute, describe a model (with
two photo cells) .or simulating color vision defects in-
cluding deuteranopia, protanopia and tritanopia. V. M.
Ukhin [863 discusses functional features of human binocular
vision as related to the modeling of nerve integration in
the human visual system. Mathematical simulation of the
spatial properties of a receptive field is discussed by
V. G. Uvarov [87] and a mathematical model of the oculo-
motor apparatus is described; this model was displayed at
the Physics Pavillion of the Exhibition of Achievements of
the National Economy of the USSR [94].

There are five abstracts concerning research directed
toward the modeling of joint and muscle mechanisms [59,
60, 67, 69, 813. P. P. Gambaryan [67] discusses the various
gaits of quadrupeds in an attempt to fit these motions into
the mechanics of lever-driven machines. Another paper [591
is a study of the joints of the extremities of mammals as
damping devices. Among the six abstracts 158, 65, 71, 76,
77, 84,] related to the modeling of perceptual and sensory
systems, an article by Ye. V. Baybikov [58] describes an
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electronic circuit which closely simulates the action of
actual sensory receptors and which can be used for studies
of sensory phenomena and for developing artificial sensory
receptors. V. Ya. Dymerskiy and Ya. Ya. Belik [65] des-
cribe models of visual perception which can be used for
psychological evaluation of a field of vision suitable for
control of certain kinds of moving systems. In an article
[71] by A. B. Kogan, G. V. Goncharova, Ye. V. Kompaneyets,
and V. G. Slyusar!, an attempt is made to decermine the
extent to which electronic models of visual and auditory
perception can match natural perception of the external
world. Their experimentation gave evidence that the signal
meaning of a light or sound stimulus and an electrical
stimulus are identical, and that it would seem possible to
produce adequate afferentation by direct electrical stimu-
lation of the analyzer systems. In an investigation (84]
based on determining the nature of interactions between
conditionally selected regions of the brain, A. I.
Stavitskiy presents a discrete analog model of a sensory
system. The most distinctive feature of this model is its
capacity for carrying out the systematic multichannel
"interrogation" of a large number of nonlinear elements
which have~a sensory input including both discrete and con-
tinuous signals.

NEURONS IN BIONICS AND BIOCYBERNETICS

The Study of Neurons. Neuron Organization, and
Neural Networks

A. B. Kogan, who is apparently affiliated with Rostov
University [111], is the editor-in-chief of Problems of
Neurocybernetics (Materials of the Second Inter-University
Conference on Neurocybernetics, 30 September-5 October 1965),
and also of Problems of Neurocybernetics (Condensed Reports
of the Third All-Union Conference on Neurocybernetics, 7-12
September 1967). Abstracts of a great number of the papers
presented at these conferences are included in this report.
Kogan himself has written a number of papers which the
reader will encounter throughout this report. In the present
subsection there are abstracts of 4 of his papers (110, 111,
112, 113]. The first paper [110] examines the organization
of nerve cells in neuron networks. In another paper, [111]
Kogan and I. V. Popov (also affiliated with Rostov Univer-
sity) analyze the action of a Poisson flow of impulses
through one synapse for the case of background activity.
The third paper [112], co-authored by Kogan and B. M.
Vladimirskiy, is also concerned with neuron background



activity in the higher sections of the brain. Kogan and
Vladimirskiy, together with S. L. Zaguskin [113], are
again co-authors of a paper which attempts to develop
mathematical approaches to the analysis of probabilities in
the spatial interrelation of intracellular microstructures.

The majority of the remaining abstracts in this sub-
section can be separated into the following five areas:
1) nerve-cell impulse activity; 2) junctional organization
of neurons; 3) neural stimulation and inhibition processes;
4) synaptic processes and effects; and 5) aspects of neuron

interaction and relationships. There are eleven abstracts
related to nerve-cell impulse activity j96, 99, 104, 130,

133, 137, 143, 151, 153, 155, 156]. There are papers in
this subsection by 0. G. Chorayan [96, 130, 131,] and
I. V. Popov [111, 133, 153,1, both of whom are affiliated
with Rostcv University. It can be assumed that both
Chorayan and Popov work closely with A. B. Kogan [111], who
is also at Rostov University. In a study (96] of the sta-
tistical characteristics of impulse activity of the respi-
ratory neurons of the frog's medulla .o•ongata, A. M.
Berezovskiy, L. 0. Karpenko, and 0. G. Chorayan estab-
lished that there is a definite connection between the
duration of bundle impulse activity, the inter.mpulse
interval in the bundle, and the duration of the interbundle

interval. Another study of impulse activity by A. A. Genkin
and N. N. Vasilevskiy 1104] deals with the relationship of
peak activity and assmm, try of electrocorticographic phase
durations. Chorayan and Yu. I. Petunin [130], who is
affiliated with Voronezh University, have undertaken a stidy

to explain changes in random processes, and to describe

neuron impulse activity in the presence and absence of
stimuli. A paper by G. I. Shul'gina [137] analyzes back-

ground impulse activity of neurons in the development of

conditioned reflexes. Another paper dealing with background
impulse activity by A. G. Sukhov [143], affiliated with the

Laboratory of Biophysics of Rostov University [142], inves-

tigates the reactionc of neurons to a standard stimulus
under spontaneous or artificial change in the frequency of
background activity. In the tan papers concerned with

functional organization of neurons, (95, 98, 101, 107, 108,

110, 136, 141, 142, 145], the names of L. D. Karpenko and

0. G. Chorayan [107], and A. G. Sukhov [142], are again
encountered. Karpenko and Chorayan hcve co-authored a work

on the functional organization of central respiratory neurons

in amphibians and Sukhov has written an article concerning

the study of neuron organization in focal epileptiform dis-

charges in order to determine the relationships between neu-

rons under various conditions of CNS activity. There are

two more papers related to the functional organization of

the medullary respiratory center, one by A. M. Karpukhina
(108] and the other by V. A. Safonov and R. A. Dur?.nyan [136].
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There are a total of seven papers dealing with neural
stimulatory and inhibitory processes [114, 115, 116, 127,
129, 138, 144]. All seven of these papers were presented
at the Third All-Union Conference on Neurocybernetics and
appeared in Problems of Neurocybernetics, the published
reports from this conference. In an investigation of
stimulatory and inhibitory periods in the reactions of
neurons of an isolated cortical stria, I. N. Kondrat'yeva
and G. A. El'kina [114] established that the same types of
neuron reactions which appeared in the intact cortex in
response to afferent stimuli also appeared in response to
stimuli applied to deep layers of the cortex. From their
exerimentation, new proof was obtained that the inhibitory period and
the period of subnormal responsiveness in the recovery cycle
are caused by an active process and not by refractivity.
The recovery following the inhibitory interval and the per-
iod of subnormality indicate the probable presence in the
cortex itself of the elements inducing inhibitory reactions.
A report by A. B. Kotova [116] gives a forzoalized mathema-
tical theory of nerve-cell excitation, considering the
dynamics of ion conductivities of the membrane. This
mathematical investigation permits the determination of
certain mechanisms controlling shifts in threshold poten-
tials. Specific and nonspecific neuron inhibition in the
visual cortex of the rabbit is discussed in a report by
V. G. Skrebitskiy [138]. This preliminary data indicates
that nonspecific inhibition is not accompanied by develop-
ment of an inhibitory postaynaptic potential, but is accom-
panied by suppression of both impulse discharges and inhibi-
tory postaynaptic components of light responses.

There are a total of six abstracts [106, 109, 119,
120, 134, 150] concerned with synaptic processes and effects.
One of them, by V. Ya. Pyatigorskiy [134], is an attempt to
verify the hypothesis that receptor elements cause sponta-
neous discharges in neurons of the dorsal spinocerebellar
tract. The experiments demonstrated that the spontaneous
activity of these neurons is determined by the nature of
afferent impulsation and by the weight value of the synap-
tic input through which it enters. In a study of neuron
reaction, synaptic mechanisms of the motor zone of the cor-
tex to signals of different sensory modalities, L. L.
Voronin and L. I. Tanengol'ts [150] btate that when two
stimuli are presented with a small interval between them,
the response to the second stimulus is blocked when the
interval is less than a certiln value, regardless of the
relation of the modalities of the stimuli. They discovered
that this blocking is not related to postsynaptic inhibition
in the cells, but to the blocking of the second signal en
route to the cells.
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Among the four papers re'.ated to aspects of neuron
interaction and relationships 1125, 146, 148, 149], is a
study by A. I. Nadvodnyuk and S. A. Kuznersov [125J of
neuron interaction in the snail's subpharyngeal ganglion
demonstrating the presence of intermediate neurons and
associated complexes of nerve cells in which the rhythm of
a leading neuron controls the activity of at least four

dependent nerve cells.

Functional interneuronal relationships at the highest
analyzer levels in the cerebral cortex were investigated by
I. A. Vladimirova and V. M. Storozhvk [149] to elucidate the
basic principles of how the nervous system analyzes images
of the external world. The authors state that although
peripheral sections of the analyzers are quite specialized
and differentiated, their cortical sections are similar in
structure and function. Thus they hypothesize that infor-
mation processing in the neuron network of the projective
zones of different analyzers can be based on these same
general principles. The paper represents a study of the
functional properties of neurons and interneuronal relation-
ships in the first projective zone of the cortex of an
anesthetized animal. From the study, the authors conclude
tha. neurons of the first projective zone are capable of

preserving signal traces for a short time and also of
analyzing signals arriving directly from the peripheral
nervous system.

Neuron and Neural Network Modeling

Each of the 34 abstracted papers in this subsection
deals directly with some aspect of the modeling of neurons,
neuron function, and neural networks. There are two papers

by N. A. Aladzhalova [158, 159], who is affiliated with the
Institute of Biophysics of the Soviet Academy of Sciences in
Moscow. Both papers deal with modeling of signal recognition

on the dendrite level. Both papers indicate that the flow of

information in the dendrites possibly stimulates further
development of synapse and dendrite processes, which perhaps

considerably increases the elasticity and potentialities of

memory.

In two reports, N. V. Pozin [171, 176] of the Soviet

Academy of Sciences' Institute of Automation and Telemechanics

(technical cybernetics) in Moscow, considers the multilayer

modeling of neuron neuworks. In one report, the author (using

known information about neurons and neuron interactions) examines

a hypothetical mechanism for the search for and marking of con-

nections between two centers in a model of a uniform neuron layer.
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An hypothesis concerning an increase in the strength of the
connections between simultaneously excited neurons was
developed as the basis of the marking mechanism. In Pozin's
third paper [1821, representations of elementary operations
and functions of neuron logic are systematized using geo-
metric Interpretation.

There are two papers by A. B. Kogan 1172, 173] of
Rostov University, co-authored by Ye. K. Chaknnakhyan, A. I.
Samarin, G. V. Shcherbakova, and P. T. Sokolenko, One paper
deals with the feasibility of constructing a neuron model
approximating a real neuron. The other paper concerns
materials for the study of mechanisms forming temporary
connections in neuron networks. The experiments in this
study confirmed the metabolic basis of processes of formation
of new interneuronal connections by determining the "chemical"
magnitude of their temperature coefficient. The modeling of
synaptic transmission is discussed by L. V. Idel's and I. T.
Kruglikov [168] in a paper which describes the analysis with a

4 mathematical model of synaptic processes during passage of a
complex afferent signal. In another paper [169], Idel's and
Kruglikov, along with Ye. P. Motsnyy, present a mathematical
model of processes taking place in active and passive elements
of a homogeneous afferent structure during passage of a com-
plex signal. N. N. Vasilevskiy [190) of the Institute of
Experimental Medicine of the Soviet Academy of Medical
Sciences in Leningrad studies the neuronal mechanism of orien-
tation reflexes and temporary connections in the cerebral cor-
tex and some problems related to their modeling.

PROBLEMS OF MODELING HIGHER NERVOUS ACTIVITY

In this section there are 83 abstracted papers concerned
with the study of such higher nervous activities as the memory
process, decision-making, thought processes, etc., and prob-
lems related to their modeling. Included here are a large
number of reports devoted to heuristics and the modeling of
human heuristic activity.

The name of N. M. Amosov is often encountered in the
area of modeling of higher nervous activity; he is a Corre-
sponding Member of the Soviet Academy of Medical Sciences and
also served as the Scientific Director of a seminar entitled
"Certain Problems of Biocybernetics and the Application of
Electronics in Biology and Medic'ne" [193]. He works at the
Institute of Cybernetics of the Ukranian Academy of Sciences
[194]. In one of his papers [192], Amosov describes an
algorithm for a structural model of psychic functions.
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Amosov, A. M. Kasatkin, and L. M. Kasatkina, who are also
affiliated with the Institute of Cybernetics of the UkrainianAcademy of Sciences [194J are the authors of a paper
on the heuristic modeling of behavior. They describe atlength the structure of their modeling system, which is a
multistage organization of a number of different models.Programs of the system which they describe can approximatelymodel certain programs of higher animal and human psyches.
Three other reports by Kasatkin and Kasatkina [220, 221,
2221 concern the modeling of purposeful behavior, themodeling of motor behavior, and heuristic modeling of some
Informstion-processing functions of the brain. Their
heuristic model is based on N. M. Amosov's hypotheses.

Another author, Yu. G. Antomonov [195], who is alsoaffiliated with the Institute of Cybernetics of the UkrainianAcademy of Sciences discusses indeterminism and deter-
minism in the activity of cortical analyzers. He concludes
from his study that both the elements of the corticalanalyxers (simple neuron blocks) and the analyzer itself passfrom one determinism to the other through a zone of indeter-
minisa. I. V. Bushara [2071 discusses problems of heuristicsin form recognition. He defines heuristics as an outgrowth
of cybernetics and psychology which deals with the solution
of their problems and which seeks eventually to create an
artificial brain. He states that there are psychologicallaboratories at Moscow University which are involved in the
study of heuristic processes in the mental activity of chessplayers. It is his belief that the construction of a compu-ter which could find for itself an appropriate planning
method is feasible.

In an empirical investigation of the processes offixing and reproducing information on which the memorymechanism is based, 0. G. Chorayan and Ye. Ya. Gil'man 1210)
propose a model of the memory mechanism which makes it
possible to explain the relationship of the volume of short-term memory to the length of the remembered sequence and tocalculate the volume of long-term memory. L. F. Krayzmer
[227] analyzes the functioning of human memory and indicates
the direction of research for producing computer memories
which operate on the same principle as human memory. He
states that future studies of memory in which mathematicalmodels and electronic circuits may prove useful should pro-
ceed at four levels: 1) the structural level which will
involve large functional units; 2) the network level atwhich studies of the interneuronal connections would be con-
ducted; 3) the cellular level for studies of neuronal
activity and changes of state; and 4) the molecular level
for defining the role of RNA. It is noted by R. I. Kruglikov
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1228] in a study on the correlation of short- and long-
term memory that although the memory trace changes its
formation from a labile form (short-term memory) into an
unusually stable form (long-term memory), the content of
the memory trace does not change in this consolidation pro-
cess. He feels that it is very probable that storage of the
engram at various stages of its formation is linked with the
activity of the same neuron systems, in spite of differences
in short- and long-term memory mechanisms. On the basis of
certain principles given in his report. V. A. Kuz'menko [230)
of the Institute of Normal and Pathological Physiology of
the Soviet Acadeiy of Medical Sciences in Moscow, proposes a
simple automatic model of voluntary behavior in a simple environment.
The mdel consists of four units: an afferent unit, an efferent unit, a
motivation unit, and a memory unit. This model is capable of adjusting
to the environment after several contacts. The degree of learning increases
with transition from orientation activity to stereotype activity.

There are five abstracts of papers [236. 237, 238, 239,
2401 by A. V. Napalkov of Moscow State University, in which
he studies information processes, problem solving, and
heuristic activities in the human organism. One paper by
Napalkov, N. N. Rodman, and B. A. Dashevskiy, who are also
affiliated with Moscow University, concerns heuristic pro-
grams as a basis for the operation of self-organizing and
self-teaching systems. The authors mention that work in this
area is being done at the Laboratory of Information Processes
of Moscow University. Essentially,the article is a review
and appraisal of theories and methods developed in the area
of heuristic programming. The authors conclude that at
present, there is little likelihood of derailed concurrence
of cybernetic theory with the mechanisms of the brain that
are being studied.

In a report on difficulties in the so-called area of
"psychonics", D. A. Pospelo- 1252] defines the term as the
science of investigating the psychic activity of man and
animals with the purpose of using the results in technologi-
cal systems. Pospelov indicates what he feels are the three
most important problems of psychonics; 1) creation of an
external environment model in a machine; 2) decision-making;
and 3) modeling of personality. He feels that the development
of personality theory has practical application in the
design of control systems which could have certain "subjec-
tivity" in solving problems, especially problems in conflict
situations. V. N. Pushkin [254, 2551, who is working at the
Institute of Psychology of the Academy of Pedagogical
Sciences in Moscow, examines the problem of neuron function of
a heuristic automaton. He has analyzed the function of
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neurons as units for construction of cybernetic systems

and presents a hypothesis which makes it possible to
examine the process of creative thought. In another

article by Pushkin and Yu. M. Lopushkina 1255] (also of

the Institute of Psiychology), intracortical automatic

regulation and human heuristic activity are discussed.

The authors feel that there exists in the problem-solving

process a regulation of the collection of information

concerning conditions of the given problem although the

individual is not aware of this regulation. They discuss

the role of the cortex as a regulator of the organism and
its behavior in external surroundings, or as a self-
regulating unit of the system, and then mention the
functioning of the intracortical regulator. Their hypoth-
esis is that results of this problem-solving process
(which has to be expressed in the code of intracortical
regulation) cannot be understood until developed within
the model and until interaction of the regulator and the
controlled object has begun.

PROBLEMS OF TRANSMISSION, PROCESSING, AND ENCODING OF
INFORMATION IN THE LIVING ORGANISM

In this section, the subject of processing and trans-
mitting of information along a nerve fiber is dealt with

in detail by two different authors - L. M. Gambaryan and

Yu. M. Gasparyan 1281, 282]. Both are associated with the
Laboratory of Neurobionics of the Armenian Academy of

Sciences in Yerevan; however, an older source [285] states

Gaeparyan's affiliation as the Yerevan Polytechnical

Institute. These authors, taking into account certain data

concerning both the theory of discrete conduction and the

nodes of Ranvier, have considered the problem of information

transmission probability along a nerve fiber [281). They

point out that information is carried, not by a single nerve

impulse, but by a bunch of successive impulses. With a

bunch of successive neural impulses, then, the probability

of information transmission along a receptor-fiber system

sharply increases. Despite the low reliability of the single

fiber, the whole system prove-i to be very reliable. Four

other papers [282, 283, 284, 285,] by the same two men deal

essentially with the same subject.

I. A. Lyubinskiy and N. V. Poz±n [293, 294] describe a multi-

layer model of afferent information processing in the

auditory system. The model is based on the hypothesis that

information concerning the frequency and intensity of an

auditory signal is processed in the neuronal layers of the
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auditory analyzer according to a principle whereby quan-
*. titative characteristics are converted into coordinates

of the excited neuronal regions. In a paper [311] on the
statistical characteristics of the transmission functions
of neurons, N. N. Vasilevskiy of the Institute of Experi-
mental Medicine of the Academy of Medical Sciences in
Leningrad, states that the most important part of the
problem of studying mechanisms for the proeessing and
transmitting oi information in neural aBLuzcures is the
permeability characteristic of individual neurons.
Permeability of projective neurons of the somatosensory
cortex with local receptive fields reacting to rhythmic
tactile stimulation of cutaneous receptorv, was studied
in detail. The method used for statistical analysis of
permeability deternines precisely which frequencies of
tactile stimuli are reproducea by the cells, and what
average level of impulse activity corresponds to the
reproduced rhythm of stimulation. The author discovered
that rapidly adaptine neurons of the cortical projective
zone of the cutaneous analyzer have different spectral
characteristics of permissibly reproduced stimulatory
rhythms.

STUDIES IN ANIMAL ORIENTATION, NAVIGATION, LOCATION, AND
COMMUNICATION

S. Ye. Kleynenberg and N. V. Kokshayskiy 1322] point
out that even thuugh effective solutions for economic
engineering problems can be found everywhere in nature, it
would be a mistake to copy nature indiscriminantly, because,
due to the strong temperature limitations of a living
organism, man-made power plants are much superior in terms
of output. Several problems of biological aero- and hydro-
dynamics are discussed in their article. The authors feel
that the purpose of bionics is to reveal the physical
character of devices used by nature to achieve high but
minimal power-consuming locomotive effects, and to expresa
the results in a precise mathematical and physical language.
There are a total of 23 abstracted papers in this section
concerning such problems as the echolocation mechanisms of
bats, chemoreception In fish, the discriminatory capacity
of insects to differentiate figure outlines, biohydrodyna-
mics and bioenergetics in aquatic animals, and so forth.
A team of authors - V. I. Bodryagin, I. A. Levchenko,
L. I. Frantsevich, arid I. I. Shalimov [316] - have con-
ducted an interesting study on gray Ukrainian hnneybees and
the means they employ for transmitting information about
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the location of a food source. The dance performed by the
bee on the honeycomb is described. The form of the dance
is circular -- first in a clockwise, then in a counter-
clockwise direction. At a certain point, the bee begins
to sway rapidly from side to side. The authors state that
there is a direct proportional relationship between the
number of sways aad the distance to the food source.
Other features of this dance are analyzed and the author's
hypotheses concerning the significance of the movements
involved are presented. It is indicated in several of the
abstracts in the present section that the conclusions
reached are somewhat tentative.

BIOPOT6NTIALS AND BiOELECT!IC CONTROL SYSTEM STUDItS

It can be seen in this report that a great number of
scientists are presently working in the area of biocybRrnetic
studies at the Institute of Cybernetics of the Ukrainian
Academy of Sciences. For example, L. S. Aleyev and S. G.
Bunimovich [337] of this Institute have constructed a
functioning model of a bioelectric control system with feed-
back for relearning complex motor actions in pathological
conditions. The authors' studies were conducted at the
Neurology Clinic of the Kiev Medical Institute. Their
experiments indicate that the law of variation of the sum-
mary neuromyogram's mean value can be used as a controlling
signal in multichannel systems. Amosov (338], also of the
Institute of Cybernetics, discusses simulation as an instru-
ment of prognosis and control, considering systems involving
the interaction of society with the material world and the
world of nature. Descriptions of two control devices 344,
350], both of which have been announced by the Central
Scientific Research Institute of Application and Construc-
tion of Prostheses in Moscow are among the abstracts in
this section. A study of the principles of control of
machines and living organisms by muscular biopotentials by
A. Moretskiy, Yu. Ekel', and K. Fidelyus [346] indicates
that detailed studies of stimulus parameters show that coding
of muscular biopotentials is superior to direct tapping of
biopotentials as a physiological control method.
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BIOLOGICAL REGULATORY SYSTEMS

A. Krauklis [3611, Doctor of Medical Sciences at the
Institute of Experimental and Clinical Medicine in Riga,
discusses certain regulatory mechanisms and processes in
the CNS which influence the activity level and information
processing rate of the brain. He states that there are
three main types of CNS autoregulation, and mentions that
if humans can learn how to voluntarily bring these regula-
tory mechanisms into play, the functional state and opera-
tion of the central nervous eystem can be regulated to
some extent at will. Twenty-two abstracts are concerned
with several different kinds of biological regulatory pro-
cesses, and with the modeling of these processes. N. M.
Amosov and others [354] have analyzed a previously devel-
oped mathematical model of hemodynamics. Their analysis
permits the identification of a number of characteristics
which determine cardiac reactions to different effects.
Although they state that there are bases for organizing
a system of self-regulation of blood circulation, they do
not examine them further in their paper. In a study [3521 of
the nature of the functional dependence of cardiac output
on pressure in the right atrium, B. T. Agapov, N. A.
Gorshinskaya, and L. G. Mokhort state that analysis of
this dependence is important for understanding the regula-
tory mechanism of cardiac productivity and is essential
for a quantitative description and formation of a mathe-
matical model of cardiac function. They describe the
linear and nonlinear types of dependence found in their
study. A. S. Batuyev [355] points out that the morpho-
logical and physiological design of a motor analyzer still
has not been clearly determined. He indicates certain
factors which show that the motor analyzer is the most
important cerebral apparatue for interanalyzer integration.
B. A. Fomin [357], in a study of qualitative and quantita-
tive characteristics of efferent and afferent connections
of the visual cortex, found that efferent cortical dendrites
terminate in the dorsal and ventral nuclei of the lateral
geniculate body ana also in the reticular nuclei of the
diencephalon. This study makes it possible to develop a
concept concerning the comparative participation of the
indicated nuclei of the lateral geniculate body in the
visual analyzer feedback system. Several abstracts deal
with aspects of modeling the following: multichannel
physiological regulators, self-regulating intra-organic
systems, regulator properties of the neuromuscular trans-
mission mechanism, and neural mechanisms involved in the
regulation of cardiac function.
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ARTIFICIAL INTELLIGENCE (PATTERN RECOGNITION, LEARNING
PROGRAMS, SPECIAL DEVICES)

The team of N. M. Amosov, A. M. Kasatkln, and L. M.
Kasatkina [3733, all of the Institute of Cyternetics of
the Ukrainian Academy of Sciences, discusses the possi-
bility of creating an artificial intellect based on M-
networks, and describes the basic theses of heuristic
simulation of psychic functions with networks of elements
similar to neurons. Most of these eleven abstracts deal
with learning processes and programs. There are studies
on the solving of information problems under complex
limitations, on the general structure of self-learning
recognition systems, and on pattern recognition in the
absence of a learning process. Two memory devices [376,
381] are described, one of which is an optical memory
unit.

The remaining nine abstracts in this last section of
miscellaneous related items give some indication of how
bionics and biocybernetics are developing and are con-
stantly penetrating into many other new areas.
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PAKr II. ABSTRACTS

SECTON A. BIOLOCICAL MODELLING

Sub-Section 1. Human Sensory Processes

S S AUTCRH: Aminov, 0. A

CRG: none

TIT•I: Separation of a useful sienal from noise in the taste analyzer

SOMaCZ: AN SSSR. Nauchnyy sevet po konpleksnoy problems 1"ibernetika". Veprosy
bioniki (Problems of bionics) Moscowj, Izd-vo 'Na".dall, 1967, 76-79

TOPIC TAGS: mrn, signal noise separation, gustation, adaptation

ABS¶MACT: Sevcral general neurophysiological principles employod by an organism to
separate useful signals from noise are considered. A useful pignal representq a
complex of physiologically meaningful stimuli w%,Ach are united in the afferent
synthesis systen and deterdie the nature of an organism's reaction. Noise represents
a set of stimuli of the internal or external environment interfering with the
perception of any of the useful signal eloments, and thereby decreasing the probabibir
of a response reaction or disturbing its adequacy. Useful. signals and noise are
highly important biological concepts. Thus, if the interaction of an organiam -vith)
the external environment during its entire life span (t) is expressed by ecological
concepts, then the interaction of an organism with the environment at any given
moment of tine (for a short interval of time A t) is expressed by the concepts of
useful signal and noise. Apparently, in the evolution process of the animal world
the problems of Insuring or•anisris with highly efficiont means of separating useful
signals from noise have to be solved. Those problems have been considered extenuivs!2
for the visual and auditory analyzers, hut not the tasstanalyzer, To study the
latter, a 100 cell matrix with different concentrations (0-16%) of sauar. salt and
their combinations wore prepaarod. The subjects had to decide Vaether sugar waas
present in the solution or not. A curve iras plotted showing the depebdence of the
sugar pcreoption threshold on salt conccntration, which represented noise in this
case. Test, show that with increased concentrations of salt, the thrcshoclds of
sugar pm-cnption incrrae, that is, tho tcparatioin of ucoful si[,nals curvo os up
(see Fig. 1). Following adaptntion of a suhjcet to salt, the scraration of useful
signals curie becomes parallel to the a_%In of abbcisa (see Fig. i), that It, the
thresholds of sugar perception with invreqod salt co:icontratlons do not increase.
With Increased salt concontrations only, the time required for adaptatlon increases.
It appears that an effective means of solarating a useful signal from noise In the
taste arnalyzer is adaptation to the noise and partial inactivation of reception.
Such inactivation is based on a complex corrective code which requires further
investigation. Orig. art. has: 3 figures.

1'i



Pig. 1. Separation of useful sirnals from
noise cwuio in the taste analyzer.

C'-salt concontration in a solution;
C -concentration threshold of sugar perception;
1 -- before adaptation;
2 -- after adaptation.

2.

AUTHOa: Chuyev. V. ya.
i QRG; none

TITIF: Transformation of light energy during human analysis of light

SoCCE: Vsosoyuznaya konferontsiya pa neyrokibernetike 3d, Rost-v-on-Don, 1967.

Problei neyrokibernetiki (Pfrbleas of nourocybornetics); raferaty do3a~dov

kcsaferentsit. Rostov-on-Den, Izd-vo Rostovskogo uini"., 1967. 164&

TOP31 TAGS: visual perception, light energy, probability, inwination engineering,

"q"qant mechanics

ABSt&ACT: Information calculation was performed during transmission of light energy

by achromatic signals inducing a light effect. Speed of information transmission was

determined by a probability approach. This speed amounted to tons of bits par second.

A hypothosis wAs oxpross3d on the presence of a similar mechanism during action of

objective light radiation on the retina. Mlunination enginoering calculations led

to a general opinion about the limiting number of quanta penetrating into the

receptors and providing the neohanism of subjective light effect, Date are presented

an tbe pulse nstiw of the process. A quantux appoaoh to analywsi of certain lht

Phenomena to hum" &an -nimal retina is Planned.
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3.
AUTHOR: Dolyatovskiy, V. A.; Pononarova, I. D.; Tsepkov, G. V.

ORG: none

TITLE: Possible functional features of receptive fields

SOU!•CE: Vsosoyuznaya konferentsiya pc noyrokibernetike, 3d, Rostov-on-Don, 1967.
SProblemy neyrokibernotiki (Problems of neurocybernetics); referaty dokladov

konforentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 38-39

TOPIC TAGS: central nervous system. peripheral nervous system, information pZOcOssinrQ
neuron, signal processing, tracking control

ABSI2ACT: The concentration and overlap of receptiv& fields makes it possible to
separate elomentary characteristies (such as slopes, curves, and anrles) even on the
level of primary neurons. Spatial coding is provided by a groat numbor of overlapping
receptive fields. The different diameters of the fieldf result in different receptor
rcsolving capacities and different sensitivities. The larger diameter fields operate
with smi3ll intensities and the small fields operate with largo intensities. Ihe
multilayerod neuron structure of t-ho analyzers ensures the hierarchical nature of
sensory processing. It can be assumed that nerve cell impulse discharges carry
inform.ation about a signal located in the receptive field of the cel2. Thus, if
E1,, E2- ..E designate, rccaptivo fields of t),3 primary neurons and f(E1)...f(R.) are

-correspondingly the level of tlheir excitation, then fornation of more complex
functions, in which the characteristics of the primary neurons are independent
variables, takes place in the subsequent multilayar neupon network. The most simple
concept of the Ainction of a primary neuron f(E 1 ) is that of its inteeratid activity.
The receptive fields of subeorticol formations and of the cortex are different in
form. 1his means that it is possible to speak about a differenre in their fmctotaw.
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4.

6YBER"ET&.C STUDY OF THE FIXATINCG AND TRACKING MOVEMENTS OF THE h1UY4t1A EYE

Drishel', Kh. Mhzhvuzovqkaya nauchnaya konferentsiya pa neyrokibernetike,
2J, Rostov-on-Don, 1965. Problemy neyrokibernetiki (Problems of

neurocybernetics); materialy konferentsii, v. 2. Rostov-on-Don, Izd-

vo Rostovskogo univ., 1966, 151-154. AT7033546

When the eye is tracking a moving object, two types of motion are
observed: a smooth sliding movement, and a rapid, jerky (staccato)
movement. The latter may occur with a frequency of 400 movements per
second, and last from 20 to 50 msec. These motions cannot be controlled
or significantly altered.

The author created the following model of the system controlling the
tracking movements of the eye.

6

2

Fig. 1. Model of control system for tracking
movements of the eye

1 - input; 2 - angle of object, x(t); 3 - error,
c(t); 4 - staccato mechanism; 5 - smooth
mechanism; 6 - stimulus; 7 - eye and muscle
dynamics; 8 - output; 9 - angle of eye, y(t).

A complex combination of both movements is used when the eye is
tracking an object. The staccato movements appear to have the function

of correcting the slow movements. A variety of special signals were
presented to test subjects to obtain a more exact idea of how this

correction is effected. When a rectangular figure was shown on an
electron-beam tube, the behavior of the movement-regulating System was
quasi-linear and stationary. When the signal moved more rapidly,
coincidence between eye motion and signal motion decreased, indicating

the presence of a prediction mechanism in the eye.
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"Periodic sinusoidal signals with varying frequencies and amplitudes
were also used in the experiments. Generally, more staccato movements
appeared as tracking ability decreased. No subsequent improvement vas
found which could indicate the presence of a self-teaching system.

Another signal used had a notched shape, initiating axokinetic
ny stagmus. In this case, interference and transformation of rhythms
appeared, giving evidence of an optical regulatory mechani.'u which
functions at its own frequency.

The system controlling eye movement is nonlinear. One problem in the
study of eye movement in response to stochastic signals is the isolation

of the fast movements, which appear as a consequence of nonlinear
elements in the signal.

The relationship between fast and slow movements varies according to
the nature of the signal. The author is now engaged in research on the
functionael relationships between both types of movement, with the
objective of ceogtructin& a mathematical or eybernetic model. (.L)

AUHCR: Galunov. V. Ll lonblinskaya, V. V.1 Chistovich, L. A.

CGR: none

TITIS: FOtor 'uheory of auditory signal perception

$OMCE: AN SSSR. Nauchnyy sovet no kompleksnoy probleme "Xibornetika". Yoprosy
bioniki (Problems of bionics) Moscow. 1,d-va "Nauka". 1967. 65-68

TOPIC TAGS: audition, speech recognition

A3STRACT: According to the motor theory of auditory perception, the intermediate link
in the speech percoption process is the transition from the auditory form of a speech
signal to its motor form which ropresents a sot of control cordunds necessary for
pronouncing the signal. Tho motor theory is reduced to the hypothesis that the
spatial points of spooch concepts correspond to motor articulated imageo and that the
spatial axes correspond to independent paraieturs of articulated movement control.
since the meaning of a porcoived signal is determined for each of the motor pararmters
by specific processing of the acoustic information contained in the auditory i•age,
evidently the motor parametor can be considered a function of some acoustic properties
of the signal. It is natural to suppose that the space of metor characteristics if
formed in the process of learning to imitate aocnds. Since speech Imitation of a
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child is correct.i ind dirrctcd by adults, t.ho structuro of motor space roflects to a
certain dcgree the rnyztc1 m of a giv.n T]obr0'r;o. Trc )1y, tlio rotor On.xriptinn of a
sprkoch signal in tho ncrvou tzsyAom of a poly•lot or a li-xd:.:tic apucialist is more
dotailed and Accurato th.n of a I nn vho knou. only one lann.:u.tte. It hn bcn
ostablishcd th-t the u:ord is theoU-it used in nuditory percopt.on, and that tho
pitch, rhythA, duration and forco of the rpok-on word is more i1aportant In sp~och
perception thAn its phorsenic form. Invontir•ation problems of sp-och pcrcoption
include elucidation of auditory spaco structure, motor space structure and transfer-
mation of the auditory form of a speech signal to its motor form, Ebporipontal ork
bhas shown that investieating the imitation pocess yields much more data on signal
perception than the elassical psychoacou~tical method. Now models Imitating the

sme* mosa are needed for c prehIve studies of speech perception.

6.
AUIUfRI Gurova. Ie. V. (Teelinograd)

ROR: none

TITLe: Asy= try in functions of the motor analyzer in various hman types of
hemis;here d masnee

SOERCE, Sonferentsiya fisiolo'ev Sredney Asu i Kazakdhstana, 3d, Dushanbe, 1966.
Materialy, Dushanbe, 1966, 120-122

TOPIC TAGS: central nervous system, sensory motor area, brain

ABSTRACT& This asymmetry was studied in 805 individuals divided into three groups;
the first compised purely right handers (dominance of the left hemisphere); the
second right handers with signs of lefthandedness (partial dominance of the right) and
those with left eye control (partial dominance of the right hemisphere's sensory
region); the third group consisted of left handers and ambidextrous persons (retrained
left handers). The aim was to determine hether dominance appears in the first signal
system. The teot methods applied were esthesiumetry of the palm surface with a Weber
compass, haptin asymmetry according to Uznadze. consisting in evaluation of the volume
of two equal spheres by right and left hand simultaneously and alternately.
Esthesioretric findinia revealed a better differentiating capacity for location on the
right for right handers and vice versa; the left hemisphere shoved a higher capacity
for wrocise differentiation. In the second test, 78p' of the right handers Cave
correct answers as against 57.V of left handers, in respect to evaluation of sphere
sisz; most of the incorrect answers casea from the ambidextrous. Synbhronicity of the
hands mas 84% in pure right handers, 66.6% in those with motor signs of loft handers.
Incorrect coordination was seen in 81.8% of the third group. It was concluded that
the execution of complex motor coordination by both hands depends on the type of
dominance in the sensarimotor regions of the brain hemispheres. Only full dominance
of the left hemisphere In purely right handers permits full a•ynbronieity and
sysmetrical motor function of both hands.
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7.
AUTir.R: 1,lyuzner, E. B.

MG none -

TITLE: The reliability, noise-stability, and invariance to spatial location of
external effects in ruceptor systems

SOi.lCE: Vsosoyuznaya konferentsiya po noyrokibornetike, 3d, Rostov-on-Don, 1967.
Probloay neyrokibernetiki (Problems of neurocybernotics); referaty dokladoV
konferentsii. Rostov-on-Don, lzd-vo Rostovske~o univ., 1967, 6

TOPIC TAGS: man, animal signal transmissior., signal reception

ABSTRACT: IMultichannelod transmission of information on the magnitude of an external
effect and the mutual (lateral) inhibition of receptor elements has. high reliability
and noise-ztability. At any distribution of paraneters for receptor elements and the
connections betwoen them, the total activity of receptor el cants. included in certain
ranges can be set close to unity. Together with increase in reliability, growth in
the number of receptor elements results in small values for dispersion of the total
activity of receptor elements induced by noise. A receptor syste= with spatial change
of inhibition between elements provides invariance of total activity in relation to
the spatial location of an external effect. The distribution of activity aecord1. to-
the set of receptor element. contains Information about the co iguaticm of the
external effect.

AUMCR: Kok, Ye. P.

CRG: none

TITLE: Cbjoct perception disorder with injury in the dominant or subdominant
hemisphere of uan

SOURC": Al SSSR. Nauchnyy sovet po kodpjloksnoy probleme "Kiberneti4a". Voprosy
bioniki (Problems of bionics) Fascow, lzd-vo "Nauka", 1967, 52-58

TOfIC TAGS: man, cerebrum, injury, visual perception

ABSTEACT: 0-e thousand patients with focal injuries of the large hemispheres of the
brain wore studied to comr•are the effects of injuries of the don.irnant hcmi.sphcre
(left) and subdominrnt hemisphere (right) on visual perception of an object. W'ith
massive ,ju'aries in the subdominant hemisphere including the temsporal lobe. inugos
are perceived ts frarmonts. The patient does not sea the object to a 'hole, but o:lly
separate dotai).. The pItiont fills in the missing p3rts by gue•sing or by roasoning.
This is also true of letters and numbers. Another perceptual characteristic of these
patients in that often a picture shomn for a brief period is not recognized by the
patient when it is presented again. It is interesting to note that the patient ccan
distinguish quite accurately, for example, between pictures of animals and inanimate
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Objects. Tha anJyi:l hocvcr, is not i&nntificd as a spe.ific rnirtl, but 3s
roeoZrnin-d only as An an.l--.l in tcn.,ral. in tho carso of rationt with injw'i". of
the domirant hcrmsTIhcro includin- tho tcmporal lobc, noro spcclfically it;: po.'.,tio•
soctieon, typical disorxors of vivual perception are of an op;o,'te rituro. Tho
pationts quito readily soo the object on a s.holo, but occasionally h;.ve d&Mficalty
in separatine tho objeot from its backtroiuid. 1hc-e pationts remvicbcr canily tho
obj•octs presented and the order in Vhich thoy are prosontcd, but havo difficulty in
associatinf an objact with a goneral cato:ry. For oxin•plo, a cat is idontifled as
Sa cat, but not as an aniral, Thus, the "abstract attitudo" is imyAired and often

* names of objects are forgotten. It appears that tho right temporel lobe participatos
in the oroess of zoeing an objeot, letters or nubors as a "holo and in the
ieamorization and recognition procenusua, Tho loft temporal lobo also p.rticip.Ites in
visu-al prooessing of objeocts, but not of letters or nunboras. The loft toraoral lobe

provides a higher form of processing including separation of an object from its
background. more Seneralized perception, and the naming of a visually pcrcoived
object. Apparently to ensure tho highest form of visual processing during evolution
of the brain, it proved advantageous to separate some of the visual processing
functions from the visual systems of the dominant heatsptere. Orig, art. hast
3 flgres and 2 tables.

9.
AUVmta fok, To. P.1 Trukksrman, I. I.

TI;lE: Specific'" a abstract perception of visual image recognition systems

aCUls AN &M•. hNaucn sovet po kmtpleksnoy problems "Kibernetila". Voarosy

b:udki (Prkcblum of bionics) Noscow, lsd-,o "M,-,n", o1967* 40-4,

TOMPT no Visual perception, cerebrum, injury, form recognition

AUSU.XATs The concepts of the specific and abstract perception functions of man are
goepeetiveoy defined as the ability to recognise highly individual visual images, such
as hand-qwitimg. faces, or familiar objects, by their unidentifiable rationally
gpeeific traits, and the ability to recognite such group visual images as letters,
rqalrdles of their Individual characteristics such as size, color, or form. It is
pointed out, en the basis of clinical observations on patients, that the locations of
"thee. fmetions differ ama lly since the specific perception funotion is disturbed
VbM smayotri"al sections of the right hemisphere of the cerebruo are damaged, while
the abstract perception function is disturbed when posterior sections of the left

,". bemsphuee of the cerebrum are damaged. It is Indicated further that, depending on

the degree and emot position Of cerebral damageo, the spectrum of perception disorders

"of either type may vary substantially, shoving shifts of the recognition capability
frm group characteristios to specific Individual characteristics and vice versa.
Separate sterge of spcefle and abstract information In the PsMorY of cemputerizsd
reeitimm gystees Is suggested, or%. art& hass 2fgmsee.
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10.

AUTHOR: Kurilova, L. M.

ORG: Laboratory of Physiology and Pathology of Sense Organs/headed by Prof. P. G.
Snyakin/Institute of Normal and Pathological Physiology/directed by Prof. A. 1.
Chernukh/AMN SSSR, Moscow (Laboraioriya fiziologii i patologli organoy chuvety
Institute normal'noy i patologicheakoy fiziologii AM SSSR)

TITLE: Gradual establishment of functional tone of skin temperature analyzer in
man following exposures of skin and eyes to variable light intensities

SOURCE: Byulleten' eksperiuental'noy biologii i meditsiny, v. 64, no. 12, 1967,
17-19

TOPIC TAGS: function analysis, dermooptic sense, light excitation, visual
physiology

ABSTRACT: The existence of a functional link between visual and skin temperature
analyzers was reported in a series of previous communications. This investigation
was concerned with further studies of the effect exerted by light on the skin
temperature analyzer, either directly or as mediated by the visual analyzer.
Experimental data suggest that although skin receptors can be independently stimu-
lated by light, this plays a subordinate role in visual light response mechaniss.
In subjects exposed to sequential changes of light intensity, the functional tone
of the skin temperature analyzer also changes. These changes coincide with the
variations in intensity and duration of illumination. This paper was presented by
Academcian V. V. Parin. Orig. art. has: 2 figures.
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AVUi~dC-': icu~zetsova,I..

GIG: none

TIML: Evaluation -of inage size in tho hum~an visuz,1A. sy t.'m

SMU~CE: Vsesoyuznaya konferentsiya po neiyrokibernotjkm, 3d, Rostov-on1-Don, 1967
Froblozmy noyrokibernotiki (Problems Of ncaurocybernatics); roforaty dokladov 07
konferentsii. Rostov-on-tD.,r, lzd-vaI Rostovskogo univ., 1907, 79

TOPFIC TAGS: man, visual perception, form recognition

ABSTIACT: A tachystoscopic method with application of an erasing iymge was used to
investigatn the length of segments of straight linns and the size of drawings of
objects and geomretric forms. It was demonstrated that the evaluation time of ixnago
size. does no~t depend on the inforration content of the s wimulus, since it did n-at
channe -.hon the nu-ber of evaluated dimensions of drawings increased fromn two to four
and the numiber of lines of various lengths increased fromi two to oight1, or with. change
In the correlation, of probabilities of appearance of images 'of different dimenrsi~ons in
the series. Consequently, the size of images is evaluated by a set of SpeCiAlinnd
automatic mechanisms. The hypothesis (Glazer, 1966) on the existencec in t-he visuil
system of independent channels for recognition of form and evaluation of size was
verified.

12.

AUflIG: Isshkovichl. Yu. 1.

GIG: nonz

TfIM: So-me phenomena in the visual arn~lyzcr rehtced to form racc.-nition

SOTEcCE: AN SSSR. Fauchnyy sovet po kom'plokhinoy prcoblcat. "iKibornetiknl". Vc-.-o!!y
bioniki (Froblc-iz of bionics) Uozcow, IzA.-vo NT-aukal", 1967, 483-52

TOPIC TAGlS: forn recognition. vis-ual pcrceptvion, hr.-.- nouo-:ry, audition

ABSIRACT: At the basis of any form reccgnition procors. there must bc somo' s;:c`ýic
interaction bot~v-en P givon scnsory confiAguration and th3 ni-rnry ta-ao.:;*
interaction i-r; possible boti-,cn sensory configu~ratio'ns p-rcoivcd L~.y
Vnen several identit.Al fi,-urc:s arc se:-n simnlt.lncouzlIy, the s2iA1-rit0.y is nc-Licsd
even if the figrures Areia~~le and therec ro no corrc~ponclin r-i- mz;ryt':;e
Son-i of the different Ji!. b~rcc4 on intc.-rtation oPC i ~ c~2~
pe:-ccptions includo s-ritarit.- or sncn:xcn - poriodicity, rcgUltrity tA biAi~oral

sy-.31try. The i-en* precblc-x% anriscr aa in form r ooenit-1-~i nnnely, v~y etr, r3',U.-ýr
predrno the s.-r cfficet rvze~dlr!.a of tieir p031.tiait or, Vao retin- L.c

sos.Ctimzc of Vhcir -i~a ond oricntaticvi. Possibly, t~o nuteiratic cc'.n--ri&ion
rv--h-tn13-m in based on the sano principle as th-e co-'prlson raclinisrI fcr V*" a
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confifur.-ttion v~ith t *n rtrey trvcio. Tho ritijem- ijitro:1uce thv CO2nCopt-4 of "reoOJ and
"trixt~" in t11mymn for.1 I-Cfognit~ion. "i-oonn (d&rivod from' the Laktin ren-thlJ-tZ) is

usc l to doc~ir;nito iniJ~du!J. wni',5 oi-t (silo F.I.. .5). uaio "LozcLon" (dorlvod
fromi tho word tvt'ct'ra) is uan to doQ egntte a upcnoi.l nurfhco or a ono or tura
din-Žniionail finld (!coo Fier;. 2 rnd 5). Texuton roco,-!nition is Importpnt in Cvoryday
lifn as in thn cacso of diff rcntii~tIn, clouds or I..ndnorap~s, diiAgnosing sn diL;Cas
and ovalvt'~itiw 'nEG. hioai~ t i ~'ccoal taxton of zwýro corplexity is
a strnight 11o e'nd an oeui'-wlo of a ono d~onaional1 roon of zero aonpax~ity is a dote
The proponod division of i..igs intco two lbanio types is not limited to visual Imazes.
It Is applice~ble to othcr modoz of pureoption, particularly an auditory lu~ge. For
in3tainco, auditory text~ons en~n inoludo tho sowxl of a typewriter, bhin~i speoch In a
vpLucific lanwqui and nus-ie of a rivon form, klasnpios of auditory roons mri include
a Mhot, a repirAte %mrd and a musical prtAao. As ebioerved In Fig. 5# bothi reoom MW
textons can be divided into sm'illaor units. 'With recognition xechanisms. closely
related to onio anoth~r, it is difficult to understand the recognition xacohanism of
ordinary irzacs without a further study of textons, Crig, art, has: 5figur".ii c+ljj,

'-5.J- n v i _ _ _

Fig. I. lxamples of tVO Fig. 2. Rxumaos. of linear' or
ddisnsional textona * one dfimonu ions]. twctons.

ra

Fig. 5. -zample of hierarohial
structure of inagem.

-27-



7131

AMHOR, LaUrinr son, A. I.

OaROt none

TITLES •icperiments in eye movement regulation

SOURCe, AN SSSR. Nauchnyy sovet po komplekenoy probleme "Kibernetikca". Voprosy

bianiki (Probleams of blonics) Mioscow, lzd-vo "Nauka", 1967, 382-387

T'iOPIC TAWS, bionics, cybernetics, approximation

AMSTRACTi Eye-movement regulation when the eyes follow a moving target is studied

"experimentally. Four subjects with normal vision were tested for horizontal motion

by a photooptic method. It is found that when the camera slit moves with a duration

of less than 0.1 sec, the eye cannot predict its motion. The eye-movement system can

with sufficient accuracy approximate and predict linear, parabolic, or exponential

aotiai. Regular slit movements can be predicted with a certain accuracy with one-time

input of information into the system. With nonregular motion, corrections must be

made in the initial approximation. Orig. art. has, 7 formulas and 10 figures.

14.
AUMO(R: lovitsk:y, V. D.

IGz none

TITle: Zmergy transformations Of information in the activity Of the human cutaneous
temperatutre analyzer

SO URS: Vsesoyuznaya konferentslya pc neyrokibernetike, 3d, Rostov-on-Don, 196?.
Proble y nyroklbernetlki (Problems of neurocybernetics); roforaty dokladov
konferentsil. Rostov-on-Don, Izd-Vo Rostovskogo univ., 1967, 84-85

TOPIC TAGS: man, peripheral nervous system, temperature conversion, skin physiology,
temperature instrument, signal processing

ABSTRACT: The receptor act is a complex process of transmission of inforrmtion from
its source to the cortical section of the analyzer, which accomplishes fine analysis
tnd synthesis of the message received. The receptor coaumunication channol conrists of
nonuniform sections with boundaries where both the physical carrier and the code of
the perceivei sienal are transformed. One of the least studied processos is that of
sigMal reeoding on the skin-thermoreceptor boundary. For study of energy
transformations of information on the skin-thermoreceptor boundary, experiments were
performed on a Specially constructed temperature adoquatometer which had broad
capabilities for thermal stimulation of impulses. The device applies single, 1pr,
and series thermal stimuli of given intensity and duration. The data obtained led to
conclusions on temperature changes on the surface of the irradiated section of the

skin and in the depth of the thermoreceptors and to hypotheses on the existence of

start-up mechanisms for the activity of the human temperature analyzer.
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15.
AUMIWR: Wakarov, P. 0.; Korzun, F. A.; Shostak, V. ".

020: none

TITLE: Reaction of the visual systen to a momentary povorful light stimulus

SCOU.CE: VWesoyuznaya konfreontsiya po neyrokibei'netike, 3d, Rostov-on-Don, 1967.
Proble.y neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostoe-on-Don, Izd-vo Rostovskogo univ., 1967, 87-M8

TOPIC TAGS: visual perception, psychometry, cerebral cortex

ABSSZACT: The effect of mo.mentary (I msec) and intense (106 international candles)
exposures of the eye on the electric and light sensitivity of the visual analyzer was
studied. Electric sensitivity was investigated in different intervals of time -
within 3-130 msec, 0.5-10 see, and 0.5-60 mmn after exposure. In the first interval
it was determined vith an optical adequatometer and in the other two with equipment
for electric stimulation. Light sensitivity was determined with an optical
adequatomoter and an AfM adaptometer. It uas established that the curve for change
in electric sensitivity is analogous to the curve characterizing the reaction to a
single stimulus of an underdamped system, i. e. of a second order system. The cir-ve
for change in light sensitivity corresponds to the curve characterizing the reaction
to a single stimulus of a system with critical damping or even overdamping, i. e. of
a first order system. It can be supposed that the functional mobilities of the links
of a visual system which determine the light and electric sensitivity of the eye are
dissimilar.
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AITHORS: Earkitsnova, S, A.; Rudometova, S. B.; Chudinovich, B. IN.

O2q: none

TITIL; 1:xperiimnts on traininrg a -an to recognize visual izages

SOLIrdE: AN SSSRI. Nauceahyy sovet pa kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) L"oscow, Izd-vo "Kauka', 1967, 101-107

TOPIC TAGS: training procedure, visual signal, pattern recognition, recoJition
process, selection rule, algorithn•

ABSTRACT: Experiments were conducted to determine the reliability with which man
recognizes visual images. The length of the training, the nature of the pattern, and
the distinguishing criteria were varin' The results were used to evaluate machine
algorithms and to determine which distinguishing functions man uses and how he does it.
The pattern was a 2 x 2 (or 3 x 3) patel of 4 (or 9) squares which were either white
or black. After looking at the training sequence, the subject viewed a test sequence
and indicated which patterns satisfied the distinguishing coiterion. The reliability
(R) with which he recogiized the pattern was calculated. Among the criteria were: the
whiteness or blackness of a particular square; a certain configuration of the darkened
squares; a minimum number of black squares, or a logic dichotomiy. With simple critrxria,
R increased with short training periods. The logic criteria proved too complex for
use. In certain cases, transformation of the test object was required. Among the
machine algorithms, the Bongard and potential functions of i/(i + r) proved totally
useless, and the Braverman function proved useful only in the simplest cases. Compar-
ison of R for high school s!,udents and college undergraduates •howed that the students'
R improved most rapidly with short training, probably because the set of distinguish-
ing criieria available to them was more limited. Orig. art. has" 11 figures.
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AUdIGL : elikadze, N. IN

C R3: none

TITLE: ..... or....g functions of receptor areas and the subjoct's maxixal
identification capabilities

SOLFcCE: Vscsoyuznaya konferentsiya pa neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problcmy neyrokibernetiki (Problens of neurocybernetics); referaty dokladov
konfcrcntsi!. Rostov-on-Don, izd-vo Rostovskogo univ., 1967, 93-94

TOPIC TAGS: ran, form recognition, psychometry, cerebral cortex

ABSTRACT: The transforming functions of receptor areas were defined and their
properties investigated. Psychological experiments were conducted for quantitative
study of the properties of those transformations of parallel flows of information
which occur in the "eye-brain" system. Human maximal idontification capabilities
were evaluated during recognition of flat discrete forms.

AUTHOR: tevskaya, A. A.

ORG: none

TITLE: Invariance of visual recognition In man and its limits

SOURCE: Vscsoyiiznaya konferentsiya pa ncyrokibernotike, 3d, Postov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 101-102

TOPIC TAGS; visual perception, man, form recognition

ABSTRACT: Time characteristics were determined for form recognition which are
intelligibly combined into one class but can not be obtained one from another by any
ontical transformations (various forms of like items or objects capable of changing
their form). It was demonstrated that by introducing several variations of such
images into the alphabet of presented forms, the time necessary for visual recognition
increases the same as with introduction of completely different unlike forms.
Consequently, forms cenbined only by an intelligible sinilarity do not make a single
visual image. Prolonged training of the observer in the identification of such form
variations failed to develop characteristics in the visual system which separate the
forms into classes exactly corresponding to the concepts.
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AIT,"K0'.: Novotnyy. Z. (Coehoslovak SO)

CF G - none

r•.TLE: Method for experimental study of reflex interaction of a*•a.yn5 system

SMURCE: osauicheskaya biologiya i ieditsina, v. 1. no. 4, 1967, 36-40

-OPIC TAGSs reflex activity, stmulation test facility, spatial perception, man,
vestibular analyser

A.- ACT: Techniques and equipment recemommnded for studying the effect of different
analyzer systemr onchaiges in human posture and spatial position are described. The
equipment-an unstable platform (see Fig. 2)--is based partially on a rocking chair

designed by Soviet specialists af partially on the device used by Chodgra to

investigate the conditioned falling reflex. The platform consists of a stationary
lower plank S for supporting the somewhiat smaller and '•oeki" upper plank h. kubber

rollers (1), 1.5 an in diameter, are mounted an the lower plank. Above them the upper

plank is prorided with bushings (2) in twhiih short perpendicular pegs (3) are mounted.
Peg (4) vith a rounded end Is mounted In the middle of the lower plank; it fits into

a brass cup (5) •ounted to the bottom of the upper plank to form a swivel for the

"latter. Rotatabl metal supports (7) are at the corners of the lower plank. They

can be positioned to support the upper plank in case of extreme stress. Recording
equipment Is attached to the lower plank. Movement of the upper plank results in

pressure changes on small plastic cylinder (11), and in change in resistivity in the
two e)nducting rubber strips (8) attached to a Wheatstone bridge (9) and to 4.5-v
battery (1O). The fluctuations in current produced are amplified and recorded. in

some modes the equiapmant can simulate horisontal plane flight. The interaction

between the vestibular apparatus (galvanically stimulated) and motor reflex activity

was examined. Further studies will be made using different combinations of specific

impulses for other analyzers. Despite the shortdowinge of the conducting rubber

bands (due to changes in mechanical and electrical oharacteristics) for recording

movements of the platform, the use of this equipment is reomended for studying

dynamic changes in muscle stress, for eoJiitioning the vestibular apparatus. and for

studying vestibular sti•lation of the extracorticospinal &ye t=e. Orig. art. has :

3 figures.

- 32 -



'Fl

R 6 ig. 2. Diagram of unstable Platform.
A-front view of platform.
At-reinforcement of rubber roller to top

A ~ plantic (side vic'v),
IN • ,"-aide view of platform,

B-bottom of platform (top view).
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20.

AUM-R: Turkina. N. V.

MIG: none

TITLE: Identification of symbol indication in the human visual system

SOURCE: Vsesoyuznaya konferentsiya po neyroklibernetiko, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernotics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 151

TOPIC TAGS: visual perception, man, information processing, form recognition

ABSTRACT: Investigation of the identification of the location of roints, letters, and

geometric figures and symbols in the field of vision indicated ) identification
time for location of a point in the field of vision does not depend on the quantity of
information given, since the visual systen processes as much information as it
receives in a given tire period; 2) the identification time of a limited set of
letters also does not depend on information quantity; and, 3) the identification time

of geometric figures and synbols with only a small numbor of syn-bols in the set does
not depend on the infor,ation content of the sttmulus. It can be supposed that

specialized autonatic mechanisms exist in the visual system for identification of a
limited set of letters and the location of points.
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21.

.. ; Konovalov, V. F.

1). -:,-ent of the Physiology of Higher Nervous Activity, MGU (Kaf.dra ffzia-
vyv..,y nervnoy deyattcl'nosri MGU); Institute of Higher Nervous Activity irj-,

-rophysiology, XN SSSR, Moscow (Institut vysshey nervnoy deyatel'nosti iw ALrOfiZiiOlOii AX\ SSSK)

S:T2-: -.. :trogra:.;;ic uata on the work of "biological clocks" in the human brain

. V<-,rosy poikhologii, no. 6, 1966, 87-94

TOMC TA.I: neurophysiology, biologic clock, circadian rhythm, central nervous
sysr ,- - cctropi-ysiology

Subjects were examined polygraphically in a darkened, soundproof room.
Z-- S1l-lzn g;alvanic, and oculomotor reactions were recorded using an eight-channul

_ ..r EEC. A com.'uation of a conditioned audiostimulus and light stimulus (re-
C r.. t• 7 t.. was used. The 500-cps audio stimulus was 40-50 db above threshold.

Z :.o. of bo.-h stimuli was three sec, with a 60 sec interval between stimuli.
.-r-.gzement .- cilitated a study of the trace reaction and its time factor. In

; • -. :, the results of this study, it was stated that the data did not provide
ev-....e oi a biological clock phenomenon in any one structure of the brain. The

' of electrographic reactions during the formation of a link between coupling
stimuli wa6 cescrLed and the possible time mechanisms of the human brain were
discussed. Orig. art. has: 3 figures. [CD]

22.

AU2ICt: Voytinskiy, Te. Ya.

01G: none

TITLE: Analysis of information in sensory systems and measurement of the BEG signal-
noise ratio

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike 3d, Rostov-on-Don, 1967.
?robIemy neyrokibernetiki (Problems of neurocybernetics 5; referaty dokladov
kcnferentsii. Rostor-on-Don, ltd-vo Rostovskogo univ., 1967, 24

TOPIC TAGS: man, central nervous system, peripheral nervous system, EEG, signal. noise
separation, vision, a&dition

ABSRACT: DurLng investigations of electric responses of the brain to afferent
stimulation, useful signals are separated from noise by methods of filtration, storage,
and correlation. However, it is not enough just to separate the signal from the noise.

To evaluate the work of sensory systems under different physiological and pathological
conditions, it is also necessary to measure the signal-noise ratio. hlis report
describes an apparatus for measuring the EM signal-noise ratio and some results

obtained. The experimental equipment included an electroencephalograph, a photophone
stimulator, an apparatus for measuring the signal-noise ratio, and an automatic
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ecording potentiometer. The research was conducted with hot"Ithy test subjects using
hythmic light And sound stimuli. Data wore obtained on the dynamics of the signal-
eoise ratio with change of three parameters qf stimulation: frequency, intensity, and

.he impulse ti;m iag. Parameters were established for light and sound tttrnit, giving
:axima•l and minii:al values for the signal-noise ratio. Information was obtained on
;he effects of masklng and sensitization during simultaneous ard sequential action of
:ttmuli with different modalities. Under optimal conditions of adjustment of the
-isual and auditory systems, the signal-noise ratio reaches 8:10 and 6:?, rnapective2

AUrMiiC: Zav'yalov, A. V.: jomissarov, V. L

C-ii •G: none

TITL`3] Coadjustability of the sensitivities of the huisan kinosthetic, visual and
auditory systens

SOURCE: Vzcsoyuznaya konferentsiya po neyrokibernetike, 3d, Rostey-on-Don, 1967.
Problemy neyrokibernotiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, lad-ve Rostovskogo univ., 1967, 46-48

A TOPIC TAGS: man, vision, audition, poripheral nervous system, central nervous system,
muscle stimulation, correlation function, reflox activity

ABS'WRACT: Prezence of tonic and diffuse tha2.osoroLicular ascending influences
pre:umes the existence of a specific coadjuctability in. the activity of different
sensory syste-ao Functional activity bf basic hiwman analyzers was compared to detect
this coadjustability. Tho total quantity of minimal increments of perception over a
wide range of strength increase of an adoquate stimulus was used as an index of
sensory sysitem activity. Values of differential thresholds wzith different intensities
of initial stimulation were also taken into account. Zhe investigation was condcAted
with a special kinesthesiometer, an adaptorneter, and an AU-4 audiometer. In order to
find the presence, form, and value of a connection betieen the activity indices of
the sensory systems, the data wrero processed by a statistical method of correlation.
Two hundred and ninety-eight experiments vere conducted on 149 subjects 18 to 25 years
old. It was found that the total quantity of minimal increments of kinesthetic
perception correlated well with the same indices for visual and auditory perception.
The correlation coefficients (r) between the compared values respectively equalled:
+ 0.675 (P Z0.01) and + 0.614 (P 0.01). A connection (r = + 0.709) was found
between tho functional activity of the kinesthetic analyzer and the capacity of the
auditory organ to distinguish sounds with a different pitch. Hence it follows that
high sensitivity of one sensory system is accompanied by high sensitivity of another,
and hyposensitivity of one analyzer is accompanied by reduced sensitivity of another.
This proves the existence of a systora %hich establishes a definite coadjustability of
specific activity of different afferent systens. However, comparison of absolute
thresholds of sensitivity or of thresholds with weak initial stimulation of different
analyzers did not reveal any correlation between the ccmparod indices. Tho
thresholds under initial stimulation of average intonsity displayed a direct
correlation. However, the highest value of union betwmeen different thresholds was
attalied with relatively w(ak initial stimulation. WMnen the sensitivity of one
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mnalyzcr was datormined on a backpround of adoquate stimulation of another, tho
correlation between their activity levels oithe' sharply declined or disappeared.
Consoquently, when the reflex interaction of sensory systemks is strengtUc;•ed, their-
initial coadiustabilitv levels off. It can be considered that unidirectional
influences, directed to different afforent systex-s, do:iate undur cofditicn of
relative rest. This also loads to parallelitum in tho oscillatior.n of scnoitivity of
sensory apparatuscs. Adequate stinulation of one apparatuz cause:; 3-asL •nd

imultidiroetional influences which change the stablo lveol of sensit:Lvity of tho
anul1yzors. CotdJustability of sensitivity of the sonsory systczs c,.n bo an innortant

myhanism for coordinating their activity. It apparently p.rotas coordi.aticoef
the effeotivonoss of assimilation of information arrivinz at the inputs of diffo•ant
sensory systems.
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Sub-Section 2. Infra-Hurnan Sensory Processes

24.

AU~rhCE: .Arshavskiy, Yu. I.; Berkinbljit, Xt V.; Gal'Ifanri, I, M.;
Kedor-Stepanova, 1. A.; Smelyanakayg, 3. Ui.; Xhiolopov, A. V.; Yakobson, V. S.

M~G: none

71712: Background activity of Tharicinjo's cells or the cerebellum

SCWZICS: Vsosoyutnaya konforentsiya po neyrokibornetike, 3d, Rostoy-on-Pen, 196?.
Problorny neyrokibernetiki (Problems of neurocybernetics); referety dokladov
kontorentsii. Rostov-on-Don, ltd-ye ?.ostovskogo univ. * 1967, 8

TOi'IC TG:cat, cerebellum, call pkhysiology. neuron, biopotential
A3SflACT: The activity of Purkinje's colls ina the anterior and paramedian lobes and
in an isolated stria of the cerebellar cortex'of a oat was recorded. TIhe action
potentials were recorded on magnetic ta-pe, which'was them processed on a digital
computer. Histogroams on tho distribution of intorimpulse intervals and a postinpuls.
probability curve were constructed. Tho nature of the relationship bctween successive
intervals was determined. Purkinje's celns are oharactorited-by a high level of
backg-round activity with an average frequency of 30-30/soc. The histogramas for
interinpulse intervals of different cells are similar to each other, being
asymmetrical curves with one maximum in the ran-o of 10-20 mscc.. A correlation is
found betweeon the durations of successive intervals. The background activity of a
Purkinje cell does not change in the course of' two to three hours of'recording, of the
neuron. The activity of Purkinjo's cells in the anterior and paramedian lobe~s has
similar characteristics. The average frequency of background activity of Purkinje's
cells practically does not change in the isolated atria of the cortex of the anterior-
lobe. However, the histogram of interiihpulse intervals becomes more syasuttrical.
mainly due to a reduced percentage of the longest intervals. *The natur. of the
background activity of Paarldnje'Is cells will. be considered on U a basis of the
results obtained.
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AfAUTUi1OS: Bartulis, A.; Glezor, V. D.; Kostelyanots, N. B.; PodVigin, 1. y.;

M OG: none

TI?13-: Ncv, dcPta on the functional organization of a receptivo G11-fic2 of a ti.
and its •odel

SOMRCE: AN SSS. Nauchnyy sovet po kompleksnoy problcms "Kibornotika". Voprory
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 37-39

TOPIC TAGS: frog, visual physiology, biologic model, electrorotiroography, light
excitation

ABSTRACT: Roceptive ON-fiolds of an isolatod frog retina vrc studied by
electrorotinogrrm methods to determine the dependence of impulse rcsponsoa of a
ganglionic OJ-conl on Uxe erea and intensity of a light utimulus,. It vas found that
with low light intensities, the number of biipulses in the rosponsoi grous witb increase
of stimulus area. With modiun light intensities, the response first- incrc•os with
increase of stimulus area; but, further increase of the area loads to a decreased
roaponse. With high light intensities and increased stimulus arean. the rCspon!;%
deoreasos imnedtitely. The same typo of dependence vas found in stairr oxporLdants
on hb=.n subjects. Thus, the functional organization of the field is dsterminei by
the level of the acting signal. With low signal levels the retina worlm as a clf-
adjusting spatial filter of low frequencies, and with high signal lvevls the retina
works as a selo-adjusting filter of high froquencies. Inhibition appears not only
with stimulation of the poripheral field receptors, but also appears over tho entire
field and is only more markedly expressed at the periphery. This is confirntd by
experiments in which a band of light was passed acro3s a receptive field at diCffurent
speeds. The results inre paradoxical. The higher the spoed, the smaller the nu-bcr
of Impulses in the response and the longer the latent period. If the response in
determined by simple sumation, then the results should be just the opposite. This
fact and literature data indicate that the rate of growth (time constants) of thf
excitation and inhibition processes are different. A hypothesis on the functional
organization of a receptive field is proposed based on the intorrolationx of the
excitation and inhibition processes in time and space. Thu hypothesis states that
the functional organization of a retina roccptive field is determined only by the
light intensity falling on a given section of the retina, is not preformed ahoad of
time, but is formed in the course of light stimulus action. Limited suIju'ation zones
are related to the appearance of an inhibiting procens thich is more nMrktd)y
expressed at the field pariphery. The signal is trcnnmittod from the field by the
nunber of imouls-e in the ON,-respon.o. It vass also found in the ©loct.rorcti-ný-'z-
that the rnplitudes of the noýative batA-•.3ve and r.sitivk •.rea-.v botkh dc!: Tr:y
the sane dependence on area and inton,-ity of thn 1Int stirolurs. Cn the br.-., cf
study data an electronic model of a retina wa ecostructed consisting of passive
elmets which include phetodiodes, semion •nter diodes. resistors and condensers.
The following operations ean be performed by the retina model: adaptation. time and
spatial changes with light Intensity ehange, delta-modulation, and discr•ianation of
imag. e tours. At low light Intensities#, the retina model operatee as a spatial
filter of low tamlus.ieu, and at hioh froqenom it ereatte as a spatial filter of
higbh feqim leg.
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26.

AUTHO•: Bogdanov, 0. V.

CPG: none

7 TIMTE. Davelopment of feedback and a cyclic rhytba of excitation in chicken
embryosenosis

SOU&CE: Vaesoyuznaya konferentsiya po noyrokibernetike 3d, Rostov-on-Don, 196?.
Problemy neyrokibernetiki (Froble-s of neurocybernetics; referaty dokladov
konferentaii. Lostov-on-Don, Xzd-vo Rostovskogo univ., 196?, 1314

TOPIC TAGS: embryology, brain, neuron, chicken, eloctrophysiology

A13STRACT: Comparison of the development of electric activity in the brain of the
chicken embryo with the development of movements indicates that the penetration of
afferent information from the kinesthetic apparatus about a completed movoeent appears
at a definite period of embryogenesis, when the central structures thernelves still do
not actively influence performance of a motor act.ý This period should be considered
the fornation rhase of a feedback mechanism for signalling completed movements. A

-- second phase, that of control and correction (according to Bernshteyn) or of
sanotioning (according to Anokhin), appears later when the neurons of the central
nervous formations are formed cytologically and intranuclear and internuclear
connections of the central nervous system are established. Ballok (195?), Polyakov
(1964), Grashchenkov gnd Latash (1964), Bernshteyn (1966), and Sccles (1966)
established the loop structure of central nervous system functioning as a continuous
cyclical process. The present experiments, with aneaization of the embryo head and
suddcn afferent transmission into the central neural forations, show that there are
separate sections of the brain which have a longlastin autmatism. indiated by
indices of electric activity. It must be assumed in this cae that stron.g affrent
stimulation leads to excitation of separate noton groupe weeistant to anniA, and
takes place i5 a closed loop within the given structure. ,
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27.

AU.TUR; Chichvarina. N. A.; Dudkina, N. A.; Yarcmanko, X. 0.

MG: . none

f. ?ITLAs Algorithms for docision making in a problem situation

SWTCE: Vsesoyuznaya konferontsiya po noyrokibernatiko, 3d, Rostoe-on-Don, 1967.
SProblly noyrokibornotiki (Problems of nourocybernoties); reforaty dokladov

konferentaie . Rostcv-on-Don, led-vo Rostovskogo univ., 1967, 161

'TOPMC TAOS: rat, algoritrh, conditioned reflex

ABSSACT: Limitations applied to an information situation have groat significance
for the dovelogmmnt of behavior al-orithrs. These limitations can be ropresented in
the form of a list and prosonted in a table, where each information situation has a
c orresponding set of limitations and an algorithm vhich solves problems in this
situation. The purpose of the investigation was to develop algorithms in rats for
decision making in an information situation. The initial situation was represented
in the form of a word in a givon alphabet composed of signals such as light or
Whistling. A vord in the alphabet was represented by a complex stimulus of three
letters (8tsials). A system of substitutions existed which enabled passing from one
word 1. another. The substitutions were preliminarily developed in the form of chain
conditioned reflexes of three links. Each element of the complex stimulus was
preli•Tinari2y extinguished. The problem consisted of the recombination of
substitutions during transition from one vork (the complex stimulus), uhich had not
been presented previously, into another war" for ihich a reflex had already boon
developed. Each original link of the subsi.,t rations appeared as letters for the
Initial sitmatiaon (word).

28.

AUTMR: Chichvarina, N. A. Walosemova. V. N.

QaG: nowe

TITLEs Algorithms for rat behavior in probability conditions of reinforcement

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernotlke, 3d, Rostov-on-Ron, 1967.
Problmy neyrokihernotiki (Problems of neurocybernetics); reforaty dokladov
kcnferentAli. Rostov-on-Don, Itd-vo Rostovskogo univ., 196?, 161-162

TOPIC TAGS: rat, behavior pattern, algorithm, probability, conditioned reflex.
learning process

ABSACT: Different stages in the formation of intermediate systems of reflexes
based on probability reinforcement are very important in invostigating the process of
decision making in dynamic information situations. Certain algorithris ware doveloped
for decision making. learin, and self learning, in relation to probability
reinforcement of different typas at various stages of devolop'mont of complex systors
of conditioned reflexes in rats. It was found that the addition of a new link in a
chain of conditioned reflexes in an environmont during roinforcament with probability
equal to two-thirds leads to step changes in bohavi,•r. First there is a system of
actions which makes it possible to solve the problem without errors, and then a
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period sets in charactorizod by a large porcent of errors. During reinfcrcC'aont with
probability equal to th. ao-quarters there is cyclic testing of relnforcemenmZ carried
out both in the presence of a signal and without it.

tUTiiCR: Dolyatovskly, V. A.

_G_:•, none

TITLD: DI)namic processes in the curved cochlea of an aud'ttry organ

SCIG'CS: Vsosioyaznaya konforentsiya p3 ncyrokibernctike, 3d, Roztov-on-Don, 196?.
Problany nrurookibernetiki (Problems of nourocyhcrnotics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 37-38

TOPIC TAGS: audition, neuron, mathematic model

ABSTR;ACT: The projection on a vertical plane of a cochlea neiý,brane of an auditory
receptor is described by equations for a hyparbolic spiral P = C/A + Rt. whorc
'I e - ,. Equations for thre)-dioensional spiralz are decribod by 6rpherical
coordinates p = (C ,&). A differential equation in A-rtial derivatives is exa-mined
vhich describes the process of movement of the pcrilýy:t.h in the canals of a curved
cochlea. Solution of this equation is pr-oposcd i:n the form of pressure distributions.
"The deform-,ations of the tectorial and basilar mrnbranos woro found. As a result of
difforencos in the mechanical proptirtie.; and structure of the aezbranes, the
difference in distances between them is L z(x.y) a F(I,(-. x, y), Vhere I anduW, the
intensity and frequency of the acting stLmulus, have virying values. Deo to trhis, the
zone of deforrmation of the storeocilia decreases. s .harpening of selectivity and
the narrowing of the receptive zone of the first r nuron ca-n be connected with the
mechanics of the memrbranes of the cochle:otl rms',s. Thu for.,, of the cochlea with
increasing curvature along its length can be conncctcd with norcalization of the
amplitude of deformation of the stereocilia under action of signals of a different
frequency and with compensation of the weight of the r.c7-ran•s under perception of
small signal amplitudes. Rxcitation of the stereocilia of the hair cells in aovement
was exariined. The deflection angle of stereoecilia is in.xtr-al in a small zone of
deformations of the basilar membrane and has a differ'ent value for receptor cerlls of
different rows. Calculation of the excitation of hair cells under action of signals
of different intensity demonstrates that the excitation zone of stereocilia expands
with increase of I. hodels of a possible transformation on the level of receptor
cells were examined. The deflection of stereccilia q) leads to chanZo in the internal
potential and in cell u'=k V- u. The internal potential of the hair cells is
transformed to the rhythmicity of the spiral ganglion neuront. Coi°sequently
mathematical mnodels of tuch a transfornation are proposed. The vari,.blc value for the
neuron threshold, deternined by its energy balance, lea.ds to spontaneous activity
(floating zero). At the sane time the rhyt-Anic neuron discharg~es biduccd by the
stimulus are coordinated w~th the dynnsaics of the cochleal processes. Simplified
models of dynanic processes in a cross-section of the cochlea are exam.ined.
Transitional processes for sections of the basilar and tectorial menbranes ware
calculated and the function f z=F(x, t), describing chance in the distance bet'.-een
meabranes, was determined. It was established thtt certain psychophysical
characteristics of hearing can be explained by transitional processos in the receptor.
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ORGS none

TIELS: DVn.=ics of cha¢n in tho ur-do- the cffoct of rhythmic liCht
stimnulation in the center ".d on t-ta of th- cat rotina•- - + .. j f • o c t r t r

SOURCE: VsosoyuZnaya po ncyrokibcrnotike, 3d, Rostov-on-Don, 1i67.
Problomy nayrokibornstikl (Froblc=z of nc". ccY'crnUtics); roforaty dokladov
konferentsii. Eostev-on-oni, 1-d-vo ,siov-sko•a univ., 1967, 156

TOPIC TAZS: cat, visual percoption, eloctroroat4Uojray.3-

ABST¶CT: The b-,rave of the eloctrorotino.ram .as c:.n as an index of the
functional state of the retina, as rofl.2ctinZ the work o! the bipolars. B-wavcs were
recordod from Lnternal nuclear lyayrs of the retina with the position coordin-atos of
the nicroeloctrodo dotr-minzd by an o!-tha1.--:copa. Tho exporimonts .oro prform.sd
on cats anosthotiz-!d with sodium anyta, usin- a briCht flashinS light as the
stinulus. Tha expori-ants -mre conducted durinu adaptation to darkncss and during
difforent levels of light adaptation. •he a=plituda of the b-wave during a sin-Io
light stmUltion was accopted as 10W;, and the dynamics of chan-e in the b-imvo uzere
studied in relation to the fýequoncy of the flashing light. Prolonged rhythmic
stimulation of the retina vas accopaniod by change in its constant potential
synohronizod with change in b-wave amplitude. Polarization of the retina with a
constant cuzrent led to changre in b-.avo amplitudo for a single stimulation similar
to the effect of rhyWthic light stimulation. The sinilarity is complete, but only
for the state of adaptation to darkness. During light adaptation the effect of the
constant current is more complex. Thus the data obtained indicate the presence of
-mltichanneling an the level of the retina in the organization of the visual analyzer.

31.

AUMIORS: Gor'yan, I. S.; ::eyerson, Ya. A.; Tonkonogiy, I. LT.; Frantsevich, L. T.;
Tsukkerman, I. i.

ORG: none

ITTZ: Statistical characteristics of inages as indications of forms

SOU.RCE: Ar SSSR. Nauclunyy sovet po kompleklnoy problene '¶ibernetika". Voprosy
bioniki (Problems of bionics) :osco.7, izd-vo '`Iauka", 1967, 118-124

TOPIC TAGS: statistics, statistic analysis, computer, computer application

ABST'RACT: Research by various scientists in the field of distinguishing textures by
statistical analysis is reviewed. Bees' ability to distinguish textures synthesized
into statisticcl patterns by computers was studied by Yu. S. Nedochetova, H. P.
Soloshchenko, L. I. Frantsevich, Pnd I. I. Shalirov (1967. Krazlicheniyu nascko:Vyzi
raschlencruiosti konturov figur. Nast. sb). The necessity for several para.meters
(rather tha-n a s-inle one) to nake a =eaningful texture classification is mentioned,
as are thc: r-thod.3 of calculatin, surfaces by JC. A. Ayzerran, E. Z:. Braverman, and

1. i. rozonoe.- (196". 7eoretICcckiye osnovj metoda potentsial'nykh funktsiy v
zadache ob obuehcni i a %toritov razdeleniyu vkhodnykh situatsiy na klassy. -
Avto•.zAtk• i tezcmeonanika, 25, io. 6) and C. Sebastian (1965. Protsessy prinyatiyr.resheniy r- raspoznavanii obrazov. Xiev). The work of D. S. Lebedev and
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luicr:rr (1)65. 'icluvideniye teoriya informatsii. 12. - L.) on the statistics
of " I;d Q a V1 uijc,, iz dlscusouA briefly. The use of n-crz-afs end difficultieC

-nc,6 V ile increase of n are ý )ted. The result- of experiments on the
nj '" az] vision, by D. h. i. e! and T. N. ,Tiosel (1959. Receptive fields

. .i• a.1 ne,-': in the cat.- striate cortex.- J. Phisiol., 148) are mentioned. The
SS Qn''cfyn and I. I. Ssukkernann (1966. ?.a-pozravaniye izobrazheniy po ikh

... 3 fri""' • y-i;!1 stva-n. - Te•]nika kino i televideniya, No. 2) using covluterS and
V cvL-oct equi~rlcnt to classify soil images is discussed. The results of psycho-

r 4 ea (usi`n- tachystolic measurenents), on distino-ishing
textuee according to threshholds of differentiation artificially established by
co puter are presented. Orig. art. has: 6 figures,

32.

AUTHOR: Crinyavichyus, K.; Gutman, A.; Milyukas, V.; Milyauskas, R.

MQG: none

TITLE: Two states of the rabbit visual cortex - two subprocesses in the
clectrocortic ograr.

SOUMCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostoy-on-Don, 1967.
Probleiny neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostoy-on-Don, lzd-va Rostovskogo univ., 1967, 35-36

TOPIC TAGS: rabbit, cerebral cortex, electrocorticogram, neuron, visual perception,
anesthesia, biopotential

A3ASrACT: It was previously demonstrated kGrinyavichyus, Guatman, 1966) by analysis of
eno-dinensional distribution that eleotrocorticogram potential' s recorded with a tine
constant of appr6ximately two seconds assume two predominant values, differing by 0.5
mv. Next (Grinyavichyus, Gutman, 1967) it was ascertained that the more extreme
values of the high frequency part of the electrocorticogram match the more positive of
these two values. Consequently the electrocorticogram is examined as a set of two
subprocesses, intermittent in tine, with various mean values of potentials and with
high frequency components. During a pharmacological experiment, if the following
occur: a) the number of extremes increases together with the degree of cortex
excita+tion (Mitskis, 1966); b) the number of neuron spikes of the visual cortex also
increases to the same degree as the number of extremes (Milyukas, 1966); c) spike
activity is higher with positive values of the potential; and, d) during deep
anesthesia a negative subprocess predominates which upon waking is increasingly
superseded by a positive one; then,it can be considered that a more awakened state of
the cortex corresponds to a "plus" subprocess (a greater frequency of neuron
responses) and a more inhibited state corresponds to a 'ILýnus"t subprocess. The
general state of the cortex is determeined to some extent by the probabilities of
transitions from "plus" to "mninus" and vice versa.
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33.

AU7AHR: Thragimbekova, Sh. S.; Somenova, B. V.; Krauze, N. V.

GRG: none

TITLE: Investigation of algorithms for the formation of systems of defe~nse reflexes
in rabbits

SOURCE: Vsesoyuznaya konforentsiya po neyrokibernetike, 3d, Rostov-On-flon, 1967.
P~rdblomy neyrok-ibernetik-i (?P'oblems of nourocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-'vo Rostovskogo uriv., 1.96?, 51-,52

TOPIC TAGS: rabbit, algorithm, reflox activity, blood pressure

ABSTRACT: In this study, rules for the developmeent of defense reflex syste.rs were
worked out which indicate substantial differences In the algorithms of different
systems. In experiment~s on rabbits it was attempted to induce deveolpment of a
hypertensive state analoeous to a state that had been obtained in dogs. A system of
defense reflexes was developed and strong stimuli were applied; thien, s-trong st-1..ull
were excluded from the experiments and conditioned stimuli were repoatedly appl.ied.
Under these conditions, clearly expressed hyperten~sion and switching frona a certain
system of reflexes to a pathological system of reflexes could not be induced.
Instead, these conditions usually led to the appearance of a clearly expressed
neurotic condition in the dogs and to the development of pathological syste-ýs of
conditioned reflexes In the rabbits. These facts indicate that in rabbits there is
a substantial difference In the organization of algorithms for the formation of
-reflex defense systems both in the normal state and undor conditions connected with
the appearance of negative emotions. It was also found that the descri1.-d sequenc~e
of applied stixauli acting on higher nervous activity in rabbits does not la-sd to hith
level changes of brain work algorithms, and thus pathological programs for the
regulation of blood pressure levels do not appear. The facts indicated arc also
examined from the viewapoint of features of information pocessing in the brai.ns of
rodent~s.
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34,

AUTHOR: Karandeyev, K. B. ; Puchkin, B. L; Subbotin, M. Ya.;
Finkinshteyn, Ya. D.ma

ORO: none

TITLE. Certain general principles of chernoreception as illustrated by the odor
perception mechanism

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
27-30

TOPIC TAGS: olfaction, animal physiology, esterase, acetylcholine, cholinesterase

ABSTRACT: In view of the various theories proposed to explain the olfactory
receptor process, the authors attempted to determine whether it is a chemoreceptor
process. Morphophysiological studies were conducted on fish and frogs to determine
olfactory receptor function. The electric activity of the mitral cells of the olfactory
bulbs in frogs and biocurrents in the olfactory nerves in fish were measured, and
histochemical methods were used in determining esterase and cholinesterase
activity of the mucosa. Introduction of acetylcholine to the olfactory mucosa
increased the bioclectric activity of the olfactory bulbs and nerves, just as the
action of an odoriferous material did. The same enzyme activity distribution was
also effected--the specific cholinesterase in the hairs and adjacent cells, and the
nonspecific esterase in the olfactory epithelia and especially in the apical parts of
the sustentacular cells were activated. Application of eserine inactivated
cholinesterase and reduced esterase activity. Thus the acetylcholine-cholinesterase
mechanism is involved in the smell-perception mechanism. Olfactory reception is
exterochemoreception. Specialization (development of a covering layer which comes
in direct contact with the odor-producing material) has changed the structure of the
receptors but they function in generally the same manner as chemoreceptors. The
stimulus (the contact between the structure and the odoriferous material) determines
the amount of mediator (acetylcholine) given off, which in turn controls the
generation of a potential and discrete impulse of a given frequency, forwarding the
information to the central nervous system. The authors conclude the observed
principles of chernoreceptor functioning can be used in modeling and construction of

appropriate data units.
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MG.G none

TITLE.: The inhibiting intoraction of sections inside the retinal receptive field as
a mechanisu of trace masking

SOMCI: Vsesoyuznsya konferentsiya po neyrokihernetike, 3d, Rostov-on-Don, 1967.
Problery neyrokibornetikiC (Problems of nourocybernetics); roferaty dokladov

konferentasi. Rostov-on-Don, Id-vo Rostovsko~o univ., 1967, 71-72

TOPIC TAGS: frog, visual perception

ABSM.ACT: Receptive "off" fields of the frog retina were investigated by projcctinZ
two black stimuli on adjacent sections in the center of the retina receptive field
and varying the interimpulse interval fro. 0-240 msec. Simultaneous presentation of
both stimuli at first Gave a response lower than the combined responses resulting
from separate presentations. When the int.erval was increased to 10-20 mee, the

reverse occurred. Further increase of the interval increased the total of separate
presentations. The decroaso at 10-20 msec in the response to separate presentations
and its subsequent increase with prolongation of the interimpulse interval reflect the
developeent in time of an inhlbiting influence which sections of the field, excited

by the simultaneous presentation, adjacent sections. This influence appears
iumediately upon the first simultaneous presentation, attains a maximum at 10-20 msec,
and lasts for more than 200 msec. The presence of such amplitude-time characterintics
of the effect of a masking stimulus on the perception of a subsequent stimulus by the
human visual system is well known. It appears that the trace maskinj effect is
caused by the inhibiting influence which one excited section exerts on adjacent
eections, in the center of the receptive field.

36.

AUTHC: Irol', V. M.; Skripnikov, A. 0.

CRG: none

TITIE: Binocular interaction on the levels of the lateral geniculate body and of the

cortex of the visual analyzer of the cat

SOURCE: Vsasoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernotics), referaty dokladov

konferentsii. Rostov-on-Don, Izd-wo Rostovskogo univ., 1967, 75-76

TOPIC TAGS: cat, visual signal, biopotential

ABSTe.ACT: Morphological and physiological data on the multi-channel conductivity

primary afferent information in the visual analyzsr (Lyubimov, 1964) indicate

convergence of the two channels connecting both eyes at the level of the lateral

goniculate body and both lateral geniculate bodies at the level of the cortex. The

hypothesis on the binocular summation of visual signals, which is linked with increase

in the resolving capacity and reliability of the visual analyzer, was tested. ZIe

relationships plotted for each eye of amplitude of the induced potential to the

brightness and duration of the stimulus have a relay character. In accordance ,ith

the hypothesis, the amplitude of the induced potential was calculated under conditions
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of binocular interaction and tested in the experiment. The characteristics were read
iwnder conditions of diffuse (100 to 200) and local (j0 and less) photostimllation, and
also under conditions of electric stimulation of an unanosthetised cat. LAbstraoreIns
note: The original does not indicate mhether the hypotheois wa..verified or ?otrj

37.

• AUi.-'C: Kuchina, Ye. V.

CRG: none

TITM:" Exporimental study of form recognition principles

SOVaCS: AN15 ?. Nauchnyy sovet po konploksnoy problems "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscov, IUd-vo "Nauka", 1967, 43-4.7

TOPIC TAGS: monkey, form recognition, visual perception, learning- process

ABSTRACT: Experimonts were staged on a 5 yr old female groen marmoset monkey and a
7 yr old male baboon to study the searching processes involved in solving form
recognition problems. E~scntially, the quostion was whether any special charactoris-

Stics of the form were used in the recognition process. The animals were shorwn a
group of eight pictures depicting circles with a loop attached at different points
of the figure; a ninth circle had no loop. A device representing a box divided into
8 sections with movable doors was used to display the pictures at random. COnly two
sections of the box were used. First, a positive conditioned reflex was developed to
a circle with a loop at the upper part of the figures. When the animal learned to
open the correct door, the reflex was reinforced with food. Then the animal had to
differentiate between a circle with a loop and a circle without a loop. In later
experiments the position of the loop on the figure was changed, but the animnls had
little difficulty in solving the problems. The solving process can be divided into
three stages. In the first stage the animal adjusts to experimental conditions and
responds to the sound of the door opening rather than the picture. The animals
onened the correct door with the same frequency as they opened the uTong door. In
the second stage the animal begins to differentiate botween the stimuli. As the
animal approaches the pictures, it looks at both pictures for a long time and then
onens the correct door. The third stage is divided into several substages and
involves problom solving under more difficult conditions. The animal has to separate
the essential characteristic and abstract it from an increasing number of inessential
characteristics. During this period, as in the first period, the animal runs to the
box at the sound of the door opening without looking at the pictures. But, now
lwoiring the algorithm of so!; ing the problem the animal upon approsching the box
iý=mdiatoly makes the correct choice. In the second, third and fourth exporlmental
series other gcomatric figures with and without loops wore used successfully. The
rntials recognized the new forms on the basis of the essential characteristic--the
proscnco or absence of the loop. Only the qualitative aspects of the results were
connidored in this study. Probably a withomatie analysis of the experimental data
would clarify some of the quantitative regularities which lie at the basis of the
form recognition process. Orig. art. has, 5 figures.
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AUTE{ : g'asteli, L.& Vklinin, L. L.; Frotasov, V. R.

CPO: none

TITIS: Determination of fish sensitivity to some chemical substances

SOMUC: AN SSSR. Ktauhcmyy sovot po kompleksnoy problem. "Nibornotika". Voprosy
bioniki (Problems of bionics) Xoscow, Izd-vo "llauka", 1967, 79-81

TOPM TAGS: fish chemical detection, gusttion, olfaction

A3STRACT; Chemoreception plays an Important role in the food procuring and defense
reactions of many fish. The present study investigated the sensitivity of nine.
species of fish to different chemical substances of a biological and nonbiolorical
nature. Sensitivity was determined by a cardiographical method based on chan.o of
heart rhythmicity wmder the action of external chemical subattnce stimuli. The heart
beat rate was recorded with an electrophysiological device consisting of an
amplifying unit and an oscillograph. The fish were placed into a uater filled vosscl
standing inside a screened box. An electrode was tnserted into the body of the fish
near the heart. Changeo of heart boat was observed on the oscil.Jograph. Chemical
substances wer" introduced into the water at the same place so that the fish could
not see the experimenter. Ftndings show that the crucisn carp and the cormilorn carp

can detect acetic acid in a concentration of 2 x 10-6 m/i and ammonia in a
coneentration of 2 x tO-5 mg/1. Roach fish and groundling fish can detect an
extract prepared from moths in a concentration of 112000 and the golden shiner can
detect it In a concentration of 1W1500. Olfactory perception of the Investigated
fish plays a definite role in finding food at close distances. For eximplo. the carp
detects an attracting solution In the first 15 sec at a distance of 1-3 cm. Spoed
and distance of detection apparently depend on the propagation rate of the substance
In thi water. O the basis of study and literature data on ehemorecoption of fish,
It Is )ioted that tastesemeltiviy Is just•as high as olfactory sensitivity.
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2* 39.

AUTiIUI: Kaksimchuk. G. G.; Spivachenko, D. L.; Xusnetsov,. S. A.

O:0G: none

TITLE. Electrophysiological investigation of a mechanoreceptor under adequate
_i stimulation

SOtiCi. Vsesoyuznaya konferentsiya pa neyroklbornotiks, 3d, Rostov-on-Don, 1967.
Proble;y neyrokibernotiki (Probloms of neurocybernetics); refoe'aty dokladov

! konferentsii. Rostov-cn-Don, Izd-vo Rostovskogo univ., 196?, 89-90

*i TOPIC TAGS: animal, neuron, muscle stinmlation, biopotential

!RASTRACT: The electric activity of slowly and rapidly adapting neurons of iaolated
receptor formations from the second and third ventral segments of the crayfish was
investigated under mechanical influence on the corrosponding receptor muscles.
Various stimuli wore applied with a special device (Spivachenko, )iksimchuk, 1965).
The fundamental principles of the electric activity of the receptor cell are
manifested in the form of unusual hysteresis of the intensity of electric pulsation
in response to the active and passive phases of mechanical influence. Certain
features of the electric activity of slowly and rapidly adapting neurons under
different forms of stretching of the corresponding receptor muscles ware identified.
It is supposed that the mechanical properties of the receptor muscles themselves are
responsible to a specifie degree for this manifestation of electric activity.
Apparently the properties of dendrites of corresponging neuorns also play a role in:

*'determining the nature of the impulse activity of receptor -cos durtrog meharical
stimulation.

4b0.

AUTUIHR: falakhov, A. N.; ibdlipalin, Yu. D.

CRG: none

TITLE,: Some statistical characteristics of electric activity oF the sense organs of
"the lateral line system of fish

SOTRCS: 104 SSSM. Nauchnyy sovet po kompleksnoy probleme "Kiornetika". Voprosy
bioniki (Problems of bionics) Mascow, Izd-vo "Nauka", 1967. 130-136

TOPIC TAOS: fish, biopotential, nerve fiber, signal modulation, probability
distribution

ABSTRACT: The throshold'of the sense organs of the lateral line syste-:: of fish is
very lou whon stimulated by low frequency vibrations, and at the same time there
sense organs are characterinod by high spontaneous activity. As long as spontaneous
activity is a form of fluctuation in the receptor system and determines the threshold
valve, thcoe two characteristics of the laterl,1 line system are mutually exclusive.
To elucidate the contradictory nature of the data, the bloelectric activity of the
sense organs of the lateral line system was investigated :m. nine species of fish
(see Fig. 2). A device for producing low frequency oscillations in the water consisted
of an electromagnet and a closed air system (see Fig. i). Impulses were recorded on
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la loo ooi llo-r;.rh ani processed st.tstically. Then spontamnous activity of a
cin-le nerve fiber of the litorrl ncrve Vas3 studicd; also the distribution of i pul.xe
ropxtition rates ras investiratcd and the applicnbility of Poisson's law of
probr:.ality ucs considered. Technically, the lateral line sonso org.nns act as
sensors by the nature of their work adl can be divihiod into tuo groupsz. nSsnoIr of
the first group .i. 4casu,-Ing any rianitude produeo oloctromotive force. Scnsorr of
the second group transform the iceasured vagnitude into clectric plrraietctr chr.ngcs
modulatini the cloctric sinuuoidal oscillations, direct current and Irpulso signals.
Findinvs show that the sense organs of the lateral line stimulated with low
frequency vibrations function in such a %ay that modulation of tho impulse signal
takes place at the level of the lateral nerve. At this level of tho analz.•r, tho
work• of the lateral line orran is similar to the work of sensor3 of the second Cruup.
But, unlike the latter, the modulation found in the lateral ncrvo is not stbilizod
according to the modulated paramoter of the signal, but *ccording to the probability
distribution of the modulated tparameter. Mitt, in the given ease. modulation of
one's oun noise, an Impulse signal with a pr•bability distribution of the impulae
repetition rate, is observed. Apparontly, this method of umduJ.tiag one's ovm
spontaneeu activity is more effective than the method of direct detection and
ehange of signal. Orig. art. bass 8 figures., 2 tables and 2 fermiUs.

FAg. 1. General view of setup for producing low
frequency vibration.

, m-eletroanot;
2-funnel with a rubber membrane in the conter

,,. ,- . ' oof which a ferromagnetic disk Is attached;
*4 03- T-pipo with a cock;

) -.- n1ossle with a rubber sphere.

0`2
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Fig. 2. block disgram of eloctrophysiological setup.

1--scroencd chamber;
F~F12-vio*sol with fish (4);

"3--pulsating sphore;
5--olect~rode systcr.i;• [ .!! :• [-• ~ ~~~~6--UBP 1-01 mp~lifler ofr biopotentials; --cetcessc~

g 7--C 1-19 oscillographt
A 8-loop osci3.ograph;

:" "Z-10--dynamic lodspeakart

.I--GNCh-I generater i
" . t12--oeoctramagnot t

S41.

kAUTHOR: Fatysyak, Ya.

ORG: none

TITTE: Role of components of complex stimuli in uniting sections of reflix systaems
into nov complexes

SOURCE: Vsesoyuznaya konforontsiya po neyrokibernetike, 3d, Rostov-on-Don, 196?.
Problemy neyrokibernetiki (Problems cf neurocybernetics); *referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 91-92

TOPIC TAGS: rat, reflex activity, conditioned reflex, behavior pattern

ABSTRACT: In an experimental group of rats, reflexes to complex stimuli were
preliminarily developed and elements of these complexes entered into other chains of
reflexes which were also developed in the rats. Thus the rats had preliminary
experience in the form of different systems of reflexes which had the same elements
of stimuli. Then both experimental and control groups were presented with problems
of logically uniting separate components of the previously developed conditioned
reflexes into a new combination. The results were Judged on the first choice of
method and the nature of anirmal behavior in subsequent experiments* Rats vhich did
not have preliminarily developed reactions to complex stimuli were not able to solve
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problems of this type. The rats' tactics auproacLed the optinal solution in
pro*Ption to frequency of problem presentation. The role of elements of the complex
atojmuls in uniting sections of the system into new complexes was clarified. The
decisive role in this union was played by complexes of mwvemants entering into
previously developed systems of reflexes, rather than by random conplexes of
movements.

42.

AUM. s: Vatyushkin, D. P.

W.G: none

TITr•. Two motor systems of the oculomotor apparatus and their functions in
nystagmic movements of the eyes
SOURCE: MN SSSR. Nauchnyy sovet po kompleksnoy probleme "1ibernetika". Voprosy

bloniki (Froblems of bionics) Yoscow, Izd-vo "Nauka", 1967. 3-7-390

TOPIC TAGS: visual physiology, biopotential, electronyography

ABS¶YACTs In his earlier works the author established the dual nature of the
oculomotor system characterized by two specialized motor systems; the phase systen
responsible for rapid eye movements, and the tonic system responsible for slow eye
movements. The phase system consists of muscular fibers that conduct excitation,
have typical action potentials (2-3 msec duration) for skeletomuscular fibers and are
Innervated by alpha-motor neurons. 1he tonic system consists of nerve fibers that do
not conduct excitation, have slow action potentials (10-20 msec duration) and are
innervated by gamma-motor neurons. An electrographic investigation of the work of
the external rectus muscle of the eye in the postrotatory nystagmus and opticol-:1netic
nystagms was conducted in eight rabbits to learn more about the functions of the
*&aso and tonic systems. Electromyograms were recorded with needle macroelectrodes,
me Inserted into the venter of the muscle and the other into the muscle tendon.
btdiees for phase fiber excitation were the characteristic biphase potentials (2-3

ee duratian), and indices for tonic fiber excitation were the slow oscillations of
the ER, potentials. The postrotatory nystagmus was induced by rotating the aniral
ten times on a manually operated centrifuge at 1 rps; and the opticokinetic nystarus
was induced by rotating a cylindrical screen with vertical black stripes around the
animal at 15 degrees per second. It was found that the distribution of functions
between the thase and the tonic systems in both ty-pes of nystaemus is sinil:ar. The
activity of the nuscles in the rapid phases of a nystagmus is always connected with
the appearance of short biphase action potentials in the tL. But, it should bo
noted that with realization of the rapid phases, intensification of slow oecilzttnnt i
of the tonic system also takes place. Activation of the tonic syste.n at the time uf
rapid phases ensures temporary fixation of the eyes in a new position. Activity of
the muscles during the slow phases of a nystagmus is charactorizad by intensificAýci
of slow oscillations of the potentials, which develop grAdually. Th1us, slow phases
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of a nyzta2:-us are nnrire by the tonic zyste-, and in most cases the phase systei
does not ifrt'cinae. Kow:-vcr, if the sio',? •ttases are conciderably shortened

(accte~rati), thien as in the care of a rcstrotstory nyste:nus of zone arials, there
ay be an . ur of rapii action Jotc:0tia1s. do, evey ovc:x:~ts cha-aetorived by

an inteŽ'ediate sn;ed nay be c ~ntreled by the co-bined w-ork of tho tonic and phaso
syzte::s of the oculo-totnr ar-taratus.

43.

ALTHC2: Xck.hedcva, A. Ya.

ORG: none

TITIZ: The conditioned food secretory reflex during probability reinforcement

SOURCE: Vsesoyuznaya konferentsiya po no7rolkibernetiko, 3d, Rostov-on-Z)on, 1967.
Probleny neyrokibernrtik-i (?-oble:as of neurocyberne tics); referaty dokladov
konferentsii. Rostov-on-Pon, Izd-vo Rostovzkogo univ., 1967, 96

TOPIC TAGS: dog, conditioned reflex, probability, biologic secretion

ABSZkACT: i-any investigations of tho principles of the behavior of ran and animals
in a probability changing onviror.nont have been made by applying di'ferent
modifications of conditioned reflex methods. The author investigated conditioned
food secretory reflexes in six dogs in situations :hen the probability of
reinforcement of a conditioned stimulus with two portions of food (5 and 50 grams) was
equal to unity or less (0.25, 0.5, 0.75), but the sequence of obtaining either
quantity of food was randon-. I>aring transition from constant to probability
reinforc.aent, two types of reaction iwaro noted. in the majority of an"Ials the
magnitude and latent p-riod of the conditioned reflexes wore average in comparison
with their reactions during constant reinforcement with a large or small portion of
food. In some of the anirmals the conditioned reflexes proved nwdacal in experiments
with probability reinforcement. Statistical evaluation of the probability of
reinforcenont thus arpears even on the level of conditioned vegetative reflexes. 74e
maxinal reaction under conditions when the animals did not have an opportunity to
realize an active choice of the greatest reinforcement shows that the developm-ent of
emotional tension can be considered the consequence of instability of a probability
stereotype.
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Ut-i: nory"

-Anv, r~e-ha..izm of in.i btio'. of the nceative e: o.ior.al rcactions of f n

_: "�'sesoy-un.yo konferntziya • ncro~ibcrn~tike, 3%, Rostov-or.-Don, 1967.
nrobleoy omy b..tk (irobler= of nourocyoe rnetics); referalty dokladov

konfcrentsii. Rostov-on-Don, izd-vo F-ostov-'ko;o univ., 1957, 107-108

TOMIC TAS: cat, emotion, bioelectric phenomzenon, self organization, nerve f:••or

A3SACI!: N,.tic cotional reactions mare induced in cats by natural sti-uli or
electr.c stilr.uýtioo O0 various parts of th? lin'bic syston with electrode:; implantcd
in the brain. t was dwonstrated that: a) th r t esholds for inducinc +the reactions
strongly increised on a backc-round of positive eiotional reaction; b) a sleepy
condition of the an:mal incrcased the reaction thresholds of the negative emotional
reactions of fear and ra-o; c) a sleepy cordition :Induced by electric stimulation of
th.o cent .-eiial and other nuclei of the optic thalani increased the reaction
thresholds, uvakened their intensity, and accelerated their consequences; and,
d) conditionrd signals of stimiulation of the above thalamic nuclei increased the
reaction thresholds. 7 he mechanism of self-regulation appearing in the develo;-nent
of the sleepy state causes inhibition of the emotional raactions of fear and rare.
TZa nuclei of optic thalxmi include fibers uhich both excite and inhibit activity of
the neurons. The fibers are selectively excited with tho appropriate pararmetors of
stimlation and send exciting or inhibiti-ng impulses at different times to the
neurons at the centers of the negative emotional reactions of fear and rage.

45.

AU-T1.: Podv!i-n, N...

x.G: none

fl2S: Cor arative investications of on and off response- of the retina

SOIRCE: Vsesoyuzraya konferentsiya po neyrokibcrnetike, 3d, Rostov-on-Don, 1967.
Proble-y neyrokibernetiki (Problems of neurocybernotics); referaty dokladov
konferentsii. Rcostov-on-Don, Izd-vro 7ostovskogo univ., 1967, 116-117

'i.PýXC TAGS: frog. electrorotinography

A-ASTRACT: Clarification of reasons for differences in the bchavior of the alpha and
beta waves of tho elfctrzrot-nogram is important for understanding the iechanisms of
the on and off svy4tomis of the retini. 5nvcztigations wero conducted by a
mjcroelectroJe techniquc on the isolated eye of the frog to determine retinal response.
"With increase in expo=ure to a flash of l.ht, the amplitude of the alpTha wavo (the
res;onse to svItching off) at first increases to a maximal value and then begins to
decrease. The an!p-itudo of the beta wave (the response to switching on) increoses
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.A -f the flash. hyrothersis was
"1- c .crounr -are used to investigato an on
"": cri St4 ' on a "*h bCaeckrou--' must be -.- d in the caso of an off

. .. -at. 2at the alpha wave monotonous.y increases
Ir. C.r' * i. e. dark sti-.uli of .ecreasin' Lntensity are
..... c' - t` a wave has rini.-mal significance w:hen the

.- ituc of the rcsro-n is ...a.i.a. • Thus, the beta and alpha -waves behave
c•n ....... durin; chan-e in illu•n.ation if a method of presenting light stimuli is

used :.-ich corresno:ns to the nornal operating conditions of the system.

A.Li-L,. ?-raznikova, ;. V.

-ii_". invarianceo of visual image identification in fish, dogs, and apes

ZLL.C: Vs~oy:rmya konfercntsiya po ne;yrkcbornotike, 3d, iostov-on-Don, 1967.
rc.;,,enc-:M-.okibernetiki (?roblcr.s of neurocy-brnetics); referaty dokladov

konferentsii. Rostov-on-Don, Izd-vo :ostovskogo univ., 1967, 124

T'C2iC TAaS: nial., psychometry, form recognition

--.-. C: .he forration of conplex characteristics and the degrees of their
:nvariar.cc Ln aninals with brains of dIfferent complexity were investigated in
Zoldfish, does and !o-yer apes (haadr-yas baboons). images of visual objects which the
su.bjects ha-i been trained to recognize were varied by chan-ing the color and
diStortin-- back:!round contrast, by replacLng outlined figures with solid ones and
scl fiz- with outlined ones, and by certain defo.ations of the outline. Results

.. str-i•... that there are no differences among fish, dogs, and apes in speed or
clarity of differentiation evaluation from experiment to experiment. However,
:ubztantial differences were discovered between fish on one hand, and dogs and apes
"nr the nthp-, in ara.yIs et er•:.• cr of the transforn.Ca inages of ZtinUI.
These differenceb were determinod by the different degrees of invariance of the
con-alex characteristics accordinr to which classification of objects was performed.
C.ange in dimensions of the images did not affect accuracy of discrimination by fish.
This trovides a basis for supposing that in the fish visual analyzer each variant of
the ir-ire is described by a set of characteristics uhich prove useless for
ldentification of another variant. The process of identification in fish can be
considered 1n this case as the contarison of presented images with a standard one.
S fferentiation of the sane visual objects by dogs and apes indicate a wider degroe
of generalization which ensures discriminatIon of transformod :mages as well as of
those !n w.hich the ani-als were trained. -hose data .-ake it possible to form a
conclusion about the gradual develop-ment of invariance in the evolutionary order.
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AUT1HOR: Rogovskiy, P. Ya.

ORG: none

TITLL: Morpho-functional types of the pelvic girdle skeleton of
mammals

SOURCE: Al SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
588-592

TOPIC TAGS; animal, skeletal mechanics, morphology

ABSTRACT: A comparative study of the anatomic structure was conducted
on a total of 116 pelvic girdles and sets of bones of a group of 55
species of mammals with rigid horizontal or nearly horizontal pelvises,
typical of the insectivora, monotremata and edentata, hinged pelvises
typical of the dog family, and resilient pelvises typical of hoofed
animals. The purpose of the study was to determine the influence of
various types of supporting systems on the shape of pelvic girdles and
individual pelvic bones. Values of the ilium and sacrum indices, defined
as the ratios between the ilium perimeter and length and between the
maximum sacrum width and length, are given for a group of 43 species of
the monotremata, insectivora, edentata, hare family, rodents, carnivora,
and ungulaLes. Thesc indices support the correctness of the division
of pelvic girdles into the three morphological groups. Charactcri.ti-
cally, the values of the ilium index are highest (2.06-3.58) in the
monotremata, insectivara, and edentata which show little motion and use
full feet for support, gradually decrease (to 1.00-2.30) in the rodents
and carnivora, partially using their toes for motion, and are lowest
(0.47-1.14) in hoofed animals which need shock absorption. Thus,
evolution of a rigid pelvis into a hinged pelvis, and finally into a
resilient pelvis is revealed in this group of animals, by the weight of
the body, the method of support, and the speed of motion. Orig. art.
has: 1 figure and 1 table.
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AUTViC.: 5h•¢clcv, I. A.

0G;G: none

TITIM: Temporary shaping of the visual system afferent floyi

SOUCz: Vscsoyuznaya konferentsiya po noyrokibernetike, 3d, ?.ostov-on-Don, 19$7,
Problony neyrokilbernetiki (Problems of naurocybernetics); reforaty dokladov
konferentsii. Fostov-on-Don, !zd-vo !'ostovskoro univ., 1967, 166

TOPIC TAGS: cat, visual porcoption, biopotontial, visual physiolo.y

ABSTACT: Temporary shaping is one of the most irportant operations in signal
discrimination, contributing to reliable separation of signals from noise and to
rrecise determination of the moment of their arrival in a section of the analyzer.
It was previously demonstrated (Shevoluv and Hicks, 19657) that signal synchronism
increases substantially i-n proportion to its movement along the straight optic tract
of the anesthetized cat. This can be caused by muIttiplication and lateral overlap of
vertical connections between layers, and also by desynchronization of the signal in
the retina due to dispersion according to the size of the functioninZ receptive
fields. On the basis of this model, investigations are now being conducted of
strength curves and time su:-=tion of induced potentials of different sections of the

cat visual system under light. stimulation of the retina and electric stimulation of
the optic nerve. Comparison of this exporimental data with the basic characteristics
of signal transmission in the auditory system and with known data about the
adaptation characteristics of neurons on various levels of analyzer systems can lead
to an explanation of mechanisms for signal processing in the visual analyzer in the
first monts of tire after stimulation.
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L!Li: 5,-e o':ii~n!-ti-n tr~neiiph of the z'uditory syst-.. n als

SC , C .ý: A,:--11n"L~ eh yj sovet po kon-o eksnoy •: 'l :e "•~ n t k '. Vo-,,:.o -y
bioniki (6g,, -s of bion-ics) 2oseco :. L 'i:"u-", 19?7, 391-397

TOPI5C 'RAIS: ar.•-31, aulition, acoustic pro,-ýtry

A * ^-2: e -worl ex-•-in-is the or-aniniv and transfor.In syatoi I of VIC. Cxtr.Al
and n!,idle er. 0servetionn shoe that pow! pressure or the upper, mid-1e and o--'r
ports of the conch•I in differcnt aninals is not the same. kor instance, in ro±bbit-
and plr3 the larrer pnrt of the concha does not participate in regulating the turir.&
frequency of th'i external ear nor in .--Plifying sound, but appears to p-rfor": •i heat
retlatin2 function. In the process of inprovinv the acoustical orientation of
terrestriAl n&i-als, the devele-•ent of a more co-plex Inner surface of the concha is
observed with sJditional valves. increasc in size and indpcndcnt movenent of Farts.
•-any ani-iAls (poreupi-e, unguilates and carnivores) cannot ohan-e the for:i and volune
of the concha and its internal valves cannot nove independently. Under these
conditions the concha becones a systen vith invariable acoustic -aran'ters. .. ith
ability to oha.nue the forn of the concha and indetendent novement of sep-,ratý- valves,
the possibilities for frequency tuning of the system and regulation of sound intensity
transmitted to the middle ear increase significantly. For ravals with Cxceptionally
acute hearinq as in the case of sone rodents, insect caters and bats, the concha is
characterized by a grovth at its base and so.etimes the develo•nent of a "hearing sac"
(see FiS. 2a. b). In water for.ms of life (whales, seals and walruses) the size of the
concha is reduced. In animals with high sensitivity to high frequencies, p.rticultrly
to ultrasonic frequencies (bats, shrews and small rodents), the ty... anic me-orane
tends to be more rounded and sraller in size and the weight and size of the auditory
ossicles tend to be shaller. The study and classification of middle ear cavities in
rm-,.als show that the spongy type of cavity is characteristic of animals iivinw In
close environrents (water, underground, snow or tundras) or animals living in hard
and rocky substrates. The chamber type of middle ear cavity in uhich the tympsnic
membrane is divided into several chambers by thin bone septurs is characteristic of
gophers and dornice. In studying the acoustic properties of sponoe type and a chamber
type middle ear cavities on models, it was found that both types are acoustic
absorbers sharply reducing the intensity of sound a.plification. A survey of the
basic groups of man.rals shows a tremendous variety of mechanisms for &nplifying tissue
and bone conductivity of sound. The develo:,%-ent of these m chanis-s ap.ears to be
closely related to evolution. Tissue conductivity particularly, and also bcne
con-!uctivity oCo'.:o are cha-lcteristic features of hoarinr of the lotmr rtehrates.
Cr1'. •-t. ha: 3 firu-es.
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.i/i .° ,i'. st 'ctural fc:tur,.-s of the

a--porcupinn;
b.c,--shrew;a • b '•i"•"•d--..us krat,;

e---ole;
1--concha; 2--1hearing sac"; 3-external• .;.hearin- passai-e; 4--disc shaped growh on

S•/) ,•:•the inner rin- of the external hearing
-:•'-•_L l•Sass-e; 3--free rim of the conchla;, 6-- •

- • " ~~~pock.-etlike valve (plica principalis); d •:

7--sacliko antitragus; 8--opening of the
external hearing passage.

Zr

AI..: S'=-4uikov, A. 3.; Kroll, V. X.

CRa: none

M~ --TITLE: Study of the structural-furxtional units of the visual analyzer
SCi.-.C-: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don. 1967.
Froblemy nor oribernetiki (Problems of neurocybornetics); reforaty dokladov
konfe:rentsti. Postov-on-Don, Izd-vo Rostovskogo univ., 1967, 139-140

TCPIC TAGS: cat, visual perception, biopotential

ABSM.ACT: A special procedure was developed for local photostriulation of the eyes
S which makes it possible to place light spots of arbitrary, form and dimension on the
retina under conditions of direct control. The input signal can be varied within
broad lirits by chanCin- the coordinates of the spots and tho brightness and durationof the stinvlator. Imnestigations were conducted on the awake and relaxed cat by
ri.croelectrode and micrcolectrodo recordings of induced potentials of the lateral
geniculate body and of the cortical visual areas. Data on the amplitude and other
pararzters of the induced potential irdicate the limiting conditions, of the visual
system under normal diffase *,otostizlation. Increase in the dimensions of the light
szot above 5-10 degrees spreads the induced potential through the entire visual cortex.
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The relationship of tho a=?jitIe of the irnuced potential to the brightness of the
stimlus has a relay nature. Consequently. basic functional relationships are
disrupted in a zone of high saturation. Zis situ•ration is characteristic of diffuse
photoflashes. Data were obtained on the relationship of parameters of the induced
potential to the area of the spot, on the coefficients of transformation of the visual
field on higher sections of the visual analyzer, and on other characteristics of the
structural-functional units.

51.

AUTric: Stepanav, A. S.

CRG: none

TIrS: -Functional significance of the waves in the fro.- electroretinogran

STCL.: AX4 S332. Nauchnyy sovet ro konploksnoy problens "Kibernetika". Voprosy
btoniki. (Proble-s of bionics) Foscow, Izd-vo "Naukal", 1967, 405-411

TOPIC TAGS: frog electroretinography, visual physiology, biopotential

ASiACT: T"e reltienshln between the electroretinogram (.G) and the clectrogran of
the optic nerve recorded si-ultaneously in the frog was investigated. in 25 experi-
ments conducted on frogs with damaged spiral cords and brains, action potentials of
the optic nerve were recorded near the chiasxn 4-5 .rm from the eye, and the z3G was
recorded froe the cornea of the eye with noninsulated platinum electrodes. Nerve
Impulses were anplified by an L3E'1-01 anplifier, and-the &IG were xyqplified by a
diroect current amplifier; and, both processes were recorded on an H-102 oscillograph.
Light stimuli were applied in the form of sile light flashes of 0.4-0.6 sec duration,
and ---I __ -it iflumination was about 600 lux. : Study data established the folloi.win-
sequence of response reactions of the perip*heral link of the visual analyzer (see Fig.
2). In response to a light stimulus, wave a of the 3G whose latent period i1 '7-40

sec (-oan of 33 nzec) apeoars first. In 50-90 msec (mean of 66 m=sec) action
potentials at-pear in the visual analyzer; prior to their appearance, a period of
spontaneous activity inhibition is generally observed. At about the sane ti-e
(60-100 nsec) wave b of the MG appears. ".*ith switching off of light. wave d appears
whose latent period is 25-60 msec (mean of 33 Zsec), and it is followed by action
potentials of the optic nerve with a latent period of 20-70 msec (nean of 4s msec).
'Tus, in response to a light stimulus, the discharge of impulses in the optic nerve of
a frog appears at the sane tine as the b and d waves of the :-.G. However, further
develoinent of these waves is considerably delayed in relation to the discha--o of
nerve impulses. --- erL-ments with light and dark adaptation of an!Lnals shovth t:Rt uer
certain conditions, significant changes of the a, b and d -aves of the -,` can be
obtained without any roflection of these chan-es in the electric activity of the opt;c-
ne-ve. It Is concluded that the "gonerator potential" evoking the discharF of
Inrilses in the garn-lionic cells constitutes only a sriall part of waves b and d.
The -ain nart of these "--ves which is highost in voltage does not particirite 'irect.y
in the infornation transn'ission process. Crig. art. has: 4 figuros and I table.
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F/- I..ig. , relatior. .et...en !,ýeI~~ ~ ~~ ch~arges of Choi£et~z;r,

:! / '-, - " and the electrograr, in responsc to
./ "- itchin': on of light (A) and

- - - witchir: off of li!;Vt ()
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Ai.T2i:: Y.-ubachov, V. V.; Vasilevskiy, :. N .

C-3: none

TIrlS: An BS:43 learnirZ model with probability reinforcement

SCZ.:CL: "Vsesoy-z.-.aya konforontsiya pc neyrckibernetiko, 3d, Rostov-on-Don. 1967.
Proble=y neyrokibernetiki (?roble=s of nourocybernetics); referaty dokladov
konferentsiU. Rostov-on-Don, Izi-vo B.ostovskogo univ., 1967, 150-151

C TAGS: rabbit, learning process, -- , probability, conditioned reflex, biologic
model

ABSiMACT: An electroencephalograpnic study vas rmade of the role of probability
organization of a significant stimalus on conditioned reflex models developed in
curarized rabbits un-_er vary.ng frecuencies of reaction reinforcement (i00••. 80-93ý,
50, and less than 301;). -Reinforcement was obtained both in a random and in a

.••reoty order. The expre=:ivencss of 7 i.ndiaces such as desynchronization of the
S3, synchronized rhythm-•s, and induced responses was taken into account. With
st typzd r-: -iorcement of each second stimulus at equal time intervals, distinct
E3L reactions were observed durin, action of the unreinforced stimulus. Statistically
reliable differenc.s in -i• changes for a conditioned reinforced and nonreinforced
signal were not observed during nonstereo.typd reinforcement (less than 5%). Some
increase in freauency and duraton of reactions in response to a stimulus is noted
in the EM at the 83-90C level of reinforcomcnt. The degree of E.L activation was on
the same loeel for 10- .O -nd stereotyp;ed 50>; rcinforce-ent. Hiowever, the Z-L
activation reaction was more stable and somcw,%a-t more prolonged in the period of
extinction of the conditioned reation for stereotyped 50;ý reinforcement -.han for
100. reinforcenent. Not only the nurber of coincidences of conditioned and reinforced
signals but also Ithe entropy of the systen of stim.li, V.-.ich carries additional
information accelerating development of the temporary connection, is important in the
process of animal learning.
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- .Ya. a Gazinko. 0. 5.; 2ir-ova, L. .; ronsht..n,, ,. A.,

-44--ic -;--ci'lcs of t sensory or .. i..z.tion. of the -rav t'tion or-an

- iscso-.%va .o.or.fcr.siya o ..... be .etika, 3d, .Lostov-on-ron, 1957.
. -iC:.. 3 ..cti k 'robleo-s of n cyercraty dokl-dov
kanferentsii. -,ostov-on-Oon, Izd-vo Rostovskoso univ., 19•.7, 22-23

CE .A ^AS: vc:.tibruar apparatus, aninal physiology, adaptation

A .A: A special porieral sensor was for-cd in the process of animal evolution
-urin- different geolo-icasl periods. This sensor clearly reacts to rectilinear and
radial acce2erations and senses changes in the position of an organism in the
gravitationa; field. in vertebrates the sensor consists of the nembranous 2abyrinth
of the inner car, includ1in, the Maculae utriculi and maculae sacculi with their
otoliths. In invertebrates it consists of otoliths or the "pebbly" statocyst of
crustaceans an cephal.opod nollusks. Conparison of the organ, cellular, and
ultrastructural organization of the gravitation organ of vertebrates, crustaceans,
and cea.alopod .. o3lusks demonstrates that, in spite of differences in their phylogeny,
there is a striking rorphological and functional parallelisn, especially in the
prinAry sensory nechAnisis, which we assm.o is the result of a similar evolution of
fuLnction. The gravitation organ evidently was formed by natural selection un~cr the
influence oe t.ysical factors of gravitation ihich were equally conpulsory for
re-rmesentatives of Protostomia and Douterostonia. Comparison of the organ, cellular,
and ultrastructural crganization of the gravitation organs rontioned above pernits a
closer understanding, of the primary function nechanisms of their receptor elenonts,
forms a basis for teir simulation. and leads to now concepts in physical analysis of
the gravitational field itself.

Con
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.',i.Ui(; •'orunkin, N. F.; Kozhevnikov, S. N.; Manziy, S. F.; Mel'nik,
SP r a hin, I .M

OkG;: none

TITLE: Reliability of the locn'iotor supporting system of mammals

.... R AN .... R. Nauchnyy orvet po kompieksnoy problemc "Kibcrnetika".
Voprosy bioniki (Problenms of bionics) Moscow., Izd-vo "Nauka", 1967,
572-578

TOPIC TAGS: animal, skeletal mechanics, bone, elastic modulus,
compressive strength, hardness, mechanical fatigue

ABSTRACT: The elastic modulus, the compression strength, the hardness,
and fatigue were investigated in bone tissues selected from a total of
more than 2000 bone samples from the forelegs and hind legs of bovine
animals, pigs, domestic horse, and Przheval'skiy horse. Values of
20-30 k[r/mm2 , proprotional to the specific weight of the sample, were
obtained for the compression strength of cylindrical samples with a
height/diameter ratio of 2:1, using a universal testing machine with
loads up to 5 tons. Tensiometers with a 20 mm base were applied
bilaterally to samples for measuring the elastic modulus and hardness.
Bone fatigue was studied under variable tensile loads up to 6.1, 5.0,
3.75, and 2.0 kr/mm . Longitudinal and cross sectional anisotropy was
established in the physical and mechanical properties of tissues of
tubular bones. The hardness and compression strength of these bones
were generally lower in their distal ends than in proximal ends, and the
mechanical behavior of the tubular bones of forelegs suggested their
greater capacity for converting a fraction of the kinetic energy of
motion into the potential energy of deformation than that of the skele-
tal elements of hind legs. An analysis of the fatigue curves indicated
that numbers of cycles causing failure were smaller under higher loads.
It is concluded that fatigue of the bone tissue determines the
reliability of the skeletal locomotor system of domestic mammals under
continuous prolonged dynamic loads. It is also believed that the
efficiency of this system and the strength of the skeleton sharply
decreases when loads are not applied for a long period of time. Orig,
art. has: 2 tables and 2 figures.
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AThC.k; f efrtr:ova, T. N.; Trush, V. D.

(RG: none

1k i eticatiom o ectoc0r1i ,. sp:etra of the rabbit visual re",ion ur
a microulectrolc lead

SO1TRC7: Vsnsoy-unaya konftý:'entsiya pa no hiblrr.... , 3d, Roztev-on-Zan, 1967.
Problecn•y nojyrokib:rneetiki (f obe.s of neairccforn-tic.;); rufeor-.ty dokladcv
Konfere-ntsii. hostov-on-Don. Izd-vo P.ostovzkogo univ., 1997. 45

TOPIC ILGS ra~bit, nlectrocorticograum, ccreb-ral cortex, visual perception, EEG,
frequency characteristic

ABSUfACT: A frequency siectrim of an clactrooerticojram (in a range from 1 to 50 cps
with a 0.25 cps sten) ý:: irnve:tigated in different Thyers of the rabbit vimal
cortex using a -icrooloctrode with a tic di" "ter of 2 to 5 "icrons. !he was
determiined in the back: tround at 5 se' inteorvals durienj stitmulation with rhytb.:ic
light and during the aftereffect. The spectral function wt as comp.uted on a gtnera1

purpose cor.putsr as a transformation from the autocorrelation function. Cc.;:Iuter
input of the electrocorticogran was done automatically with Y.,otion picture filn. The
frequency spectrum of the electrocorticogram recorded with the niZooloctrodc is vcry

similar (accordinz to composition of frequencies) to an EEG cpectrun recorded with a

0.3 mm diamotor electrode on the surface of the visual cortex. Frequencies fror 1 to

10-12 eps prevail in both cases. The noise.level, i.e. the vniforrmly distributed

irequency components up to 50 eps , is the sane in the MEG and in the
electrocorticogran. The involvemient reaction in all layers of the cortex is clearly

expressed in the first five seconds of stimulus action. In this period the reaction

has a strictly narrow band character. The frequencies from 1 to 10 cps are

suppressed, but the noise level does not change. After ten seconds of stimulus

action, previously suppressed rhythmrs chaccteristic of the background activity bcciar
to appear. The involvement reaction is accompanied by appearance of harronics of a
lower and a higher order. The harmeonics of the higher order are considerably less

expressed than the basic harmonics. The investigations confirm; 1) absence of a

substantial difference in background between the frequency soectra of the £23 anr the

electrocorticograrn recorded with microelectrodes from the surface and deep layers of

the cortex; and. 2) presence in the eloctrocorticogran of an involvexeent reaction on

different levels of the cc-tcx which appears more rapidly and is more clearly

expressed then in the LEG.
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AIJ'HORS: Zakl-arova, L. .1; Litvintsev, A. T.

ORG: none

TITLE: A study of the activity of a skeletal muscle of an awnimai under conditions of
closing of its artlficial feedback

SOUR0IS: AU[ SS3i. Kauchnyy sovet po kompleksnoy probleme "'Zibernetika". Voprosy
bion iki.( . of boni.. cs)n seow, Tzd-vo ">uka", 1967, 353-366

TOPIC TAGS: cybem-nctics, bionics, mouse, muscle stimulation, reflux activity,
biopotential, electromý,ography, probability

ABSt.AUC?: Artificial conditions are created for finding the minimum,• electrical
stimulation of one skeletal muscle of an animal. M:inimum muscle tension corresponded
to minimum stimulation. It was assumed that the animal strived for minimum stimula-
tion and tas able to organize the search activaty of the muscle . About 250 experi-
ments with tens of white mice shoved they could seek minimum stimulation. Continuous
periodic oscillations of the control action near values corresponding to the minimum
of the extremal characteristic were observed. It is shown that the search for
minimum painful stimulation can be explained on the basis of the search hypothesis.
Special experiments confirmed the hypothesis on the left-to-right search. Orig. art.
has: 16 figuz'es and 1 formula.
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MAThW7ý'ATICAL YODPELING. Or _17E FP.GCESSES (USSF)

TeAll-Union Conferenc~e or, the ProblemITS o1f 'oe iiw Pi KuPOCO>,,.".
organized by the Scientific Council. on the Complex Problem "Ph-ilnsnni~cnl

Problem~s of Contemporary Natural Sciences", the Central Duroaui of
Philosophical Seminars, and the Institute of Philosophy7 of thie Aca)dcrv oif
Sciences USSR and held in Moscow from 17 to 18 'March 1966 was5 attendec.
by some 450 Soviet scientists from Moscow, Leningrad, Novosibirsk. Postal.,
and other cities.

In his introductory remarks, B. Ye. Bykhovskiy stressed the importance
of the mathematizattom of biological processes to the progress of biologi-
cal sciences. He distinguished three basic stages of marhemarization:
1) determination of the quantitative characteristics of biological pro-
cesses: 2) choice of biological systems to b~e considered as elementary-
and 3) development of mathematical theory (the mathematical models) to
explain the nature of other biological processes in terms of elementary
ones. A. A. Lyapunov pointed out the enormous power of mathematical
methods in solving the problem of the multilevel structure of living or-
ganisms. He gave a detailed account of studies carried out in that direc-
tion in the Siberian Branch of the Academy of Sciences USSR. fin particular.

a logical model of "operons" which is considered as a certain kind of
"atoms" of biological system activity (V. A. Ratner) and of simplified
"ofmachine" models of life processes for population genetics (0. S. Kulagina).

The problem of choosing the simplest objects for mathematical modeling was

analyzed at the conference. M. L. Tsetli.i and A. A. Malinovskiy pointed out

enbrvogenesis as a particularly favorab-le object in this respect. 1. A.

Akchurin proposed application of tbc general mathematical theory of cate-

acries and functors to the study of multilevel structures of life processes.

The paper by the recently deceased N. A. Bernshteyn stressed the necessity

of developing entirely new chapters of biomathematics for describing parti-

cular biological processes. The theory of well organized functions (L. U.

Cel'kfand and co-workers are working on this theory) is indicated as one of

such new chapters. V. L. Pyzhkov reported on spiralizarion and despiraliza-

tion in protein and nuclein acid molecules in processes of the embryogenesis

and neural activity and stressed the need of introducing new and profound

theoretical concepts based on such chapters of modern mathematics as

topology and the theory of random processes into biology. C.. V. Cersituni
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and G. B. Nikolskiy pointed ouL that development of the mathematical theory
of biological processes requires modification of the established concepts
of biology; however, they advise that this be done very carefully. Panel
discussions were held on presented problems. In particular, the applicability
of the second law of thermodynamics to biological systems was the subject
of heated discussions. [LK]

SOURCE: Akchurin, 1. A. mathematical modelinp of life processes (All-
Union conference in Moscow). IN: Akademiya nauk SSSR. Vestnik no. 7, 1966
93-95.

TOPIC TAGS: mathematical modeling,, biological process modeling. All Union
conference

AUTHOR: Baybikov, Ye. V.

ORG: none

TITLE: ?Nodel design of the amplification and conversion mechanism of input signals in

the receptors of sense organs

SOURCE: Afl SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) roscow, Izd-vo "Nauka", 1967, 30-36

TOPIC TAGS: human sense, signal reception, medical research, bionics, nervous system

ABSTRACTs An electronic circuit has been designed for simulating the input signal
amplification and conversion mechanism in human sense organ receptors. The circuit
simulates closely the action of actual receptors end can be used for sense phenomena
studies and for deve.oping artificial sense receptors. The-main circuit element is a
thyratron blocked by a total voltage made up of a base voltage (Vb) and a voltage of a
charged capacitor (Vc). As the capacitor slowly discharges, reducing Vc, the thyratrcn
fires. At firing, the thyratron is extinguished and the capacitor is recharged to Vc.
Thus there exists a constant low frequency signal corresponding to the spontaneous
activity of receptors. With an increased Vb, the signal frequency increases, restor-
ing a Vc sufficient to compensate Vb, restoring the original circuit to a stable

unbalance state. This action corresponds to receptor adaption. The circuit, just

like the receptor, responds only to sharp input signal changes. The circuit will

respond to a light increase or decrease, if connected to a photoresistor or to a

regular resistor of a voltage divider, respectively, paralleling the paired action

of receptors responding to signal changes of only one sign. Thus the circuit operates

in a steady unbalance state highly sensitive to input signal changes, and prcducing

interference-free output signals with a repetition frequency proportional to the input

signal change. Orig. art. has: 4 figures.
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AUTHOR: Berezkin, A. G.; Kozhevnikov, S. N.; Manziy, S. F.; Pryakhin,
I. M.

ORG: iione

TITLE: Joints of the extremities of mammals as damping devices

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
582-588

TOPIC TAGS: dog, skeletal mechanics, X ray study

ABSTRACT: X-ray studies of a total of 32 joints of dogs filled with a
contrast liquid, and an examination of a total of 14 frozen joints and
of latex casts for a total of 21 joints showed a nonuniform distribution
of the synovia in the interspaces between bones of a joint, with
synovial accumulations predominant in areas free of a close contact
between bones. It was observed further that there was invariably a
synovial interlayer, rather than a direct contact, between the bone
surfaces of joints in a relaxed state and that increasing pressure
gradients developing in different portions of joint cavities
during bending and unbending motions exerted a damping effect on these
motions. A study of a group of 8 dogs revealed only synovia traces in
the joints of dogs immobilized for 12 months, and 125-225 and 369-615
m r synovia in the joints of control dogs and dogs given running
exercises for 12 months, respectively. The amounts of synovia in the
joints of a group of hoofed animals and its specific weight, viscosity
and total nitrogen content are given. The theory that a negative
pressure constantly keeps the bones of joints in animals in direct
contact is dismissed. Orig. art. has: I figure and 3 tables.
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AUTHOR: Bernshteyn, V. M.

ORG; Central Scientific Research Institute for Prostheses and
Prosthesis Construction, Moscow (Central'nyy nauchno-issledovatel'skiy
institut protezirovaniya i protezostroyeniya)

TITLE: Model for an electric signal from a group of muscle fibers

SOURCE: Biofizika, v. 12, no. 6, 1967, 1059-1063

TOPIC TAGS: electronic simulation, pulse signal, muscle stimulation,
biologic model

ABSTRACT: The study involved a biopctential derived from a group of
muscle fibers of one motor unit; a model was sought for the formation
of a summary signal which would elucidate some features of the motor
unit signal impulse. The model presented gives a mathematical
expression for the basic parameters of the impulse Itself and those of
the complex signal (lead of biopotentials off the surface). The basic
formula for voltage of the latter was

d-1

where Un is the voltage of the fiber pulse signal, n the number of
fibers Pecording in the motor unit, and G the start of fiber impulse
activity. Tests in denervated muscles showed that the fiber signalusually has 2 or 3 peaks with varying polarity (2 or 3, rarely
monophasic) approximating those found for a volume conductor. On this
basis formulas were developed for 2 and 3 phasic impulses of the motor
unit and for asynchronous operation; these were simplified to yield
(10) and (12), the latter for asynchronicity

-U'Ow- nA1*e £(10)

where A and B are coefficients depending on U andS(scalar potential
Gaussian curve). Res']ts coincided with myogfaphic values. The energy
spectrum of the motor unit impulses calculated according to these and
other formulas also coincided with the experimentally correlated
function of muscle biocurrents. Another approximating formula is
presented for the case where impulses of simultaneously acting motor
units have different parameters. Orig. art. has: 20 formulas and 5
figures.
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.dAU.; iO.: Braynez, S. N.; Svoc 'hinskiy, V. B.

ORGs noie

TITLEt Principles of organization of complex biologic control systems

SOURCEs AII SSSR. Nauchnjy sovet po korpleksnoy problene ":ibernetika". Voprosy
bioniki (Problems of bionics) :.:oscoa, Izd-vo "Nauka", 1967, 287-292

TOPIC TAGS: bionics, cybernetics, algorithm, biologic model, mathenmatic model,
homeostasis, automatic control, automatic control system, physiolog•ic parameter

ABSTF•ACTI The problem of studying the mechanism of interaction of the principles of
centralization and autonory, is examined, and a hypothesis is proposed based on the
notion of the dialectic unity of these principles. The control system of the physio-
logic processes in the organism consists of three hierarchically subordinate levels
(see Fig. i). An algorithm and circuit have been proposed for seeking optimal condi-
tions, and experimental chock of the algorithm on a computer, where the internal
medium (object of optimiaticn) had ten variables, showed its efficiency.

"Level 3 External medium

Optimality
criterion

Level 2 ai

r jI-L.. - _ J

medium

Fig. 1. Hierarchical structure of control system

Orig. art. has: 1 formula and 3 figures.
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AUVdOI Chubarov. A. V.

O..G: none

TITLs Soe questions on the structural-functional simulation of biologic systems

SOLPCZ: V5esoyuznaya konfcrontsiya po noyrokibernetike, 3d, Rostov-on-Don, 196?.
Problony noyrokibornotiki (.roblems of nourocybornetics); referaty dokladov
konferontaii. ?ostov-on-Don, Izd-vo Rostovskogo univ., 1967, 162-163

TOPIC TAGS. biologic model, analog computer system, computer simulation, brain,
biopotential

ABSDiACT: It was damonstrated that the construction of structural-functional models,
which are analogs of initial systce.s in expanded conditions of behavior, cannot be
done on linear electronic simulating machines. However, those modols can be
constructed using elenents of nonlinear analog technology which simulate the zone of
insensitivity. limitations, the moment of dry friction, relay nature, and free play,
and which realize functional transformation, etc. In addition, simulation of complex
aspects of the behavior of biologic systems such as adaptation is apparently
impossible without applying nonlinear passive or active elements. Lodels which are a
structural-functional set of elements with lumped and distributed parameters should

be considered as the next stop in developing an apparatus for simulation of biologic
systems. The author presents a procedure for construction of such a model, which is
a structural-functional analog of certain functionally connected brain formations.
The model reproduces in sufficient detail a picture of the bioelectrio behavior of
the brain on the functional level in a significant range of Iternal states and under
certain form of external influences.
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AUTHI•: Chupakov, A. 0.

OGROi none

TITLe: p.eriemmtal investigation processing in an cloctronlo model of an auditory
analyzer receptor

SWCXC: Vsosoyuznaya konforentsiya po noyrokibornotike 3d. Rostov-on-Dan, 1967.
Phoblemy neyrokibornotiki (Problems of neurocyhernetics5; referaty dokladov
konforentsil. Rostov-on-Don, ltd-vo ?.ostovskogo univ.. 1967, 164-165

TOPIC TAGS: biologic model. electronic simulation, audition, nerve, acoustic signal

ABSTRACT: Aspects of the transformation of input information were investigated in an
experimental model of an auditory analyser receptor, in which certain features of the
transformation of an acoustic stimulus into nervous activity were taken into account.
Investigation of the amplitude and phase frequency characteristics of the xodel
experimentally confirms a hypothesis about perciption of high frequencies according
to a place principle and of low frequencies according to a principle of volleys. %o
effect on the model of complex signals of the modulated and nonmodulated broad band
noise type was studied, and suppositions wore made about the nature of separation of

* these signals. rhe receptors role was established in the formation of certain
psycho-acoustic phenomena, such as the effect of masking of curves of equal loudness.
It was concluded that decline in perception of high frequencies depends on features
of the transmission of sound in the midle ear. The sam Is true of low frequencies,
but in the cochlea. Zxperiments vith the model deimnstrated the laotant role of
the reae•et In perception and transformation of signals and led to a eanlemsiog about
the nature of InfoxvatIon emterlin the neurewon eUstw•.
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AUTHOR: Degtyar, V. U.

ORG; Institute of Automation and Telemechanics, Academy of Sciences SSSR (Instituat

Avtcmatiki 1 telemekhaniki Akademii nauk SSSR)

TITLE: Modeling in physiology of the nervous system

SOURCE: Zhurnal vysshey nervnoy deyatet'nosti, v. 16, no. 1, 1966, 82-87

TOPIC TAGS: nervous system, cybernetics, anatomic model, cell physiology

ABSTRACT: The author proposes the working hypothesis that elementary functional pro-
cesses of neurons occur on the molecular level. Each macromolecutle is then viewed in
a set of essential coordinates in such a way that the smallest change in the set would
destroy these molecules. Under continuous outside influences, these molecules try to
preserve the values of their coordinates around a certain point called equilibrium.
The hypothesis is limited to outside forces of slightly larger energies than the ener-
gy of activation, but of the same order of magnitude. It is supposed that the macro-
molecules possess an inner mechanism which utilizes the disuociation energy of all in-
essential coordinates of the system, which by necessity are weaker than the essential
ones, to preserve the essential coordinates around a point of equilibrium. This en-
ables the molecule to preserve its entity under higher energies than it could without

such a mechanism. Thus the hypothesis leads to the point that macromolecules tend to
compensate for the destructive forces of accidental thermal collisions by interaction
with other molecules. This, however, occurs to a limited extent only, and the auth-
or introduces a concept of "fixed channels" for the mechanism of compensation. Seve-
ral theoretical and practical cases are introduced to support these ideas. Experi-
mental work resulting from this model will be published separately. (14]
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AUTMCH Dymerskly, V. Ya.; Belik, Ya. Ya.

OIG: none

TITL8 The simulation of perceptive procosses

30MCE: VsesoyuznayA konforentsiya po noyrokibornetike, 3d, Rostov-on-fon, 196?.
Problorq ncyrokibernatiki (Problems of neurocybernetics); roforaty dokladov
konforantsli. Roztov-on-Don, lid-vo Rostovskgo, univ., 1967, 39

TOPIC TAGS: visual perception, mathematic nodel, automatic control parareotor

ABSTRACT: Evalliation of distaieco from specific objects and evaluation of change in
distance has decisive significance in controlling moving syster.s. The app.rcnt
velocity of objects, their apparent sizu, cloarness of discrimination, and the
Inclination of the sighting angle are the basic parameters according to which this
evaluation is mede. Analytically the relative chango in the angular velocity of the
points of a flat object during movement of the observer perpendicularly to its surface
is expressed by the forula:

A . A ah
- - + (21n &in'21).

the threshold change of the angular velocity of the points of the flat object
St'h corresponding change In the velocity of the observer's movement, of his distance
fro. the p.mo, and of the sighting angle, For a tracking sighting the formula has

• the ferm a

For a sliding sighting the formula is expresses ast

A-- As
* , • . h

' Hence it follows that the precision of evaluation of change in distance by means of
, chance In the apparent velocity is two times greater for the tracking sighting model

than for tme sliding sigtIng modele The models described can be used for
pseyablogooal evalutl e oefa tia3d of vimio suitable for control of oertain kinds

" of nVIw systis .
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AU'Li:ORS: •ukshanskiy, L. Ya.; Yuzefovich, C. I.

OaG: none

tl-•i`i`L A mathematical model of the time-reading mechanism in biological objects
(insects, plants)

SOTU.CE- AN S53K. Naucuhyy sovet pa kompiekzno proble;-e ".Kibernetik2". Vpro.y
bioniki (Froblems of bionics) 'oscoa, Izd-vo "Nauka", 1967, 315-522

TOPIC TAGS: bionics, cybernetics, mathematic model, biologic model, insect, plant
metabolism, clock, differential equation, nonlinear differential equation, biologic
metabolism

ABST-RACT The available data on the biological clocks of plants and insects are
examined and used to construct a mathematic model. It is assumed that metabolic
processes obey the following conditions: the sane objects are participants in processcm
occurring in different parts of the metabolic network; some of the processes are auto-
catalytic; all processes touch spatially; and processes occurring without the
participation of objects .11i occur at a rate determined by the rates of the individual
enzyme reactons. Taking the periodicity of light action into account, under norval
natural conditions the biological-clock model of insects is

i.dL k, v-I -' Ax

d9 =k~xy-k kv

where A11 is a square function such that A11 - 0 when 0 e t cr and A1 1 = • when

T < t 4 T; T is the period of external light; k are uniquely determined rate constants
of the processes of the system. Orig. art. has: 8 formulas and 2 figures.
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AUTHOR; Gambaryan, P. P.

ORG: none

TITLE: Various gaits of mammals as possible models for the motion of
lever machines

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967.
578-582

TOPIC TAGS: animal, motirn mechanics, biologic model, vehicle
engineering

ABSTRACT: A work of Sukhanov on the rhythms of the motion of extremities
of quadupeds (Byulleten' Moskovskogo Obshchestva Lyubiteley Prirody,
1965) is quoted, and his graphical representation of various gaits of
these animals is discussed in an attempt to fit these motions into the
mechanics of lever-driven vehicles. The asymmterical gaits of mammals,
grouped into ricocheting jumps and gallops, are believed to a result of
the evolutionary adaptation to vertical jumps. Numerical values are
given for the thrust and landing impact of these gaits, for Meriones
tristrami, meridianus and persicus, Ochotona precei and Mustela nivalis.
The characteristics of gaits of mammals which may be useful in designing
and developing lever-driven track cars are listed as a speed of motion
and a ratio between the transfer rates of the distal portions of
extremities and the center of gravity, roughly proportional to the
rhythm of work of extremities, i.e. to the reciprocal of the ratio
between the time of support and the time of transfer of extremities.
Orig. art. has: 1 figure and 1 table.
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AIJ~iOH: Grishin, V. G.

ume: none

TITLE: A "visual" model of hearing perception

SOLMRCE: AN SSSR. Nauchnyj sovet po kompbeksnoy probleme "Xibernetika". Voprosy
bioniki (Problems of bionics) i'oscowa, lzd-vo "Nauka", 1967, 113-118

TOPIC TAGS: perception, huzman sense, bionics, coding, coding evaluation, image
converter, image projection, pattern recognition

ABSTRACT: The hearing process was studied by formulating a two-dimensional model
which parallels the operation of the eye's retina in observing a two-dimensional
picture. Although the model is inexact, it is useful in studies of evaluating arti-
ficial sound codes for converting visual signals to audio images, so that "sights can
be heard." The signals from the hair cells of the ear's cochlea, stimulated by sound,
are transmitted to peripheral neuron systems whnere the audio image is formed on layers
of two-dimensionalshoets. One sheet coordinate axis is a function of frequency, the
other is a time function. The audio signal is thus reduced to a dynamic frequency
spoctrun which is scanned to give the sound sense. Such phenomena as residual masking,
inverse masking, and simultaneous masking by different frequencies are explained by
this model. A device produced for receding visual signals to audio signals provided
unambiguous conversion, which the test subject was readily able to master. In a test
where visual patterns of various quality .were receded to audio signals, the qualita-
tive characteristics were maintained, confirming the validity of the model. Orig.
art. has: I table and 2 figures.
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AUTHOR: t atinas, G. S.

CRG i none

TITLE Characteristics of the bionechanical construction of pinnate muscles

SOURCE: All SSSR. Nauchnyy sovet po kompleksnoy problem. "Kibernetika". Voprosy
bioniki (Problems of bionics) Lloscow, Izd-vo "Nauka', -.967t 570-572

TOPIC TAOSt bionics, cybernetics, biomechanics, musculoskeletal system, mathematic
model, biologic model

ABSTUaCT: The gain in load lifting sand in rate of contraction of clusters that are at
= angle to the direction of pull is substantiated. 'The relationship between the
length of the clusters and the pinnate angle of the muscle is examined. It is found
that the movement of the tendon is always greater than the contraction of the oblique
cluster (see Pig. 1). In a muscle with parallel movement of the clusters, the con-
traction of the muscle is equal to the contraction of the clusters. To determine
pinnateness, it is sufficient to measure the length of' the largest sand smallest
clusters and the angle of deviation of the latter.

Fig. 1. Change in position of cluster
in pinnate mtuscle with contraction

Orig. art. has: e formulas and 2 figures.
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AUVHR': Kazbz,!kova, Ye. D.; Guloiha, Ye. A.

CRG: none

TITLS: The auto-oscillation naturo of G-waves

SOURCE: Vsesoyuznaya konferentsiya pa neyrokibernetike, 3d, Rostov-on-Don, 1967.
Probley noyrokiber•.3tiki (Problems of neurooybornetics); rofuraty dokladov •
konferentsii. Bontov-on-Don, Izd-vo Rostovskozo univ., 1967, 27-53

TOPIC TAGS; EEC, biolozic model, cerebral cortex, oscillation

ABSTRACT: The qualitative mochamism of oscillations of asyan.etry of the alpha rhythm
was investigated on the basis of auto-oscillation conccpts. These concepts are usec,
because of the characteristic difference of auto-oscillation from other oscillatory
processes, i. e. independence of the amplitude rnd frecquency of the established
periodic condition from the initial excitation .ate of the system. ki invesLigation
was conducted to clarify the existence of an interrelationship botween the tuto-
oscillations in different points of the cerebral cortex. A conclusion was drawn about
the futuro developmqnt, if only for purpo•es of simulation, of d•iymic r:odcls,
distributed in space, of auto-oscillation systems of the "predator-victim" type
(Artemlyeva, Neshalkin, 1965). Similar models were previously developed in a discrete
(localized) variant (Walter) and proved to be extremely meaningful for application to
certain biological problems (hQil'mi, 1966).

POSSIBILITY OF MODELING VISUAL AND AUDITORY SIGNALS BY DIRECT ELECTRICAL
STIMULATION OF THE CEREBRAL CORTEX

Kogan, A. B., G. V. Goncharova, Ye. V. Kompaneyets, and V. G. Slyusar'.
Mezhvuzovskaya nauchnaya konfereatsiya po neyrokibernetike, 2d, Rostov-
on-Don, 1965. Problemy neyrokibernetiki (Problems of neurocybernetics);
materialy konferenteii, v. 2. Rostov-on-Don, Izd-vo Rostovskogo univ.,
1966, 172-174. AT7033547

The creation of electronic prostheses for the visual and auditory
systems may be possible because these sensory functions are localized
in the cerebral cortex and because they may be activated by direct
electrical stimulation. The greatest difficulty lies in the fact that
real perception represents the synthesis of many interacting signals in
the projective field. The authors attempted to determine the extent to
which electronic models of visual and auditory perception can match
natural perception of the external world. 3ne series of experiments
was concerned with the auditory analyzer, and the other, with the
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visual analyzer. For the latter, multiple-contact electrodes were
attache.; in the visual analyzer region of cats. Stimuli were applied
at various points, until a point was found at which stimulus caused the
characteristic "glancing" reaction of turning the head toward the side
opposite the stimulus. A conditioned food reflex was established in
the animals; in some cats, the signal was the electrical stimulation
of the cortex, and in others, it was the switching on of a lamp located
in the "glance" target area. When these reflexes were firmly established,
the stimuli were reversed; the cats with a reflex established for
electrical stimulus were presented with the lamp, and those conditioned
for the lamp were given cortical stimuli. It was fouad that in most
cases, electrical stimulus at the appropriate point on the cortex of
the auditory or visual analyzer could replace an adequate visual or
auditory stimulus. This ts evidence that the signal meaning of the
light or sound stimulus and the electrical stimulus are identical.
Thus, it appears possible to produce some effects of adequate afferenta-
tion by direct electrical stimulation of the analyzer systems. [ELI

72.

AUTOR- Kornev, Yu. N.

CRG: none

TITLE: Certain analogies in the behavior of discrete automations and living organisms

SOURCE: Vsesoyuznaya konferentsiya pc rneyrolibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibornetiki (Problems of neurocybernetics); referaty dokladov

konferentsii. Rostov-on-Don, Izd-vo Rostovslcogo univ., 196?, 70-71

TOPIC TAGS: finite automaton, reflex activity, behavior pattern

ABSTRACT: Features of the behavior of an abstract finite detorministic automaton are
examined to determine the types of automaton behavior which can be compared with
conditioned and unconditioned reflexes. The propertiaL of an autonatorn necebsary for
development of conditioned refloxes of tho first, socond, and other orders are
determined. The developed refloxes can be confused with change in the external
environnent, represented by a s6t of "work gonerators." It is noted that subautomats,
dofinod in tho senso of algebraic subsystems, determine the localizability of the
automaton's reactions in a set of states. Aspects of automaton behavior similar to
certain aspLck•s of rational behavior (abstraction, discrimination, generalization,
and others) and to disturbances of rational behavior are also examined.
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Zouio probloýs ;. .ooIlin- o cas of solecul r biolo•,

S• .. ZLz. U..;77 SOVbt jo Ucultzuizoy" problcxe "idbernetiha." Vo;rosy bioniki
(Probleas of bionics) ioaeow, ±z-vo "lauka," 1967, 305-yIil

TkIC Y.: bi:onics, mathenatic model, biolocio model, nucleotiae, probability, bioloa,
enzyme

ABf,,LCO: Pmble..a cor•mncted writh the r•Le of multiplication of an object in a medium '_it.
nonoptinuw pancasters for tie ubject are exa.uincd. - theory of "bioresonance" is proposed.
When ta• corsyosition of the nutrient mc-Qiu.- differs greatly from that necesalry for metaco-

li~sm, oul1nutrition begins. This process intenscifi'!s with tirac, since the absorption of
nutrie.its isachain process. Tihe chain process occurrint in a living tissue is sharply
resonant. Thý- in.teasity of the chain process is L resonant function of the difference

S- K ', where X characterizes the nutrient conposition and K0 the surrounding meaium:

Po PC-g K -IC ATO

where /0 are tCe probability Ut. ity functicn, .or variou' nucleotides in the mrdiun. A
n-athe-"..tic -cidel is constmocted fox co.lstants K "nd 71), and variation in these puraeters

is discus_ýed. -. method for controllin chain nultiulication of a ainule-cellei orkanis-.
is indicate,, but adapta:tion ant mutation are not consi,`red. Oric. art. has: 21 formulas,

4 f•Aurus, ant 1 table.

74.

AUTHORS: Labutin, V. K.; N1olchanov, A. P.; Pavlovskiy, V. V.

ORG: none

TITLE: A study of the characteristics of the electric model of the main membrane in

the hearing organ as a "frequency-coordinate" converter

SOURCE: AN SSSR. Nauchnyy sovet po kozpleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) tloscow, Izd-vo "aNuuka", 1967, 81-90

TOPIC TAGS: human sense, bionics, electric analog, mathematic model, model test,

mathematic analysis

ABSTRACT: A mathematical analysis of an electric model simulating the ear's cochlea
is developed, and the computed characteristijq of the roiel circuit are compared with
measured characteristics of an ear. The circuit shown in Fig. 1 provides the easiest
analysis while preserving the qualitative nature of the phenomena involved.

rdx Idr

Fig. 1. Equivalent circuit I r
of a long line, simulating
the main membrane I I 4
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The differential equation of the voltage (U) of ti"' model is analyzed, with the cir-
cuit parameters assxt-ed to have a weak exponential dependence on the line lcn.th (x).

SFor one part o! the solution, a simplification is attained by considcrin• some parar-
eters to be constant and by neglecting certain terms associated with running waves.
An expression for the transverse current (Jx) as a&function of x is then developed.
A study of the modulus of J(x) vs x displays the anplitude-coordinate cha.ractoristic.
The frequency for each point in the line, which will give a maximum J, is investi.-ted
as a function of x. The line transmission coefficient is analyzed, and an expression
for the coordinate quality factor (Qi) is developed as a function of x. Finally, the
equations are converted from the combined to the distributed parameters with exponen-
tial variation. The calculated characteristics so obtained agreed qualitatively with
the measured values, and a more precise equation used with a computer gave analoous
results. Orig. art. has: 7 figures and 46 formulas.

7:5.
AUTHORt Letunov, Yu. P.

ORG: none

TITLE: On some engineering advantages of "biologic" (homogeneous) circuits

SOURCE: AN SSSR. Nauchnyy scovet po komplekancy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 197-203

TOPIC TAGS: bionics, cybernetics, biologic model, memory element, reliability,
communication network, switching circuit, switching theory, logic circuit

ABSTRACT: Some individual functional advantages of homogeneous circuits are studied
without examinin& their technological merits. Formulas are given for calculating the
speed of isotropic activity of periodic cell circuits, planar equicell circuits with
isotropically packed cells (see Fig. 1), and tree circuits. The circuits have high
response speed for slow-acting elemenTs and can be used in creating communications
networks, roads, and pipelines. Recommendations are made for minimizing expenditures,
obtaining maximum reliability, and maintaining the overall control structure when the
power of the network is increased. A reliable and high-speed diode-transformer
memory for large volumes of information can be created.

* . 4

a b

Fig. 1. Planar equicell circuits
with isotropically packed cells:
a-p = 4, r = 6; b-p- 3, r 7

Orig. art. has: 8 formulas and 6 figures.
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AUTHOR: )6akeyov, A. V,

ORGs none

TITLE: The problem of sensory systems

SOUCE: Vaesoyutnaya konforentsiya po neyrokibernotike, 3d, Rostov-on-Don, 1967?
Problezy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov

konferentuii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 88-89.

TOPIC TAGS: sensory motor area, reflex activity, biologic mocel, form recognition

ABSTRACT. In many branches of science and technology practical successes can be

attained or stimulated only through solution of the problem of sensory biological
system.ra The complex nature of this problem and its connection with self-
organization, thought, and consciousness are emphasized by various authors. The
prosent work starts from a medical and biologic.al concept of the reflex uiich

stipelates as a necessary cozaponont a differentiated nervous system, and by
abstracting from this concept a structural and functional plan (SFP) of the reflex.

it expands the range of utilization of this concept so that it can be applied to the

investigation of certain forss of biological movement f-om the subcollular to higher

levels. This methodology reveals the dialectic native of the sensory function of

different biological objects. The understanding of life as a system of successive

and complete biological levels of increasing complexity, and the application of the

concept of the SFP of the reflex to their analysis or synthesis and to determine the

relations and connections between them requires examination of the sensory systems
of living organisms as hierarchical organizations. It is attempted to evaluate theo

current level of research In sensory systems by comparing biological eand

technological enseory mdels and aystow for the rcognitiom of forms.
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AUZ~iC42 vlalakhov, A. .;Teropov, L. A.

MGR: none

TITL;: Chanze in statistics of spontaneous activity of a rn.ceptor systarm vndcr action
of waak signals

SOUROS: Vsooouznaya konforontsiya pa neyrokibernetike, 3d, Rostow-on-Don, 1967.
P-oblony neyroklbernottkl (Chobl-ems of n(u-rocyernotJcs); rai'oraty dokladov
konforontjii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 90

TOPIC Tt$S: biologic model, blopotontial signa) reception, cell Physiology

ABSSMACT: A modol is oxamined of the spontaneous activity of a receptor systen in
which random impulses are induced over the threshold fluctuations of the recoptcr
potential. The distribution of intervals between the spontaneous impulses in the
absence of a signal is of tho Poisson type. A theoretical investigation was made of

the lay and parametors for distribution of intervals between impulses of s:=tankacus
activity under action of weak signals of varied forn on a receptor call. The
threshold sensitivity of this roceptor system was evaluated for differont signals.

78.

AUTHOR: Moehkov, B. S.; Fluksb.Amkiy, L. Ya.; Yuseftovch, G. L

OR2: Scientific Research Institute of Agrophysics (Agroflzichehkiy nauchno-lsseldevatel'skiy
Intitut)

TITLE: The construction of a mathematical model of a "biological clock"

W0URCE; AN N1SR. Doklady, v. 167, no. 2, 1966, 440-443

TOPIC TAG& uathmatic model, biology, animal physiology, plant physiology, analog
computer, computer application

ABSTRACT: Diurnal variations In the intensity of physiological processes have been establish-
ed In all biologic.)l orpulm having a more complex structure than bacteria. I Is customary
to assmn that thes variations ("physiological clocks" or "biological clocks'l are developed in
the procems of evolution by a property which ensures the coordination of the time dependence of
the various physiological processes among themselves and with the course of the periodic vari-
ations in the environmental conditions. An analysis of the properties of the "clocks" shows
that thei mehanlmsm could be unified (with some variations) for all groups of living organisms,
from plants to man. The present article proposes a mathematical model of a biological clock
with analogs In live tissue. The model proposed, termed the first approxImation model, has
bee Investigated both Analytically and on an electronic analog oomputer. It is shown that, pro-

vided certain conditions are satisfied, the model simulates all the basic properties of the bio-
logical clocks of higher plants. On the basis of the modeling considerations, the authors pro-
pose a series of experiments and predict their outcome. It is noted that the principle used may
be employed to construct a mathematical model of biological clocks for animals, The proposed
constructions may be used for aphotoperiodism model. Oris. art. has: 5 formulas.
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AUTHOR: Petrov, A. A.; Sragovich, V. G.; Sushkov, B. c.

ORG: Computer Center, Academy of Sciences SSSR (Vychislitel 'nyy tsentr Akad-mii
nauk SSSR)

TITLE: Poc•ible mechanics governing the oculomotor apparatus

SOURCE: AM SSSR. Delady, v. 166, no. 5, 1966, 1226-1229

TOPIC TAGS: physiologic model, optic model

ABSTRACT: The authors propose a theoretical model of the oculmotor apparatus, based
on the work of D. P. Matyushkin on rabbits and cats. The authors propose a binary

motor system for the human eye motor apparatus and suggest that contui of the eye motor
apparatus is a multilevel process, the lower level effecting realization of the eye-
ball movement but not synchronizIng it. The authors propose that the motor complex
is activated md coordinated by the action of. a second level. A schematic for the
model Is given, followed by theoretical discussion of its'applicability. The authors
express their deep gratit•de to V. S. Gtufinkel' for numerous discussions on physio-
logy *&Leh Save qetus. to the formulation of the problem and to A. L. Byzav, A. V.
Tehodinskiy, D. P.' Mtyughki•,• " Ts1tli, a- I lo. Yabrus for their dicussion of
the model. Orig. art. has; 1 re. [141

AMI i•aI: Flotnlkov, V, N.; Xalakhov, N. A.

CRG: none

TITIZ: Some problems of processing exporimental results to obtain a mathematic model

SOi.MCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (7Probles of neurocybernotics); referaty dokladov
konferontsli. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 115-116

TOPIC TAGS: mathoeatic model. digital computer, data processing, algorithm, least
square mothod

ABSTACT: The ultima~e purpose of many invostigations of the functional capabilities
of the human brain is to obtain quantitativo characteristics which reflect
experimental results with sufficient preciseness. Approximation of results by the
method of least squares is an appropriate athe.matic treatment for this purpose.
Much experimental material used ;Ln investizations, which are usually dctailed,
requires use of digital computers, but computational diffi.cultios connected with the
volu=e and specific character of the material often appear. Special algoriths for
problem solution are necessary for overcornLn these difficulties. The authors present
operational algorithm. for obtaining mathoatic models on a digital computer which
facilitate and accelerate 1wocossin, of expearimental data. The proposed algorithn•
ensure adequate models with sufficient accuracy. Cases of the applicability of these
algorithms to concrete problems in processing experimental results were considered in
finding heuristic programs of behavior.
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AUto'L: Fodkovyrov, A. 1.

-LG : none

TIT1. ; ..t.. nodol for & •rzal root reflex mechanisn-

SOUICE: Vsosoyuznaya konferentsiyq po ney-ro?'.ibernetlka, 3d, ?0ostov-on-Don, 1957.
Prdalemy noyrokibernetiki (.•-oblens of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1907. 117

TOPIC TAGS: mathematic model, reflex activity, information processing, biopotential,
electrophysiology

ABSTACT: Presyraptic inhibition plays an important role among the regulating
mechanisms for control and processing of information at the input of reflex
apparatuses of the central nervous system. A mathematio model was made based on data
from electrophysiological investigations about the time lapse of presynaptic
inhibition. Deoolarization of prosynaptic endings was described by a linear
ncnunilforrn second order differential equation with constant coefficients. Change in
the excitability of a presynaptic ending during its depolarization was described by
a nonlinear nonuniform first order differential equation with variable coefficients.
The expressions obtained asow changes in the excitability of a presynaptic ending and

distributions in tiew of rmients of occurrence of a dorsal root reflex in relation to

the degree of depolarization and to the parameters of the ending. The possible
functional significance of the dorsal root reflex in considered.
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i :".e o svch.-oanzitin c! Ir.itlal afferent flowi in the visual systctx

S~hC• •. SI .:,uehn-7 sx:-et r:, ko -.-,le'.,srsy .: •. :" "I'bcrnetika". VeT-rosy

13.-C Z'A: biolc,:. nm.-:'del, visuxl sp. -a_ hy.iology, cerebral cortex

~A:T: An atte-.•t is n-de to utllizs a continuo'as envirora;ent for modelling one of
the most i.-rortant opperations of signal discri•.ination in the visual system:
tenporary .aain: -43 it is transnitted fron the la.est to the highest layer of the

visual analyzer. Such peakin.r- ws observed in cats in ivestigating total electric

responses at all levels of the visual syste to light flashes of different :ntensitics.
These total evoked potentials reflect the inte3ral behavior of large sets of elenents

of a gven layer invcived in a reaction, and for that reason can serve to a certain

de;ree as a noasure of the nu.ber of disc!harges and t•.e degree of their synchroniza-

tion. Wit" a reiuced light si-nal intensity, the total response of the second layer

f the visual syste¶ (bipolars of the retina) disappeared earlier than the response

of the elements of the third layer (ojtr.t elonents of the retina). The response of

the fourth layer (neurons of the external Ecniculate body-relay on the route of the
siral from the retina to the cortex) v-s preserved with lower light intensities; and,
the total evoked potential of '-he hi!hest analyzer level, the visual cortex, had the
lowest threshold and disappeared last.' hese data indicate an increase in the nunber
of respondin- elenents at higher levels of the syst,-n and increased synchronization
of their %irin&. The foll'o-Ain aspects of a nodel of synchronization of initial
afferent flow in the visuIl systen are discussed: zone properties of a nultilayer
systen of excitable elonents, receptive and pro-ective fields and distribution of
elenents ac-or*inS to st-nsitivity to in.rut si-n.?Is, distribution of ele-ents of
different layers according to latency of response, and the for.n.tion of an intesral
analog reaction of ele-.ents of different layerz. -rig. art, has: 2 figures.
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AUTHOR: Shklover, D. A.

ORG: none

TITLE: A mathematical model of color recognition

SOURCE: AY SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) .!oscow, Izd-vo "Nauka", 1967, 398-404

TOPIC TAGS: cybernetics, bionics, mathematic model, color, colorimeter, recognition
process, radiation intensity, radiation receiver, adaptation

ABSTRACT: A mathematical model of color recognition is created to explain the mecha-
nism of color vision. The light-distinguishing possibilities of a simple model
consisting of three radiation receivers with strictly additive sand linear character-
istics and independent outputs are examined. The proposed model is based on the
assumptions that the reactions of the radiation receivers are related nonlinearly to
the intensity of the stimulating radiation and the spectral sensitivities; the
chromaticity signals are formed by pairwise subtraction of the reactions of the three
receivers; the signals characterizing color tone are formed by nonlinear transforma-
tior, of the chromaticity signals and their further pairwise subtraction; the sensations
of luminosity, saturation, and color tone are obtained by aveaging; , .ur contrast
between colors is determined by adding the light contras' and the col,- contrast.
Good correlation between the experimental and calculated data is obtained when using
a logarithmic dependence of the reactions of the receivers upon intensity and the
exponent. Orig. art. has: 8 formulas and 6 figures.

AUMQ.-" Stavitskiy. A. IL

MG: none

TITUS: A discrete analog model of a sensory system for'investigating information
characteristics of the brain

SOURC3.: Vsesoyuznaya konforontsiya po noyrokibornetike. 3d, Rostov-cn-Don, 1967.
Probliy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konforentsil. Roatov-on-Don, Izd-vc Rostovskogo univ., 196?, 142

TOPIC TAGS: biologic model, computer simulation, brain, human sense, analog computer

system

ABSTRACT: rhe present investigation was based on determining thn nature of
interactions between conditionally selected regions of the brain. The connection in
the present model between regions was realized with multiextremal nonlinear circuits,

whbich are analogs whoso topolqgical structure (with a specific degree of

approximation) was based on results of a preliminary biological oxperinont. The

distinctive and most important feature of the model is its capability of carrying out

systematic multichannel "interrogation" of a large number of nonlinear elements which

have a sensory input including both discrete and continuous signals. The moiel can
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iompare the results of "interrogation" in different phase correlations and can
perform comnlex controlled nonlincar transformations of the signals uithz a wide
range of frequencies fran fractions of a cycle to hund:eds of kilocycles. Broad
"opoortunit*os are suggested for synthesis of the most diverso analog circuits for
model verification of different hypothoses during investigation of the brain's
information structure. A general purpose functional polytron converter, which has a j

large nunber of inputs controlled by elements similar to neurons, is used as the
basic element of the model.

•II,

I AU•M,: Temnikov, F. Ye.

QuO; none

TITlE: Higher technological systoms

SO••SC: Vsesoyuznaya konferontsiya po neyrokibernotike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of nourocyternetics); referaty dokladov
konferentsii. Rostov-on-Don, lzd-vo Rostovskogo univ., 1967, 146

TOPIC TAGS: bionics, automatic control theory, automaton

ABSZhACT: A concept of higher technological systems was introduced by analogy with
higher biological organisms, thus expanding the range of systems concepts which have
recently appeared. The author proposed cLassifications and definitions of systens,
and examined the organization and inforrativencss of hisacr systems, defined as
systems containing sections with higher functions and no;: information. Two types of
organizations of higher systems with layered structures characterizing the different
functional sections and differont levels of behavior are proposed. A model of the
"for;mation of new information by special sections with multiple feedback between them
and the external world was presented. Higher technological systems solve more complex
problems than modern automatons with simple, programmod, and reflex bohavior. Such
problems include: form and situation recognition; search for objects. phenomena and
solutions functioning under unknown conditions; and, creative activity.
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TIT•?: Some functional features of the mechanism for huian binocular vision

SB SOtCE: Vscsoyuznaya konfcrentsiya po noyro!cibrnetike, 3d, Rostov-on-Dn, 1967.
Problemy nayrokibernetidki (Problemts of nourocybornatics); reforaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovsko-o univ.. 1967, 153

TOPIC TAGS: vibual perception, mathen-atic model

ABST?,kCT: Perception of the external world by tvgo eyes simultanocusly prosupposes the
presence of a coordinating mechanism which provides analysis and fusion of monocular
flows of sensory information. Some of its functional features ensure synthesis of the
sensation of apparent motion in the central sections of the visual analyzer. The
illusion of apparont motion appoars during binocular stimulation of human eyes with
two light flows close to modulation frequency. The presence of variable time dolay
between the two light stimuli is the basic condition necessary for appoarance of the
given effect. Under such conditions of stimulation the phenomenon of apparent motion
becomes an Indicator of perception processes occurring in the human visual centors.
Synchronous microinterval analysis of the correlation of optic stimulation and states

of the visible picture makes it possible to obtain a correlation of the input-output
type, with subsequent interpretation on a mathematic model. A proposed model of
nerve integration in the human visual system aontains two interdependent neuron
channels with units for logarithmization and Integration and a unit which performs
multiplication (first order correlation).
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AUZa: Uvarov, V. G.

GRG: none

TITLE: Nathematic simulation of the spatial properties of a receptive field

SOL317CS: Vsosoyuznaya koniore.nt:iya pD noyrokibornotiko, 3d, Rostov-on-ion, 1967.
Problemy noyrokibernetiki (htroblcns ofr nourocybarnctics); reforaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Kostovskogo univ., 1967, 152

TOPIC TAGS: visual perception, mathcmatic modol, neuron

ABSSIACT: Any image falling on the retina forms a certain distribution of
illumination on the photoreceptors. This can be given by the vector

S=(1,12, ... ,h) l i= t.

where t is tine and N is the number of photorecoptors in the rotina. An impulsation
frequency distribution appears in the cross section of the optic nerve uhich can be
given by the vector

p=IJ U: ... , fit .

where 11 is the nurber of fibers in the optic nerve. The problem consisted of finding
the relationship between these vectors. The retinal neurons were divided into two
groups: 1) a layer of photoreceotors and horizontal cells; and, 2) structural-
functional units connected with this layar. Zia signa.l at the output of each
structural-functional unit corresponded to one component of a vector. The author
examined a model consisting of one structural-functional unit and a layer of
photoreceptors and horizontal cells to investigate the spatial characteristics of the
process of signal origin at the output of one structural-functional unit in specific
input situations. The results corresponded with )mown physiological facts. A
structural-functional unit with a concentrically receptive field was also examined.

- 91 -



88.
AUTMCQ: Vasilevskly, N. N,

CRG: on

TITIZ: Functional rodel of a skin analyzer

SOIRCEt AN SSSM. Nauchnyy sovet po kompleksnoy probleme "Xibernetilta". Voprozy
bioniki (Problems of bionics) H4oscow, Isd-vo ";auka", 1967, 95-100

TOPIC TAGS: rabbit, biologic model, skin physiology, neuron, cerebral cortex,
sensory motor area

ABSTACT. The neuron oreanization of the cortex somatosensory area of a skin analyzcr
vas investigated in rxperiments on rabbits. Peak activity of soperate nv...rokls in the
first somgtosonsory area was recorded extracoliularly with microt±eerrodc, Inserted
into the anmalls skull. Potentials from the microclectrode tip ,mre fed into a
cathode repeater, and then into an amplifier. Since neuron activity wms recorded for
11-2 bra the animals ware anesthetized and switched to artificial roespirati•o. the
state of the anim•ilx was controlled by eloctrooortieogram. EXG and body tompcrz.tnro.
Neuron activity was recorded on movie film and was continuously analyzed with special
electric equipment. An analysis of the receptive fields of soparate cortex neurons
in various sections of the first somatosensory cortex area shows that basically thore

are two typos of neurons: type I and type II. Type I neurons are local, small in

size and represent one modality (tactilo, pressure and others); and, induced neuron

reactioms folow a short latent period (8--30 msec). Typo •I nourors are of an
extensive nature, sometimes covering the entire skin surface. and often represent
several modalities (tactile. Pain. sound, light); and, induced neuron reactions
follow a long latent period (30--80 msec). Skin receptors in the cortex sonatozensory

sone represonting the head, neck and anterior extremities are often type I neurons;

and, skin receptors in the tone representing the brdy and posterior oxtre.•itios arc

generally type II neurons* Type I neurons primarily perform discrininatory functions

and preserve the spatial structure of eaoitation In the neuron network. Type II

neuroms perform an integrative function; their reaction is plastic and readjusts
according to signal content in the acting stimui. Type II neurons participate in
the transmitting functions of type I neurons. but probably their main function

consists of switching the flow of afferent impulses to the effector elements.*
Extmnsive afferent connections provide the functional basis of plasticity for these

neurns. Both neuron system are connected with one another by direct connections

and feedback@ (see YU-. 5). ri art- has$ 5 figure$.
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AU*ICR: Vepritskiy. A. S.; Zhak, S. V.

ORG: none

TITLL-: Regulated structural model of the mammwaary gland reflex arc

SOURCE: Vsesoyuznaya konferentsiya po noyrokibernetike, 3d, Rostov-on-Don, 1967.
?rob2.ny neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Postov-on-Don* Izd-vo aostovskogo univ., 1967, 21-22

TOMIC TAGS: biologic model, gland, reflex activity, muscle physiology, automatic
control parameter

ABST:ACr: Dhe physiological act of milk secretion from a mammaryegland is considered
a reflex reaction of the organism. to a specific comp~lex of external stimuli. TIhe
source of milk and its receiver form a biological system, w~hose biologically optimal
state is self-regulation. A biophysical model of this biological syaten consists of:
1) thO object; and, 2) the regulator with the controlling action (the st-o ulation
function) and the regulated quantity (the amount of milk in a unit of time). the
sysa ter of probability and its parameters change depending on external stimuli, the
refractory period, etc. The controlled object consists of the motor apparatus (muscle
tissues, changing milk capacities) and the reflex arc (the nouron network and the
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S hu emoral link). the eysical relationships of the macwary gland are based pritorihySon Zaks' systerm (1962). Equations are formed for a structur-al nodel af the system,
Sdesribing the basic links of the object and their relationships. Thnis syste;.i of

equations allows ain•ulating the problem on a digital compucter: assigning va2.ues for
Sthe psr~a.ters of biouhysical relations,* estimating the regulated quantity, and
S changing the controlling parameters to Approxinate the optirmm. The ultimate our~o::e "

of the model is to esta'blish optim.al relations of the controlling parL'ieters to the

output characteristics of the system vich determines the structure of the regulator.
The randO*'mess of model parameters can be realized by statistical siftulati.n of the
problem. 4amples of computations of parameters of the regulator on a ,insk-12
computer are presented.

90.

AUTHOR: Volkov, N. G.; Lyspidevskiy, V. K.

ORG: Moscow Engineering and Physical Institute (Moskovskiy inzbenerno-
fizicheskiy institut)

TITLE: Model with two photocells simulating human color vision and its
:anomalies

,SOURCE: AN 3SSR. Doklady, v. 168, no. 3, 1966, 687-690

TOPIC TAGS: vision, biocybernetics, photoelectric cell, electronic
circuit

ABSTRACT: A model for simulating normal color vision defects including
ideuteranopis, protanopia, and tritanopis is described. The model (see
Fig. 1) contains two photocells (K and P) each with positive and negative
pbconductivity, and signals from the photocells are transmitted over
channels I and I1 to input units 1, 2, end 3. Units 1 and 3 record
steady-state current values end unit 2 records transient current values.
The spectral characteristics of the fast and slow components produced by
a square wave of light are different and independent, end thus the
spectral characteristics of units 1, 2.and 3 ore also independent. With
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Figure 1

simultaneous operation of photocells K and P, the model simulates normal
three-dimensional color vision. Photocells K and P correspond to the
rods and cones of the retina and units 1, 2,and 3 correspond to the
color receptors of the human eye. If only signals from the rods
are transmitted over channel I and only signals from the cones are
transmitted over channel II and the ratio between the number of rods and

cones is 1:1, then the spectral characteristics of units 1, 2.and 3 will
correspond to normal color vision. With the number of rods and cones
affecting a single nerve fiber dependent on the position of the receptor
field in relation to the center of the retina, deuteranopia appears with
an increased visual angle and tritanopia appears with a decreased visual
angle. Simulation of various color vision defects by rearranging the
circuits and using the photocells and units in different combinations is
described in detail. The authors thank I. V. Obreimov for discussing
the work. Orig. art. has: 2 figures. [06]
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AUTUQOI Voronoy, Xiu. A.

CRG: none

TITI: Biologic modelling and calibration of entities

SOURCE: Vsesoyugnaya konferentsiya pa noyrokibernetike, 3d, Roetov-on-Don, 1967.
Problemy neyrokibernetiki (Problem of neurocybornetics); referaty dokladov
konferentsii. Rostov-on-Don, Isd-vo Rostovskogo univ., 1967, 27

TOPIC TAGS: biologic model, automatic control parameter, homeostasis

ABSTRACT: The problem of self-regulation of processes is related to questions of
reliability and substitution. The functional similarity of the substituted and
substituting element (cells. components, nerve centers * gau'gli~a, ate.) 3n the basic
principle of substitution. Two phenomena (processes) are functionally j.Alar if the
distinguishing features of one phenomenon coincide with the same features of the
investigated phenemenon. Thus a nerve center and a parabiotic section of the nerve
are functionally s&Ail& and can be used within specific llmits as models of each
other. When discrete entities entering into the phenomenon or process are similar to
each other in all respect&, such entities are calibrated. In other words, an entity
is calibrated wdn It eawwes as an example of other entities in the process and can
be substituted for any ef them. Calibrated entities can be regarded as natural
suisIatin of all kinds of simiUaity, even biological similarity. Atoms of a
specifie element, molecules of a "psoiflo substance, electrons from one and the same
shells, erythrocytes, neural impalses, animal spermatozoids or ovicells, etc. can
serve as examples of callbrated entities. Some lemmas and theorems for calibrated
entities are% 1) any one calibrated entity can be substituted by another calibrated
entity; 2) there are no standard entities among calibrated entities; and, 3) a certain
devriatien frm similarity and a certain difference of calibrated entities is
determined by the place of those entities among their "duplicates", vhich can number
not ony one or two, but hundreds and even many thousands. Calibrated entities are
nen of the adaptations directed tUiard maintaining hameostasis.
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$AUHODýi: Yar~ovitskiy, It. V.

0RO: none

TITLE: On certain properties of a system transmitting images

SOURCE: AN 5553. Nauchnyy sovet po komplekanoy probleme "Kiberretika". Voprosy
bioniki (Problems of bionics) 1.0500w, lad-vo "Nauka", 1967, 59-64

TOPIC TAGS: optic image, image contrast, image degradation, image projection, optic
resolution, visual signal, detection prob.bility

ABSTTAC': The properties of a system transmitting an image were studied by using
mathematical probability and by c~rnlyin.- V. 1I. tflushkov's hypothesis of thea extrapola-
"tion capacity to a specific h istem (1962. k radeniye v "Kibernetiku. Kiev, Iod-vo
AN UkrSS"). This hypothesis placas limitations on both the input signal and trans-
mitting system. The probability of altering a signal by an amount larger than a given
value must be limited to a certain small positive number. The circuit investigated
hert consisted of two sequences of elements, ai and b., where each ai has an input x
and each b. has an output z.. The set X - ix is the structural input, and,

.1 3
similarly, Z is the structural output. Each a1 can feed each bit and all the ai's

are individually connected to all the b 'a by separate channels yij. Input signals of

different structure are fed to the system, and the output signal is studied by analyz-
ing the probability functioning of the system. In this way the internal resolution of
the system and its associated parameter are established, and, in (urn, deter.ine the
probability that the system will detect (on a dark.background) a light spot of a
certain radius. A similar external resolution determines the probability that the
system will detect (on a light background) any dark spot of a given radius. A combi-
nation of these two resolutions gives the probability of transmitting a certain pattern
which can be used to construct models of the biologic processes. Orig. art. hass
2 figures and 18 formulas.
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AUTHOR: Yefimov, V. N.; Pysk, W. N.

QLGs Biophysics Loboratory %GU (Laboratoriya biofiziki hiU)

TfTlU: Investigating biologic systems using theory of invariance methods

SOCX.Ct.S )Yehvusovskaya nauchn~ya konferentsiya po noyrokibernetike, Zd, Rostov-onr-Dor.
1965. Problmny noyrokibernetikd (Problems of neurocybernetics); materialy
konferentsai, v. 2. Postov-on-Don, Izd-vo .ostovskozo univ., 1966, 35•42

TOPIC TAGS: bionics, nathematic model, parameter

ASSThACT: An important problem in modeling different properties of complex biolo.ic
systems is creating and analyzing systems with the property of invariance in relation
to certain para.neters of actions from the external environrent. Such a system can be
represented as:

Fig. Ia. Diagram of a system
with the property of invariance

0.
where F ix the input action and is not extraneous in the sense that it induces some
changes in the system; and, P. is the output reaction. A system is considered to have
the proterty of invariance if it responds with the same reaction RL to a group of
different input actions FL. A system of this type unites all incoming actions into
classes according to essential characteristics which do not change with transition
from one object to another within a given class. The .roblam in the present study
is to find invariants with linear transformations connectin, different actions within
oem class. For this purpose a method known as "monent invariants," based on the idea
of the Aerican researcher K.ing Wu'ei Hu, is used and is shown as:

Fig. lb. Diagram of -'

a model using '"oment
invariants"

In this diagram SI and S are the input units; I is a calcrulting unit of gcneralized
characteristics 9.) of input, actions; II is a calculating unit of invarilants (I.);
X is a memory unit r which values of.•P, xi and names of objects corres;ondIng7-
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to then are stored; A is an analysis unit evaluating the invariants and co:-arin;
then vith data stored in the monory; and (output) corresponds to the nuxbcr or class
actions. The input unit represents a field of sensiLive elements with an arbitrarily
attached system of coordinates (xy). Input action on the elements of a given receptor
field can be described, without taking time into consideration, by a piecewise-

continuous and fimite at any point fuwnctioýn which ii called a "dencity fuaction" POlyW.
.iven on the syste.;. of coor-inat,:s u>.y). Zhe value of at any !;oina of the field can
assuage differ'nt values within the li•its zero to infinity. For solution of the
proble-., it ia desirable thatp have only t-.o values: p Da , . To achieve
this, a secondi layer of the receptor field S 2 is introduM'f whichý has the sazme num.ber
of elerents as the first layer SV. Zlements of .32 receive actions fron the field cell
outputs of S1. The state of the cells of field 6 is described by the function p(xy)
where p can assume only the two mentioned values: p = 0 and .= '; 'he action
of the density function p(xy) is fed into the input o•nunit 1 which calculates the
moments from this function according to a fornula. rornulas are presented ,hic make
it possible to express any of the moments from the transform.ed input function p (xy)
by using roments from the initial function and transfornation coofficientp. ;,ith
formulas found for unit 1i, invariants 1,, 1 and I are calculated; and, on the basis
of these invariants, identification of different aýLons is made. Since these
invariants can be preserved only with linear transfornations, the presence of sone
deviations from linearity or the presence of noise can lead to sisnificant changes of
invariant values and consequently to erroneous react4ons. Crig. art. has: 7 formulas.

94,
AUTHOR: none

MG-: none

TITLE: A mathematic model of the oeulomotor apparatus

SOURCE: VDUNh SSR. Informatsionnyy byulleten', no. 2, 1968, 39-40

TOPIC TAGS: mathematic model, visual physiology, reflex activity, neuron, muscle
stimulation. nerve fiber

ABSTRACT: D. P. Matyushkin in his research on animals uncovered the duality of the
oculomotor apparatus in the form of two specialized motor systems. One is the tonic
system responsible for slow eye movements, and the other is the phase system
responsible for rapid eye movements. Each system has its own typical muscular and
nerve fibers differing in structure and "hysiological properties. These systems are
also found in man. Most eye movements are the result of complex interaction of the
tonic and phase systems. Movement of the eyes is performed by a motor complex
consisting of external eye muscles (six in each eye) and three pairs of innervating
craniocerebral nerves with nuclei in the brain stem. The motor complex is controlled
by a complex representing a multilevel system whose units are activated by visual.
auditory, vestibular, and other atimult. Interaction of all levels of the hierarchical
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control system provides a variety of eye movements. Coordination of position and
movmeent of eyes is accomplished by three reflexes: stretching, nystagmic. and
convergent. With one eye moving sideways and the activity of the contracting muscle
wakened, the stretching reflex excites its antagonist. With simultaneous movement
of the eyes to the sides, the nystagmic reflex excites the muscle antagoniss vhIch
syachronous 1y return the eyes to their initial position. The convergent reflex
brings both eyes together if they are far apart or &eparates them if the visual axoe
are too elose. Each of the reflexes is realisad by a neuron network. On the basis
of these principles a model of the oculomotor apraratus is proposed. Free movements
of the eye or tracking of a moving object are ensured by the -ontrol signals of the
highest levels of the oculomotor apparatus, which change the state of the neuron
networks by exciting or lnhibiting them. In the absence of any control signals, the
struetures of the first level of the control complex stabilize the eyes in a neutral
position. Mhe examined principles of oculomotor apparatus control make it possible
to explain various eye movements including adaptation to darkness, compensatory
ucvemeýts,and vestibular nystagmus. A mathematical model of the oculomotor apparatus
is an display at the hyMiis &avillinn of the Eibition of Achievements of the
Natimsal looeay of the USSR. Orig. art. hass 1 figure. [WA-10-68-8] [06]
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SECTION. B. NEURONS IN BIONICS AND BIOCXMRNETICS

Sub-Section 1. The Study of Neurons, Neuron Organization, andi +and Neuro We -ka+s

95.

AUTHOl: Antemonov, Tu. G0

020: none

TILMS: Optinality criteri' for organization of bioystems

SOUmCS: Vsesoyuwnaya konforentsiya ponfyrokibernetike. 3d, 'Rostoy-on-Don, 1967.
aroblemy neyrokibornotiki (Problims of neurocybernotics); referaty doklador

konferentsii. Rostov-on-Don, lzd-vo Ptostovskogo univ., 1967, 7

TOPIC TAGS: nervous system, nerve coil, learning process

A3S72ACT: The nervous system of living organisms was forned in the process of
evolution. Optivality criteria of phylogeny are reflected in the special fecturos of
the structural organization of analyzer systems. The functional special features of
parts of the nervous system are acquired in the process of ontoZeny, as the result of
learnins. An attempt is made in the report, based on experimental and thooretical
data, to discover criteria for chanting. the organization level of different parts of
the nervous system. Lvaluations of structural and functional organization are
presented, and possible criteria for optimal work of different neural formations are
considered. Theoretical and experimental results are presented confirming the
optinality of work of the nerve cell. Criteria for evaluation of the organization
level are employed for comparative evaldation of visual and auditory analysers.
lhkerimontal results are examined for teaching man the solutions to problas of varied
complexity, and one possible interpretation of optimalit•. of the learning preoss is
given.
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AMflI, BeretAwski:y A.-, Karpenko, L. D*; Charayan, 0. G.

CRG; none

M IX:~ Some rogularities of bundle impulse activity

S0L'2C- Vsesoyu~zraya konferentalya pa neyro~ldbernatike 3d. Rostov-on-IDon, 196?.
Froblemy noyrokibernetllci (Problems of neurocybernsticas; referaty dokladov
konferentaii. Rostoy-on-Don, Zad-qo Bostovskogo univ., 1967, 12

TOPIC TAGS: nerve cell, neuron

A3SUaAT: %wh neurop*iysiological data of recent years attest to the presence. of two
basic types of background Imptalsation of nerve cells, unit and bundle, reflecting the
functional features of the negre calls. Apparentl.y each of thiese typos in tuirn
combnines several particular types of background impizisation, -,hose differences are

*determined by structural features ard by the location of cefllul.ar elem~ents iLn the
neuron networks. Statistical characteristics of Impulse activity of the "respiratory"
neurons of the medula. ablongats of the frog, a oomparatively simply organized form of
bundle impulhe activity, k•r. stud-i•d. Change of interi.p ,lse intervals in the bundle
according to a parabolic dependence was observed. A definite connection botween the
duration of the bundle, the Interiatpuls Interval in the bundle, and the duration of
the interbundle interval wasn also found. E•auis is placed on the interconnecti-n
of work between the two generators, ensuring a distribution of intervals beteeen
bu-dles and between Snteriapulse intervals inside the bundle. A nurber of hypotheses
are o*xo essed on the nature of formation of various phases of neuron reactions, and on
the role of tracking mechndl s In neuron activity* The rnignificance of antagonistic
"M•du at telationahips In the. system oef pe*s wamizied In ensuring rhythmicity of
Sapuleatimi iU disaussed.
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AUrtOR: Bulygin, I. A. (Academician AN BSMR); Sokolovskiy, 0. S.

ORGO Institute of Whysiology AN BWS!k (Jnstitut fiuiclogii AN BSSa)

TITLE: Features of electric reactions of motor neurons of a sympathetic ganglon to
contrifugal and contripetal influences

SOURCE: P11 BSS3. Doklady, v. 11, no. 12, 1967, 1122-1125

TOPIC TAGS: cat, neuron, sympathetic nervous system, adrenal gland, biopotential

ABSTAACT: Literature data indicate that centrifugal influences are related primarily
to the stimulation of cholnergic sympathetic preganglionic neurbns and to a lessor
degree of the adrenergic preganglionic neurons, and that centripetal influences are
transmitted primarily or exclusively by the adrenergic sympathetic afferent fibers.
The authors showod in earlier experiments on the postmesenterio sympathetic ganglion
(r(F) of dogs and cats that the threshold of centrifugal influences en the smnooth
muscles of the urinary bladder is considerably lower than the threshold of centripetal
influoncets on this organ; and, also that the motor reaction as well as the ganglionic
neuron shifts of noradronalin and adronalin in the first cse are more clearly
expressed than in the second case. To test these conclusions, electric reactions of
the motor neurons of the PSG were recorded directly using loads from the central end
of one of the hypogastrie nerves; the reactions were Induced by electric stimulation
of the peripheral end of one of the preganglionic neuron stems (centrifugal
influences) or the central end of another hypogastric nerve (centripetal influences).
The exrnriments were staged on cats under ether or urethane and stimulation was
produced by single square pulses of I msec duration and an amplitude of 0.1 to 5 v,
Findings show that the thresholds of the electric reactions of the hypogastric nerve
with stimulation of the preganglionic neuron stem is much lower than with stimulation
of the other hypogastric norve; the figures for the first are 0.1 to 0.25 v and for
the second are I to 4 v. In both cases the thresholds appear in 25.30 msee (see
Fig. 1). In additional experiments the' effects oe ganglionic blocking agents such
as pontamine on electric reactions, and also of adronolytics, were studied. The
study shows that the electric reactions induced by stimulation of the preGanglionic
neuron. (centrifugal influences) are characterized by a much lower threshold and
stronger reActions to supramaxiial stimulation than stimulation of the visceral
afferent sympathatic fibers (ccntrilpxtal influences). With stimulation of the
proganglionic neuron steins, both the cholinorgic and adcenorgic fibers are excited;
but, with stimulation of the visceral afforont sympathetic fibers, mostly the
adrenergic fibers are excited, and they secrete a lessor quantity of noradrenalin
into the ganglionic neuron synapses than in the first case. Orig. art. has: 2
figures.
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AUZMi0: Churiacherilo, A. A.; Yefir~.ov, V. ~

GtG: none

T =L-: Funmctional organization or cortain nouron ensemiblo3

* SOtflC3: Vsosoyuznaya konferentsiya p0 nayrokibernotiko. 3d. Rostov-on-Don, 1967.
* Problezzy risyrokibornotiki (Problevs of nourocybornotics); roforaty dokladov

konferentsli. ?.ostov-on-Don, Izd-vo ?.ostovskogo univ. * 1967, 164

TOMI TAGS: rabbit, cat., neuron,'reflex activity

ABSLRACT: acperiznental dAta obtained by extracoflulatr recording of nerve cell
impulse activity under different effects loading to change in neuron function were
examined. In one series of tests on rabbits, sections of the medulla oblon~gata
corresponding to the bulbar respiratory center wore investigrated by apbplication of

direct electric stizmuAtion with direct and altornating curront. in'another series

an cats, changes in the functioning of cortical neurons in the process of developing
aSelf-stiMUlation reflex of the subcortical formations were studied.
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AUTIIt: Fan, * Tyu lRioyan

Mi-;: none

TITLE: A probability mechanism for convergonce of different afferent impulses on
Purkinjo's cells

SOU.CS: Vsesoyuznaya konfercntsiya po r.cyrokibernotiko, 3d. Ro-tov-on-Don, 1967.
Problomy noyroeibernetiki (Problc:;s of no,,-ocy'oornotics); referaty dokladov
konferentsli. ?.ostov-on-Dzn, Izd-vo 1.c:tovskozo univ., 19567, 153-1454

TOPIC TAGS: nerve, cell, probability, cell physiology

ABS-TACT: Explanation of the convergence nechanisn of different afferent impulses oc
the same cell can play an important role in study of the probability nature of the
neuron organizstion of different sections of the brain (Kogan, 1952-1966). Zie
convergence phenomonon was studied according to indices of impulse activity of two
or more simultaneously recorded Purkinje's cells during successive action of st-Iuli
with different modalities. It was established that each cell can react with a certain
probability to stimulatior; arriving by various routes. The characteristics of the
reaction vary greatly depending on sequence of stimulation, intervals between
stimulation, and strength of the stimulating curront. Complex forms of interneuron
connections were discovered during sinultsoeous iinvestigation of the phonom-non of
convergence of afferent impulses in several cerabuflar neurons. Stable reactions of
cerebellAr neurons to stimulation with one modality beca-o variable under conditions
of convergence of stimuli of othor nozalinios. it is supposed that the convergence
mechanism of different afferent impulscs on -irkinjo's cells has a probability
nature. Under the influence of convergence the randomness and variability of the
reaction of these cells become more expressed, reflecting to a specific degree the
complex random properties of the external envirom.-,ent.
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A- rP'~~-- .. ozosyanL. .

_'Z _A -. ..*, ctivit of tha r..id mc

-. - .. - - ok:ý~b~rnotikm. ýd, ostov-on-Don, 1957.
Proie-v roo:-no c b-- of -n;-rocý'ororatics); ro'craty dokl-adcv

konfcrentnii. n.os--ov-on-Don, Izd-vo :'oz-tovskogor univ., 1967, 154

T?OC 7TA&ý: cat, nouron, call pbysiolo~gy, brain, cerobral cortox, biopotential

ABST2ýAZ7: ?eaV.r_: of t.obacký;roimd and induced activity of neurons of tho red
nuclous wýýra st u':2icd in oxz~ i:-:nts on cat's with gln-ss intracollular ricroolectrodes.
1hoso nourons wzro ident4 - ficd by antidromic stimulation of the rubrospina). tract.
The distribution of electric fields Uin a cross scctLion of tho midbrain was

invct~.t~dt-thantidrc'.ic activ- tion of neurons of tho red nucleus. It vas
daonostz-ated t.tthe sorrce of negativcncss is the Z-one of rmximal activation. This
source is 2 mn in diarmter and is located 7.5-10.0 =m from the surface of the anterior
ttuborcias of the la=Lns q-tadrigamina. Z Tis zone of activity coincidos exactly vith
the rorfholc~icaI pslitin of the gigantocellular part of the rod nuclous. It was

e~tlshr~that rtimnulation of the contrailalteral intermadiato nuclous of the

corebollum leads to =onosynaptic excitation of neurons of the red nucleus.
Stinu7lation of tho sensor-Imotor region of the ipsilatoral hemisphoro of the cerebral
cortex also exerts a riorosynaptic effect on theso neurons. Differences were
discmeveod In the monosynapt ic connections of cellular elements of the red nucleus.
A r~bý cf o .ýrtt.cnts U..amonzstrat-od the possibility of eantidromic activation of
rne-nons of~ the rod nucleuz upon stimulation of the contralateral inter~mediate nucleus
Of t~he cG~ebeUl-Li.
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~ ~ ~. ~.NOT REPRODUCIBLE

T IJ: Neurzon :'iatz cf h cew t',x du'n: sleop in~hibition

~2Z ~ooy~:r~ya ~po :ti:,3d, Postov-on-Don, 1967.
P.-c'31e.y r.nyo'-:berXno' 4 . of 1.:.o. .oif) efraty dok1.idov

*otvo--;n un.,. 1967, 4 - 4

cc~tion unro:,tra-4ned ki~ocC1
!niumcd sloop by lo-.i froqu~ncy stinulaticns -.ý V-T e by
hnxcnal. Reorrnizatio-n of' t.;~ r ccc.--! dur;ý
:-r.scharZe: docrc~cso or ±ncresa: and cont.-nz- a~icnr ro roplaccd br groupocz
ones. During lightt sloop, in;uýo activity of a mixod (continuous-group) nature is
rocordcod. 1tien slow, vavas a-ppaar in the LZ,- a cC=-~or- groupin- of iischlarigs is
rocordoi. Groator sloop inhibittion loads to a ncor stron.,ly exprossod relationship
Of iplodischarges to 'slow vavos. 'Zo sequence of imipulse discharges of the
background activity of cortical neurons durin-~ sieclp is deteormined by the results of
-,-.babil-ity Influences of a groat r~uber of other neurons ard by the offect of general
integratinS mochanisns. The i,:,or*tarco of each of these effocts can be difforent
every time and depends on =~any factors, one of -which is depth of sloop.

A'UTO --o'-o A. Fh. S onc,. C. A.

S.:none

71L~: Aur-ctioral sicnifi~ca.no =.d hnssof origin of the dorsal reflox in
control processos at tho roflo-x arc i.npt.

SC.2CS: Vzosoyv-znaya konfc-entsl~rn to oo-:entik3, 3d, Postov-on-Don, 196?.
F-.0blemy rnc.-okibornat-tki (F~ of ~~z ./.z;rccr-rty dokladov

;.~3ThZ:: ~io rcs-ults of : . ;-. - .

i-tercalary ne-uro.-s: in r" ~ino tht' c04*.. -. ~rzso tho:;C
no-iron~s caused by mutual cxcitation ara of SýcU,-nifico-noo. A conclu-sion was
fsrnod on. th-o basis of ne-.? fa-cts about the rc'-o of zxo-acon. connt-c-tiors of1
rnciseZental intorcalary neurons (the fo-=rth' ly-,r acco:rdin- to ;Rokscd, 1954i) in
Cenerating antidroczic disc'-argos in group A cutaneous fibers. The signmificanco of the
dorsal reflex in the conr.xol processes at the input of the reflex arc was considorcd.
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AUHXC•; Galyas, Yu. A.; Florov, A. K.

OIG: none

TITIZ: System for statistical evaluation of c=plitudo changes in slow processes in
the central nervous system

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 196?.
Probleny neyrokibernotiki (Problems of neurocybornetics); referaty dokladov
konferentsti. Rostov-on-Dfn, Izd-vo Rostovskogo univ., 1967, 27-28

TOPIC TAGS: central nervous system, biopotential, automatic control system, memory
element, statistic process

ABSThACT: Slow potentials appearing under conditions of natural and artificial
stimulation are an important characteristic of integrated processes in the central
nervous system. The problem of constructing a system for automatic statistical
processing of slow bioeloctric processes in the central nervous system is exanlned
and possible methods for obtaining statistical estirmates are considerc2, A m.tod is
proposed for automatically obtaining statistical estimates with recording of
frequently repeated slow processes. An electronic automatic system 6-ich contains
units for memory conversion and for control and treatmont of the processes
"investigated is discussed.

lo4.

AUTHOR; Gonkin, A. A.; Vasilevskiy, N. N.

.FG: none

TITLE: Level of asymmetry of EEG phase durations in different layers of the cortex
and the impulse activity of nerve cells

SOURCE: Vsesoyuznaya konferontsiya po neyrokibornetike, 3d, Rostov-wn-Don, 196?.
Problemy neuryokibernetiki (Froblem of nourocybernetics); reforaty dokladov
konferentsii. Rostov-on-Don, izd-vo Rostovsko.go univ., 1967. 32

TOPIC TAGS: rabbit, E25, electrocorticogran, neuron, cerebral cortex, phase analysis

ABSTRACT; Regularities in the dynanics of impulse activity of nerve cells car•,ot be
understood without analyzing the time relationships between them and the slow a--
gradual electric activities of the brain. The authors studied the relationship of
peak activity and asynmetry of clectrocorticogran phase durations, rucor6dd dircc'tly
near the neuron and from the surface of the cortex. The invostiatinr, - cow;&cctýh
on twecnty-fivo neurons of the sensory motor cortex of thu rabbit, recorded
extracellularly during spontaneous discharges and at tioe of sensory stimulation.
Values of asynsetry in successive seconds have slow oscillations comparable to thorpe
observed in man. These oscillations in the cortex and on the surface are most often
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opoosite in phase for spontaneous recordings; but under stimulation the character of.
these oscillations and the level of as'r.-ctry clearly changed. The level of asy=metry
for both leads increased and the dispersion near the mean level changed. Phase
opposition could change to cophasing. Decrease in discharge frequencies during
stimulation was generally observed with considerable increase of dispersion near the
mean level of asymmetry or with stable phase opposition of the surface and
intracortical electrocorticogrars. A hypothesis is advanced on the origin of the
slow electric processes of the brain and their role in the organization of neuron
activity.

105.

,AUThR: Glushkov, N. N.; Zagoruyko, N. G.; L'vov, V. A.; Storozhuk, V. M.

mG: none

TITLE: Classification of neurons of the somatosensory cortex according to results of
electronic computer processing

SOJRCS: Vsesoyuznaya konferentsWvo po neyrokibernotike, 3d, Rostove-on-Don, 1967.
"Pz'oblemy neyrokibernetiki (Problemu of neurocybernetici); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 33

TOPIC TAGS: neuron, electronic data processina, cerebral cortex, magnetic recorder

ABSTRACT: Processing of 150 neurons was performed on a Dnepr electronic computer
under six different programs to verify a hypothesis on the probability-statistical
organization of intracortical relationships. The initial information was input from
a Yauza-10 magnetic recorder. The output was graphs on a EPP-09 automatic recorder
or on an electron ray tube with subsequent photographing. A conclusion was drawn
from the statistical characteristics obtained on the nature of relationships betneen
neurons in the primary somatosensory cortex.

1o6.

AUMOR: Kalandarishvili, T. V.; Gachechiladze, R. G.

ORG: none

TITIL: Some mechanisms for the formation of synapses

SOURCE: Vsesoyusnnya konferentsiya pc neyrokibernetike, 3d, Rostov-on-Don, 1967.
"Problemy neyrokibernetiki (Problens of neurocybernetics); referaty dokladov
koraferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 58

TOPIC TAGS: neuron, electron microscope

ABSTRACT: The authors investigated the formation of collaterals in different sections
of the central nervous systea under conditions close to normal. Attention was devoted
to the role of different mediums (culture m=diums, fixatives, dyes) in the formation
of figures and their movement. Formations of collaterals and fluid crystals of
different origins are compared and evaluated. The new formations are evaluated using
data obtained by optical, ultraviolet, polarization and electron microscopes.
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AUTCM.R Xarpoýrnko, L. D.; Chorayan, 0. 0.

QIG: none

TITILW Functional organiration of central respiratory neurons in arphibmins

SOURCS: Vsesoyuzxnya konfrcntsiya po neyrokibernotike, 3d, Rostov-on-Don, 1967.
Problmy neyrokibernetilci (Problerus of neurocyberne tics); reforaty dokladov
konforentsit. Rostov-on-Don, 1zd-vo PTostovskogo univ., 1967, 59-60

TOPIC TAGS: frog, neuron, biopotnetial, probability

ABSIRACT: The system of respiratory neurons is generally considerod to be a
historically forzed structure of neurons and interncuron connections -Which acconplishes
rhythaic change of inspiration and expiration. For underst.nding the self-rcgulation
of this respiratory function, it is useful to investigate the neuron organization of a
respiratory systen in lower vertebrates which has a weakly developed rrticular
fornation (Sopp, 1959). Tho present work is a microelectrode investigation of neurons
of the frog medulla oblongata. Systems of inspiratory and expiratory neurons were
distinguished, and cells were discovered in those systems with different inpul.satlons
(gradual growth in impulsation frequency, more or less uniform sequence of action
potentials, etc.). Intracoentral and peripheral regulation of the respiratory rhythm
in the impulse activity of these nerve cells are considered. Factors which determino
the probability nature of interneuron relationships of synergic (inspiratory or
expiratory) or antagonistic cells are also considered.

108.

AUI•Ch : Xarpuklina, A. M.

CRG: none

TITLE: Functional and structural neuron organization of a respiratory center

SOlaCE: Vsesoyuznaya konferentsiya po nayrokibernetike, 3d, Rostov-cn-Dtn, 1967.
'Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 60

TOPIC TAGS: cat. neuron, brain, information processing, biopotential, biologic
respiration

ABSWPACT: Electrophysiological investigation of the rezpiratory center of the cat
medulla oblongata with glass microelectrodes demonstrated that there are contirnuously
active inspiratory, expiratory, and boundary neurons in the lateral section of the
reticular fornation which change frequency according to phases of the respiratory
cycle. It was established that the respiratory center of the medulla oblonzata
contains respiratory neurons with all types of activity located among a general
diffuse mass of reticular cells as compact interconnected groupings. Each grouping
consists of respiratory neurons with all types of activity. Tne cellular groupings
of respiratory neurons are considered as a substrate for integrated information
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procczsir<; in a functional syL~tern of retxiration. Interneua-or interrelations vcrc
analyzed by the lo-ric-probabili-ty method (?oancr~arzJva, 1966; Karpuý'1Ina and Pononczr
196?/), whiich nakes it possilble to assess both the nature zr~d cuantitative weight'-" C.
theo connection.. Zie data indicate that the respiratory system is a typical
functional system, and the va-rious types of rezpiratory neurons, identified ccs
to their electrophysiologiefl. charac ter is tics and the nAtures off their itr:.
correspond to the logic of pr-ocesses for forn-ation of stages of a functional syste;.

109.

AUrnQ; iKiedolidac, h'4. A.; Dunbadzc, S. I.; Apridonidze, V. G.; Sokolova, V.. A.;

Gagus, It. G. ; Zhorzholiani, B. T7.

aPG: none

TITLE: Transformation machanism. of electric and magnetic fiolds inq the nervous
sy-stem

SOMOS Vsesoyuzna.:ya konforontsiya pa noyroki.-b-rnotikca, 3d, Rostev-on-Don, 196'?.
Problomy neyrokibornetiki (Problems of nouroeyz,.rnotics); rofforaty dokladov
konterontsii. Rostov-on-Don, ltd-va Rostovskogo univ., 1967, 158

TOPIC, TAGS: electrom-agnetic bioloZ;ic effect, audition, brain, neuron

ABSThACTz ýýcperinontal investigations confirmed litoratujro data concerning the
radiosound affect. i. e. the direct perception in the auditory region of aLnials
and man of local impDulse olcetronagratic fiolds in fr cqcwncics from 200-1033 ne w-
intensities lo-,.r than 10 ~w/cmr2-. TLhe authors analyz-cd oxpe.rirontal data on
conducting circuits in the system of7 the brain, the sozaiconductor przoparties of
synaptic contacts of neurons, and possible processes and oloctrokinetie transposit:-
in the synapses.



,Kogan, A. B.

CiiG: none

TITIZ: Orarnization of nerve cells in neuron ensembles

501U1C.E; Vsosoyuzna~ya konforontsiya po neyrokiloarnetike, 3d, Ro~tov-on-Don, 1967.
Problem-y neyrokibernatiki (Problems of nrurocybernetics); referaty doldadov
Iconferentsii. Rostov-on-flon, Izd-vo Rostovsko-o univ., 1967, 64-65

TOPIC TAGS: neuron, biopotentia)., probability

ABSTRACT. Accumulating morphological aid functional data on the organization of
central. nerve mechanisras from indivi.dual nerve cells make it increasingly apparent
that even the most simple norve center is formed not from a uniform mass of
homogeneous Cells but from comb>-.'ations of their heterogeneous groups. The history of
the development of the neuron ensem~bles concept is reviewed and an attempt is rsada to
describe a neu~ron ensemble as an internally integrated dynamic system. of hien
reliability made of interchangaable neurons connected by a continuous circulation of
impulses. E:'ectrophysiological indices of impulse activity recorded simultaneously
from several nerve cells and compared with morphologic and metabolic char'acteristics
disclose certain general features of ensemble organization. as well as specific
featuras of nerve cell ensembles forming nerve mechanisms of a different type of
structure. '-ypothese3 are expressed about certain structural differences and
functional reatures of ensembles of the diffuse, nodular, and tubular nervo-as systems,
and also &bout specific properties of the probability-statistic organization of
neuron en~semnbles of higher aections of the brain.
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AU-.7OR: Kogan, A. B. (Rostov University); Popov. I. V. (Rostov University)

0-G: none

TITLS: Transformation of a stationary Poisson flow of impulses in a nerve cell
__ synap•se

SOU•.CL: M-:ezhvuzovskaya nauchnaya konforontsiya po neyrokibernatike, 2d, Rostov-on-Don,
1965. Probleny neyrokibernotiki (Problems of neurocybernetics); materialy
konferentsii, v. 2, Rostov-on-Dor. Izd-vo Rostovskogo univ., 1966, 42-45

TOPIC TAGS: neuron, biopotentiall , ?oisson coefficient, probability distribution

ABSr.ACt: The action of a Poisson flow of impulses on one synapse for the case of
background activity is analyzed in the present study. According to the mediator
theory of transmission of excitation through a synapse, each impulse arriving along
the axon to the synapse is accompanied by secretion of a certain nur.ber of molecules
of a chemical substance, the mediator, into the synaptic fissure. Generally. the
arount is not constant. It is assumed that bundles of the mediator molecules
represent uniformly distributed independent positive random values x with a
distribution function HCx). and that the decor.rosition of the mediator is constant in
time. Also, it is assumed that a local Postaynaptic potential (IfSP) appears in
response to each input impulse and the amplitude of the LFSP is proportional to
mediator concentration in a synaptic fissure. After determining distribution
function for the mediator concentration, it can be used to find the amplitude
probability distributions of LSP. Formulas are worked out showing that the
distribution function of the amplitude probabilities of L.S? originating in the
synatse under the action of a stationary Poisson flow of impulses is determined by
the similarity of characteristic functions as described by L. Tackacs (1962), P. Levy
(1937) and G. framer (194?). It is demonstrated that the distribution of LPSP in the
syr wpso is no longer of the Poisson type and that the synapse itself realizes a
probability relation between the elements of the central nervous system. Orig. art.
has: 6 formulas.
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AUTFHI: Xogan, A. B.; Vladivirskiy, B. ,.

.3G: none

TITLE: Naturo of background activity of neurons of the higher s•c;ions of the brain

SOLWtCE: Výosoyuznaya konfereantsiya po neyrokibernetike, 3d, Rostov-on-Don, 196?.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsli. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967. 65

TOPIC TAGS: neuron, cerebral cortex, probability

ABSTEACT: Proceeding from a hypothesis on the probability-statistic organization of
the functional systems of higher sections of the brain (Kogan, 1962, 1965), it is
supposed that neuron background activity reflects the activity of a mechanism which
provides a sufficiently high level of nerve center efficiency. The relation of the
number of neurons displaying background activity to the total number of neurons was
evaluated from the viewpoint of theoretical investigations of the dyns:uic properties
of generalized transformations in spaces with arbitrarily large dimensions (Gonchurov,
1944; Rubin, Sitgreaves, 1954). It was damonstrated thAt with grcatcr complczity o1
the system (the total number of elements becoming quite large), the probability of an
arbitrary trajectory changing into a cyclic one approaches unity. If the analyzertones of the cerebral cortex are considered as very complex dynamic systems, this
means they inevitably contain undamped oscillation, and these appear as background
activity of the neurons.

113.

AUTHCR: Kogan, A. B. Zaguskin, S. L.; Vladimirskiy, B. Y.

ORG: none

TIThE: Hathematic analysis of the spatial organization of structural chemical
processes in the neuron body

SOURCE: Vsesoyuznaya konferentsiya pa neyrokibernetike, 3d, Rostov-on-Don, 1967.
Preblemy neyrokibernetiki (Problems of neurocybernetios); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 66

TOPIC TAGS: crayfish, neuron, muscle stimulation, RNA, enzyme, matheiratic analysis

ABSTRACT: The present work attempts to develop mathematic approaches to the analysis
of probability regularities in the spatial interrelation of intracellular
microstructures. Single nerve cells of crayfish tension receptors were investigated
with a corplex eloctrophysioloical-cytochomioal method. Regularities in the
distribution of RNA structurek (tigroid) and in cytochromc oxidase activity
(mitochenriria) in the neuron under various working conditions were estdalishad by
analysis of cytophotometric curves. Examination of these curves as ti•ie series nade
it possible to form hypotheses relative to the mechaniums which deterrcine the spatial
interrelations of intracellular microstructures . This approach has a number of
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advantages over the utilization of electrophysiological tnndices alone: 1)
simultaneous calculation of the behavior of a very large number of neuron
rnicrostructures or microscotions is possible; 2) use of different cytochceical
indices for specific -.ork-inc conditions of the neuron make it possible to study
different aspects of their functional organization; and, 3) friout and output
information can be precisely located and taken into account. It can be expected thr.t 5
laws for the functional organization of the neuron have many features in common with
the functional organization of the neuron ensembles and the brain as whole.

114.

A1jTiOR:; Kondrat'yuva, I. N.; L2'kina, G. A.

ORG: nonm

TITLE: Investigation of stixulating and inhibiting periods in the reactions of
neurons of an isolated cortical stria

SCU3CE: Vscsoeuznaya konferentsiya po neyrokiberncýtike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (h-rblems of neurocybernotics); refuraty dokladov
konferentsii. Rostov-on-fon, Izd-vo Rostovskogo univ., 1967, 69

TOPIC TAGS: neuron, biopotential, cerebral cortex, neurophysiology

ABSi'iACT: Impulse activity was recorded for 150 individual elements from neurally
isolated striao of the visual and sensorinotor regions of the cortex of u=nrnesthetizod
rabbits. In contrast to the intact cortex, 2hs spontaneous impulse activity of
neurons of the stria often had a rhythmic and group character. Te sname typcz of
neuron reactions which apreared in tea i:Lnact cortex in rosponse to affeýcret
were discovered in response to stimulation of deep iayers of the cortex. Excitation
began in so;,.e neurons 1-50 msec after the stt.:ulus and in others the activation -hase
was noted at later periods higher than 400 .csec. Presence in an isolated cortical
stria of neurons with late activation reactions indicates the gradual propagation

of excitation along the cortex in a chain like ranner (Livanov, 1965). in the first
few hours after isolation the neuron reactions conzisted as a rule of a single
activation phase. Five to six hours after isolation the neuron reactions often but
not always had a phtso character in vhich excitation was replaced by inhibition.
During the inhibited interval thero was no reaction to the teat sti uu, and thin
reaction was restored only dturing the second activation phasn. Tho inhibited inter-val
in the neurons of an isolated stria surnasned in duration the interval observed for
afferent stLnuli in an intact cortex (330-400 mcec instead of 10-200). Thus, new
proof was obtained that the inhibited interival in the impulse activity of neurons and
the period of subnormality in the roetoration cycle is caused by an active process and
not by refractivity, since they can bh read in the first hours after isolation of thej
cortical stria. Restoration of th.o inhibited interval and the period of subnormality
indicates that elements inducing inhibiting reactions are probably present in the
cortex itself.
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AUTiHOR: Kopylov, A. 0.

CRt: none

TITIT: Principles of the rhythmic activity of neurons

SOURCE: Vsesoyuznaya konforcntsiya pa neyrokibornotike, 3d, itostoy-on-Don, 1967.
Problemy neyrokbornetiki (Problems of nourocybornctics); referaty dokladov
konferentsii. Rostoe-on-Don, Izd-vo Rostovskogo univ., 1967, 70

TOPIC TAGS: animal, neuron. biopotential, information processing, excited state

ABSTRACT: Transmission of information in the nervous system is accomplished according
to the plan: stimulus-t locaI specific chance of the membrane potential of the
neuron -*excitation potentials. The number and frequency of the excitation potentials
carry information about previous events. The prestnt work was done to clarify the
causes leading to change in the excitation potentials. Experiments were conducted on
nonAdapting (pacemaker) and adapting neurons of gestropcd mollusks, ihile recording
intracellular potentials, under direct intracellular stimulation by electric stimruli
of various forms. With very slow change in intracellular polarization in a
nonadapting neuron. curtailment and cessation of the excitation potentials can be
induced by changing the membrane potentials from point B both towards increase and
towards reduction. For correct deciphering of the information found in the
excitation potential changes, it is important to know the region of the mcroy•,
potentials in which these changes take place. "Switching on" and "switching off"
effects, expressed in change of the frequency and number of excitation potentials,
are added to the Y-shaped relationship under the action of steeply risitg and falling
current shocks. The degree and duration of the "switching on" and "1switching off"
effects depend on the gradient and duration of the stimuli. In addition, changes in
the frequency and number of the excitation potentials in adapting neurons depend on
the speed of adaptation of the neuron to the stimulation.
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TITLE: The ion mechanisms of nerve cell excitation

SOURCE: Vscsoyusnaya konfercntsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problerm neyrokibernotiki (Problems of neurocybernetics): referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 72

TOPIC TAGS: neuron, ion theory, biopotential

ABSTRACT: The ion theo.y is presently considered as the basic thoory explaining a
single act of excitation of a nerve cell. However, electrophysiological studies of
cell excitation processes under different artificial ion environ-ments and under
ionophoresis in the cell of ions of different substances have produced experiments
which do not confirm the ion theory. The present report gives a formalized
mathematic theory of nerve cell excitation which considers the dynamics of ion
conductivities of the mecbrano. This theory is used to explain data on distortion in
the form of the action current and change in the tine of spike appearance obtained in
experimnents with different ion environments. Zi Thnathemtatie investigation muakes it
possible to determine certain mechanisms of shift in the threshold functioning of the

cell. These mechanisms are the basis of adaptive characteristics, and are treated in
terms of the relationship of the exciting and inhibiting ions and in terms of change
in the mutual sensitivity of these opposite ion mechanisms.
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TITL=s An analysis of automti control nechanisms at the input of a reflex arc

SOtRCEC AN SSS2. Nauehnyy sovot po konpleksnoy probleo "Xiberl'etika". Voprosy
bi•niki (Problems of bionics) ...ocow, Izd-vo "::auka", 167?, 411-'415

TOPIC TAGS: spinal cord, neuron5 reflex activity, nerve fiber, biopotential,
automatic control system, peripheral nervous system, depolarization, negative feedback

ABSTRACT: Automatic control systens play an important role in the control of reflex
processes; this is especially true in the case of a systen with a negative feedback
(see Fig. 1) causing presynaptic inhibition at the input of a reflex arc of the spinal
"cord. As a result of this action mechanism, following the passage of a single nervous
±mpulse, prolonged depolarization of the primary afferent fibers appears and this leAds
to a reduction of the amplitude of the response to the next stimulus. Primary afferent
depolarization (PAD) starting in 3-4 msec after the appearance of an afferent volley
in the spinal cord reaches its maximal value during the 16th-2Oth millisecond and
decreases to zero during the 250-300 mae. Dynamics of PAD may be followed by sending
into the spinal cord two successive impulse volleys with a changing tine interval
between them. Such experiments staged on anesthetized cats showed that increase of
time intervals between the first (conditioning) stimulus and the second (test)
stimulus applied to various nerves reduces the amplitude of the first negative (x1 )
component of the potential of the dorsal surface of the spinal cord in response to a
test stimulus (see Fig. 2). &he N1 - component of the PAD reflects the activity of the
C- neurons activated by the primary afferent fibers, and depolarization of the
presynaptic endings of the afferents is induced by the D- neurons. On the basis of
experimental data a curve expressing the degree of inhibition on time and amplitude
of response to the preceding stimulus was determined, and an 6mpirical expression
describing the dependence is given. Primary afferent depolarization is important in
the process of regulating the amplitude of potentials at the input of the spinal cord.
With this type of control system, stabilization of FAD amplitude is achieved in a
case when rhythumic stimuli are applied to a corresponding nerve. With application of
a series of impulses of a given frequency to a peripheral nerve, decrease of response
amvlitude to each subsequent stimulus takes place; following a transitional process
the amplitude of the response reaction becomes stabilized at a constant level for a
given frequency (see Fig. 3). The nature of the transitional process and level of
amplitude stabilization depends en the succession rate of the stimulating impulses.
The amplitude stabilization mechanism of the N1- component of PAD nay have inportant
protective functions which at high frequencies of stimulation ray decrease the value
of the energy in the nerve or prevent the appearance of muscle tetanus without
complete inactivation of the reflex arc. Investigation of processes in the central
nervous system and viewing them from an automatic control theory standpoint may ba
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helpful in studying the structure of norvo networkz and the interaction of neurons.
Orig. art. has: 3 figures and 8 formulas.

AS,

AV, loonE

Fig. 1. Feedgack mechanism at the Fig. 2. Dependence of amplitude of N1-
input of the reflex arc. component of FAD on time interval betweenf

single conditioning and test stimuli.
A31 -- primary afferent fiber n. peroneus

com=; Horizontal axis--time interval between
ABI 1 -- n. poeliteus; 3timuli; vertical axis-response amplitude
SC-" neurons; (in % compared to initial value) based on
D--"D" neuron. mean values of 16 experiments.
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Fig. 3. Dependence of amplitude of N1- conponent
of ?AJ o0. tine of stimulus arp!iLauion with
different -,:cession rates of stimuli.

2,5 ...... 150--nmtber of irpul3et rersecond.
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AMUROh Krayzmmr, L. P.; Matyukhir, S. A.

MOG; none

TITLE: Structure and reliability of memory neuron networks

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on--Dcn, 196?.
Problemy neyrokibernetiki (Problems of neurocybernotics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-'vo Rostovskogo univ., 1967, 74

TOPIC TAGS: neuron, human memory, computer simulation, digital computer

ABSTRACT: The reliability of preservation in time of information in the neuron
networks of biological organisms depends on a numbor of factors including: the
following. 1) the methods and reliability of interneuron connections; 2C the
structure of individual memory traces; 3) the principles of interactilon of different
memory traces; and. J4) the general hierarchy of the memory system. The present work
examines the second group of factors and investigates the influence of different
methods of organization of the neuron network on the reliability of information stored.
Several different types of deterministic and probability networks ar ex-mined, their
functional properties being studied by simulation on a digital computer. The
structure of the networks and the methods of formation of memory traces wore based on
known biological data. Extirpation of a section of the medullary substance was
simulated on the model. Statistical characteristics which demonstrate the reliability
of the networks in relation to the principles of their organization were constructed
from the results of sismlation.
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AUTHOR: Kriaglikov, 1. T.; Nikiforov, V. K.; Ogorodniy, V. V.

ORG: none

TITLE: Some aspects of the integration of synaptic effects by a central neuron

SOUR~CE: Vsosoyuznaya konferonts.ya. po neyrokibernetiko, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (FrobleMs of neurocybernotics); referaty dolcladay
konfoerntsii. Rostov-on-Don, Izd-'vo Rostovskogo univ., 1967, 77-78

TOPIC TAGS: neuron, biopotential, computer simulation

ABS'4ACT: The interaction between soeprate regionsi of uriipolar and heteropolar
changes in the potential of the soma-dendrite neuron mombrane was investigated by
computer 3i!mulation Of the generation of exciting and inhibiting postsynaptio
potentials and the origin of the discharge in a central neuron. It was demonstrated
that the dimsnsions, localization, and interaction of separate regions of change In
tho transammbrane potential can determine to a. significant extent the minimal total*
value of the exciting volley necessary for generation of pea.. potential by the neurone
The Optimal $Wain& and correlation of the relative intensities of Inhibiting
(hyperpolarized) changes in the membrane potential. wh~ich enable the suppression of
discharge generation for a specific exciting volley with a minimal In~hibitin~g signal,
were similarly determined for certain concifete cases. the effect of the in itial
.Level of the memrane-potential on the nature of the Interaction of regions of
depolarisation and hyperpolarisation and an the generation of peak discharge was
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AUTMtR *%qlikwv. I. T.; Ogorodnij, V. V.1 ftkiforov, V. K

ORG: ne

TITLE: Role of intrasynaptic and intersynaptic processes in regulating the
effnotivenoss of an afferont volley

SOWCE: Vsesoyusnaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetike (Problems of neurocybernetics); referaty dokladov
konferentali. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 77

TOMl TAGS: neuron, information processing, signal transmission

ABSTRACT: An analysis is made of the possible participation of homosynaptic
depression, poattetanic potentiation of presynaptic inhibition, and tine and spatial
sanmation in processes regulating the effectiveness of the afferent sienal's
transynapti¢ action. The correlation between tho space-time configuration of the
distribution of activated synapses on the soma-dendrite neuron membrane and the
effect4veness of transynaptio action was invcstigated. General regularities providing
optimtion of the etimulus-reaction correlation wore de~ermined, certain particular
.oamw of this proooev ern ezanined, and its role in the integrated activity of the
nero wA a dommtrated. The data confirm the hypothesis on the possibility of
p-.'iuaaoy piooessif4 of afferent Information In the approaches to the central
newen Iwtho pmynaptAe and intrasynaptia struetures of the input.
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S:NCLE NEURON REACTIONS OF DIFFERENT BRAIN AREAS OF CATS TO ADEQUATE

STIMULATION OF THE VESTIBULAR APPARATUS WITH MOVEMENT

ORO: none

Kutateladze, M. G. AN SSSR. Izvestiya. Seriya biologicheskaya, no. 4,
1967, 631-633, AP7022859

Experiments were performed on 89 adult cats weighing 2 to 4 kg to
investigate 341 neuron reactions of the frontal suprasylvian gyrus,
ectosylvian gyrus, middle ectosylvian gyrus and middle lateral gyrus.
The animfls under ether were fixed motionless in a stereotaxic device,
and glass microelectrodes were implanted. A 20% glucose solution
(5 to 6 ml) was administered intraveneously to the animals to ensure a
good fnctional state. A UBP-1-01 amplifier, a Sanei oscillograph and
a magnetic recorder were used to record neuron biopotentials. Vestibu-
lar excitation was produced on a special stand by changing the position
of the animal in a vertical direction with acceleration of 0.8 to 1.2 g.
Reactions of neurons were classified according to four types (see Table 1).

Table i. Distribution of neurons according to
types of reaction to movement, %

Brain cortex Number of Type I Type .II Type III Type IV
areas neurons in- (Increase (Decrease (Phase chanvm (Absence

vestigated of activity of activity of pulse of visi-
pulses) pulses)- activity) ble pulses)

Frontal
ectosylvian
gyrus 58 64 - - 36

Middle
ectosylvian
gyrus 74 24 54 9.3 12.7

Middle
lateral gyrus 89 60.7 24.7 4.5 10.1

Frontal
suprasylvian
gyrus 120 70 20 - 10

For a more meaningful interpretation of data, a correlation analysis
method was used. The correlation between pulse frequency change (change
of Intercommisural distance) and acceleration value change was deter-
mined. Correlation analysis results show that the neurons of the frontal
suprasylvian gyrus respond specifically to motion effect and that re-
sponses of the ocher neurons are nonspecific. It is concluded that the
frontal suprasylvian gyrus is responsible for the cortical control of
the utricular otoliths of the vestibular apparatus. [06]

UDC: 611.813.1:611.85
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AUTHCO: Fksironko, L. A.

CRG: none

TITLE: Analysis of the stability of certain mechanisms for control of the spinal cord

S0O"ZCZ Vaosoyuznaya konfurontsiya po nleyTokiernetike, 3d, Rot1'3-7n-Zon, 1¼?.
Problemy noyrokibcrnetiki (Problems of neurocybocrnotics); referaty dokladov
ionferontsii. Rostov-on-Don, Izd-vto Rostovskogo univ., 1967, 88

TOPIC TAGS: neuron, spinal cord, reflex activity, automatic control system

ABSrACT; The transmitting functions of mechanisr for control of the multicircuit
system of regulation acting on the inrut of the eattineuron reflex arc of the spinal
cord are analyzed. Poles of the transmitting functions are ceterm-ined and holo3raphs
of standardized frequency characteristics of the mechanisms examined are constructed.
The effect of synaptic delays of neurons on the stability of a multicircuit system of
regulation is investigated, and the limiting conditions of stability are determined.

123.

AUTHOR: el'nlchuk, P. V.; Zav'yalov, A. V.; Arushanyan, E. B.

ORG: none

TITLE: The relation betwoen the background and induced activity of two adjacent
spinal intermediate neurons

SOURCE: Vsesoyauznaya konferantsiya po neyrokibernotike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetlki (Problems of neurocybernetics); referaty dokladov
konferentsil. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 95-96

TOPIC TAGS; cat, neuron, sensory motor area, biopotential, correlation function

ABSTRACT: For purposes of future investigations of neuron groupings in specific
functional centers of the spinal cord, an analysis was made of the correlation of
rhythmic background and induced activity of 25 pairs of adjacent intermediate neurons
of the spinal cord of anesthetized cats. The dorsal lumbar root, the ipsilateral and
contralateral motor zones of the cortex, and the bulbar reticular formation underwent
stimulation. Biopotentials from adjacent neurons were recorded extracellularly with
one microelectrode, and correlation in the activity of a pair of cells was studied by
comparing the du.rations of interimpulse intervals of both neurons. The duration of
interimpulse intervals of individual cells under conditions of background activity
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varied within broad limits, the coefficient of variation chang.ing from 5-5QýZ. In most
cases chang-es in the intervals botween spontaneous discharges of a single neuron were
not combined with oscillations of this indicator in another coll. A statistically,
reliable correlation was discov.ered only in thle wrork of~ five pairs of neurons.
Completely dif ferent interrelAtions weare found in cor-,partson of variation series
conposed of mean values of interinpulse intervals frnn eacrxi of the 25 pairs of
investigated cells. T11he correlation coefficient attained +C.5'i(?C0.01). The
regression coefficients Rxy and Pyx were respectively ecual4' to 0.89 and 0.56.
Consequently the activity level of adjacent neuro~ns i~s a'.ost always ecadjusted to a
spnecifiie degree. The average duration of interimpulse iAtervals of a sin~gle
spontaineously discharging cell can not differ sharply fror the neon intervals of
another one. This indicates that different neu-irons entering into the composition of
a specific functional center experience scon~ diffuse unidirectional influences. The
coadjuitability indicated noticeably decreases during stimulation of the dorsal root
ai.d of the contralateral motor zone of the cortex, indicating the nonhomogeneity of
effects addressed to each of~ the adjacent neurons. At the sans t",., stimnulation of
the ipztlateral cortex led only to insignificant reduation of r'n 1. coadjustability
(r = +0.62, PC 0.05). An analogous relationship avpears durin: ~.issof the
correlation of interimnulse intervals and of individual cell paira. StimulAtion of
the root and theo contralateral cortex led as a rule to th. neurons of each Dafr
reactinr in different direct4-ons (P.4 C.OI), -whereas stimnulation of the ipsilateral
cortex and the reticul~ar formations of the brain stem led =ore often to single-valued
responses of both calls (F = 0.025 - 0.oi1). In r-.a-ny oases the direction of the
reaction is determined not only by the source of information but also by the initial
condition of the cell. For instance, all spontaneously active neurons in w..hich the
mocan interimpualse interval exceeded 80 rn-sc~c wore rolioved during sti:-ulation of the
root, and both relieving and inhibiting reactions (PC 0.01) were &-served during
shorter intervals with an identical frequency.
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AU YCA:e'ytUs V. Yu.

OR•: none

TITIZ: Trainable noui'on networks

SOUHCi: Vscsoyuznaya konferenteiya po neyrokibernetiko, 3d, -.ostov-on-Don, 1967.

Problomy neyrokibernotiki (Problcns of nrzuocyfcrnoticz); r-afcrtty dokladov
konforcntsii. Rostov-on-Don, izd-vo Rostovskozo univ., t967. 93

TOPIC TAS: neuron, probability, visual signal, learning process, V iarkov process

ABSTAACT: The prdoblem of determining an output sigrnal of a stochastic neuron notwork,

after Ut is trained with a rar.don secuence of images, belonging to twýo forms was

examined. Distributions of probabilitics are given for a subunion of neuron inputs to

elements of the rotina and for the appearance of itages in the learning sequence.

During training the incentive law was used so that the weight and threshold of the
network neurons could be changed within certain given limits. The problem reduces to

the construction and investigation of a certain finite Varkov chain. Examples and

results of computer experiments are presented.

125.

AUTHOR: Nadvodnyuk, A. I.; Kuznetsov, S. A.

00R: none

TITLE: Nature of neuron interaction in the snail subpharyngeal ganglion

SOURCE: Vsesoyuznaya konferentsiya po noyrokibernetike, 3d, Rostov-.on-Don, 1967.

Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov

konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 98

TOPIC TAGS; neuron, oiopotential, snail

ABSTRACT: The electric potentials of neurons and of isolated nerve cell stimuli were

recorded with an intracellular microelectrode in the Helix pomatia L. subpharyngcal

ganglion. The presence was demonstrated of intermediate neurons and associated

complexes of nerve cells vherein the rhythm of a leading neuron controls the activity

of at least four dependent nerve cells. In several cases an electrotonic effect was

found between adjacent nerve cells. The amplitude of an electrotonic potential

occurring in response to artificial polarization of the neuron membrane had a linear

relation to the potential induced by the electratonic effect in an adjacent nerve cell.

•he electrotonic effect does not depend on the direction of the polarizing current,

i.e. rectifying rronerties are not inherent in electrotonic transmission. The

coefficient of weakening of electrotonic transmission is equal to 2 and has a complex

nature.
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o-: a-ushevichu . .'; .in•iyukas V. Y..

C:.G: Vilno University (%Til'nyusskiy ,.niversitet)

: Aazic Al tion of brownian nove'tent theory in investi!ations of the nervous
systc~n of the ..o-an snail

SC.-7-l: 67.-hvuzovskaiya •taehna.va konferontsiya ,no neyroklborn3tiko, 2d, .,ostov-on-Lon,
195r. roble-ny neyrokib-rnetiki (?robolons of neu-ocybernetics); naterialy
konforentsi. v. 2. Rostov-on-Zon, izd-Vo Rostovskogo univ., 1966, 55-59

TO?!- ?'AS: an•-.al, nervous systen, neuron, cell nonbrane, electric potential.
statistics, rando. process

A3.S7.,'.T: Sti-istical physics methods are applied to studying neuroolectrical
-rocesscs. ',his study illustrates the possibility of using co-puters in describiLn
t.he -•n-oian -rvc..ent in order to study fluctuations in interco.risure intervals and
variatio.ns in latent periods. The length of the intercom-Assure interval is a
fuhrcton of reverse residual hyperpolarization, and fluctuation in the length is a
function oz variation in threshold and =ew.brane potential. Squations are given
describin", reverse hyperpolarization and solution of the Iaraevin equation for
interco.---issura intervals. ':he latter thooretical fornula was verified exporinentally
by data on the distribution of intorco.-nissure intervals in the nerve cell of the
P.oan srnail. 2he hi:;her order of fluctuation in the intercon.nissure intervals
obtained eoxverirontally (5:0 fluctuation conpared to 0.1, fron- kinetic theory) is
extplain.d by variations in the nu-ner of passages in the cell; the assuMM.ption that
sodiu- ions penetrate the cell in groups of 100 ions is supported by calculations
showin:. that I calci%-. ion stops the passage of about 100 sodiUr, ions. The period
of latent reaction to electric stinulus on the foot of the snail was neasured, and
calcul-ited on the basis of t%e theory of randon novenent. Data and theoretical
calculations con-nred favorably. This is indicated to support developn.ent of A. S.
Zogan's idea on the probability-statistical organization of the brain. Co-r.ents
were ade 'by Dr.. T. Veus (ChSS?.) regarding the interconmissure intervals as basic
code in the operation of the neuron, and by A. B. Kogar. (?ostov) on the groups
e-.rgence of ions. Orig. art. has: 2 figures and 5 equations.
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TITLE: "iatheratic basis ofanhypothesiz of iSO causality

SOURCE: Vsesoyuz~naya konferentsiya po neyrokibcrnctikoe. 3%, ?roszov-bn-Don, 1967.
SFroblory neyrokihernroti.'. ( -rot•.c.r.s of nourowybornetics); roforaty dokladov

konferentsii. Rostov-on-Don, Izd-vo FRostovskogo univ., 1967, 102

TOPIC TAGS; EMG, neuron, biopotential, mathematic analysis

ABSTRACT: A mathematic description of the electric expression of the excitation
process of a group of riurons is proposed, based on conside.ration of the BEG as the

result of summation of the postsynaptic potentials of individual neurons. It is

assumed that increase in the number of excited neurons and in the froquoncy of their

excitation leads to algebraic summation of hyporpolarizod and depolarized potentials.

Under these conditions, the content of high frequency components must increase and

the mean value of the LEG amplitude must decrease.
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AUTAIO: Nikolau, E., Belecheanu, K.

QaG: none

TITLE: Random phenomena in nervous systems

SOt.CE: Vsesoyuznaya konfcrentsiya po neyrokibernetike, 3d, Rostoe-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocyberneties); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967. 103

TOPIC TAGS: nervous system, random process, muscle physiology, nerve fiber, behavior
pattern

ABSTDACT; Investigation of striated muscles indicated that with a corstant force of
contraction their nunner of functioning fibers remains constant, in spite of changes
in the muscle units found in a condition of rest or action. This is explained by a
neuron network with random action. In the ontogenesis of the nervous system its
activity was apparently organized on probability based on individual experience.
Adaptation of certain strategies in which random factors are very important is noticed
in the behavior of the adult human. During sorting and processing of information
stored in the nmeory, random factors show up in the nervous system in states of coth
sleep and wakefulness.
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"'-U'O.: udooi', B'. 3. Tenpol' rman, A. A.
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TiT~-: Self-rogulation of the speed of excitation pronagatton in neuron networks

SOURCE: Vzscoyu.znaya k-n.o.cnt.iya p reyrckiber.nctike, 3d, Rostov-on-Dcn, 1967.
Problery noyrokibernetiki (Froblers of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo .-ostovskogo univ., 1967, 106-10?

TOPIC TAGS: neuron, reflex activity, brain, central nervous system, self regulation

ABSTRACT: Using the latent period of the knee reflex, the speed of excitation
pronagation in neuron networks was studied in relation to change in the functional
condition of the nervous system under the effect of adequate loads and trau.atic brain
lesions, A statistioally significant rolntionship of the latent period to external
influences on the higher regulating sections of the central nervous system was
experimentally established. Self-regulation of the speed of excitation propagation
occurs in the neuron network,.with a substantial role belonging to the brain. Some
principles for the relationship of individual links of this self-regulating system
were established.

130.

AUTh..: Petunin. Yu. I.; Chorayan, 0. G.

OCP.: Veronezh University (VIoronezhshiy un-t); R:ostov University (Rostovskiy un-t)

TILLS: Investigation of impulse activity of neurons by random process theory nethods

SOT-:CS: .ozhvuzovskl>a nauchnaya konferentsiya po neyrokibernetiko, 2d, Rostov-on-Don,
196r;. Problery neyrokibernetiki (Proble::s of neurocybernetics); materialy

konfcrentsii, v. 2, Rostov-on-Don, Izd-vo Y-ostovskogo univ., 1965, 59-64

TOfI TAGS: neuron, random process, mathe-atic analysis, sta'' . ic analysis, visual

ABS.ý.ACir; A study was undertaken to explain changes in randon processes, describing
impulse activity of neurons in the presence and absence of stituli. Phe lniulse

activity of a neuron can be described by a time series, designated by (t), whore t

assunes a discrete sot of values t 1 , t½,.., tu,... :ron the probabiity-statistical
principle of neuron organization, . (t) is a rando,- process with discrete t4-e.

Factors affecting the random nature of neurons are pointed out. h.e nerve centers are

considered random fields; xj, x., x designate the coordinates of a neuron in a riven

nerve center, and the position of t.e center is considered determined if all
probability characteristics of the random process L x11 x2, x3 (t) are known.
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Proba v a.-acte-i.--_cs of t• various -ut' s r
also Zle ra:don roccss m-y be st.t.stical.-y anr.yzecd if It is stat~or.•ry
or alnost stationary. Lnalysis of the randon process doscrlIln: spont-onwvus nrz'on
activity of the optlt• ortion of a frog brain showed that the stationarity in4icator
did not fall cutside of confidence limits in any of the investi±ated confidence l.evels.
Calculations showed' that the stationarity of the n.pulkse process descrlbin, inp*.pse
activity of the optic portion of a fro; brain is disturbed if thie retina is
illx.inated. '.he disturbance is te-norary, durin: initial period of stinulation. The
iipulse activity then becores stationary again, but has other probability
characteristics than the prior backg-round activity had. Change in the process during
the initial period is expressed by the appearance of a trend; the process becomes
stationary after eli-mination ol the trend, carried out by the system of linear
regression using the netlhod of least squares. A polynomial of the third po:3r. w3as
taker. as -he shift, and In the case of poZynomial shifto, estL-ates obtained by the
rethod of least sq71--es appeared effective. Corrolo;rarn and psricdo~rans for randon
processes of one neuron of the optic portion of a frog bra:n w.re deter.ined in this
way in the presence and absence of sti=.li. Possible application of the obtained
results is mentioned-use of statistical analysis of a process (neuron impulse
activity. SM, =3) to expose relationships which are not readily apparent. Orig.
art. has: 1 table and I for=jla.
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TII•": Some features of the functioning of the nerve ce•ll as a homeostatic system

SOURCE: Vsesoyumnaya konferentsiya 0o neyrokibernetike, 3d, ?ostov-on-Don, 1967.
SPoblusq neyrokibernetiki (Problems of neurocybernetics); referaty dokladov

konferentsii. Rostow-on-Don, ld-vo Rostovskogo univ., 1967, 114

TOPIC TAGS: nerve cell, homeostasis, frog, brain, biopotential, probability

ABSACT: The nerve cell is examined as a honeostatic system with specific and
nonspecific maechanisrns for stabilization of basic parameters. Features of the nature
of formation and extinction of a neuron roaction were investigated based on the
exnple of high frequency discharges "spontaneously" appearing in the background
activity. or of Impulse potentials induced by adequate or inadequate stimulation of
neurons of the frog midbrain. Mho results indicate spacific differences in the growth
phase and dec.-Leaso phase of the neuron reaction. Possible mechanisms causinZ these
differences were considered, and an attempt was made to find statistic indices which
distin•-uish various phases of the neuron reaction. The correlation of probability
and uniquely determined factors in nerve cell activity is examined in various phases
of the neuron reaction.
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AU~hOIC': Pau.crvskiy, A. A.

CEOG: none

TITIE: Potential possibilities of analysis of eectroancophalosrams

so5lCE: Vsosoyuznaya konferontsiya pa noyrokibornetike, 3d, kostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocfzarnetics); referaty dokladov
konferentsil. Rostov-or.-Don, Izd-yo Rostovskogo univ., 1967, 119

TOPIC TAGS: zi;G, neuron, mathematic model, mathenatic physics

ABSTRACT: The state of the central nervous system is determined by the electric
activity of neurons. Since it is not possible to measure the activity of all neurons
of the central nervous system, it is impossible to obtain complete information about
its state. Information about the functioning of structures of thi central nervous
system can be obtained either with microolectrodes uhich lead off potentials of
individual neurons or microelectrodes Which lead off activity from an entire mass of
adjacent neurons. In the latter case we obtain information about the integral
activity of a large number of neurons. However, unambiguous interpretation of this
information is impossible. Comparison of possible states of neuron activity with W'4

reduces to a nonspecific problem of mathematical physics. By accepting a series of
simplifying assumptions and by taking into account cytoarchitectonlc and
electrophysiological data, it is possible to construct a mathematic model and thereby
evaluate the degree of ambiguity in information about the state of neurons. The
random mutuvl disposition of individual neurons and the statistic nature of their
electric activity create additional ambiguity.
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TIflŽ: The relation of statistic characteristics of nerve cell impulse activity to
parameters of signals from the external environrent

SOURCE: Vsesoyuznaya konferentsiya pa neyrokibernetike, 3d, Rostov-on-Don, 1967.
Froblemy neyrokibernetiki (Problens ,f neurocybernetics); referaty dokladov
konferentsai. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 122

TOPIC TAGS: frog, nerve cell, visual physiology, biopotential, probability,
statistic analysis

ABSIrACT: The hypothesis that any change in a signal from the external environ-ent

leads to change in the statistic characteristics of nerve cell impulse activity was
verified experimentally by analyzing one-dimonsional and two-dimensional distribution
functions for probabilities of the duration of interinpulse intervals for neurons of

the frog visual analyzer under light flows of varying intensity on the retina. The

relationship of the statistic characteristics of impulse activity under transitional

conditions, when a modulated flow of light impulJes cta on the retina, was
investigated. The questia of the stationary character of the nerve impulse flow and

the problem of analyz•ng nonstationary impulse flows were examined. Data obtained

were compared with results of theoretical analysis of output activity of the nerve

cell under the effect of signals from the external environment, and were interpreted

frem the viewpoint of the hypothesis on the probability-statistic organization of
ne%-a u structures.
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AUrHOR: Pyatigorskiy. B. Ya.

CRG: none

TITIZ: Synaptic organization and spontaneous activity of neurons of the dorsal
sminocerebollar tract

SOURCE: Vsesoyuznaya konforentsiya po noyrckibernetike, 3d, :.ostov-on-Don, 1967.
Problemy neyrokibernetiki (hrobloms of neurocyoornetics); referaty dckladov
konferentsii. Rostov-on-Don, Izd-vo 3{ostovskogo univ., 1967, 127

TOPIC TAGS: neuron, biopotential, spinal nerve, spinal cord

ABS'tACT: It is well known that the special neurons of the dorsal spinocerebellar
tract are the sole link for information transmission froir the muscle and cutaneous
receptors of the posterior limbs and trunk to the cerebellum. The majority of these
neurons are spontaneously active. On the basis of experiLents the author presents the
hypothesis that the basic source of spontaneous discharges of these neurons is their
activation by receptor elements. Experinents with complete and partial deafferentation
of parts of The spinal cord were conducted to verify this hypothesis. In all the
experiments tart of the afferent fibers were left intact, and passage of smpualses
along them was periodically blocked during recording of spontaneous activity. The
experiments demonstrated that the spontaneous activity of the neurons of the dorsal
spinocerebellar tract is determined by the nature of afferent impulsation and by the
weight value of the synaptic input through which it enters. Statistic analysis of
interimpulse intervals of spontaneous activity with different variants of
deafferentation makes it possible to evaluate the weight of different synaptic inputs.
Changes in the statistic parameters of spontaneous activity can be used as tests for
evaluating the functional state of the neuron under different electric and chemical
effects on its somadendrite region and presynaptic endings.
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AUrDOa: Roytbak, A. 1.

FG; : none

TITL: Formation mechanism of traces of ncrvous activity

SCLPCE: Vsesoyuznaya konfercntsiya po n..rok.ihrnctike, 3d, Rostoy-on-Don, 196?.
Problemy noyroktbcrrotiki ($roblons of nturocybernetics); referaty dokladov

* konferentsji. Rostov-on-Don, Izd-vo Rostovsko-o univ., t)&7 1

TOPIC TAGS: cerebral cortex, dendrite, calcium, ma-nesiu., biopotential, ion
concentration, human memory

C 2+
ABSIhACT: Changes in the correlation of Ca 2 + and of Xg2 concentrations in
intercellular fissures of the cortex of the large hemispheres exert stronq influence
on excitation transmission in the synapses. In minimal concentrations Ca2 +

strengthens and ,;.g2 4 weakens the dendrite potentials of the cortex, and the effect
lasts for several tens of minutes (Roytbak, Oniani, 1967). it can be assumed that
change in the ion coiiposition around the prosynaptic endings after their excitation
"plays an iLmportant role in the origin of the nez 'ous activity traces on which new
memory is based. According to morphological, neurochemical, and electrophysiological
data activation of the neuroglial cells associated with a complex of neurons occurs
during excitation of the latter. One of the established functions of the
oligodendrocytes is the formation of myelin. The author hypothesizes that the
activity of oligodendroglia leading to myelinization of the presynaptlc terminals
plays an important role in reinforcement of nervous activity traces.
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AU•IOR: Safonov, V. A.; Durinyan, R. A.

OKG; none

TIT:2: Sone features of the functional organization of the respiratory center

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernotili (Problems of neurocybornetics); referaty dokladov
konferetnsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 134-135

TOPIC TAGS: respiratory system, brain, neuron, drug effect, adrenolytic drug

ABSTRACT: Results of experiments dermonstrated that when inspiratory neurons are
stinulated through the entire inspiration rhase with the maximal frequency of impulses
at the end or middle of the volley, rhythmic activity is proserved under adrenalin
apnea and the duration of the volleys and quantity of im.pulses in them substantially
increase. In other groups of inspiratory neurons whose d&-chargcs also last through
the entire input phase without a clearly expressed maximum of inpulsation frequency,
activity during apnea either ceases. or becomes continuous. Z".piratory neurons lose
the capacity to generate rhythmic discharges in the period of adrenalin apnea and

activity is completely absent in the overwhelming majority of expiratory neurons after

cessation of respiratory movements. The initial form of the activity of respiratory
neurons is usually reestablished after renewal of independent respiration. The
absence of respiratory movements in the period of adrenalin apnea is apparently
explained by disruption of interrelations between inspiratory and expiratory groups
of neurons of the medulla oblongata respiratory center.
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AMUR~O: Shul'gina, 0. 1.

GIG: none

TIL3: Background impulse activity of rabbit cerebral. cortex neurons in dovolopnent
of eonditionod reflexes

SOURCE: Vsosoyuznaya konferentsiya pa noyrokiborrnotiko. 3d, F-ostov-on-Don, 1967.
Problemy neyrokibernotiki (Poirsof nourocybornetics); roforaty dokladov
lccnferentsii. Xtostov-on-Don, ltd-vo Rostovakog-o univ., 1967, 168-169

TOPIC TAGS: conditioned reflex, r~euron, corobra3. cortex, rabbit, !ZW

ABSTRACT: Background impulse Lativity and reactions of 120 neurons of the
sensorinotor, auditory, and visual re~gions of the cerebral cortex of unanosthetized
and unrestrained rabbits were thoroughly analyzed. Prolonged observation of
background impulsation reveals that a considerable part of the neurons have groat
stability of frequency and distribution in time both beforo and during the period of
conditioned reflex dovelopmtent. However, analysis of back~ground impulsation in
different groups of neurons revealed a number of directional changes in its
paranstors under the effect of combinations. The neurons can be divided into two
basic groups according to degree of relationship between reaction to applied stimuli
and intensitt of background inpulsatien: 1 ) neurons with stable reactions whiich do
not change essentially in proportion to stimulus repetition;, and, 2) neurons with
variable reactions ttieh gradually waaken in proportion to stimulus repetition. The
expressiveness of the reactions of those neurons was Usually associated to srAe
extent with the level of their background impulsation. The appearance or
Intensification of a tendency to grouping 'if impulses into bundles was observed when
conditioned or unconditioned stImuli. of t'.iytbunic stimulation were applitd to a
number of neurons in the period of retlex development. The frequency of appearance
of bundles usually corresponded to the basic frequencies of the E.ýZ spectrum for the
rabbit cerebral cortex (2-10 cps). Changes in background impulsation during reflex
development apparently reflect processes of distribution of tonic excitation flows
connected with formation and reinforcement of conditioned reflex functional systems
of neurons. These systems provide an adequate reaction to the stimulus, which
acquires new information significance for the organism.

-136-



AUMi{&: Skr-ebitskiy, V. a.

QRG: none

TITIS: Soecific and nonspecific inhibition of neurons of the visual cortex of the
rabbit brain

SOU2CL: Vsesoyuznaya konferentsiya po neyroklbtnrnotike. 3d, Rostoy-on-Don, 1967.
?troblemy neyrokibernetiki (Problems of nouroccytrnatics); referaty dok-ladov
konferenteii. Restov-on-Aon, lad-ye Rostovakogo univ., 19057, 139

TOPIC TAGS: rabbit, neuron, visual perception, cerebral cortex, biopotential

ABSZi7ACT: The response to a flash of lig~ht of a large part of the neurons of the
rabbit visual cortex includes an inhibiting pause havingr differeAi latent periods and

4 durations. intracellular recording-s denmonstratcd that both short and long latent
inhibiting pauses are accomnpanied by decvlcpraent of an inhibiting postsynaptic
potential. Short latent inhibiting postsyn~aptic potentials (writh a latent period or
15-25 msecc and a duration of 15-25 nsec) are characterized by a steep leading front
and a more sloping rear front on which one or several peak potentials can appear.
Still another inhibiting postsynaptic potential is often recorded following the peak
potential, and an Impulse discharge ir recorded after the inhibiting postsynaptie
potential. Such a sequence of inhibi~ion and activation periods is characteristic for
responses of the visual cortex to light flashes. Long latent inhibiting postsynaptie
potentials (with a latent period of 4'0-?0 msec and a duration of mere than 100 Mate)
have a sloping leading front and a steep rear front on which peak potentials are also
recorded in the form of pestinhibiting output.. An interesting feature of these
inhibiting, co~mponents of' the respoonse is the corresvorndonce of the tire and duration
of their focal potentials arising in response to the light flash. Response of a
considerable part of' the neurons of the visual cortex to action of different nonvisual
stimuli consists of inhibiting their spontaneous activity and their light Induced
activity. Preliminary data obtained indicate that this nonspecific inhibition :is not
accompanied by develop*Mernt of an :InhZ~biting postsynaptic potential. Nonspecific
Inhibition is accompanied by suppression of both impulse discharges and inhibiting
postsynaptic components of light responses.
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AUTHOU.: Smil'gevichus, A.; flarushoviehuc. s.

G-.G: none

TITlI: Reactions of spontaneously function.i-m nerve cells to external stimuli

"SOLRCE: Vscsoyuznaya konferentsiya pa oyr.oiber:ctikc, 3d, i.ostov-on-Zon, 1957.

Probleny neyrokibernetiki (?rbblens of ncurocybernCtics); referaty dokladov
konferentsii. ?.ostov-on-D)on, 1d-vo LostovskoZo univ., 1967, 140-141

TOPIC TAGS: biopotential, snail, neuron

ABSreACz: investigations wore conducted on nourons of the subpharyngeal ganglion of

Helix pomatia L. Thqe biorotentirns wcre neasured with intracellular microolectrodes,
and the left, right, or both allial nerves were stir.ulated in the course of 5-45 soc
with serial impulses of various paranoters. The follow:ing typas of reactions ware

obtained; i) under stimulation the general level of the moan interspike interval

decreases, and only the first interspike interval after the st-.Lulus is larger than

the mean--this reaction is sonetires absent; 2) the spread of the interspike interval

increases at the start of stLnulation for the sane duration as the mean interspiko

interval; 3) slow growth of the interspike interval with a largo spread occurs with

stimulation, and after cessation of sturyraction there is , slow return to the norm

within 15-25 3ec; and, 4) some neurons react only to switching on and st,-itching off

the stimulus by decrease of the interspike interval. 2hese reactions are explained

en the basis of hypothetical circuits which have posttetanic synaptic activation.

140.

AIYDIKi Sokolenko, P. T. Samarin, A. I.

CBO: none

TITLE: Time functions in neuron networks with feooeack

SOUMCE: Vsesoyuznaya konferontsiya po ncyrokibornetikec 3d, Rostov-on-Don. 1967.

Problemy neyroklibernetiki (Problons of nouroe)tornotics); roferaty dokladov

konferentsai. Kostov-on-Don, Izd-vo Rostovskogo univ., 1967, 141

TOPIC TAGS: neuron, feedback, learning process, self regulation, mathematic logic

ABSTRACT: Based on recent data from electrophysiology, the real neuron can be

considered as an analog-discrote converter. ,The work of the neuron cannot be

adequately described by Boolear or rultiple value logical functions, and neurons and

netw-orks with feedback cannot eonorally be described without using time logical

functions. Since the excited neuron gcncratoa; i••plsos of constant amplitude and

- 138-



duration, it would scom that r sot of ttia Boolean functions could be used to describe
its vork, but the time and spatial su-ntion occurring at tho neuron inputs require
appl cation of a set of multiple value logic. The present report considered the
results of usLng a bot of time logical functions to describe the work of neuron
networks and examined cmrtain proparties of neurons with closed loops. Time logica
functions make it possible to investigate the work of net-works in which the value of
some of the neuron thresholds depends on the states of other neurons or on past input
effects, and this in turn can load to describing processes of learning and self
adjustment in the neuron networks.

AUrwC•: Storozhuk, V. ý.

CC-O: none

TITIM: Functional organization o.' the output of the cat primary somatosensory cortex

SOUWRC: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, i967.
Probleny neyrokibernetiki (Troblens of neurocybernatics); referaty dokladov
konfarentsii. Postov-on-Don, izd-vo hostovskogo univ., 1967, 143

TOPIC TAGS: cat, nerve fibor, neuron, cerebral cortex

A3SflACT; cýn stimulation of nerve5 of a front leg, 393 neurons of a liited section
of the prinary seroatosensory cortex responded with latent periods within 6-52 msec;
65-. of the neurons began generating impulses in the positive phase of the primary
response 6-16 nsec after stimulus application. Study of the latent periods of
restonses to stimulation of the sane nerves i-n identified pyratidal neurons
demonstrates that this section of the cortex sands three responses into the pyramidal
tract via different groups of neurons. These responses are: i) a s.mall part (ie)
of the identified pyramidal neurons generates an urgent response with a latent period
of 6-9 msec apparently linked 4ith direct thalanie activation of pyramidal neurons,
bypassing the intercalary neurons of the cortex; 2) a large part (75") of the
Identified pyramidal neurons participates In the basic response 14-23 msee after the
st•mulus, i. e. within S msec after entrance of the signal into the cortex. This
time is sufficient for the signal to pass through four or five successive cortical
neurons; and, 3) an insignlficant run'oer of neurons participate in a supplementary
response which appears 30-40 msec after stimulus application. A finer gradation
within the limits of each response is apparcntly realized by the speed of passage
along the fibers. Neurons whose fibers have different speeds of passage (6.4-i1,
13-22, and 30-45 msec) participate in each of the three responses.
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THE FUNCTIVOAL ORGJMIZATIOI OF NEURONS DURING AN EMIPTIFORMI DISChARG

ORG: Laboratory of Biophysics, Rostov University (Laboratoriya
biofiziki, Rostovskiy universitet)

Sukhov, A. G. Hezhvuzovskaya nauchnaya konferentsiya po
neyrokibernetike, 2d, Rostov-on-Don, 1965. Problemy neyrokibernetiki
(Problems of neurocybernetics); materialy konferentsii, v. 2. Rostov-
on-Don, Izd-vo Rostovskogo univ., 1966, 208-212. AT7033549

The neuron organization of focal epileptiform discharges was studied
to determine the relationships between neurons under various conditions
oa CHS activity, particularly during intense stimulation. An analysis
was made of the impulse activity of 70 neurons umder varlious conditions
cortex of a white rat, recorded during focal epileptiform activity.
This activity was characterized by two- or three-phase peaks (frequency-
3-4 peaks/see; duration- 50-100 meae). Two general types of neuron
activity were identified. Tmpulse activity increased in the first type
and decreased in the second type. Sixty percent of the cases were of
the first type, 302 were of the second, and 10% could not be classified.
The type of activity found in any one neuron varies for a number of
reasons. One factor determining the type of activity in a given
neuron is the point of application of the stimulus. During repeated
attacks, If the sane point on the cerebral cortex is stimulated, only
102 of the neurons will show a change in activity. If two different
points are stimulated, the activity of 33% of the neurons will be
altered. If a stimulus is given at three points, there is an activity
change in 47% of the neurons. The electrocorticographic picture of the
attacka, however, does not change. The experimental data substantiated
theoretical predictions. The similarity in distribution of experimental
and theoretical data indicates the possibility of a relationship
between the neurons, determined by statistical distribution of
stimulated and inhibited naurons under normal conditions and during
inteno stimulation (i.e., opileptifors activity). [LS]
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AUtDC.; Su,.ov, A. 0.

QRG-. none

TITLE: Soma mcchanisms for selecting a signal from random oscillations of background
impulse activity

SOURCL: Vsosoyuznaya konforentslya po neyrokibhrnotiko, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernatiki (Froblcrn of nourocyborn tics); roferaty dokladov
konferentsil. Rostov-on-Don, Izd-vo .ostovskogo univ., 1967, 143-144

TOPIC TAGS: neuron, biooloctric phenomenon, cerebral cortex

ABSTRACT: Reactions of neurons to a standard stimulus under spontaneous or artificial
change in background activity frequency wro investigated. Stimulating reactions with
infrequent (up to 10 Inpulsos/sec) background activity and inhibiting reactions ui.th
frequent (above 30 impulses/see) background activity predom:Lnated. Stimulating
reactions with subsequent inhibition also occurred for a nomn 10-20 Impulses/soc)
frequency of background activity of cortical neurons, which is optimal for clear
detection of both signal phases. tnis two phase roaction of the majority of cortical

neurons is relatively indopondont of randon changes in impulsation frequency and can
be reliably selected from the contrasting inconstant background. It is supposed that
the separate stimulating or inhibiting phases of the signal, which have gained
predominance in individual neurons becauso of random reduction or extinction of their
background activity, can be mutually sunmarized at the output of the neuron ensemble,
hypothotically on largo pyranidal cells, and can statistically reconstruct a reliable
picture of an already amplified and partially processed signal.
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Amat: Sysoyov. V. V.

GCG: none

TITTZ: New concopts of the refractivity of oxcitcd structures

SOU&CjZ: Ysosoyuznaya konferantsiya po noyrokibernotiko, 3d, Rostov-on-Don. 1967.
Noblemy neyroklibornetiki (Problems of nourecybarnotics); roforaty dokladov
*onferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 144

TOPIC TAGS: nerve, neuron

A3SMIACT: It appears nocessary to introduce the concepts of a standardized effcctive
refraotin& period and a natural effective refracting period because the duration of
the effective rofracting poriod depends on tho par otors of the tes-rine et•ill-.

The relation betion the effectivo (or functional) rafracting pariod and the lability
coefficient dotorminod by Ukhtomskiy (1934) is examined. The lability coefficiont
siuat show the lowemr limit of the set of valuos of the offoctivo refracting period,

uhich period characterizes a given excitable structure In a given functional state

depending on the rhythm of activity. Difficultios in moasuring the effective
refracting period, the natural effective refractinS period and the total refracting
period are examined, and recoomendations are mado for determining the refractivity
and lability of excited structures.

145.

AUTMCR: Tereshkov, 0. D.

tRG: none

TITIZ: Some principles of the structural-functional organization of the nervous

system of annelids

SOtCE: Vsesoyuznaya konferentsiya .o neyrokibernetike, 3d, Rostov-on-Don, 1967.

Problemy neyrokibernetiki (.Iroblems of neurocybernetics); referaty dokladov

konferentaii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 147

TOPIC TAGS: nervous system, annelid, central nervous system, peripheral nervous

system. feedback, biologic model

ABSTPACT: Afferent informrtion about states of the external envfrorrent and

individual organs enters the animal central nervous systen by undergoing considerable

divergence, caused by initial inforration processing in the peripheral nervous

apparatuses. Efferent information entering the animal effector organs is the result

of a significant convergence of signals de-cendinc from the central nervous syste.,

caused by activity of the peripheral nervous apparatuses in decoding central co.eands.

A ganglionic accuualation of nerve cells in the lateral nerves of the leech (si'enko

and Tereshkov, 1967) can serve as an example of such a peripheral apparatus for
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afferent inforration encoding and efferent information decoding. Closed-loop
feedback circuits function in the entire svstem and enable the organism to adapt
effectively to the external environment. These principles of general structural-
functional organization and other features of the nervous system of annelids make it
a prospective model for studying the organization of the nervous system of higher
aniraIs.

l40.

AUIrOd: Tolkunov, B. F.

c.;none

TITTE: Statistical characteristics of background and induced activity of neurons of
brain reticular formations

SOU.RCE: Vsesoyuznaya konferentsiya po ncyrolcibernotike, 3d, Postov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 149-150

TOPIC TAGS: neuron, brain, rat, statistic analysis, probability

ABSTRACT. The background activity of central neurons and espacially of neurons of
reticular formations of the brain can be considered as the result of interaction of
three basic factors: the individual features of the neuron, the nature of interneuron
connections and of the relationships inside the functional complex, and the afferent
flow to the neuron. The abundance of synaptic contacts on the neuron surface and the
broad divergence and convergence of input signals in the reticular formations allows
the assiunption that afferentation to an individual neuron approximates a random flow
of impalses. Such Lnpulse flows can be investigated by statistical analysis. The
background activity of central neurons and the nature of its changes during
stimulation were investigated in rats by constructing interval histograms,
poststimuli histograms, expocted density histograms, and postimpulse probability
curves. Each neuron had an interval histogra-, of the constant type. All neurons
were divided into two types depending on the nature of their postimpulse probability
curve, namely, neurons whose postimpulse probability curve passed through a maximum
and neurons whose postinnulse probability curve did not have a clearly expressed
maximum. These two types were represented to different degrees in various brain
formations. PReaction to external stimulation wcas accompanied by rearrangement of the
interval histogram when prolonged change in neuron activity in the postimpulse pariod
was found in the poststimuli histograms. The expected density histogram
characterizing the distri'bution of neuron discharges in time was a more variable
characteristic of neuron activity. Corparison of the interval histogram and the
exaected density histogram demonstrated that the statistical distribution of
interimnulse intervals and their tin.e organization can change independently and to
all appearances may be the result of different mechanisms.
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AUTd0t: Vasilevskiy, N. N.; Trubachev, V. V.

coG: none

TITLZ: Electrornhysiolooical indices and neural learning mechanisms

-Otg.Cz: Vscsoyuznaya konforcntsiya po neyrokibernetike, 3d, Aostov-on-Don, 1967.
fr:ecny neyrookibernet.iM (&v oblens of neurocybernotics); referaty dokladov
konferentsii. :ýostov-on-Don, Izd-vo Rostovskogo univ., 1967, 20

TOPIC TAGS: rabbit, learniný mechanism, cerebral cortex, E&G, neuron

AASt¶ACT: £lectroence-ztalograffhic and cellular reactions in the cortex of the larE;e
hemispheres of the rabbit during devulornent of temporary connection were investigated
on a defensive reflex mrodel. it was demonstrated that the pmost pronounced dynamics of
the £30 at the representation focus of conditioned and unconditioned stinuli are
observed in Vhe initial periods of applying and withdrawinc one or a conbination of
indifferent stinuli. On the basis of the data it is assu.cd that changes in tho £33
mostly reflect transitions (adaptation to new conditions) from excitation processes
in the brain to local processes. The dynaxics of the reactions of type I neurons of
the pojective system coincide with the phase of transitional processes in the brain.
Type I1 neurons with extended receptive fields display the most characteristic chan-es

,of imoulse activity during the phases of establishing and reinforcing a tempory
connection, when 3S indices are extraordinarily poor. An unusual lightening of
imtulsation beyond 200 to 500 milliseconds is observed before the start of reinforcing
stimulus action. Intensification of activity is partially correlated with low
amjolitude negative SSO waves and the electropositiveness following them. '1he results

allow us to assume that at least two mechanisms regulating the central processes

participate in the learning process. One mechanism determines the transitional
processes and the other determines the development of specialized interneuron
bteractions (closures).
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i AUWE : Viziteyv,. .5 A.; Aoclyy, Yuý D.; G.

G:AG: none

TITL•: Sin-ultoaneous microeiectrode ivestigat n olf sevev"1 nnurons of the cat zmctor
cortex

SOCI2CS: Vsesoyuznaya konfer.ntstya po no•yrokrbCrn•tikc, 3d, R.ostov-on-Don, 1967.
Problemy neyrokibernetiki (eroblems of neurocyoernetics); referaty dokladov
konferentsji. Xostov-on-Don, izd-vo ostovskogo univ, 1967. 22

TOPIC TAGS: cat, neuron, sensory motor area

ESTRACi: Simultaneous observation of several nerve cells within a certain section
of the cortex or the larc'e henispheres of a rm.rnial is of interest for understanding
the character of the functional relationships bet,,-een the cells of the most
complicated neuron corinlexes. This investivation was carried' out with a device
developed in the laboratory hich shifts five microeloctrodez si;ultanoously and
autonatica•lly with visual control of the results of the shift (Viziter, :<uznetsov,
1965). The article presents results of microolectrode investigation of single
neurons and neurograns of background activity of several neurons of the motor cortex
of the cat simultaneously recorded extracellularly, and results of change in this

.activity with sound, light, and mechanical stimulation of the corresponding
receptors.

AUTHOR: Vladinlrova, I. A.; Storozhuk, V. U.

ORGO: none

TIME: Some characteristics of interneuron relations in the somratosensory cortex

SOLJ?C-: 0! SSSR. Nauchnyv sovet no kor:pleksnoy proble-e "Kibernetika". Voprosy
bioniki (Problems of bionics) .oscow, IzJ-qo "Nauka", 196?, 19'-19?

TOPIC TAGS: neuron, cerebral cortex, information processing, biopotential, hunan
memory, peripheral nervous system

ABSr-ACr: Functional interneuron relationshics at the hichest analyzer levels in the
cerebral cortex wzre investigated to hv!m elucidte the basic principles of how the
nervous system analyzes P-apes of the external world. Though the peripheral sections
of the analyzers are quite sp:c.cializeýd and differentiated, their cortex sections have
much in co:'non in structure and function. Ch the basis of the latter, the authors
hynothesizea that inforr.etion processin- in the neuron network of the projective zones
of different analyzers cpn be bosnd on the sa:r.o goneral principlcs. A sienal arriving
at the cortex leads to the arpparance of cozzle-x functional relationships betw-een
cortex neurons, Lut evn the" first ro-'ez of the s4inal tn the cortex are not altar.
nunction:), properties of neurons 1r7- int-rneureo rcetloeships in the first projective
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sone of the cortex of an anosthetized anir.i) (not spe:ified) were studiod. A
somatosenzory cortex area (3--4 r-n) loclttlý in the posterior sigr.oid zyrus arn.
corresponding, to the proJction of t-'o differ-.nt nrvwcs (,;o.inri and uln.r) of tho
anterior extrenity were invctIgated. On thu b., s's of 924 reoorded neuron r
150 neurons were selected for rrolongee ebsurvwtion of haPckgro-wnd rhyth:,i boccts.i, their
response to peripheral stinul-tion provide-d material for statistircl processing.
Evoked resoonses of tho selected neu'rons were re-corded si nulatncouzly vith a surfpcu'
microalectrode. Nineteen of the 150 neurons did not display any noticeable change in
background activity despite repeated stiriulation. The rest of the neurons W-are
divided into four types accordlnC to their chfrActeristic changes (see FiE. 1).
Type I represented by 81 neurons .nerated one or several sdditional extra isipuhoa
'Mich generally cor sp=nd'd to "hc initial first response. Type 2 repr-se'ntd by 7
neurons evoked In addition to the initial response a group of successive dicla•rp-es.
Typeý 3 represented by 29 neurons temporarily ceosed bacground activity. i'yp• 4
represented by 14 neurons produced discharges in the initial response period with
subsequent tenporary cessation of backrand rhythmicity. Type 1 neurors lscatod at
a denth of i.00-14jO microns had a latent period not exceeding 20 nsec (range fron
7.3 to 52 msec). Type Z neurons located at a depth of 1160-2170 micr•ns displayed
extra discharges 8-36 msec after st-.ulus application folloi:ed by a successive volley
in inpulses. Type 3 neurons found at r deeth tf 640 ricrons displayed responses ;;ith
backgroxnd rhythnicity froqu,,ncy not less thea 6 eps and duration of dischargo
cessation varyin4 from 140 to IL50 nsec. .esi-ption of rhythhm started with iLz-:lsr
of a lover frequency and initial background was restored only after the third or
fourth impulse; the latent period for this type does not exceed 15 nsec. Type 4
neurons located at a depth of 570-1580 nicrons displayed a background rhythmicity of
at least 10 cps and the latent period ranged from 7.8-25.5 msec; cessation periods
did not exceed 400 msec. The type of response for each neuron was stable, but
occasionally neurons c zn, d their type of response; generally, in this case, types
2 and 4 changed to type 1. Considering that the latent period of individual neurons
can exceed 50 msee and the response can consist of several impulses, it can be assued
that the initial evaluation of an inconing signal takes place in the first 100 msec.
However, the cessation of impulse activity for 400 msec or more. and also the
successive discharges of some neurons show that the signal trace, which possibly is
related to short term memory, remains for approximately 0.5 sec. 1hus. neurons of
the first projective zone are capable of preserving signal traces for a short time
as well as analyzing signals arriving directly from the peripheral nervous system.
Orig. art. has: 4 figures and I table.
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Fig. 1. Types of cortical neuron responses
5, to peripheral stimulation.

"1 i--iapnilses at time of initial response;
2--inpulses at tine of initial response and

.. .. .... -..- .successive discharge;
3--tcmwoorary cessation of impulse activity;

'sac• 4 -- inpulse at tine of initial response and
T 7-. subsequent temporary cessation of impulse

I i- 1 i[activity.

On each oscillo-ran: the upper curve represents the microelectrode lead;
the lower ciuve represents the microolectrode lead from the cortex rurface;
and, the numbers under the oscillorram show the depth at which the neuron
responre was recorded.
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AUMO.:C: Voronin, L. L. Tanengoltts, L. I.

ORG: none

TITLE: Synaptic mechanisms of neuron reactions of the cortex motor zone to signals
of different sensory modalities

SOCICE: Vsesoyuz2aya konforentsiya po neyrokibernetike, 3d, Rostov-On-Don, 1967.
ProbleVy noyrokibernetiki (Problems of neurocybernetics) ; referaty dokladov
konferontsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 26

TOPIC TAGS: cat, cerebral cortex, neuron, sensory motor area, anesthesia, visual
activity, taction, audition

ABSThACT: Reactions of fifty neurons of the cortex motor zone of the cat under
chloralose anesthesia in response to electrocutaneovs stimulation of the extremities,
light flashes, and audible clicks were investigated with intracellular
ricroelectrodes. In the majority of cases the postsynaptic reactions to all the
stimuli had a similar form. The latent periods of the responses were within the
linite of 8-30 msee for electroeutaneous stimulation of the anterior contralateral
extremity, 18-55 rnseo for the flashes, and 10-40 rnsec for the clicks. Regular and
similar changes of the postsynaptic potentials, appearinG in response to somatic and
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auditory or visual stimulation, wore cbserved -with change in the membrane potential.
When two stinuli were applied with a small Interval between them, the re.ponsa to the
second stimulus was blocked when the interval was less than a certain value (0.1 to
I see for different neurons) regardless of the relation of the modalities stimuli.
It was discovered that this blocking is not related to postsynaptic inhibition in the
ecils, but to blocking of the second signal on the way to the cels. It is assumod
that g•na ls of dierent moda3.ties reach zeurons of the motor cortex by the same
or limilar pathways, and the prima'y Interaction of these signals does not take place
n othe cortical eurons.

.o.

m151.

AUTHI~s Tefinov, V. N.; Chunaohenko, A. A.; Golovatenko, V. P

M~G tnone

fTMES Samn methods for operative analysis of Impulse activity of nerve conls

SOMRCM Vaesoyuanays. konferentsiya po neyrokibernetike 3d, Rostov-on,-Don, 196?.
Probleany neyrokibernttikd (Problems of nevrocyborneticsS; reforaty dokiadov

* konferentail. Rostovw-on-Don, lad-vo Rostovsakgo univ., 1967. J43-44

TOMI TAGS: neuron,* pulse amplitude, central nervous system

ADSTRJCTs Many elcotrophysiologic*l experiments are based on the method of recordin_,
* impulse activity of neurons under differont effects on the nervous system. Thur. it is

advisable to develop methods for rapid and precise evaluation and measuremont. both of
background activity and of regular responSe to this background during application of
an effect. The reaction of a neuron to an external stimulus can be characteri-bi ar.

*change in its impulsation frequency. A simple plan is proposed for a device calicod an
intervalograph * which converts interimpulse intervals into amplitude and raore os the

* correspbnding curve with an automatic rocorder. R~ecordings of intervalograms obtained
* in experiments are presented. The Int~ervalogram makes it possible to find clearly

expressed regularities both in background activity (for example, periodicity of ono
or another tMp) and in the neuron reaction. A plan is presented for another device

* based on a method for averaging impulse sequences during mualtiple repetition of
*stIxdastion. The device separates neuron reactions from general backgrounds
containing both randoom and periodic 4compnets9:eM it can also SSepAg latent
perlodiaities of certain tnpes
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AUTHCR: lofraenova, T. M.; Zhadi2n, M. .; Z burneyovt, L. I.; Kondratlyw.a, I. N.;
Helekhova, A. M.; Shul'gina, G. I.

.RG: none

TILE: Investigation of correlations of activity of adjacent neurons in the rabbit
cerebral cortex

SOURCE: Vscsoyuznaya konforontsiyra po neyrokibornetike, 3d, Rostov-on-Don. 1967.
Problemy neyrokibernaetiki (Wroblems of neurocybernetics); referaty doklldov
konforent1i1. Rostov-on-Don, Izd-vo Rostovskogo univ., 196?, 44

TOPIC TAGS: rabbit, neuron, cerebral cortex, data correlation, central nervous
system stimulant

ABSTRACT: The activity of 213 pairs of neurons of different regions of the cerabral
cortex of nonanosthotized and iMmObiliLed rabbits was analyzed under the action of
different stimuli (light, sound, etc.) and of pharmacological substances (bromino,
morphine, caffoine), using a cross-correlation method. In the absence of stimuli or
,harnacological substances, a small nurber of neuron pairs function in a correlated

riannor - up to 9.6% in the sensorimotor roeion and up to 15A in the visual region.
The distribution of the total number of neuron pairs according to a correlation
coefficient indicates reliably nonzero background activity but of a ibY or averace
level of synchronization. The synchronism interrelations in the majority of neurons
(functioning both in a synchronized and nonsynchronized way) are maintained steady
in time both in the background and under weak stimuli. Increase in the number of
neuron pairs functioning in a synchronized way is observed under rhythmic light
stixulation and during administration of the sedative. pharmuaological substances
bromine and or ."*inee
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AUVIO3: Yemel'yanov, I. P. Popov, L V.

ORG: none

TITle: Data an the relation between neuron impAse di.charges and oscillations of
the slow biopotential

SCUT CE:. Vsesoyuzn&ya konferentsiya po neyrokibernotiko3d * Roatov-on-Don. 1967.
Prc, leWy noyrokibornetiki (Problems of neurocybornotics 5; roforaty dokladov
konferentsii. Rostov-On-Don, Iad-vo Rostovskogo univ., 196?ý 42

TOPIC TAGS: frog, statistic analysis, neuron, biopotential, visual perception, brain.
phase analysis

ABSTRACT: The statistical relation between neuron impulse activity and the sloir
electric activity of nervo structures was investigated in the frog by recordin5 the
spontaneous electric activity of tho central section of the visual analyzor. The
problem was investigated by two methods. The first method provided for study of the
statistical properties of one-dimensional distributions of :ntervals betweon impulsos
with subsequent separation of limits for impulse bundles. Tho connection bet,"on
impulse bundles and the slow potential phase was studiod. The second method was
based on a hypothetical connection between the rising and falling fronts of the slqjw
electric potential and the excitability of cortical neurons. An attempt was made to
discover and confirm this regularity. The rising and falling fronts of sin-le waves

'were separated in graph recordings of oscillations of the slow electric potential,
and separate counts of impulses for rising and falling fronts were performed. The
nwerical values obtained were compared and evaluated with a statistic criterion for
alternative groapings. The results of the research were considered from the
vieupoint of ;base relationships In a systm, of slow graduml regulatiom of
emitability In the brain. .- ,
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AUTH0.: Yeremenko, I. V.

aIG: none

TITLE,; Feasibility of studyinE processes in neuron networks on the basis of the
hypothesizd oxistenoe of hologram memory

SOURlCE: Vsesoyuznaya konferontsiya po neyrokibcrneatike, 3d, Rostov-on-Don, 1967.
Problcmy nourokibernetiki (Problems of nourecybernetics); referaty dokladov
konferentsii. Rostoe-on-Don, Izd-vo RostoVskogo univ., 196?, 42-43

TOPIC TAGS: neuron, brain, holography

ABSTRACT: There are no knoun hypotheses for constructing algorithms sikulating
mechanisms of the entire brain which connect the following basic features of neuron
networks: the unfailine presence of rhythmic oscillations in such structures as
nerve ganglia of the water bug and human brain; the high speed of response of nemwos
networks wi.th relatively sall rates of ion procccs; and, the high reliability of
newron networks, which is not explained by structural redundancy. Methods for
obtaining holo.6rans from photographs were created and exparimentally carried out on
the theoretical basis of processes for restoration of a wave front (Gavor. 1947;
lyton and Upatniyok, 1964). Those photographs can be €wnsldered as permanent storage
memories with Indolible recording. Proliminary analysis presented by the author

-demonstrates that the hypothesis on the existence of hologram memory in neuron
-networks has a definite value. In accordance with this hypothesis the neuron is
examined as threshold element and the alpha oscillations as a group monoohromatie
stimulus. The hypothesis allows finding a logical connection betwen the features of
neuron structures and the physial interpretation of these and certain other feature.
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AUTHORt Zovoke, A. V.; Tataeinov, L. 1.

ORO; none

"TITZT: Dtermination of the density distribution of nerve fibers, by the frequency of
their transmitted impulses

* . lC~t Vseeoyusnaya konferent,1ya po neyrokibe netike 3d, Rostov-on-Don, 1967j
Pkoblerxy neyrokibernotiki (Problems of neurocybernetics5; referaty dokl.4ov
boferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 50

TOPIC TAGS$ nerve fiber, biosleoctric phenomenon

ABSTRACT. The distribution of a rolative number of afferent fibers can be doterminod
".by the frequency of repetition of impulses of naturally induced activity, without
resorting to splitting a nerve into individual fibers, using a method of counter
(ortho and antidromic) impulses. Methods of-calculation were worked out based on
analysis of the relationship of amplitudes of antidromic potentials to the
interelactrode distance and the moment of stimulus application. However, these
methods are limited in us*e because of inhenreem ent errore. Rsults of
-- expu-ntal detemination of a law of distribution of nerve fibers based an
.rt&cnio Impulse ftequmioies are discussed, ard a new Method of aloulation is
jrs ed *ioh eliminate samw of the masurement errors.

1.56.
_- •ilyukas. R.t larushevichus, Z.

o SOS nlone, i .:'.•;

' •- •TMI: Statistical characteristics of the spontaneous electric activity of giant
' ., asa-ans of the apple snail in relation to an ion environment and temperature

SO80152: Vsesoyuawmya konforentsiya pa neyrokibernetiks 3d, PRostov--on-Dori, 1967.
Fr'o frubl.a neyrokibernetiki (Problems of •iouroceybnetrics roferaty dok5adov

bmftumtsi. Reto-mn-1)ns, Isd-'vo Rostovakogo univ., 1967,at d46 ao

STOPIC TIAs * snail, neuron, ion, temperature dependence. bioelectric phenomenon

A-" FLCACT' Statistical characteristics, i.e. the moan interspike interval, the mean
S." quadratic deviation, and the distribution of interspike intervals of the spontpngous
!'.-. electric activity of giant neurons of the apple snail (Helix pomatia) under different

' - ion evir=ments and temperatures are presented. The spontaneous electric activity
_ f e the giant neurons was measured with ordinary microelectrophysiological equipment.

A eomposition of 78 mi-lim-ls NaCl, 4.5 -1flimels IM, 10 milliols Cal 2 , and 6.7
xiflimo1s 3%ECC½ served as the 4 .nitial physiological solution. Nhen Ns Increased
fr-" 78 to 4W80 millmols the mean Interspike Interval decreased two to three times
awe than samal. it•hout a odinm solution at the start, it Increksed by five timis
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and after several minutes +the generation of FD coased altomcthor. Similar rosults
vere obtained v:hon the Nl was replaced by Li+. When the t+ vws incroased to 10
milliols spontaneous activity hardly changed, but an increase to I0 millinols loQ to
considerable changes. W'hen the Ca was increased from We to 40u millitzols the mean
intorspike interval increased by almost ten times. The moan intorspike interval exAn
its mean quadratic deviation depend on the temperature* Th* mean qadratic deviation
of the Intorspike interval is dreatl•y proportional to the mean interspike Int4wval,
but the aoeffUtment of variation wain. almost sosatuit.

13

!N
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Sub-Section 2. Neuron and Neural Network Modellina

157.

AUrda.: Akhemrov. U. Sh.; Yevdokimw.v I. Yu.; Sorokin, G. P.

O.M: none

TITLS: ElectricAl models of single &tuv.Aation

SO)MC': Vsesoy%1znaya konforentsiya po neyrokibernetike 3d, Rostor-on-Don, 1967.
PFrble.ny neyrokibornotiki (Problena of neurocybernotics); ref:&aty dokladov
konforents4J. Postov-on-Don, lad-Vo Rostovskooo univ., 1967, 9-10

TOPIC TAGS: nerve, biologic model

A3STRACT: Threshold excitation of the nerve is exanined in the present work as the
start-up of a system. The kiyetic law of stimantion is graphically described by a
strength-duration curvo. Despite quantitative differences in individual indices, the
strcnjth-duration curves for different substrates have a number of cornumon features
such as a ranjo of miniIal intensity and a condition under which minlmal energy is
"expended for the threshold signal. The coc.on properties listed pertain not only to
the processes taking place with stimulation of the excitable tissues, but also to
many natural phenomena (thormal. hydraulic, electronic, etc.) whieh can be combined
inder the gor.aral dosignation of "starters." Wadels for the start-up of neural
excitation based an element& of radio engineering circuits are exined. The first

• m•ode] attains an anodic curront with a specific actuating magnitude when the current
is tirned on. The model is in essence a thermal one, since heat transfer from the
filanent to the cathodo is involved in the start-up stages. TLe second rodel is a
start-up of the threshold element, switfhod in to the output of certain resistance-
capacitance circuits. The work of these models, like that of many others, is
described by the strength-duration curve,. In each model are corraepinding
equivalents and analogies to the processes taking place with stimulation of the
nerve. Investlgations dmenstaate the applicability of the theory of neiral
stimilation to the analysis of certain moments of irdustrial starters.
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T11' :%OLE OF THE ORGANIZATION OF SYNAPSES ON DENDRITES IN THE
"RECOGNITION" OF THE IMWULSE CODE

ORG: Institute of Biophysics, Academy of Sciences USSR, Moscow (Institut
biofiziki AN SSSR)

Aladzhalova, N. A. hezhvuzovskaya nauchnaya konferentsiya po
neyrokibernetike. 2d, Rostov-on-Don, 1965. Problemy neyrokibernetiki
(Problems of neurocybernetics); materialy konferentali, v. 2. Rostov-
on-Don, Izd-vo Rostovskogo univ., 1966, 110-114. AT7033542

A paper by S. A.Sarkisov, N. N. Bogolepov, and V. N. Popova showed
the diversity of synapse distribution on the dendrites. Electron
micrographs demonstrate that an axon can have several synapses on a
single dendrite process. (see Fig. 1). Some synapses are located

Fig. 1. A model of signal recognition
of the dendrite branch

- synapses projections; 2 - axons;
3 - bifurcation.

very close to each other, and may have an antagonistic relationship
(exciting and inhibiting). A model has been constructed on the
assumption that the synapses must be organized into functional systms,
because the stimulation of a single synapse cannot have an important
effect on the neuron activity. This must be so, since, for example
one pyramidal neuron can have as many as 105 synapses. According to
one theory, the algebraic sum of the synaptic stimuli excites the
na.oron. The authors present a theory that the synapse system of each
dendrite process can "recognize" a signal on a 'yes-no" basis. That
means that a neuron is capable of "recognizing" several signals. It
may be supposed that the information is expressed in the central
nervous system by a binary code; the impulses are represented by ones
and intervals between them by zeros. A signal may then be defined as
a group of impulses. Different systems of coding may be possible: ones
and zeros might be equally significant, or ones might be more signi-
ficant than zeros, and vice versa. The length of the impulse or
interval could be expressed by a sequence of ones or zeros. Signal
perception in the dendrites may be based on the following process. The
entering signal changes the function distributing the synapses by state
so that a correlation arises between the distribution of impulses and
the intervals in the signal (in time) and the distribution of the
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synapses according to their state (in space). It is supposed that the
shift of the synapses at the signal from a random to a regulated
distribution, which is memorization, leaves its traces in the "memory."
If the swne sequence of impulses follows, the sum of synapse responses
at the dendrite output in the bifurcation zone will exceed the level
of randon noise and recognition will occur. If a false signal contain-
ing a different combination of ones and zeros enters, the sum will
not exceed the noise level. A simplified device (Fig. 2) illustrates

A

-/Fig. 2. Diagram of the model

1, 2 .... n - synapses on the
dendrite D; A - axon path; t -

- , chain of impediments; m - response
in the bifurcation B to the n + ist

~ .<~- \impulse.

the principle of correlation. The axon paths are equipped with a
system of impediments t, which allows simultaneous entry of all the
ones and zeros of the signal into the device. After n units of time,
the first impulse (or zero) will be in the first synapse, the second
la the second, and the n-th in the n-th. A shift in the state of
synapses takes place according to this distribution. The threshold of
the synapse can be changed by a feedback from the postsynaptic
membrane to the presynaptic terminal. This occurs if at the moment
when all the ones and zeros have taken places at the presynaptic
entrances, an impulse m, which can be a response of the bifurcation
zone to the n + 1st impulse, enters all the postsynaptic terminals.
The direction of the synapse state shift then depends on whether the
postsynaptic impulse meets a one or a zero. The imperfection of the
device is that a signal containing more ones than the preceding signal,
which is stored in the memory, is falsely recognized. In order to
overcome this obstacle, the same quantity n of inhibiting synapses
should be added to the stimulating synapses. If a false signal enters
into such system, the excessive ones will enter those synapse pairs
which previously received zeros. The answer is then negative and
appears as a wave of hyperpolarization. Experiments conducted by
N. A. Aladzhalova and 0. Kh. Koshtoyants in 1962 on the axo-dendrite
stria of the cere&ral cortex of rabbits demonstrated that an
autonomous activity is possible on the axo-dendritic sphere. It is
also possible that the flow of information stimulates the development
of synapses and further dendrite processes, which may considerably
increase the elasticity and the potentialities of the memory. (EF]
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AUfilal: Aladdhalova, N. A.; Shabad, A. Ye.

ORG: none

TITI2: A signal recognition model an the level of the axodondrite sphere of a neuron

5OUTrCF: AN SSSR. Nauchnyy sovot po kompleksnoy problems "Xibornotika". Veprosy
bioniki (Problems of bionics) Moscow, ltd-vo "Nauka"l, 1967, 147-153

TOPIC TAGS: dendrite, form recognition, biologic model, learning process

ABSTRACT: Signal recognition is based on organization of synapses on the neuron
dcndrite (see Fig. 1) into a functional system uhich is created by the informaticri
flow itself. In a formal model (see Fig. 2) organization of the synapses. consists of
establishing a correlation between impulse distribution in the signal (in tire) and
the distribution of synapses according to states (in space). The states of the
synipsos are determined by thresholds and they shift during postsynaptic excitation.
An arriving signtal induces a redistribution of synapses according to states (monory);
"And, wtith repeated presentation of the same signal, the total response of a modol
will be higher (recognition) than for any other signal presented for the first time.
The statistical properties of a model make signal recognition possible and also
simultancous memory of several signals. In one of the model variants, a signal coded
in a binary code (ones and zeroes) is processed in such a way that significant
information is contained only in the ones. In another variant the signal is processed
in such a way that the ones and zeroes are of cqual importance. Properties of the
mcdol elements are compared with those of neuron axodondrite subsystem elements.

cxperiments presented on "learning" in the axod•ndrite stria of the cerebral cortex
of rabbits show the gradual formation of dendrite responses with repeated presentation
of a stimulus (ameery and recognition). Orig. art. has: 4 figures.

A-il

~" Fig. 1.* Neurons mnd their axodendrite
" , ,r, . sphere.

...I V. a-pyramidal neuron of the cerebral
��c ortex; b-cerebellar enu-on (according
' nto amon-Kahal');

, .. . . . I-,neuron body; 2-axon; 3--dendrite-;
4--bifureation zone; A D--axodendrite

sphere.
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Fig. 2. Diagram of a signal recognition modal.

A--input (axon); t--dolay;
.. D-recognItion ccll (dendrite):

; ,IS-call elencrts (synap's:);
B--summator (bifurcation zone);

1, 2, 3-..n--ordor number of characters in the
I N'" ' signal codsr m--redistributing impulse.

AUHS:i Bondar. A. A.; Dedosha, I.. A.j Psenik, A. M.; Stapnenkov, A. F.

* CEO: none

STIrLE: Realization of the principle of active learning in an electronic model of
neuron

- SOR.CS: Vsesoyumnaya konferentsiya ̂p neyro~kbernetike, 3d, R.ostov-on-Don, 1967.
Problemy noyrokibernetiki (Problems of neurocybornetioe); referaty dokladov
Ikonferentatl. P.ostov-on-Don, 1v4d-vo 3ostovskogo univ., 1967, 14-15

TOPIC TAGS. neuron, biologic model, learning process, transistor

A3STr.ACT: The principle of active learning of neurons was investigated in an
* electronic model using transistors and controlled electrochemical resistors
-, (memasors). The teaching circuit is constructed so that an increase in conductivity
of certain neuron inputs reduces the conductivity of the remaining inputs. At the
sa-"e time, the total iUnpulse activity of the neuron is held at a certain average
level. Control of the learning process (reward-punishment) is accomplished by change
in the threshold pctential of the generator used to form the neuron responses.
Exnerizents in teaching the model to recognize impulse flows demonstrated that about
10 neuron responses to a learning sequence are required for complete relearning.
In the absence of reward, the neuron spontaneously learns recognition of the most
often re-peated situation. The rate of self-learning essentially depends on the
i initial state of the neuron. As a rule it ise higher in inaspecialised neurons which
have a unifom distribution of synapee conductivities.
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Z r ncne

bionlki (Problems of bits..x.-' ;c-c. '-o:, .•',•)7 i"/8-184

TOPlc TAGS." bioni cs, cy~e net~co, nLr'-ri, ... - 5,_•.~....... ~oe naocomuter, nonlinear effect / : anio: c . .

ABST-ACT: Problems related to ithe c rl:m• 'dc1  of neutron functions are E.xanined.
Analysis of the essentially nonli.near pr-,p.perties of excited membranes mide it possible
to synthesize a universal functional neuron Lr.del (sce Fig. 1) on an U1-7 analog
computer. Analysis of processes oýc-L-L.:; in the xystez bh. harmonic linearization
provides the basic relations detcrninin :r-:acnqiy anr n~litude variations. The model
reproduces fairly completely and explarns jatlsfaclonly all known characteristics of
the electrical activity of neurons. No qutali*ative differences are found between the
properties of membranes of neurons of varicus t.•,ts.

!I !

rA '

Fig. I. Funct.iorl neuron .... . h-e devices between points
7 and the outrut of unp.,>fivr : =o3-l pa szive tranz-imsioni of
electric siL.alr throu• ,.. c!ee- tl h Cb t-en pr.. 7 A

30) and along thr base of -xon. r S, dUxc'< loop (bet.:een
points 25 and t"- otiat o ,• if 1) nodcl nonline:r
regeneration of itizt:

Orig. art. has: 6 formulas- and 4 "u ".
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CONTIhUAL DESCRIPTION .:E FUNCTIONING OF A PULSE-NEURON MODEL

ORG: none

Dunin-Barkovskiy, V. L. Biofizika, v. 12, no. 4, 1967, 746-750.
A?7025&22

According to present concepts, individual neurons do not carry

information-only average frequencies of pulse transmissions are the

variables of the nervous system. The present paper attempts to account

for this pulse generation by using the approach of a continual

description of neuron action. Mathematical treatment is based on the

neuron mode] described earlier by Lyubinskiy and Pozin (Avtomatilka i

telemekhanika 26, 1746 (1965). This model consists of three types of

elements: synaptic elements equal in number to the number of neuron

inputs, an element for space summation with the number of inputs equal

to the same number, and a pulse-generating element. Each element has

only one output. The synaptic elements receive pulses which are

transformed into the postsynaptic potential. The space-summating

element transforms the postaynaptic potentials from various neuron

inputs into the membrane potential which is represented by a sum of

a series into which certain coefficients (weights) enter; the positive

coefficients correspond to excitation, and the negative, to blocking.

The pulse-generating element transforms the membrane potential into
pulses. An analytical presentation for the output pulse is given by

approximating the summation by integration, and the error of this

approximation is evaluated. 106]
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AUihOH: Fil'Xov, V. G.

ORG: none

TITLT: Circulation of pulses in a line ut:-• simulates a nerve-cell axon and is closed
in a ring

SOURCE: rN SSSR. Uauchnyj sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) .moscow, Izd-vo "Nauka", 1967, 185-191

TOPIC TAGS: bionics, cybernetics, neuron, biologic model, nerve cell, transmission
line, differential equation solution, linear differential equation, tunnel diode
storage

ABSTRACT: An elementary prototype of a memory element on a single neuron is examined
from the point of view of pulse circulation. The behavior of currents and voltages
in the line (see Fig. i) is de3eribed by

8U oIt.h -1Yi-t-- -el oe ,•i, (U) -- T. " a

L .
-I 73±F f:lV

a b
Fig. 1. Equivalent circuits: a - of pulse transmission

line; b - of nerve-cell axon

where u., is the voltage directly across L2; and i 1 (u), C, RI, RV2 L1 , L'2 are the

leakage current, the averaged jxunction capacitance of the distributed tunnel diode,
series resistance, resistance in the bias circuit, series inductance, and inductance
in the bias circuit. The line has purely distributed parameters, and the junction
capacitance of the tunnel diodes is independent of voltage. The refractory period in
the line and singl- and multipulse cycles is examined. Results of experiments with
a ring containing 40 cells with tunnel diodes ýre given, in which only single-pulse
cycles could be observed, due to the short length of the ring. Crig. art. has: 12
formulas and 6 figures.
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AUTHOR: Gavronski, R.

OMG: none,

TITLE: Some problens of simulating visual perception by neuron networks

SOT-CF: Vaesoyuznaya konferentsiya po nroyrokibcrnctiko, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernotiki (Problems of neurocybcrnotics); reforaty dokladov
konferentsti. .ostov-on-Don, lzd-vo Rostovskogo univ., 1967, 124-125

TOPIC TAGS: visual perception, neuron, biologic model, information processing;
mathematic analysis, form rocognition

ABSTRACT: A general block diagram of the recognition process was developed based on
electrophyuiological data and certain clinical data connected with impairment of visual
perception. The feasibility was demonstrated of simulating sequential stages of visual
information processing in a model of a neuron network. Each processing stage was
realized by complex networks with local connections based on the principles of
generalization of lateral inhibition. Some principles for choice of weights of a
connection were presented for selecting the outline and certain information areas of
the form. The following stage of information processing was simulated by simple
networks to determine proportions between signals. A body of signals which determine
the characteristics of the forms was thus obtained. A method of mathematic
description of complex networks was presented. The last stage of recognition can be
smulated by aclassifying device.
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ALTHCR: Gelig, A. kh.

CRG: none

TITLE: Stability of neuron networks

SOUCE: Vsosoy-znaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy ncyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 29

TOPIC TAGS: neuron, mathematic model

ABSTRACT: Descriptions of networks in mathematic models of neurons with cross
connoctions and feedbacks have two systems--a linear continuous system and a nonlinear
imiFpulse system. Tho first describes the dynamics of transitional processes within the
neurons and their nemories and the second doscribes frequency modulation of continuous
sigmnals produced within the neurons. Let us assume that at a certain moment the
impulse arriving at the inputs of the network disappeared. If the transitional
processes within the neurons of the network become stabilized within-a certain time
interval after this, and if the impulses at the outputs disappear, then such a
network is called stable. Conditions guaranteeing the stability of neuron networks
are described. These conditions are formulated as requirements imposed on the

thresholds of the neurons and on the organization of connections between them and the
properties of equations describing the internal dynamics of the neurons.

lob.

AUTHORS: Gol'dshteyn, I. A.; Krayzmer, 1. P.; Yatyukhin, S. A.

ORG: none

TITL•: On the capacity of a neuron as a memor-j element of a high-reliability system

SOU.CCE: ANT SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) :moscow, lzd-vo "N:auka", 1967, 173-174

TOPIC TAGS: bionics, cybernetics, neuron, biologic model, huiman memory, reliability,
dendrite

ABST]_ACT: Soviet and Western literature on tne capacity of a neuron as a memory
element is reviewed. The authors consider probabilistic-statistic neuron coupling as
the most probable mode. The 1.7illis model of the plastic neuron is considered. That
synaptic weights have varying values is seen to bQ fairly rell confirmed experincn-
tally. The authors find that there is not a one-to-one correspondence between the
amount of inform.ation entering the brain and the =a-unt stored. The hun~n brain
stores data in %._,bols and patterns rather than in bits. Orig. art. has: 2 formulac
anA 2 fiLnures.

-163 - BetPvA~3CPY



167.

AUTHORSs Gutchin, I. B.; Kuzichev, A. S.

ORG: none

TITLes Synthesis of optimal formal neurons by means of analytic expressions using
fibers of the "inhibit-inhibit" type

SOURCE: All SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernitika". Vorrosy

bioniki (Prob'•ems of bionics) Yoscow, Izd-vo "Nauka", 1967, 144-147

TOPIC TACSs bionics, cybernetics, neuron, nerve cell, nerve fiber, analytic function

ABSTRACM A new, simpler method of synthesis of formal neurons with analytic
expressions is proposed, where the need for auxiliary threshold diagams is eliminated.
The analytic expression a n for a formal neuron An with n inputs a 1 , ... , an is a sum

each of whose terms corresponds to only one of the branches of the neuron. A branch

is a fiber that terminates in the neuron body. When n > 3, then

. H3a, - ha -- 113c, + fl, 2.•a, (1 -- 0) + HI(=3 a, (I - 3) +-
H-I- f:.,, (I - at) + af)aj (I aj) + H3 ,.a 3 (I - a,) +

+ H ,..,. (! - at) H :,al (I- a,) (I-- a3)
+ 1.1. ,,at (-,a,) ( Q--3) + H(,. )a3 (I - a,) (I-- a.) +
+ Hi ::: (l-a. (I -- c3 )) HI,,!))ýa, (0 - a, (I - at)) +

+ a:i:,A (1 - a, (11- Qs)) + H- ,,,a, (! -- 0 (1 -0 a)) +
•-Hu:a (t -- a, (1-- 0*)) 4. H•., (1 -- a, (tI--a,)).

The use of "inhibit-inhibit" fibers, where an inhibiting fiber terminates in another
inhibiting fiberi, reduces the minimum number of fibers required (see Fig. i).

4., e, a, e*

e. -- , " e.

"fib•er \ ' ,", ", 3d:

fifers ibers fibers

A B C
Fig. 1. Formal neuron with minimum number of fibers: A -'example 1;
B - ex•ample 2 without "inhibit-inhibit" fibers; C - example 2 with
"inhibit-inhibit" fibers

Orig. art. has: 5 formulas and 1 fieure.

- 164 -



II

168.

AUThC.: ael's, .L. V.; K-uglikov, I. T.

CRG: none

TITLE: A model of synaptic transmission

SOURCE: Vsesoyuzi.aya konforentsiya po noyrokibernetike, 3d, Rontov-on-Don, 19%?.
Problomy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo aostovskogo univ., 1967, 54-55

TOPIC TAGS: mathematic model, neuron, signal transmission, bioelectric phenomenon

ABSTRACT: Processes taking place in the synaptic plaque and in the synaptic fissure
during passage of a complex afferent signal were analyzed with a matho:ratic modal,
taking into account the following properties of the system: 1) a certain quantity of
transmitter (mediator) capable of release is contained in the synaptic plaque; 2) the
nerve impulse induces release of a certain portion of the transmitter frorm the
synaptic plAque into the synaptic fissure; 3) renewal of the initial quantity of
chemical transmitter in the sypaptic fissure takes place during a certain period of
tine which depends on previous activity; 4) the liberated transmitter diffuser through
the synaptic fissure to the chemoreceptive membrane of the postaynaptic neuron, and at
the same time there is a decrease in the quantity of transmitter because of breakde.m
and lateral diffusion (this is caused by the presence of a certain life of the
transmitter); and, 5) the membrane potential of the presy.aptic fiber and the initial
quantity of transmitter capable of release are considered as constants. Origin frcm
the synaptic plaque of a complex afferent signal with specific para&-oters is
accompanied by &aplitude distortions. Correction of these distortions can be
accomplished both in the synaptic plaque itself and in the synaptic fissure. With
low frequencies of impulse sequences in the afferent signal, correction is provly4ed
only by acceleration of reparation processes in the synaptic plaque. With h heir
frequencies it is provided by superposition of individual portions of the tr 'ter
in the synaptic fissure. A relationship was found between parameters of input nd
output signals and the properties of the transmitting system. Some cases of change
in individual parameters of the system in the procesq of transmitting a complex signal
were examined. Calculated data were extremaely close to experimental data.
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AUTH1H: Idells, L. V.; Kru~likov, I. T.; P.otsnyy, P. Yo.

QaGa none

TITLEs Re~ulation of the signal in active and passive elements of a honoigenwos
afferont structure

SO'J;CE: Vsesoyuznaya konferontsiya po neyrokibernetika, 3d, Rostov-on-DV.n, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); roferaty dokladov
konferentsii. Rostov-on-Don, Isd-ro Rostovskogo univ., 1967, 55

TOPIC TAGS: cat, bioelectric phenomenon, mathematic model, neuron, signal
transmission

ABMACTz Processes developing in active and passive elements of an activatcd systeu
in relation to strength of conditioning and test afferent signals were invertigated
in experiments on cats, based on changes in the first component of the potent!al of
the dorsal surface of the spinal cord induced by stimulýation of a cutaneous nerve.
A mathematic model was constructed of processes taking place in active and Passivo
elements of this homogeneous afferent structure during the passage of a complex
signal. When the parameters of the system have a specific ratio to the quantity of

activated and passive elements in it, either constrict'on or expansion of the
transmitting channel can occur. ýken a weak signal activates a small number of the
elements, constriction of the transmitting channel occurs due to the relatively 2nrge
limitation of the following impulse in previously nonfunctioning elements compared to
the limitatinms of the activated ones, i.e. a pulse even stronger than the previous
one is transmitted in basically the same channel as the first one. With strong
signals activating a large part of the system, the opposite effect is observed. The
subsequent pulses are transmitted with less limitation along previously unactivated

routes, i.e. expansion in a certain kind of transmitting channel and switching of
pathways inside it take place. The relationship of the effects observed to the

correlation of levels of exterrE-l and internal noise in the system and of change in

the latter during depolarization of terminal bifurcations of the primary afferents

were investigated. Some hypotheses were expressed about the physiological purposo of

the mechanisms examined for regulation of the transmission of afferent effects.
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AUIIO: Ivanov-Murokiy, K. A.; Paranonov, Yu. V.

: : • RG: none

TITL : Ptospocts for the creation of nouro-tochnological system..

SOL'CE: Vseso•uznaya konforintslya po neyrokibornetiko, 3d, Rcistor-ora-Don, 1967.
Problemy noyrokibornstiki (Probloem of nourocybornotic); refortj, iokladov
konferentsii. Roatov-on-Don, Izd-vo Rostovskogo univ., 1967, 53

TOPIC TAGS: neuron, bioulectric phlenor,.enon, bionics

ABS711RACT: Tha feasibility of constructing systaenn cot)ining neuron structurers of
living organisms with. technological devices is considered. The electric activity of
nerve formations Is oxanined as input signals for tecIhnologicLI systems. Possible

Si"variations in the creation of such systems are proposed.

171.
AUTHORS: Kirvelis, D. I.; Pozin, N. V.

ORG: none

TTULýa Some aspects of neuron log-ic

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Xibernetika". Voprosy
bioniki (Problems of bionics) Moscow, !zd-vo "...,auka", 1967, 163-173

TOPIC TAGS: bionics, cybernetics, mathematic logic, planar logic, logic circuit,
binary logic, computer logic, neuron, biologic model, mathematic model, analog
computer / 2.'U analog computer kU)

ABSTRACT: Representations of elenentary operations and functions of neuron logic are
systematized using geometric interpretation. The main functional element has a set oI1
stimulating and inhibiting inputs with synaptic weight factors Si (-00 z S.i 0o) and
one output. The input x and output y values vary within 0 - x e 1 and 0 -: y L 1. The
resultant input action is \S,,,. in which the terms for the inhibition inputs are

t-1
negative. Operations corresponding to those of tzo-valud logic are considered, as
are operations tith two variables. The functions considered include absolute value,
maximum, mininu-,i, and ideal congruernce (see FiC. 1). 2xa:.zles of complex functions
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•_-- _= _•are gi~venl, and the results of modeling with an ZI-8 a•nalog computer are shonir. Orig.

SO(RCS:. Vsesayuznaya konferentsiya po neyrokibernetiko, 3d, Rostoy-on-Don, 19657.
Prcblems neyrokibernetiki (Problems of neurocybernetics); roferaty dokldadv
kmfe-,ntsit. RhstouasonDon, Igre-vo Rostovakogo univ., 1967, 6667

TOPIC TAGS. neuron, biologic model, neurochemistry, biopotential

ABSTRACT: lh. performance of different transmitting functions of neuron networks
requires their specific organization by distribution of impulse flows, achieved
through processes similar to learning. Models of the physical and chemical basea of
changes in the ef'fectivcness of internouron 9 onnoctions have been useful. in the study
of these processes. Local changes in intracellular structures and the dynamics of
labile links or neuron metabolism (for example, ammonia formation) can se~n'e as such.
models. The present experiments confirmed the metabolic basis of formation proceszves
of new interneuron connections by deter-mining the "chemical" value of their
temperature coefficient. The neuron internal organization as a system and its roli
in the mechanism of interaction with other neurons in the nerve network are considerel.
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AUTHiC: Kogan, A. B.; Sokolcnko, P. T.; Sararin, A. i.

IRG6: none

TITLE: Nodel of a multi-input neuron

SOURCE: Vsesoyuznaya korfrcontsiya po neyrokibernetiko, 3d, Rostov-on-Don, 1967.
Problomy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostoy-on-Don, Izd-vo Postovskogo univ., 1967, 67-68

TOPIC TAGS: neuron, biologic model, neurophysiology

ABST.ACT: host neuron models in the literature are based on features of the work of a
controlled generator of impulses. Structural features of the input, which determines
the entire logic of the neuron's work, have scarcely been exMamined. Sufficiently
effective means are lacking for the technical realization of rulti-input neurons, and
there are no models matching the real neuron with its multiple value functions. This
is explained by the fact that there is enough physiological data on the properties of
excited membranes to simulate them, but there is not enough information about other
working elements of the neuron. The feasibility of constructing a nouran model whose
properties approximate a real neuron was studied. Certain features of the design of
the input of a neuron model were described based on known properties of mechanisms of
synaptic interaction. Some of the assemblies of the model were constructed and
investigated, and its use was considered for constructing sufficiently complex
networks.
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AUTHCh: Kuynetsov, P. S.; Petunin, Yu. i.

(ORG. none

TITIE: Random walk of an impulso in nerve networks with increase of conditional
probability

SOUCICE: Vsesoyuznaya konferontsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problery neyrokibernetiki (Problems of nourocybernatics); reftraty doUadov
konferentsit. Rostoy-on-Don, Izd-vo Rostovsko&o univ., 1967, 78-79

TOPIC TAGS: neuron, random walk problem probability, mathematic model

ABSTRACT: Let nl. (1= 1, 2,.., mI) be the number of impulses conducted by neuron A-
through I synapse in moment of time t / to. A closed-loop nerve network S is examined
which has the following property: the probability Pik of passage of an impulse
t through neur-on A. to neuron Ak, which is synaptically connected with it, in a given
moment of tihe to is a function of n (I.= 1.2. i

Pik Pit (f..... z, Pik,,. ,1.

With certain limitations of network S and of the function
pik (ni.4... . .. ,

during excitation of one of the neurons of network S with a probability equal to unity,
the final paths of the random process which describes the impulse activity of the
neurons prove to be cyclic. The results are applied to an investigation of neuron
memory models.
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AUTP[C>• Lesen, A. N.; Lutakty, V. A.

O-RG: none

T1112: Investigat ion of the insttlility or neuron characteristics and certain
additional questions on the systs-'s functional reliability

SGu:CI•: Vscsoyu7znaya kcnfrcntsiya po n-yrokiaernetlko, 3d, Rostov-on-D&n, 1967.
Problemy noyrodkibornetiki (oroblers of o ocybaractics); referaty dokJAdov
konferentsii. P~ostov-on-Don, Izd-vo Rlostovskogo wiiv., 1967, 82-83

TOPIC TAGS: animal, neuron, biopotential, biological nodel

AB3STACT; The neurons of vertebrate and invertebrat aniaals arc distinguished by
arhy.hnicity of discharges under experimental conditions which approximate natural A

conditions. It has been proven that arhy-thuic imesulso flows of neurons are correlated.
The correlation connection is expressed by the inrulses being grouped in bundles and
the bzulsc flows not boinS subject to Poisson's law. Periodic oscillations in the
duration of intervals in the neuron irzpulse flownz ruak it posAblo to
form a hypothesis about spontaneous oscillations of threshold characteristics of the
neurons in the system. A model which sim1ulates properties of the neurons of
vertebrate and invertebrate animals is proposed for increasing the reliability of a
technological system consisting of unreliable elements.

176.

TRANSITIONAL PROCESSES IN A MODEL OF A NEURON NETWORK WITH LATERAL
COUPLINGS
ORC: Institute of Automation and Telemechanics (technical cybernetics),

Academy of Sciences SSSR, Moscow (Institut avtomatiki i telemekhaniki
(tekhnicheskoy kibernetiki) AN SSSR)

Lyubinskiy, I. A., and N. V.Pozin. Biofizika, v. 12, no. 2, 1967,
272-276. AP7013909

The authors investigated the multilayer model of a neuron network. An
analysis of transitional processes in this model with lateral couplings
(combining excitatory and inhibitory influences) which served to
accentuate stimulus input permitted the formulation of a number of
behavioral characteristics of neurons in various levels of the model."-ese characteristics could be correlated with data from physiological
experiments. For instance, during transition from a lower to a higher
layer, there must be a tendency toward an increase in the percentage
proportion of the number of neurons reacting to the initial ("on"-
response) and terminal ("off"-response) action of the stimulus. The"tonic" or "phasic" response of a neuron determines its position relative
to the greatest portion of the stimulus; neurons receiving the most
stimulus operzte"tonically." Altering the stimulus according to neuron
layer (such as altering the audio frequency in an auditory system)
results in a shift in the nature of neuron response from "tonic" to
"phasic" or the opposite. UDC: 577.3 [CD]
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!. iAUi'KCR: :chttyPkhir-, S. A.

CRG: none

TITIZ: Effect of dostruction of a neuron notwork on reaction time

SOURCS: Vsesoyuznaya konfercntstya po nayrokibornctike, 3d, P.ostov-on-Don, 1967.
Problemy neyrokibernetiki (?roblems of nourocybornaticz); referaty dokladov
konferentaii. Z-obtov-on-Don, lzd-va -ost•vskogo ""iv., 1967, 92

TOPIC TAGS: neuron, brain, information processing, biologic model, digital computer,
probability, random process

"ABS'=ACT: The tine required by the brain for processing a given volume of information
depends on a nunber of factors such as the level of the brain's tonic conditions. It
"is well known that destruction of an organic section of the brain decreases the speed
of information processing. In a model of a nerve network which fulfills a memory
function, removal of an arbitrary limited section of the network was simulated on a

digital computer. It was demonstrated that with certain methods of organization in
the network, phenomena such as change in reaction time of the system to an external
stimulus can occur upon removal of part of the neurons. It was proven that the
probability of an increase in the reaction time of the system is a random function of
the size of the area removed.

178.

_AUTHOR: Petrov, A. A.; P'yanzina, L. Ya.; Adzhimolayev, T. A.

CIRO: none

TITLE: Problems of the theory of signal transformation in neuron networks

SOURCE: Vsosoyuznaya konferentsiya pa neyrokibernetike. 3d, Rostov-on-Don, 1967.
Preblemy neyrokibernetiki (Problems of neurocybernatics); reforaty dokladov
kMferentsai. Rostov-on-Don, Izd-vo Rostovskogo Univ., 1967, 113-414

TOPIC TAGS: mathematic model, neuron, biologic simulation, biopotential, signal
transmission

ABSTRACT. Mathematic models are proposed of processes of receptor conversion of a
Cal tinuous input signal into an impulse train and of the neuron transformation of

impulse flows arriving through synaptic junctions. The following properties are

supposed for the receptor neuron. The neuron is a threshold element which generates

an impulse when the exciting influence reaches a specific threshold level. The role

of neuron input impulses reduces to signal transmission according to the "yes-no"

principle. Consequently it is not possible to take into account electrotonic changes

in the neuron input potential. The internal state of the neuron, which depends on

"its previous functional history, also influences impulse generation. Lhe form,
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duration, and amplitude of the impulse do not carry information about the input
influence, and the neuron impulse can be ropresentod as a delta function. An
exciting or inhibiting postsynaptic potentia2, which can be considered as the impulse
characteristic of the signal, appears during passage of the delta pulse through the
synaptic junction of the neuron. Dhe synapses are linearly independent elements of
the neuron. Analytic expressions ware obtained linking the neuron impulsation
frequency with neuron characteristics and with parameters of input influences.

179.

AUMhOi: Podkovyrov, A. I.

ORG; none

TITLE: Iathematic simulation of postsynaptic inhibition mechanisms

SOUa.CE: Vsesoyuznaya konferentsiya po neyrokebernetike, 3d, Rostor-on-Don, 1967.
Preblemy neyrokibernetiki (Problems of nourocybernetics); roferaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 118

TOPIC TAGS: mathematic model, neuron, i.iopotential, sedonc order diffe'ential
equation, electrophysiology

ABSTRACT: A matheratic model was made based on data from electrophysiological
investigations on the structural and functional neuron organization and the nature of
the time lapse of postsynaptic inhibition (Eccles, 1957, 1964; Shapovalov, 1966; and
others). Hyperpolarization of the postsynaptic membrane was described by a linear
nonuniform second order differential equation with constant coefficients. The
suirsmation of Inhibiting postsynaptic potentials, a steady state regime in the
functioning of parameters and input information, and change in excitability of the
postsynaptic membrane of a neuron during hyperpolarization were investigated.
Differences in transitional states with various frequencies of repetition of
inhibiting Impulses were demonstrated. The model can be used to analyze interaction
mechanisms of exciting and inhibiting influences and informational transformations
of signals on the postsynaptic neuron membrane.
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AUI"h•I6: Popapov. V. I.

CSG: none

TITIZ: Problems of the synthesis of optinal logical flexible networks in formal
neurons

SOURCZ: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostor-on-Don, 1967.
Problemy neyrokibornotiki (Problems of neurocybernetics); referaty dokladov
konferentaii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 122-123

TOPIC TAGS: neuron, mathematic model

ABSTRACT: The coefficient of logical flexibility Y and the coefficient of logical
stability vj are used for qualitative evaluation of neuron networks. These
coefficients are always found in a mutually single-valued correspondence.
Consequently the equation +' •I = I can be written for any network. %ne reason for
the high functional reliability of neuron networks is apparently the optimal or close
to optimal combination of their logical flexibility and logical stability. The
?qCulloch (1962) networks of the second class of nonexpressed formal neurons were
used in this work as models of neuron networks. For such networks

jM and-q =

where m is the quantity of different output functions of the netw-ork in the interval
of the useful range of change in threshold 9 and M is the maximun possible quantity
of output functions of the network in the same range. Zhe author explains a
procedure of synthesis of optimal networks based on application of rank diagram
graphs of neurons of the network and Uaitre's stability tharts. Formal
transformations wore presented which considerably reduce the nimber of operations
during £y-7thO51S of different variations of the networks. Limits of logical
flexibility for neuron networks with two variables were indicated.
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AUI-O;• ?Popov, I. V.

O.RG; none

TITLh: Some pronprties of polysynaptic structures of nerve cells

SaQ'&C.: Vsesoyuznaya konferentsiya pa noyrokibcrnetike, 3d, eostov-on-Don, 1967.
Problemy neyrokibernetiki (?roblezs of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-fon, Izd-vo Rostovskogo univ., 1967, 121-122

TOPIC TAGS: nerve cell, mathematic model, biopotential, probability, random process

A3SACT: A natheniatic model of probability polysynaptic structures was made based
on aoe,.-m data from electrophysiological, histoche.itcal, and electron microscope
investigations. The transforrmation of nerve impulse flows in the structures was
analyzed by methods of the theory of random processes. Distribution functions for
the probabilities of amplitudes of local postsynaptic potentials and of total
postsynantic potentials of the nerve cell were obtained for the case of Poisson input
2npulse I'lows. Synapses with chemical and electric transmission were examined. The
relationship of statistical characteristics of the total postsynaptic potentials to
the correlation of stimulating and inhibiting local postsynaptic potentials, and also
to the 'weight" of the synapses were investigated. Special attention was paid to
examination of a mathematic model of presynaptic inhibition. It was concluded that;
a) an individual synapse is an active transformer of information and realizes a
probability connection between neurons; and, b) coding of information in polysynaptic
structures is realized at the level of statistical characteristics of the states of
these structures and of local and total postsynaptic potentials. These conclusions
confirm the hypothesis of A. B. Kogan (1962) about the probability-statistic
organization and functioning of neuron structures of the brain.
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AUMM-: Posin, N. V.

atG: none

TITLE: An hypothesis about a mechanism for search and marking of neuron network
connections

SOURCE: Vsesoyuznaya konforentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentaii. Rostov-on-Don. Izd-vo Rostovskogo univ., 1967, 118-119

TOPIC TAGS: neuron, biologic model

ABSTRACT: The author considered a hypothetical mechanism for search and marking of
connections between two centers in a model of a uniform neuron layer using known
information about neurons and neuron interactions. Search is begun after excitation
of one of the input neurons of the given layer. Search is the process of finding
among the output neurons a layer connected to an effector capable of compensating or
eliminating influence from the external environment. After this is found search ends
but the act of compensation itself continues until formation (marking) of a stable
connection between sections which accept input (afferent) and give out output
(efferent) signals. A ease was examined where both parts of the process were

aceemplished en the same model of the neuron layer and the search mechanism was based
en use of neuron switches. An hypothesis about increase in the strength (weight) of

,the connections between simultaneously excited neurons was developed as the basis of
the marking mechanism.
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AUTM,01: Radchenko, .. N.

ORG: none

TITIt: Macromclecular mechanism for neuron stiul;ation and the memory

SOD5%C: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, -:ostov-on-Don, 1967.
Problemy neyrokibernotiki (Problems of ne,-,rocybernetics); referaty dokladov
konferentsji. Rostov-on-Dn, Izd-vo Rosto'voeo Lniv.. 1967. 127-128

TOIC TAGS: neuron, protein synthesis, biologic model, human memory

ABSTRACT: Itis supposed that the neuron records by its stimulation each single act
of protein synthesis. Conditions of protein synthesis in nest active ribosomes are
analytically recorded as functions of the stimulation of presynaptic fibers. The
transmitting characteristics of the neuron are analyzed and a numrber of its properties
are inferred, such as identification and decorrelation of signals, Dalets principle
of the transition of stimulating synapses into inhibitin.0ones and vice versa, and
the excess of inhibiting aftereffect over stimulating aftereffect. The author
investigated change in transmitting characteristics of the neuron and neuron bundle in
time due to the action of input signals. It was established that input informatien
can be transmitted to the output without distortion of the impulse code time under
only two of five possible conditions, of which the second condition is similar to the
phenomenon of parabiosis. The remaining conditions distort the transmission of
information through the neuron bundle and correspond to physiological inhibition.
Upon closure of two neuron bundles of a ring, information storage wassoommplished by
calculation of not more than one-quarter of a bit per molecule. An electronic-optic
model of a neuron ring with memory features was constructed.

1i4.

AUTHO": Reznik, A. ,.. (Kiev)

CRG: none

TITTE: Statistic model of a plastic neuron

SOMLC:: ,-ehvuzovskaya nauchnaya konferentsiya po neyrokibernotike, 2d, hostov-on-Don.
1965. Problemy neyrokibernetiki (Problems of neurocybernetics); naterialy
konferentsii, v. 2. iostov-on-Don Izd-vo Rostovsko-o univ.. 1966, 198-203

TOPIC TAaS: neuron, statistic analysis, learning process, probability, signal
detection, memory

ABS..ACT: To describe the work of a neuron statistically, it is assuned that the
neuron performs the function of an optimal receiver separating some specific
excitation (signal) from a background of other excitations arriving at its inputs
(synapses) and actinc as noise. Such an assumption makes it possible to utilize
D. Middleton's (19621 theory of corn-unication for determinir.g the work of a neuron.
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The neu-oro is considored a unit with n innuts at which excitation arrives d&scriloc:
by n-di-nensior.%l v.ctor U and with one out'.put at which 0 or I appears with
nondetection or detection of a signal respectively. The structure of an opti-nal
receiver realize" by the neuron is dascribed by:

T" (U . In \ U •
W (U)fTwQJ. - (I)

where "(U/7) represents probability density of the appearance of excitation • with the
condition that signal " is present; and A(ý) represents unconditional proba.i2iltty
density of the appearance of U. Any other function can be used instead of the
logarithnic function in (0), but it has to be a rnonotono function. "• is trarsforned
in accordance with (i) and the result is conp.ared with threshold value . vwhose
valuation is selected to onsura the required probability of correct detection. 'he
neuron output signal is described by:

Zv (U) = sign IT,, (U) - PI. (2)

To determine the formn of operator Tv(U) it is necessary to know probability
distribution densities ((U). It has been found that the coion property of
statistically oztinal receivers used as neuron models is the presence of a umighted
su-r-ation of signals arriving at the different inputs and at different moments of t.'-ce
with a subsequent comparison of the sum with a certain threshold value. An important
circunstance in the work of a neuron ap.arently is the presence of a certain
dis-orsion (rando. or nonrandom) of the moment of appearAnce of signals (i-.alses) at
the different neuron inputs. 7he influence of random dispersion may be elimL-.atcd
vith stretching of the ipulses in time, while nonrandom dispersion requires the
presence of a special transitional characteristic displaying peaks at the no-ents of
expected a-.pearance of si:nal impulses. Possibly, the numrerous collaterals on the
neuron axons serve the rurrose of formina these complex transitional characteristics.
On the basis of active lear'ning of neuron models * a two part hypothesis is developed;

I) change of co'.nunication oeiýght takes place only in the presence of a neuron
res3onse; and. 2) intensity of learning is proportional to the excitation *,a!iue an
the synaptic contacts of the neuron at the no-ent of reszonse. S.ce thcs rconse cf
a neuron is always sonewhat delayed in relation to the excitation, it must be ass::-.,d
that synaptic contacts must have a certain memory whose mechanism may be easily
connected with the time constant of acetylcholine breakdown in the synaptic fissurez.
The hypothesis of active learning also requires so.me minimal neuron activity for
starting the learninT process; and, requires spontaneous rhyth-.ic neuron activity to
ensure stochastic search of correct responses. Orig. art. has: 10 formulas.
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AUWHGCR: Sanarin, A. 2. Sokolenko, P. T.

GO•G: none

TITiZ; Sano properties of formal neuron networks

SOti-C`: VsesoTuzraya konferentsiya no rnyro'kibernetike, 3d, aostov-on-Lor.- 1967.
Froblemy noyrokibarnetiki (Froble.-s of nrccybernetics); referaty dokladov
konferentsli. Rostov-on-Don, lzd-vo E.ost•vskogo univ., 196?. 132-133

TOPIC TA3S; neuron, neurophysollogy

ASZ..ACT: One basic problom in investigatLnh properties of fornal neurons is the
construction of reliable networks, i. e. net>:orks in which the neuron thresholds can
change independently within naxin'- itrits While preserving the transmission function
of the network. However, MeCuUock (1966) considers that networks can be constructed
which realize a greater quantity of functions with differont values of neuron
.thresholds than with independent work of the same neurons. Such functional
universality or flexibility also indicates the reliability of work of the neuron
networks. It is possible that this property is inhorent to a known degree even in the
actual neuron structures. The authors presonted certain types of "functionally
flexible" but reliable neuron networks, evaluated the possible number of functions
realized in relation to the number of inputs, made recommendations on the construction
of such networks, and discussed their utilization.

AUrnl?.: Sergayenko, N. D.; Chachanidze, N. I.

QRG: none

TITLE: Model of a neuron network with inhibiting connections

SOURCL: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetik2 (Prol.lens of rnuocy bern.tics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 137-138

TOIC TAGS: biologic model, neuron, nerve fiber, visual perception, form recognition,
audition

ABS'nACr: Thne model of a multilayer network of forml neurons examined had the
following features: 1) the netvork occurs in consequence of random branching of input
and output fibers; 2) synapses of input fibers carry - sti:-ulatinZ signal and zr.apses
of output fiber collaterals carry an inhibitin7 signal; and, 3) the effect of t'e
signals on a selected neuron dini-nishes with the distance between it and the input or
output fiber. Rhysiological premises for the netw:ork are considered and reaction of
the network to si~nals of different form is exanined. The forlo-:inz effects .cre
explained based on the behavior of a given net'.-ork; a) change in the dinensions of
retinal receptive fields in relation to ilra.ination; b) enphasizinr of the contours

of the irage; and, c) accentuation of the resonance curve of the cochlea in týe

iuditory analyzer system.
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Ad Shtark, 2.42; Yurg-Claytis, a

C0F: none

TITIS: hys iolog~ial and morp-hochomical ;rorcquisttes for simulating the neuron
organization of operational storage and nemory consolidation

SOoCE: V.sor..y-.zr.a konXtrontslya -"- a, 3d, Rostov-on-Don, 1967.
Problomy neyrokibernetiki (Problemns of neurocybernotics); referaty dokladov
konferentait. Rostov-on-Don, hzd-vo Lostovskogo univ., 1967. 167-168

TOPIC TAGS: neuron, human memory, brain, biologic model, protein synthesis, dendrite,

ABSTRACT: Construction of a theoretical and physical model of the neuron organization
of operational remory based on the activity of the hippocanpal neurons presumos
calculation of the following morphochemical and physiological proporties of tUhesc
cellular elements: 1) presence of primary and secondary neuron contours composed of
hippoc•mpal neurons and pyramids, which cause both prolonged "reverberation" of' the
action potentials in closed-loep systems and a divorsity of mechanisms for inhibiting
the basic cellular elements under conditions of trace fixation; 2) presence of two
maxim•ums of the basic Impulse activity, conditions of paired impulses and of high
frequency bundle activity, cornsdered as an external expression of autormatic
regulation of gradual depolarization of :.9 membrane that forms the impulse flow
within the limits of the "reverberation" -ing; 3) considerable intensity of the
protein restoration rate and a high level of RNA-dependent protein synthesis in the
cytoplasm of the hippocampal neurons, uhich makes neuron activity highly efficient
and makes it chemically possible to organize now synaptic areas for consolidation of
memory and conversion of operitional storage into large capacity storage; 4) existence
of a network of basal and apical dendrites on which axons of cortical and subcortical
neurons converge, which determines the coordinating possibflitiea of hippocampal
cellular elements, the organization of recognition, and selection of the signal;
5) high sensitivity of postsynaptic oloctrogonesis to substances uhich block ?NA-
dependent protein synthesis, which is linked with the direct participation of iNA
structures in regulation of the excitability of postaynaptic membranes to the chemical
mediators of excitation; and. 6) presence of two "trigger" zones on the hippocampal
pyramids which cause the appearance of reciprocal antagonism and synergism of ntiuron
polar structures and enable active search for optimal conditions of activity of the
pyramids.
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AUTJIOA.: Zokolov, Ye. H.; ::o:t, S. V.

OkG: none

T2LL: Nouron mechanisms for signal dincr-xinantion

S01YC3: Vsesoyuznaya konferentsiya pno r.yrokibcrnotiko, 3a., Rostov-on-Don, 1967.
Probleoy noyrokibornotiki (?roblez of n1c'zscbzreties); referaty dokladov
konfcrontsiij :.ostov-o,-Don, Izd-vo -tnvsogo univ., 1967, 141-142

TOPIC TAGS: visual perception, neuron, biolo-ic model, feedback, algorithm

ABSITtACT: The model presented is a multilayer system of formal neurons vrith lateral
inhibiting connections. Zhe qonnections bot-:een the layers are stimulating, and
there is inhibiting feedback from the output of each layer either on the sensing
layor or on the preceding layer. All connoections are variable, and the algorithz for
change in connections is defined by the concept of a neuron net'.:ork with interacting
automatons which increase their functional value depernding on input signals. As a
result detectors (ensembles, coalitions) of neurons are for-med similar to the
detectors of characteristics found in the visual system. Inhibiting feedback achieves
effective use of characteristics for discrimination by developing the most informative
characteristics.

189.

A PHYSICAL MODEL OF NEURON EXCITATION

ORG: none

Trushenkov, L. I. AN UkrSSR. Modelirovaniye v biologit I mediLsiu&
(Modeling in biology and medicine), no. 2. Kiev, Naukova dumka, 1960,
85-90. AT7009689

The model represents a relaxarian oscillator based on i MTKI'n-9() aiv
-lischarge tube, with two R-C cJr#c:uits (bee Fig. I). With a strady

a, MTKh-90
Fig. 1.

C,.

input signal the model displays a :pontaneous tliyU'u. pscv-t Ilue
summat.on in the model is made possible by capacitor C,. With tile
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use Of a blocking capacitor and diodes, the model can operate itdicircuit as an intermediate neuron. The physiologicai properties ofneuron excitation are adequately reflected by the model. Modjeshortcomings include high anode vol•age and distortion bCLween inputand amplitude. UDC; none [06]

190.

NEURON MECHANISM OF ORIENTATION REFLEXES AND TEMPORARY CONNECTIONS INTHE CEREBRAL CORTEX AND SOME PROBLEMS RELATED TO THEIR MODELING

ORG: Institute of Experimental Medicine, Academy of Medical Sciences SSSR,
Leningrad

Vasilevskiy, N. N. Soveshchaniye po problemam vysshey nervnoydeyatel'nosti, 21st, 1966, Tezisy i referaty dokladov, Moscow,Iza-vo "Nauka," 1966. 65. AT7024082
In studying the neuron mechanisms of orientation and conditioned reflexes,the special characteristics of the afferent connections and adaptive prop-erties of the separate n.urons should be considered, and also the func-tional organization of the neuron systems of the separate analyzers.An analysis of the sizes, localizatirr,, 2n1 modality of the receptivefields and the latent periods of neuron reactions in the somato-sensorycortex area of rabbits show that two basic types of neurons can beidentified: neurons with local receptive fields and neurons with wide-spread receptive fields. Neurons of the first type display the moststable reactions with repeated application of stimuli and developmentof :-'%porary connections, and neurons of the second type display an*xpi-_aLd plasticity of reactions. Study data on the functional systemof cortex projection zones provide the basis .for a cyberentic model of aperceptron. The paper considers the present state of the theory oforganizing adaptive networks from plastic neurons as a basis for modelingconditioned and orientation reflexes. 

[06]
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AUHO~i: Vishnevskiy, A. P.

ORG: none

TITL&: A single concept of neuron simulation

SOLC: VsesoyuznAya konfertntsiya po neyrokibernetike, 3d, Rostov-on-Don, 196?.
Problemy noyrokibornetiki (Problems of neurocybernetics); referaty dobladov
konferentsii. Rostov-on-Don, lzd-vo Rostovskogo univ., 1967, 23-24

TOPIC TAGS: biologic model, neuron, mathematic model

ABSTRACT: 1. simulating neurons in neurocybernetics and bionics, physiologists and
enaineers pursue the aim of clarifying and refining the operational principle of the
real neuron, its structure, its physical. chemical, and electrical characteristics,
and its capacity to interact with other neurons. It is important to study the
capacity for reducing information flow, that is, finding the charactaristics of the
operations related to impulse sequences reaching the synapses. An informal model of
a neuron is presented as a polylogical element which is described nathuatically.
As a result of investigating the model, hypotheses are proposed ooooesnis the
functioning and structure of a real newon.
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SECTION 0. PROBLEMS OF MODELLING HIGHER NERVOUS ACTIVITYj

192.

FEASIBILITY ANDP OVtLOOK FOR MODELING PSYCHIC FUNCTIONS

ORO0: none

N. M. LAnsoy. ANl UkrSSR. Modelirovaniye v biologii i medirsine
(Modeling in biology and medicine), no. 2. Kiev, Naukova dumka, 1966,
6-12. AP7009683

TheŽ human brain is a complex information-processing system capable of
perceiving external actions, separating the information, processing the
information, and then acting on the external medium. At the same time
three types of programs interact: self-preservation, perpetuation of the
race, and socially acceptable behavior. Information processing operates
on three levels with instincts on the lowest level, acquired learning on
the next level, and abstract thinking and creativity on the highest level.
For purposes of modeling, psychic functions can be regarded as information.
Different psychic programs are considered, inlclu~ihii feelings, consciousness
and suhcomccicusness, and creativity. With the development of more
sophisticated digital computers capable of carrying out varied and complex
program, the modeling of psychic functions appears feasible. The
algorithm for a structural model of psychic functions can be represented
as follows. First, a structural plan is drawn up showing the models
and their circuits, and a code system is devised. Each model is assigned
a nutber and a place in the memory. The "activity" (energy) level of
each model and the number characteristic by which it changes in time upon
receiving a certain energy level from other models are designated in the
memory. Circuits are formed between the models, with the number of circuits
dependent on the complexity of the modeled function. Despite the many
limitations of computers, modeling should be based on these machines
until improved system are developed. UDC: none [fl6]
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express only a "generalized" model--they are suitable only for describ-
ing the staady-state mode of operation of a system or of its small
variations. However, all complex systems are dynamic systems; the R-
fore, for their design, dynamic characteristics must be used. Dynamic
characteristics are expressed by the systems of differential equatiots.
However, for calculating comp; -.- systems, differential equations
cannot be used and simplified methods must be utilized. Explanation
is given of how "dynamic characteristics of the first and second
orders" can be described. For the dynamic characteristics of the
second order, the concepts of memory and adaptation are introduced
and their various forms are analyzed in connection with biological
processes. Only the most simple types of dynamic characteristics,
when the transient regime is described by linear or linearized
function, were considered. It is stressed that very often an oscil-
latory transient regime takes place. However, in modeling it is Im-
possible to consider the dynamic oscillatory characteristics of
elements. Section 4 deals with pathlogical characteristics which
always are considered as dynamic. All living organisms (systems)
not only become ill, but also recover, i.e., the normal parameters are
restored. Four parameters of restoration processes are considered.
It is pointed out that in a "pathological" regime processes are acting
simultaneously to increase the deviation from the normal state,

as well as the opposite--;protective processes. The general variation
trend of a system is determined by the quantitative ratio of these
two types of processes. Section 5 analyzes the models of the control
system in living organisms. The principal peculiarity of control
elements or their combinations is their ability not only to respond to
several stimuli (inputs), but also to give an answer to certain
information contained in the input. How this particular information
can be singled out is described. It is pointed out that for control
systems, the second order dynamic characteristics are of a great
importance. Section 6 deals with calculation of two types of models:
1) Calculation of a stationary or of a slowly varying regime; and 2)
Calculation of a dynamic regime. It is indicated that calculation of
stationary regimes is reduced to the solution of a system of alge-
braic equations which can be approximately solved by computers.
The calculation of a dynamic regime is more complicated. The cal-
culation proceduras for both cases are described and similarities and
differences between the two calculation procedureý are investigated.
Orig. art. has: 15 figures and 3 tablcs. [WA-l08] [LK]
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AUTHOR: Ar.osov, N. iI. (Professor, Scientific director of the berwinar,
Corresponding menbuer A'&% SSS10) (0.iev)

OiRG: none

.TTTLX: A method for modeling complex systems

SOURCE: Seminar "Nekotoryye problemy biokibernetiki I primeneaiye

elektroniki v biologli 1 meditsinc-", I9oklady, no. 2, 1967, 3-40

TOPIC TAGS: model theory, dynanic system, complex system modelin,'

ABSTRACT; This article is a review dealing with modeling of complex
systems. The problem of estabilishing art "operational model" of a

complex system is reduced to the calculation of changes taking place
in tiMe in functions of their most important elements. To carry out these
calculations the following sequence of operations is considered- a)
to construct the block diagram of a system; b) to formulate or to
determine the charr-cteristics of elements by selecting time charac-
teristics, input and output parameters, and their boundary conditions;
c) to set up the initial state of a system (of its elements); d) to set
or to determine the values and points of applications of external
responses and also their sequence in time; e) to carry out calcula-

tions properly. The article is divided into six sections corresponding

to these operations. Section I deals with the structure of a system.

It is indicated that every scientist dealing with the modeling of

complex systems has to decompose the system into such number of sub-

systems as would reflect the most important functions of the system

and, at the same time, would be accessible to calculations. Therefore,

it is necessary to select the minimal necessary number of elements by

means of which the unknown function can be obtained. In a structura;
scheme two levels are distinguished: lower (operational) and higher

(controlling). The number of elements and connections can be constant

(rigid scheues) or variable (flexible schemes). Section 2 analyzes

the problem of defining or determining the characteristics of elements

of the system such as real-time operation, and selection of input and

output parameters, their dimensions, and boundary conditions. These

characteristics are estabilished on the basis of hypotheses which

exist in the scientist's mind concerninr the logic relations between

the alements of the systen. Section 3 studies the static and dynaric

characteristics of elaments or subsysterms of a system. It is pointed

out that static characteristics can be expressed by means of formulas,

graphs, or tables. It is advised that these characteristics should Le

expressed in the simplest forms possible. Static characteristics
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enotionnI stago ,s chAnged so the course of the syston disrupts the developed plan,

soeci•! emer-gerncy progr.-s are switchcd in to correct or reorganizo the plat,.

Prograns of the described systor approximately nodol certain prograns of highor animal

.n - psyches. OriZ. art. has: 4 figures.

'NOT REPRODUCIBLE

I

F~ig. 2. Dia-ra-' of the

interaction of the '

elen-ents of the system.
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AUTHO:: Amosov. N. N.; Kasatkin, A. I..; Kasatkina, L. H.

QFG: Cybernetics Institute AN US&i (In-t kibornetiki AN USSR)

TIT~a: An heuristic model of behavior

SODRC2: Yezhvuzovskaya nauchnaya konferentsiya po noyrokibernetike, 2d, Rostov-on-.on,
1965. Problemy neyrokibernetiki (Problems of neurocybernetics); materialy
konforentsii. v. 2, kstov-on-Don. Izd-vo Rostovskogo univ., 1966, 219-226

TOIC TAGS: cybernetics, behavior pattern, model, biologic model, brain, huran,
animal

ABST:ý.ACT: The method of heuristic modeling is applied in studying the human brain.
The system structure is simulated by a black box whose input is information about the
system's environs (associations of cubicles or cells which contain, at random, objects
vhich are positive or negative stimuli of different intensity for the system), and
outzut is a siwnal which may be considered the system's reaction to a given situation.
The structure of the system is a multistage organization of a plurality of elemonts--
models; each rnodel corresponds to, and is activated by specific code generated from
inform-ation entering the system input. The models have connections whose passability
depends on frequency of use and time. Information analysis in the system is simulated
in the logical. enational, and motor spheres. Models of the first stage correspond to
external objects and are activated when the system "sees" the objects; models of the
second stage are collections of models of the first stage models; models of the third
stage are collections of the second stage models. Associative bonds exist between
the models of each stage. An amplifier-decelerator system (ADS) directs the course of
the information analysis processes by putting out the most :-portant information at
each time instant a"d amplifying activation of the corresponding nodels. In the
diagram shoting the interaction of the structural elements (Fig. 2), the external
environnent activates models in the first stage of the logic sphere and models of
concrete sensations (hunger, fatigue) in the first stage of the emotional sphere.
The sensation models are connected to corresponding desire models. 1he system has
centers for evaluating "'areeable" (A) and "disagreeable" (0) conditions; activation
of these cente-s effects operation of the ADS and activation of the desire models.
If the ADS system connects element action of the first stage of the motor sphere to
the model, a asecial erorram is engazed which transfers the systcm froe. one cell area
to another. Processes in the logical and emotional spheres effect selection of this
ele.entary action. On searching part of the area, the system assigns to the modals
of each cell A given activation potential-- a hyperplane of potentials is forned for
each stage of the model area. Procedural plan is formed, taking into accovunt the
hyoerolane selection method (the system is transferred to the cell with the highest
potential). Ike system starts, controlled by the effects of processes in the loGical
and emotional s'jeres and by the developed procedural plan. .f the state of the
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AUTHQ-: Antomonov, Yu. G.

Q?.G: Institute of Cybernetics AN USit (In-t kibernetiki AN US5;t)

TILT1: Indeterminism and deterrinism in the activity of cortical analyzers

SOUýRCS: Mezhvuzovskaya nauchnaya konferi-ntsiya pa neyrokibernetike. 2d, Rostov-on-Con,
-196.�•roblerny neyrokibernetiki (Probleom of neurocybernotics); raterialy
konferentsii, v. 2, Rostoy-on-Don, izd-vro hostovskogo univ., 19$6, 15-25
TOPIC TAZS: learning process, biologic model, brain, neuron, human, memory, training,
neurophys iology, cybernetics

A3SIRACT: Investigators have considered the brain a collection of trigger-decision
elements. T1hree hypotheses, each in agreement with electro-physiological and
histological data, are discussed. nhe possibility. is examined of the fornation, in
the brain structure durin5 the trainin, rrocess, of determinative elements and of
acquisition of a new qual!ty in a local section of the neuron network. The complexity
of the diversity of the neuron network is considered a characteristic of this new
quality, manifested electrophysiologically by continuous rhythm circulating in a given
neuron mass. The complexity of certain neuron networks was evaluated, assuming that
the threshold of each neuron is constant, that there are no axoaxonal synapses, andthat the total axosomatic synapses equal ,;nity. The maximum diversity in a network
containing s~i-ulating and inhibiting connections between the neurons n is

r•mx = 2 x n . If the neuron nett:ork is to attain the new quality the diversity -.ust
exceed a critical value ,ctrit for the given network. A model study to Letermine the
minirmu, number of network neurons and minimum nurber of connections between then
necessary for establishing circulating rhythm in the system after removal of external
stimulus showed that in four-neuron network :-, t = 8 (itile 1,• = 12). Cscillogra.ms
of neuron output potentials confirmed circula ing rhyt'hm, was maintaned without
external stim.ulus, and showed that application of a constant sunerthreshold caused
loss of regularity in the discharge of the third and fourth neurons. Cause for this
irregularity is diecussed. Increasing the diversity to Ž. = 11 has a stabilizing
effect on the rhythm circulation when any intut is sti-.ulated. Thus the critical
level of network complexity is a definite zone of indeternminisn through which the
neuron network passes in switching from one determined state to the second. This
zone deperds on the parameters of the network elements (neuron thresholds) and on
the total combinations(synapses). This property is apparently necessary for the
formation of circulating memory units and determinative trigger elements of the
brain. bynamics of changes in a neuron network in retrainin-, exemplified by
retraining a nocturnal animal to sleeping at night, are discussed; uncertainty
proceeds from zero at the start of the retraLnins, through a .Aaxi .n when the
probabilities are equal, back to zero at the end of the period. ;he more connlcx
case--trainin- of a biological system by the action of the enviror.ient, is discussed.
briefly. It Is concluded that both the elements of the co.-tcal analyzers (sirnl
neuron blocks) and the analyzer itself pass from one determinism to the other through
a zone of indeterminism. Orig. art. has: 6 formulas and 3 figures.
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AUTHOI: Avrnkov, tD. V.

O01: none

Ti'1'Lý& Structure of purposeful activity and heuristic programs of behavior

sG?.C;: Vscsoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
.Pr.ole.ry neyrokibernetiki (Problems of nmurocybernetice); referaty dokladov
konforentaii. Postov-on-Don, ld-vo Postavskogo univ., 1967, 3

ATAIC TAGS: cybernetics, computer programsing

A35-VACrT From the vieupoint oe the general theory of solving problems on which
soyern proorawtion is based, the process of problem solution is a sequenoe or a
syster of operations, but the state of the object of transforiation and tho het of
onrators are two classes of problem description. This is true of both heuristic and

on.houristic programioang. Heuristic and nosnheuristic programming differ in the
conditions under ahich the pr tramiing is done. However, contrasting heuristic and
noqhiuristic provremy and attempting to preslnttthe foramr as programs.of a special
kind, qualitatively different from t~ie latter, is inadmissible. The structure of
heuristic programs and their implementation in computers demonstx ýtea their
qualitative similarity to all other programs. Heuristic programs must at least
provide the computer with the possibility of conducting expariments With objects of
the external environment. In heuristic programming, in addition to using objects of
trAnsformation and a set of operators, it is Also necessary to introduce a subject of
activity, problen or Vurpose. In so doing, if in the works of Newell aud others we
understand purpose as the finite area of the labyrinth and moans as the required
operator, then in a given cage the concepts of purpose and their means take on
another, broader meaning. Utilisation of these eoncepts wi substantially expand.
possibillties for heuristic progra~ming..
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197.

BRAIN >ZCHANISMS AND SPATIAL ANALYSIS

Ayrapet'yants, E. Sh. AN SSSR. Ob"yedinennyy nauchnyy sover "Fiziologiya
cheloveka i zhivotnykh." Issledovaniye apparatov signalizatsil mozga
(Study of the signalization apparatus of the brain). Leningrad,
lzd-vo "Nauka," 1967, 11-21. AT7025928

Roles of the analyzer systems and paired functions of the cerebral
hemispheres in spatial analysis are discussed. A hypothesis is advanced
that in the evolutionary process the division of the forebrain and its
development into hemispheres is the result of progressive cephalization
of the higher nervous mechanisms related to the broadening of the range
and level of space analysis. The multicomponent mobile structure of the
complex spatial analysis apparatus is based on integration of inter-
analyzer functions and symmetrically paired functions. The reliability
of this system is developed on the principle of substitution of physiologi-
cal functions and morphological structures. A sharp restriction of
afferent channels or removal of a considerable part of the brain does
not produce a critical deficit of information or irreversible disorders
of integration. The principle of substitution is found on all levels
of nervous organization. Optimally the system of substitution is
developed at the cortical level. Thus, brain evolution also reflects
the evolution of the substitution principle by broadening the redundancy
of the particular mechanisms. Neuron dynamism displays itself under con-
ditions of brain damage as well as in normal activity by ensuring the
most efficient interconnection of analyzers in the realization of
behavioral acts involving spatial relationships. The article represents
an expansion of a report presented by the author at the XXIII Inter-
national Congress of Physiological Sciences in Tokyo on 3 Septexber
1965. UDC; 612.325.5:153.71+612.325.4 [06]
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198.

AUT.402: Sereznaya, I. Ya.; Granovskaya, P. Z.

U'GO: none

TIZW;: Yienory modOl btsod on elements sirilar to neurons

SOL\-Ct: Vsasoyuznaya konferentsiya pa noyrokibornetike, 3d, Rosto,.-on-Don, 1967.
Proalery noyrodibornotiki (Probltes of nnuroeybfrnoties); reforaty dokladov
konferontaii. 2,octov-on-Dov, izd-vo P.ostovckogo univ., 1967, 11-12

TOPIC TAGS: neuron, human memory, biologic model

A3ST-ACT: The simplest such memory model, using logic elements with and without
nomory, is examined. Selection of logic elenents depends on the typo of conversion
of inpulso information by individual tyoes of visual neurons--on, off, and on-off.
Open end closed linear series circuits of these elements are used as the basic
structure. Binary cyclical 1.-digital codes are used for input information. It was
demonstrated that such a memory model permits storing different voluw.es of information
under different conditions, static or dynamic, depending on the elements, with or
without memory, of which the .circuit is constructed.* Also examined 'are methods of
decoding input codes according to static information a certain time after cessation
of their appearance at the circuit input.

199.

AUaOQ: Bianki, V. L.; Plonnlkov. R. I.

WaG: none

TrL3: The principls of pairing in the functioning of the brain and automatic
systems

SOU•tC-• Ysesoyuznaya konforontsiya po neyrokibcrnetikc 3d. Rostov-on-Don, 1967.
Problomy noyrokibernetiki (Problems of nqurocoybernetics 5; referaty dokladov
konferontsli. Rostoy-on-Don, Izd-vo Rostovskogo univ., 1967. 13

TOPIC TAGS: brain% automatic control system

A3S'h.ACT: The sitgnificance of the pairing function of the large hemispheresof the
brain for normal realizati*n of spatial analysis, for transfer of inforration froa one
side of the brain to the other, and for sustaining high excitability of the cortex,
etc. has been established in numerous physiological investigations. it has been
denonstrated that surgical separation of the hemispheres disrupts an animal's ability
to differentiate location, geometric form, and movement of stimuli. On the basis of
experimental data a thesis is forrflated on the comparative function of the hemispheres
in the arcoess of spatial analysis. A substantial role in the activity of this
coMplaratOr Is pl&ayd by the *Pysiological dominance which is forned in the hemisphere
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or-os:itv the location of the stir.ulation source, an& tich conjointly inhibits the
-4"f!ter-nl henisohere. inalysis of engeinpnring systens indicated a class of

autenatic syster.s constructed according, to tne pairing principle. Spccific asso:tb!cs
of thuse systc'ts can be considered as analogs of nervo ecnters. Synthesis of ero."s
conneýctions betwoon then %as acco7plished with a matrix. Co.-a-ativo analysis of

i systeys and of syLte:as with cornections simulzttnz the neural nrchanism o'
rocirrocal interrelationships was carrie-d out. Tho advantage of a sy-stem with
connrctions was demonstrated. An attempt was made to s$itdaate dominant
interhe-isphere interactions.

200.

AUTHOR: Biryukov, B. V.; Gellor, Ye. S.

ORG: None

TITLE: Modeling and neurocybernetics

SOURCE: Priroda, no. 4, 1967, 42-46

TOPIC TAGS: scientific research, scientific conference, neurocybernetics,
neurophysiology, brain, mathematics, information theory, game theory, mathematic
model

ABSTRACT: Developments in the field of neurocybernetics, the result of the penetra-
tion of cybernetics into the research on higher nervous activity and neurophysiology,
as well as the connection with mathematics, information theory, game theory, logic,
etc., are described. The manner in which modeling is used as the basis for the study
is discussed. The work done by a symposium on neurocybernetics, hold in Dubno, USSR,
in August 1966, is noted, and the model of the brain developed by P. K. Anokhin is
detailed. The work done by philosophers B. A. Glinskiy and A. Ya. Il'in in equating
modeling to definite stages in the development of the natural sciences, and by A. Ft.
Karpukhin in connection with the mechanism of the respiratory system, is mentioned.
The variety of models which can be used in neurocybernetics in moving along the path
to making neurocybernetics an exact science is detailed, and the conclusion Is drawnm
that it will take the close cooperation of physiologists, mathematicians, and
engineers to arrive at real success in probing the secrets of the brain. Orig. art.
has: 2 figures.

1
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201.

AUTEHIS: Blar.k, A. .... ; .yabikin, A. I.; Ryabokon' , V. P.

ORG: none

TITLE: On the experi,.ental study of algorithums ' behavior

SOU h 2. Naucjryy sovet po kompleksnoy probleme "Kibernctika". Voprosy
bioniki (Problems of bionics) K.oscow, Izd-vo "::auta", 1967, 266-272

TOPIC TAGS: bionics, cybernetics, algorithm, automation, prog•anmed teaching,
teaching machine, teaching theory, sequence, learning theory, programmed learning

ABSTRACT: A model of the behavicr of a subjer' qa an experiment is examined. The

algorithm is approximately described by the set ,drice of all measurements of the
experiment: I 1¼ /(,.

M!easurement X1 1 does not permit one point to be excluded from tha initial set. Each

of the measurements Kiil, K2i 2 , .. Knin permits exclusion of more than one point

from the set containing KS. Zach of the remaining measurements pcrmits not more than
one point to be excluded. A numeric example is given for illustration. Experiments

with student-subjects showed that membership of a student's diag-ro-a in a definite
category was a characteristic of his preparedness to solve a given problem. Orig.
art. has: 3 formulas, 3 figures, and 1 table.

202.

AUTHOR: Blazhkin, K. A.

1RG: none

TTTLE: On the relationship of learning processes in self-organizing systems with

iterative methods of solving equations

SOURCE: All SSSR. Wauohnyy sovet po kompleksnoy probleme "Kibernetika". "ourosy

bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 280-284

TOPIC TAGS: bionics, cybernetics, biologic mode], mathematic model, self organizing

system, learning mechanism, learning theory, perceptron

ABSTR-.CT: The varic'us points of view of the problem of learning are surveyed briefly,

and the perceptron model or F. Rozenblatt (see Fig. i) is examined in detail. The

learning algforithm comes downm to reinforcing (changing the weights of) all neuron-

associators that are excited When a given situaLion appears at the input in the case
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Fig. 1. Perceptroce

A Orig. art. has; 2 form~ulas and 2 figures.

203.

AUTRG{: Borisov, V. I.

ORG: none

"TIT"": The proble/n of rforratior. storage methods

SOUiU: Vsesoyuzraya konfcrentsiya PO neyz-okiberrotlkcZ 3d, Rostev-on-n,1967.
i-oblez- -;yrokinernetx.:. .t4 .ur-ty loot
konferents ii. nost0v-on-Don, Tad-ye hostovskoo =iv., 19?,-1 09

TOPIC TAGS: human memory, computer memory, memory element, biolvcic model. computer
sig n attion

AISTrACT: A short analysis Of Possible methods fo constructing devices which
imitate remory was given. The possibility of increasing menory capL!city by multiple
use of elements and questions of optimal codin; and rciiability were exanined. A
routh calculation was made of the increase in memory capacity resulting from an
increase in nunber of elements.

- 195 -



jet- 
Pr, 

mb~it

.A 1uz~~Ž;sz.vo Lo~ 3 -y":l~: Kibertwtika." 'Vo&-rc.y bioniki

TOI .7: c~n~tic, bin~z pr..~b.lily, ler.nii~n, th.-ory, teaching theox-y, teaching
machine

A~~v~: ?.n abilit . to r".ct ti-e of p..~.c ~~ro'abilistic a~id uniquely
&eter-ano-1 eve..t., i:, tui. _h ',ye*~onothei* :, fam.;iu in. tie central nelvous systelý of
a statiatic r, t- e.t ~ ~ i~n x~rapolutio.i o.ý evtnts Ln- rez~p,,Mts
on tht bais ý; IS.I±~ cr.. Usc". _._iveroity stuiz:nts ::re tlven the -p),obll_-
oA ciwoi.- )O iez-t~e.-, t-.,, .;.ction.. each oý 11iadi CA .. _-c ~r.7ineC indiepundazt. nrobabiliiy of
reinioc~ement. I:, -":w lc-r ~~ ~~. ~ ~ .,.i~stic progr-.a, the subjc ts

ability L:: foufl3 to ý*pen- ..ot zn the : Liyr~.tio but raýhLr on ta-e yroloabiiity
difference. -.*-vý eifec. o_- tza: absc-;.c...c.^ reinfre L.,. cx the probability ofC res-'ozuse iL
alsa eraniined. Ztu-idie.~ oiic tr.i. po-sibility-O v. usinf, Lio-le1l- of relatives certW~aty and
relutive proba-..ility to ie!;:.Abe _ý Crie. art. has: 2 tablea an-. 2 fidurez.

205.

AVINMR: Budashevskiy, V. G.; Orlov, V. A.

OR:none

TITUZ: Development of an algorithm simulating probability learning

SOMPCS: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy noyrolcibornotiki (Problems of nourocybornetics); referaty dokladov
konforentali. Rostor-on-Don. Izd-vo ?.ostovsk~ogo univ., 1967, 15-16

TOPIC TAGS: algorithm, mathematic model, learning mechanism, probability

ABSTRACT: DeveloIpont of a probability learning model is presented based on analysis
of experimental. data. Experizzontal mothods for probability learning and a plan for
construction of a mathomi tic model of optimnal behavior With a choice of two actions
were explained earlier (3udashevskiy and Xinitskiy, 1965; 1%udashevskiy, 1966). That
model was m~ade on a digital electronic co.-puter, and its behavior corresponded to
experimental data. Construction of an algorithm. of behavior with a choice of~ four
actions Was the next step in developing the model. The alg-orithm can be-utilized
with smiulation of "behavior with a choice" from an 'unlimited nunber of actions.* A
number of shortcomings in the earlier model have been eliminated, particularly its
Inertness,* i.e. its inability to relearn rapidly with change in the probability
"external environnent."1 Agreement betwreen the quantitative characteristics of
behavior obtained experimentally and in the model is discussed.
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.;. :~3 ~ . V: ~A~: Z.~.;C.'tubarov, A. V.

C-.Z: none

TI! Z': ectro.tysiolozical invustiratio -na stnulation of "orientation" and
coniitioned reflex zrechanisns for soel-rc-.ulation of the functional state of the
brain
'CC:.: Vsosoyuznaya konferontsiya 3o neyrokibernaetike, 3d, Rostov-on-Don, 1967.

Problemy ncyroldbernotiki (Problems of neurocybernr tics); referaty dokladov
konforentsii. Postov.-on-Don, Izd-vo FRostovskogo univ., 1957. 16

TTO.C TAGS: EB, conditioned reflex, biologic model, brain, self regulation,

parameoter

P$..3'ACT: This investiZation was carriod out to substantiate one of the possible
principles of coordination in the nervous systen -- the principle of "optirll
interaction of nerve centers," which. postulates the necessity for colrect-n!
influencos when there is either an excess or an insufficiency of input afference
(Y'enitski'y, 19-44). It -ws also dononstrated that the functional state of the central
nervous system depends on the statistical structure of the external envi.;onr.cnt; and,
that the dynartics of the conditioned relexo reactions reflect changes in correlations
(regularities) and redtndancies of the stimuli syston, but the orientation reactions
are proportional to the value of entropy (or of useful infornation). Tho
electroencephalo-raphic method used in the work had auto.tatic photostiLmulation
controlled according to the feedback winciple under pulse and sinusoidal conditions
(0undzen, Xenitskvy, 1964, 1965, 1966) and had brightness modul•ted directly by •
oscillations. Simulation of the hierarchical construction of this corplex dynanic
system and of the intercorrolation of its parameters in the process of self-regulation
led to the conclusion that a rultipara•otric systen of external feedback is necessary
for studying the controlling mechianisms of the brain.
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207.

AUTHOR: Eushara, I. V.

ORG: nonc

TITLE; Problems of heuristics in form recognition

SOURCE: AN SSSR. Nauchnyy sovet po koinpleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of Lionicz) Moscow, Izd-vo "Nauka", 1967,
272-276

TOPIC TAGS: form recognition, artificial intelligence heuristics,
computer language, information processing

AESTRACT: Current trends in heuristics are outlined, defining this
science as an outgrowth of cybernetics and psychology which deals with
the improvement of solutions of their problems and seeks eventually to
create an artificial brain. Among the approaches to the artificial
brain problem mentioned are an heuristic programming theory suggested
by Newell, Show, and Simon in 1957 and 1959, and a theory considering
the human brain to be a system of information processing operators.
Also mentioned briefly are motion picture studies of the brain activity
of chess players, reflected by the motion of their eyes and hands,
conducted at the Moscow University psychological laboratories and
indicating that a chess player's prognosis is a kind of heuristic device
The other Soviet heuristics studies reviewed include form recognition
programs proposed by various authors in order to translate human
heuristics into computer language, and studies of Minskiy, reviewMed in
more detail, who divides heuristic"computer programming procedure into
search, recognition, instruction, planning, and induction, and considers
the developaent of an adequate system of characteristics of a plant and
effective planning to be zost essential for the reduction of the scope
of search in heuristic programming. He believes further that model-
based planning is a productive approach to the reduction of searching
procedures, and that the construction of a computer which would find
for itself an appropriate planning method is realizable.
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tix:Ch-.vtchcnintze, V. V.;. rrkahii N. I..; Chuntburdzo, 4 A ; Asubidzo,
M. A.: 'Xiksha~vidze, C0. N,

CR57: none

TTW: Sirulation of sprecial b-rain, £unc~tons by rctworkz of for.Tal ni-urons with
many inputs

SCJACS': Vsosoyuznaya konfercntsiya po neyrohibc.' P.±unolla Yozoih-n 1967#
b-obleny neyroklibornotiki. (PFroblcms of rnzurocybcrnetics); roferaty dok~idor
konferontsit. Rostov-on-Don. 'hd-VO :tostcvskogo univ., 1967, 159

TOIC TAGS: brain, neuron, huran nomory, conditioned reflex, mathiozratic model

ABSVVACT: Sxonination or pyramidal constricting, and expandingZ networks of formal
neurons indicated that a mathoriatic apparatas of analytic logic could be used for
cs.lculation of notr.orkcs of arbitrary ceni,-loxity (including, notworics with feedback
and loadinZg connections). It was dorkons'trated that such notu-orks of fermal neurons
can be used to sinulato tho conditior-zd rofflox phcnerenon Vhich forms the basis of
memory, with all its features of formation, rcinfora=omnt, extinction and restoration,
by adding, new connections and by regu-lating thresholds for wearing out of neurons.
Othc- special (somatic, vegetative, and emotional) brain functions ware also sim-ulated
in this manner.

209.

AUTHiOý.: Chichvarima, N. A.

CG: none

TTTL'; Simulation of the decision rakir.g pr-ocess in envirenmjrants wt ifrn ye
Of limitations vt ifrn ye

SGV-CZ: VsesoyuznAya konfcrentsiya po reyrok.ite-rr~etike, ` ostov-on--Don, 1967.
Problemy noyrokibernotikic. (?roblcns of r.cu:rccyb)crr.tios); reieraty dokladov
konferentsii. ."ostcv-on-Don, lad!-ye Rostovskcozo univ., 1967, 160-161

TOP±C TAGS: information theory, decision thneory, nathematic nodel, graphic technique

A3S2.aAC7;i'. Te autlhzr pronosos nethodis for formýaliza-tion of Thforration situations
based on com-ipex investigýation or di4f'crcnt lanýumje of doscriation. it list of a SAt
of linitations is ~rcsernted. A sr-ýoiAic ino'~tnsituaticn can. be dcscri:bed- in the
for- of a table, where a strictly dofined- informatn'ion troblen eerrc.spornds to each set
or limitations. A snccific envirorzment can bo duýseribe4 ty a systen ofl graphs of
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s~:r~ s u c~. s dea'ir wt docis .o,! zac'.Ing
s ...................... C. thhe r.-.o'r of slops in a grah

-:- frv-. -, - -crcri ion of tho limitations was Wivon anr
ware .... .*hor. . class of CInfrmration problems solvable by nan was

also for.-taly defined, it Was connectid W'h the fact that at each stage of solution
active search for r-issi-Z infornatlon takes place. Dhe information necessary at each
stage of solution was deler-nin'd and & search strategy was developed including
sDeclfic tactics fczr exclusion of unused operators.

210.

AUMM- Chorayan, 0. G., Cil'ma, Ye. Ya.

GIG: none
TITLE: A Modal of the Memory Mechsdaim
Sol.Qi: Vsesoyuznaya konferentsiya -uu noyro:dbernctike, 3d, F.ostov-on-Don, 1957.
Problewy neyro!Adbernetiki (Problems of neurocybernotics); referaty dokladov
konferentsii. ?ostov-on-Don, Izd---ro 'eostovskogo univ., 1967, 162

TOMI TAGS: human momory, biologic model. learning process, neuron

A3Sr.ACT: Ihe processes of fixing and reproducing information on which the memory
mechanism Is based were investigated empirically. A someuhat modified kebb's
procedure (1962) was used to study the short term memory mechanism. ihe subject was
asked to rememer and repeat twenty-five nine digit nbers, in which each fourth
nuber =as repeated. The data demonstrated that the mechanism of short tern memory
is based on reducing the funetionin- probatility of excess collateral'ý for a givon
realization of neuron activity-patterns and the formation of a specific pattern of
rneron network activity. A proposed model of the memory mechanism explaining; the
increase in importance of the connoctions in the learning process leads to formation
of rigid connections between the number of operations and the number of memory colls.
The Miodel akes it possible to explain the relationship of the volume of short torn
mery to the length of the remembered sequance and to calculate the volume of long
term memory. Nechaniss for active char-go in probability weights of the functioning
of interneuron connections are considered.
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•: rnon•

T...Z,. . •on of har-.on-cl anzlysis to investi.-ation of the brain under differen.t
f-ctioral state-_

S : Vscsavyn.•a koOreriya ..1...).o, 3d, a•ostov-on-ron, 1967.
Prohlu-- noyrokibornotiki rob 2.o fr o euroft=rno tics); roforaty do.dadov
konforentsii. Rostov-on-Don, Izd-vo RostovskoZo univ., 1967, 163

TGIC TAGS: harn.onic analysis. brain, visual simul-etion

ABSi.AC?: It vas demom-strated that a widely used automatic control systom, the method
of harmonic analysis, can be applied to tho study of individual functional systems of
living organisms. Application of this mathod to investigations of the visual
functional form-ation of the huran brain ----do it possiblo to construct the amplitudo-
frcquoncy characteristics of the formation and to doscribo the qualitative and
quantitative aspacts of transitional processes corresponding to various levels of the
tonic states of the brain. Analysis of the amplitude-froquoncy characteristics and
the transitional processes made it possiblo to dotect the resonanco properties of the
system and to provide quantitativo evaluation of its resonance frequency, constant
tire. and dampiznrg coefficiont. Construction of amplitude-frequency characteristics
and quantitative evaluation of the above paramotors enabled forming a mathoamatic
description of the operation of the system. Limits of linearity of tho system were
dotermined to find the region in uhich the harmonic analysis method can b. correctly
applied.

212.

A=rACa: Gasparyan, Tu. M.; Gambaryan, L. S.

IG: none

A.TIE: Conditioned reflex probability model

SOZCE: Vsesoyuznaya konferentsiya po neyrokibernetiko, 3d, Rostov-on-Don, 1967.
Prcblemy r,.'rokibernetiki (Problems of neurocybernetics); referaty dokladov
k--,nferents. . Rostov-on-Don." Izd-o Rostovskogo univ., 1967. 29

TOPIC TAGS: conditioned reflex, i.ologic model, probability

ABSMACT: 7his model has three advantages over existing ones: 1) its work depends on
a spccific ";jmc-rn" past, since information received earlier is "forgotten" by becoming
unnecossary; 2) its characteristics are very close to the real reflex; and, 3) the
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the anataotlCa' StructurO of the reti'cua~r forrnation' and hypothe.ses o-1 tlhi, in'teracction

of the cortex And the reticular formation. ?iethods for realizing the model are $ho.".

aRI a specific model is descrItod.

213.

AvrCat: Gaenkin, A. A.

QWG; none

TITLE: Distinguishing EEG signals during different types of mental work

SOURCE: Vseso)uznaya konforentslya po neyrokibernotiko, 3d, Rostov-on-Don, 196?.

Problemy neyrokibernetike (Problems of neurocybernotics); referaty dokjladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 31-32

TOPIC TAGS: man, EEG, signal analysis, learning process

ABSTRACT: The report discusses the informativeness of fifteen statistics for phase
durations and their connections with the EEG amplitude. Multidimensional IfL

characteristics were found which distinguish reactions even along a single channel
with the corresponding decision rule during two types of mental work, irrespective of
background and induced spontaneous EEG activity. In 66 experiments on two types Cf

mental work in twenty-two subjects, 35 experiments on ten of the subjects constituted
the learning group. The decision rule was based on tests of the ratio likelihood.
Discrimination in the learning and control groups is approximately the sane, and as a
whole correct discrimination was obtained for sixty exporimerts (9t%). Those results
can lead to understanding the structuro of bioslectric signals and to deciphering a
code of gradual electric brain phonomena.
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214.

AIJTM-•k: Gjnkin, A. A.

ORG: none

"TITIZ: Problems and outlok 'uN. s tatisT,ical methods in neuroc•t.yrnetics

SCUROS: Vscsoy-.zznaya konforcntsltya po noyrokiternetLIke, 3d, ;os tov-om-icn, 19?7.
Problemy noyrokibernotiki (Problems of nroecacrnetice); roferaty dokaidov

konferontsli. Rostov-on-Don, Izd-vo Itostovskono univ., 1967, 30-31

TOIC TAGS: brain, LEG, eloctrocortizogram, statistic analysis, auto.ratic contrs.
system, neuron, algorithm. mathematic model, cyternctics

ABSTRACT: Effective statistical approaches to deciphering electrical brain pheno.c;.
and simulating certain aspects of the integral work of the brain are explained.
Statistical regularities of EG time structure and spatial organization are discu&&

and the discreteness of certain EG statistics is proven. The problem of adequate
evaluation of mutual influences of the constant potential, the electrooorticogren,
and the peak activity of neurons at one point are oxaninod, as well as the spatial
relationships of these procosses at two or more points. A concept of the i-nternai

properties of bioelectric processes is intreduced. The value of research -,Or
establishing a connection between the features of electric brain phenomena and
manifestations of human activity is assessed. The problem of transfer of

nourophysiological data into statistical models --nd theories of behavior is exa¶1rn,
The properties of sequential statistical algorithrs for, integration of

multidimensional and nonstationary input situations are investlgated; these

algorithms are acceptable mathezatical models of the psychological process of

decision making. Statistical analysis of the structure of electric brain processe:

led to formulation of new problems for the tine series theory. It is asswmed that

solution of these problems will play a substantial role in understandina the

regulating mechanisms of the central nervous system.
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215.

AUIOH;: Glazer, V. D.

aRG: none

rTIT E:~Mdel of a conditioned reflex from the viewpoint of the theory Of form
recognition

SCL2qCEK Vsesoyuznaya konforentziya po neyrokibernetiko, 3d, Rostoy-on-Don, 1967.
Problemy neyrokiborretiki (Problcbe- of nourecyerrto); referaty dokladov

konferentsit. Ro:tov-on-Don, Izd-vo Rcstovskogo univ., 1967, 32-33

TGIC TAGS: biologic model, conditioned reflex, neuron, form recognition

ABS-ZACT: The basic problem is exarined from the viewpoints of the classic theory of
higher nervous activity and the theory of form recognition as a problem of
differentiation (separation) of input signals. Nerve nachanisms on which this
separation is based are considered. Acceptance of the hypothesis that nerve processes
-ýove in the real cerebral space leads to loss of generality under complex stimuli,
i.e. a model of conditioned reflex formation based on concepts of irradiation,
concentration, and induction of basic nerve pro:tasses is Justified only for a narrow
range of simple signals. Generality is not lost if the movement of separated
hyperplanes is examined in an abstract multidimensional space whose points correspond
to input signals. In a real neuron structure this movement reflects changes in the
neuron thresholds whose set determines the code value of a signal. Shifts in the
neuron thresholds depend on memory processes.

216.

CYBERNETIC MODEL OF ATTENTION

Gol'dman, Yu. Turkmenskaya iskra, no. 120, 25 May 67, p. 4, col. 1.
AN7016179

A "cybernetic model of attention" has been constructued by G.
Gedevanishvili, Corresponding member, Georgian Academy of Sciences, and
Engineer G. Eydel'man. It possesses all of the qualities of the
orienting reflex in that it reacts to light, sound, and coher stimuli.
The model even reproduces the "bursts" of electrical rhythm which occur
in the brains of man aid animals when they are in an attentive state.
This model has been highly praised by specialists and has prospects
for analyses of cerebral function during surgical operations under
anesthesia or hypothermia. It also serves as a basis for the creation
of cybernetic systems characterizing various qualities of higher
organisms. [CD]
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217.

AUTIT-IOR: Golovan', E. T.; Zaslavskiy, S. Ya.; Ivanov-Nuromskiy, V. A.; Meytus, V. YU.;
Statinots, V. S.

GAG: none

TIT=': The structural simla=tion of rational behavior

-50;C7: Vsosoyuznaya konferentsiya po heyroacibarnetiko, 3d, Rostcv-on-Don, 1967.
Problemy neyrokibernetiki (Poblems of rie"rocybernctics); referaty dukladov
konferentsil. Rostor-on-Don, Izd-va Rostovskogo univ., 1967, 33-34

TOPIC TAGS: biologic model, algorithm, behavior pattern

ABSTRACT: Interaction between the external environment and a model, satisfying
certain criteria, is examined. A group of algorithms describing this interaction is
determined and a static network structure of the modal is given, the choice of ihose
elements depends on the group of algorithms utilized. he requirement for
universality and completeness of the system of elements relative to the group of
algorithms is important. The dynamic structure of the "input-state-output" system in
successive moments of time detertines behavior. Problems of localization, continuity,
and independence of subsystems describing the dynamic structure are considered.
Examplos of model behavior are presented.

218.

AUTHOR: Ignat'yev, N. 1 ,; YKcn, G. S.; Pokrovskiy, A. M.

CG: none

TITLE: Nethods of structural linguistics as heuristic procedures for analyzing
problems of the formation of movements of biological systems

SOURCE: Vsesoyoznaya konforontsiya po neyrokibernetike, 3d, Rostov-on-Don, 1962.
Problemy neyrokibernetiki (Problenis of neurocybornetics); raferaty dokladov
konferentsli. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 53-54

TOPIC TAGS: aniial, automatic control system, neuron, computational linguistics,
biologic model, sensory rotor area, cowmputer simulation

A3SmACT: The control system for movements of the claws of the crayfish was examined
to establish its rules of operation by observing its functioninz as a biological
system for the control of novcmentrs. In developing such a model of a biological
systtem for for,.ation of move:.onts, it is possible to take advantage of lan-uage models
developid in rathematic linguistics. Here N. *omskiy's trar.for:oation model was
used. A three dimensional system consisting of "k" rods Zuccessively joined was
investigated wherein the object of control vas to place the end of a rod in a
prescribed point in space. Grarmatical rules developed from the structure of direct

- 205 -



components can be used to construct the sirplest motor acts, and koer complex
movements are obtained by usin; the corresponding transformations. Results of
silulation on a general purpose computer are presented. The volus of the translator
was evaluated using both AIZOL and a language developed duriLng the Wogrtn'zig of
Imovements. It was atteqpted to comparo the structure of a hypothetical neural
Metiork and the structure of a general purposo computer progran for the solution of
such problem•s. The results of the investigation can be used to analyzo biological
systems for oontro' of movements and to synthesize systems for the progra:-med control
of mechanial robot manipulators.

219.

NEUROPHYSIOLWGICAL AND BIOCYBERNETIC ASPECTS OF MEMORY

GIG: none

Ivanov-Murom-kiy, K. A., and E. T. Golovan'. AN UkrSSR. Modelirovanlye
oa v meditsine (Modeling in biology and medicine), no. 2, Kiev, Naukova

dutsk, 1966, 13-18. AT7009684

On the basis of recent literature, the following premises appear valid
for modeling of memory. First, recording and reproduction of engrams are
largely determined by stochastic processes in the brain. Second,
recording, storage, and reproduction of engrams are related to the formation
of statistical information models if the external medium arranged in a
hierarchic structure. Third, the model should reflect the structural
network of the nervous system sinsisting of ganglia and pathways. The
process of forgetting shou)h not be considered a passive process, a
breaking of the circuit, but as a process of active inhibition. Thus,
a model simulating the memory should reflect two phases, excitation and
the stationary process in which association is preserved in an inhibited
state. A model based on transmission of excitation from ganglion to
ganglion by discrete and indiscrete signals is described. [06]
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22U.

AU'2HE-1 Xasatkin, A. X,.

0.1G: nono

TITM.: Rodel of purposeful behavior

SOURýCZ: V1sesoyuznaya konforcntsiya pa neYr'okibernotike, 3d, Rostov-on-Don, 196?.
-Problemy neyrokibernetiki (Problons of neurocybernetics); referaty dokladov
konferentii. Rostbci-on-Don, Izd-vo Rostovskogo univ., 1967, 60-61 Ci

TOPIC TAGS: biologic model, behavior pattern, automaton, information processing,
algorithri

.-3S7-LAC?: The proposed nodel is part of a progran for sitmulating the purposeful
behavior of living organisms; it si=ulates inforiiation processing which organizes
activity directed toward sur-jival and is intended for invuztigation ofi that activity.
7The model is a network of elements reesmbling neurons with serantic organization
(iZ-automaton). The report describes the simulated information processing, gives an
ealgorithm for transmission of stimuli in the network, explains principles of self-
learnin6 and solf-orgnaization in the model, and presents results of an axperiment
simulating the formation of concepts.

221.

AN HEURISTIC MODEL OF SOME INFORMATION PROCESSING PROCESSES OF THE
BRAIN

Kasaskin, A. M., and L. M. Kasatkina. AN UkrSSR. Modelirovanlye v
biologii i mediwine (Modeling in biology and medicine), no. 2. Kiev,
Naukova dumka, 1966, 62-71. AT7009687

The authors present an heuristic model of some information processing
functions of the brain based on N. M. Amosov's hypotheses. The pro-
posed system operates in a medium (locality) consisting of cells or
squares each of which can be empty or can contain an object of the
external medium (see Fig. 1), where 1, 2.. n are different objects
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Fig~. 1.

?2

- ii ii-

i~~~ ~~~ ,">1ti < , <

of :he medium and X is a reference point. Movement is accomplished
by taking steps leading the system from one square to the next. The
purpose is to reach a certain square in the medium. The system
finding itself in one of the squares "seer," the squares directly
around it and reacts to the objects within the squares by taking the
proper step. Obje-ts of the medium squares are divided into two
categories, dangerous and useful; the system avoids the dangerous
objects and aims for the useful ones. The system structure consists
of models organized on several levels to approximate lower and higher
brain activity. Each model corresponds to a certain code. When input
information is separated into codes, the co:respondinp, models are
excited. Daiokn of excitation depends on the structural level of the
model. Associative connections exist between models of each level.
Structures of the emotional, logical and motor spheres are organized
in a similar manner. Due to the presence of circuits between the
spheres and between the various models, at each moment of time simul-
taneous excitation of a number of models takes olace. which is
related in some way to input information. An amplification-braking
(inhibiting) system (SUT) separates the most important information and
amplifies the excitation of the corresponding models (see Fig. 2). At
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Fig. 2.

"Switch" 'Comnpare"

L~cixt~cr brakir.)

each moment the excitation levels of the models are compared

and the model with the highest excitation is connected to the

SUT system for amplification with intensity dependent on the emotional

sphere; the other models are inhibited by braking. The sequence

of information processing steps is considered in detail. At the pre-

sent time a simplified variant of the information processing system

is being modeled on an EVlN M-20 computer. Preliminary results are

reported to be satisfactory.

222.

AUTH.C{: Kasatkina, L. M.

ORG: none

TITLE: Experimental investigation of a model of =:otor behavior

SOURCE: Vsesoyuznaya koi,fcrcntsiya p0 noyokibernetako, 3d, Rcstuv-on-'on, 1967.
Problemy neyrokibernetiki (Problems Of neurocybernetics); referaty dokiadov

konferentsli. Rostv-on-Don, Izd-vo Rostovskogo univ., 1967, 61

TC:'IC TAGS: neuron, information processing, automaton, cerebral cortex, digital
computer, sensory zaotor area

ABSTIACT: A method of sinulatinr information procesjcs of the cerebral cortex with

V-automatons which are systc.z of interdepondent elements resemblir; neurons as

briefly described, and a concept abo incomplete and corplete 1K-automatons it

introduced. An in.omloto .- autor.•ton sf-.ul2atinr -nfcr.ation proccssing conrected

with formation o: rotor uI:,.VIior was realized in the form of a complex of digital

comnuter trozrars. A Method for construction of a prelininary plan of behavior in
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static environments of a specific class utaing the IC-automaton is cxplatnud; the plar
is dirocted toward attairnment of a specified aim and involves a choice of a hierarchy
of intermediate aims and the formation of special tracking systems. A complete
N-automaton which is part of the proposed system is used to realize the plan. The
behavior of this autoraton is expresoed by its shifts in a given enviro.nent, and this
behavior is compared with the results of a psychological experiment.

223.

AUTdOtW: Kissin, I. Ye.

CRG: none

TITLE: Toward creation of heuristic programing methods for scheduling

SOURCE: Vsesoyu7naya konferentsiya pa neyrokibornetike, 3d, Rcatov-on-Den, 1967.
"Froblemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferontsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 63

TOPIC TAGS: heuristic programming, brain, algorithm, operations research

ABSTRACT: A type of information problem solvable by man called a "combinatorial-
dynamic" problen was selected for investigation. The problem is to find a set of
time sequences of applications of the suum of operators for a series of objects, Which
converts a set of initial objects into series of finite objects so that criteria
whose parameter is time will be satisfied. Three conditions must he jointly fulfilled
in order to apply the operator to an arbitrary object at a given mo.ont of tine:
i) presence of a corresponding operation among thu set of operations which the
operator can accomplish; 2) availability of the operator at a given moment of time;
and, 3) availability of the object. The investigation showed that the "combinatorial-
dynamic" problem is the essence of large problems in different areas of human
activity involved in the theory of operations research into problers of scheduling.
The structure of the "combinatorial-dynamic" problem was obtained by algorithmic
analysis of the work of the brain, and various heuristic rules and, tactics were
investigated. Fundamental principles for constructing a system of classification for
problems of this type are examined.
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224.

PHYSICOCHEFICAL SIMULATION OF INrORMATION ANI) Tih1NKit; rROCESSES.
PART 3. SYSTE1IC PROCgS.SES AND TYPES OF TIIEIR REPRIF.SrTATION

ORGs Moscow State University in. M.V. Louonoaov, Department
of Chemistry (Moskovskiy gosudarstVSiyy universitet,
Khlmicheskiy fakul'tet)

Kobotev, N. 1. Zhurnal iizicheskoy khimii, v. 41, no. 7, 1967,
1723-1730. 4r7024778

The paper presents argunents in support of the applic;ltion of thermo-
dynamics to tne process of thinking on the systemic Juvel. It is
shown that a general method of reducing the role of molecular entropy in
the functions of an organ, organism or mechanism consists in increasing
the degree of macroscopicity ym of its acting elements, as a result of
which the macroscopic entropy 9 begins.to displace the molecular entropy
$m:Sývst - Y1.SH1 + (1-yf)Sm. The relation Yu g i and S S,0 ! - 0 is
unattainable, And therefore the brain •s a phyeicochemical system cannot
be devoid of entropy, whether of molecular of systemic level. The
thinking (logical) produ,'tion of the physicochemical nperatinns of the
brain constitutes production which can he coded exactly, transmitted
along a communication channcl, and very adequately received at a re-
ceiving point. Such production is completely devoid nf entropy, both
informational and physical, whereas the physicochemical apparatus of
the brain which originates it has a physical entropy of molecular and
systemic level (the next paper will deal with the solution of this
"thermodynamic paradox of thinking"). It is shown that since the set
of physicochemical operations of the brain and the %et of elements of
the logical production generated by it are both finite and countable,
an equivalence can always arise between the set of logical production and
and some subset of physicochemical operations of the brain. This
limiting condition is sufficient for the application of the theroo-
dynamically statistical method of analysis to. the thinkihg process not

'.only on the mlecular but also on the systemic level& [271
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225.

AUTR: Kogan, A. B.

OGRi none

TITLE: Probabilistic statistical organization as the basis of the ultrahigh reliabil-
ity of the brain

-4LJRCE: AN S&SR. Nauchnyy sovet po komplekanoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 139-144

TOPIC TAGS: bionics, stochastic process, control statistics, probabilistic automaton,
switching theory, human sense, brain, system reliability

ABSTRACT: The high reliability of the human brain is explored on the basis of the
probabilistic-statistical hypothesis. This hypothesis gives a pos3ible explanation
for the mechanism of the compensation for functions by duplicate nerve cell elements,
for "random" pulses of neurons, and for the capacity of nerve centers to function
despite partial destruction. The brain's reliability is discussed in terms of the
tenacity coefficient defined as the ratio of the various states in which the system
functions to the total number of possible states.. Thus, with n elements there are

2n possible states, some of which are functional. Clinical observations have revealed
that human .enses continue to function up to the pbint where 30-40% of the nerve wass
In destroyed and then rapidly cease to function. This phenomenon is explained not by
the duplication of elements in the brain but by stochastic coupling of the elements,
as was verified by experiments which confirmed a priori predictions of loss of vision
after partial destruction of the image. In lower animals and in the lower nerve
functions (involvins the spinal oord) of man, fixea function nets do exist, but
evolutionary processes have forced the brain to ad6pt the more flexible and reliable
stochastic coupling. Further work on nerve aggregates should involve studies on

matoorrelation functions and metabolic activity. Orig. art. hast .3 figures.
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226.

..- LICR: Krapivnyy, A.

CRG. none

TITLE Simulation of extrapolation reactions of animal behavior in connection with
differontiation of a complex signal

SOMRCZ: Vsosoyuznaya konforentsiya po neyrokibernetiko, 3d, Rostov-on-Don, 196?.
Problomy neyrokibernetiki (Problems of neurocybernetics); refvraty dokladoy
konferentaii. Rostov-on-Don, Izd-vo Rostovskogo univ., 196?. 75
TOPIC TAGS: animal, learning process, mathematic model, signal processing

ARSTRACT: A stochastic learning model u-hich takes an extrapolation reaction into
account has been previously presented. Ethological characteristics of individual
species of animals were established by numerical values of the parameters. The nodel
describes the behavior of animals in the first stage of learning (the first ten to
thirty trials), but in the next stage the animal can lerrn to solve * problem. better
than the model. T7is is explained by an emerging capacity to differentiate the
signals. Thus (Pik? P 2) coincide only in the initial moment of bo•h blocks, but
separation takes place in proportion to differentiation of signal A. Special
experimenta for study of the quantitative expression of the capacity for
differentiation of signals by animals demonstrated that any complex signal consists
of interdependont subsignals, each of which has a common part C with an adjacent
swbsignal. Subsignals A and B have a common pert C, so that A = A, + C'
B LB, + C(C = AAB). Experiments demonstrated that if C is not very large, i. e. if
A and B are not very close, then it is possible to arrange matters so that P(alph/A)
is equal to P(beta/B). With the gradual convergence of A and B. i. e. with increase
of C, the critical value C - Ccr approaches after which the probability P(alpha/A)
and P(bita/B) sharplV decreases. It Is necessary to establias the dynamics of the
origin of temporary cornectlein. The asyAptotie behavior of the pjooue is of
particuilar interest.
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.::.:Krayzrer, L. P.

- L: ..odern conc:p.t cot:*nz$n hu,.,, ne.:,ry and bionic methods for constructin&
-.y dev c'r of cytcrnetic Zachines

" AV.&A; oSS•-. •:a : oct Po ko -1eksnoy proite--ae "Ribernetika•'. Voprosy
"--.•:.• (?reb>?-_ of bien:cz ,3zd-o '-....k _, 1967, 213-218

..A•33: bion.ce, co=pt.er r-, remory tir.e, human physiolo•r, huan sense,
S:- ic•, congý-ter storale-, blocybernetics, brain tissue

-RA--: A com=;rative analyriz of hx-•, ne-ry and a ccmrater storage is made. 'nc
a-v:tioning of huma-n memory is analyzed, and the direction of research is indicated
"ir producing computer memories operatnrg on the same principle as human memory. In

unparison with a computer storage, our me.o-ry is far larger (up to 1021 bits), has a

-er storage density (up to 1023 bits/cmi in the cell's nucleus), uses considerably

e:4 energj bit has approxim-tely the same access time of 10715 see/bit. T•he method
entering information differs considerably. Tbe brain has two distinct types of

.--nry: operative or short-term memory, and a long-term memory. The operative menory
--fective for up to 10 min) results from the recirculation of the data pulse through
1 nerve network. This recirculation leads to structural changes in the brain which

S .... uce the long-term memory. These structural chances may involve growth of proto-
'dzmic nerve bra~nches, morpholonical cha-nMes in the synapses, or, even more probably,
ý'ecular changes in the RMA and in the proteins of the nerve cells. Future studies,

which mathemtical nodels and electronic circuits may prove useful, should proceed
- four levels: 1) the structural level which will involve large functional units;

trhe network level at which studies of the interneuron connecttons would be con-
.ti; �) the cell level for studies of neuron activity and changes of state; 4) the

Se-a2lar level for defining the role of PA. O'ig. art. has: 1 figure and 2 tables.
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C~:no'.;

717M': cor.-Vlatior' of s!.Zr,. t1-... and !or., tern. =enOry

SZ2Ci V~o-.~ ko.5':-' Foroeklicrnotika3, 3d, ROZ'tov-on-Dofl. 1967.
?rebczynoyoki~;retici ~-ol'~of norocoytbernctics); rofelraty dokladov

ko~ientsi. ostw-on-Lon. 1~--d07 FtostovrIkogo iiv,19670 76

'0?IC S: nourzon, h r.= ~ory

AB:7rA^:: is -.:11 Li * h-t tr na ory truee (t~he enji~ra=) chlanges its formtation

.o a "Ibilk * slig~htly discrup-ted foin. (shocrt torcnarlr) into ar. extraordinrtrily

stable fo=: (Ion- to= enry). Yc*. the cot~en't of the ==norry trace does--not change
in th Ir.s t' 1 consoiid z.tion. . is vc---vS:-!e ,a t ... orff .~ oth gram at

vzioa s=~ oil its for.--tUon is iký h ~ctivity of thec s=ne rneuron

-ns-Ite of difftrcn-c-s irk Lhe r-echan-l-rs of short tern and long tom*r Memory.

Aho c;y inie procesnes of' ttý. tye- of reverbearatoy tiKy,.ichtk paena

specific nrAltineiuron zys ten- ar4 forz T-he basis otf the memory trace at. tho stage of'

short term romory. lead tto fornation of a structurally reinforced multineuron system-

engrax vit~h a speed pre-ortional to the importance of the information. Howrier * this

speed is apparently dete-mined not only by tthe spaed of the process of consolidat Iion

itself but also by tho ordinate of the stcrtir.-- point of this process (Cherkin, 196).

Mie basic role in realizirv the pr.o-css of consolidation is played by the

relationshlip betw~een tho fu~nction ard the genetic apparatus in a given system of

rX~os(Mayerson. 1963; 1.cyerson and Kruglilcov. 196).

229.

RZ;: none

TITLE: Zior.-Ants of heuristic pro~ran-ning teory and method

SaZCE: Vzcsoy7uznznc konfrerantsiya po neyrekibernotike, 3d, * ostov--on-Don, 1967.
'0roblony neyrokibernetiki (?Probls Of neurocybeinnet-ics); roferaty dokladov
konforontsii. Rostov-on-Don, Izd-,vo Rostovsko~o univ7. 1967, 81

AOMI TAWS: nat-hematic model., conpxeter sliclation * behavior pattern, heuristic.

prograr~ins

A'S)A_: vcot-elo.t of tlhe tlheory and ratlce& of' hsuristic proZ~ramning dcponds to

a con~sid-erable cetent- on the sftix of such fur.6anenta2. -_oblerx as the structural
plan of the process of co-nition (hu.)and its connoction. with the structural
plan of hersi orrn.A structurzl plan of hecur!stAic' progra m--ing is

establPish0.t-lc:-on the b:.,-is of a structural plan of the process of. cornition. Heuristic

pr7=:t% nethods. are eisciuzzsc, certaiLn houristic pro-rarns of behavior are

analyzed, and f c~tlproblecz in the theory and practi~ce of heuristic
pro_;r&=ir.g are formulIated.
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230.

MODELING VOLUNTARY BEHAVIOR IN A SIMPLE ENVIRONMENT

ORG: Institute of Normal and Pathological Physiology, Academy

of Medical Sciences SSSR, Moscow (Institut normal'noy
i patologicheskoy fiziologii AMN SSSR)

"Kuz'menko, V. A. Soveshchaniye po problemam vysshey nervnoy deyatel'-
nosti, 21st, 1966. Tezisy i referaty dokladov. Moscow, Izd-vo "Nauka,"

1966. 166. AT7024086

Adaptive activity of animals is based on their ability to model the
exturnal environment. Thus, any behavioral act is realized as a result

of model regulation; that is, it is reduced to eliminating any disagree-
ment between the external environment and its internal model both in the

efferent and afferr ,t systems. On the basis of these principles, a simple

automatic model is proposed in the form of a Y-shaped labyrinth with

four units: an afferent unit, an efferent unit, a motivation unit, and

a memory unit. The afferent unit is designed to construct an adequate
model of the external environment during perception. The efferent unit
is designed to "adjust" the model to the environment by elminating
disagreement between the model and the environment. Viral constants are

concentrated in the motivation unit, and information storage and

retrieval take place in the memory unit. Afferent synthesis in the model

ends with the formation of a future model corresponding to present

motivation, memory, and the environment. Choice of action is made

following agreement with preceding external factors, and consists of

transferring the operative processes of the expected external factor to

the model. A subsequent comparison of the environment and model,

depending on the adequacy of the latter, proceeds as "recognition" or
"orientation activity." The model adjusts to the environment ("learns")

after Aeveral contacts, and the degree of learning increases with

transition from orientation activity to stczeotype activity. As a

result, the model not only maintains its vital constants, but gradually

reduces the period of disagreement between itself and external environ-
ment. [062
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231.

AUiiiO2: Kvinikhidze, K. S.; XlAlnikova, Yo). A.

UCA: none

TITIi; A possible mechanism for formin- chort term and long term memory traces

SO•RCL: Vsesoyu?,naya konforentttya po neyrokibcrnetika, 3d, Rostov-on-Don, 1967.
PreT-h&oy neyrokibernetiki (Problers of ne.-rocybernetlcs); referat'- dokladov
konferentsii. Rostov-on--Don, lzd-vo Rostovskoge univ., 1967, 6z-63

TOPIC TAGS: neuron, human memory

ABSTPACT: Theoretical mechanisms for formation of memory traces on various levels are
examined based on certain cytologic and biochemical investigatiormencompassing both
intracellular and extraceflular changes in nerve tissue, and also based on comparing
times for the course of biochemical (molecular) processes in the neuron.

232.

AUTHOt : lbov, G. S.

O'G: Institute of i'athematics of the Sibirsk Division AN SSSR, Novosibirsk (In-t
matemtatiki Sibirskogo otdeleniya AN SSSt)

TIMIP: Heuristic programming applying the principle of perceptron operation

SOU ACE: Nezhvvuzovskaya nauchnaya konferentsiya pa neyrokibernetiko. Zd, 2?stov-on-Don,
1965. Problesy neyrokibernetiki (Oroblems of neurocybernoties); materialy
konferentsli, v. 2, Rostov-on-Don, Izd-vo Rostovskago univ., 1966, 235-236

TOPIC TAGS: intelligent programming system, algorithm, random process, form
recognition

A3STRACT: A heuristic algorithm of random search, which utilizes the basic principle
of porceotron operatinn. is suggested for solving problems in i:,age recognition .here
the number of charact-VristiCs must be minimized. Given an initial system of
characteristics X (K1 .... iX) on which a sample space Rn is constructed, the most
informative subsoace must be do-;signated, based on m characteristics selected from the
Initial system (n is fixed, and less than n). The presently proposed method consists
of random search of the most informative subsoace with "incentive" and "penalty" of
the individual characteristics from X, .... Xn. At the start of the search the
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selection probability ? ... p, for each of the characteristics Xuis assi.ned.

* and if there is no inform2ationl on the prealns fslc~ a gvn
characteristic. the probabilities are assumed to be P = l1n. This "incentive"l and

S "penalty" of the characteristics I .... X X loads to changes in the prob.abilities

P 1 .... P of selecting characteristics for the following stage of the search, depending

on results of preceding sta;es. in cases %here comnlete sorting of subspfces was

carried out. it *as shown that the proposed alcorithz' selected optiral subspacas.

-The algorlthtn of random search with adaptation gave better results In recognition

Wo0bl.3s than the method of directed sorting. Detailed description of this algorithm,

Its experimental verification, and comparison with lmown methods of directed sortinS

rAy be found In the author's previous articles cited among th* references.

233.

AUTcOR : lfevr, V, A.

aRG & none

TITlZ: One type of rational behavior formation

SQU3CE: AN SSR. NauChnyy sovet pO kompleksnoy Probleme "Xibernetika". Voprosy
bioniki (Problems of bionics) Iogscow, Izd-vo qlauka", 196?. 298-299

TOPIC TAGS: learning process, bWhavior pattern, human memory, psychic stimulation,
sleep

ABSTPACT: Despite the title the article concerns two types of rational behavior
formation. The first type is characterized by the formation of a universal method
for solving problems of a certain class. The solving of separate problems is
accomplished as they appear from the environment. The conditions for each concrete
problem are not fixed in the memory of the system until the problem presents itself.
Thus. most of the problems and their solutions do not actually exist in the system.
in the second type, formation of rational behavior is singled out in relation to a
class of problems when the universal method does not apply. In this case each problem
and the specific method of its solution must be entered into the system memory. Ome
possible realization of the second type of rational behavior formation is examined.

It can be hypothesized that dreaming is a special process of self learning for some
biological systems. An animal in the process of dreaming and coming into contact with
a modified image of the sturrounding world works out special types of behavior

necessary for overcoming problems which arise, especially for situations endangering
one's life. Having worked out a rational behavior pattern for a given situation
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during dreaming, the an'nal can significantly increase the probability of his survival
* if he should actually face a similar situation. A simple diagram of a systen that

dreams can be constructed. let A represent the systen that learns. The learning
process proceeds under two types of operating conditions: active learning (inter-
action with the real environment) and learning by means of dreamini System A consists
of units B and C. Unit B is for forming solutions to problems and unit C is for
modifying and extrapolating problemrs. Unit T, which is an external element in
relation to system A, is introduced to retresent a "trainer" or "environment."
Unit T presents the problems (PI, P2 , P3) to system A and by means of interaction
with system A, the latter learns; the means of solving the problem by interaction is
formed in unit B. At the same time me.mory of problems R. P2 and 5 is stored in
unit C. Under the second type of operating' conditions tie external "trainer" element
T is switched off and in its place unit C of modification and extrapolation starts to
operate. Unit C mrakes contacts with the inputs and outputs of unit B which formerly
were in contact with unit T. On the basis of P1 , P2 and P3 stored in the memory, an
extravolational sequence of problems P4 , P• and P6 is formed. The results of such
"internal learning or self learning by meani of dreaminZ are devel?ped by the system
for solving problems P4, P5 and P6 which have never been presented by the external
environment. Possibly, some cycles of dreaming in which the behavior formed is
important for a given species are transmitted by heredity in the form of a unique
movie film which gives the general plan of a situation rather than concrete details.
The author suggests that the described mechanism historically preceded the appearance
of psychic phenomena. The latter appears to be the result of the inpats and outputs
of the "imitator-moedifiator" cmig into direct oontact with the receptors of an
animal or man, and thereby the process of dreaming proceeds uynehronously with the
perception process.

234.

AVI_-R: Liberman, A. Ye.

-RG: Xharkov Institute of Advanced Study for Doctors (Xhar'lovskiy institut
usovorshenstvovaniya vrachoy)

TITL&: On the methodology of Physiological invostigation of thouit processes

SOVCE: Soveshchaniye pc problemam vysahey norvnoy doyatel'nosti, 21st, 9.
Tozisy I referaty dokladov. Moscow, Izd-vo "Nauka", 1966, 179

TOPIC TAGS: thought process, conditioned roflox, biologic model

ABST=ACT: Physiolo.ical investiCations of thought processes as expressed by speech
arc marked by a number of methodological difficulties. These difficulties stc= from
the many meanings of a single word, dependence of word meaning on context,. and
individual differences of semantics and vocabulary In formulating ideas. With the
generally accepted methods (associative cxporiment, speoch-motor) of Investigation.
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ref-vx fo-n:-: or ";.rti4f~c'- c .. 'e'l:", but it u- o us Pri-AriZ, I• .it-, tc.
c::;.xt-ry s bztraction ar, do .. t cow1;dcr their qualit.ativu ciffercr.cr-., .. :l
ti-e analysis of more co -plcx thoug-ht F-occszso (cvaluations, conclusion-, proofs
et al.) inpossible. Tho st:-.rate formiation o& concepts related to tho catozorios of
things, qualities and rel.ti c...h-- is investigated. This for7mtion of concepts
differs in its lo~ico-Kn3:cclojical and physioloical as.octs. ?nysioio;ical
modelir.- .f thougt s'm.1zi be related to its lo;ical forralizatio4n. Invo:ti4ation of
the various methods of fornin; abstrat o--ns increases the possibility of l
defined and differentiated nourodyn-r.ic interpretation of nornal and disturbod
tho7ht processes. Orig. art. has: none.

235.

AUTHOR: Lyaudis, V. Ya.

ORG: none

TITLE: The functional features of the process of remembering

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 232-237

TOPIC TAGS: central nervous system, human memory, human physiology, automation

AB3TRACT: The structural features of the human memory process were studied to acquire
knowledge applicable for the automation of intelle tual activity. A symbol alphabet
of 32 elements based on five characteristics was constructed for this purpose. GrouA-
of 12 elements were presented to test subjects for one minute, and the subjects
(university mathematics students) were required to name the characteristics of each
element. Test subjects were subsequently given instruction in identifying and grouping
the characteristics; after the first stage in instruction there was noticeable
improvement in the test indices. Table I illustrates this progress, vrith data on the
time and percentage of error for selective reproduction at various stages of instruc-
tion. The experiments show that a planned structure of operzions ensures optimum
conditions for improving memory. Tests of selective reproduction show that the
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Table 1

Time anmd errors zn select•ive reproduction at various stages of learning

Test series

niCriter f 1'rr to 1irst 5tage of a econd stage of

grouping instructionn struction instruction

Time (sec.) Basic 17.0 9.7 6.2

- Supplerentary 23.4 16.6 9.5

Errors (%) Basic 10.0
Supplementary 39.0 17.0

quality of the mental mode] of the image changes w:ith insuruc-ion. The e-rreriments
revealed new functional properties of the operation of septrs.ing groups and bringing
order into intra- and inter-group relationships. It was ±urthe-r demonstrated that the
rapidaty and correctniess of selective reproduction are the result of establishing a
system of element relationshi;s. Orig. art. has: 3 figurzs and 2 tables.

236.

AUTHCR: Napalkov, A. V.

GRG: none

TITLE: Classification of information processes and the study of the work mechanisms
of the brain

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostoe-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybornotics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 99

TOPIC TAGC: information processing, brain, heuristic programming, computer
programming, algorithm

ABS2RACT: Special classification tables were drawn up in which each of the systems of
limitations was established in accordance with an heuristic program.. The
classification systen used a htgher category than formalization on the basis cof the
language of the theory of associated calculations. Tha classification was based on a
complex of ltittaticns and each of the classos conbined a large nsiser of problens
described by different associated calculations. This classification of information
problems pormitted a raw approach to the investigation of brain rechanisms. After
determining the individual classes of self-learning, problem solution, and
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recognition, complex systen-s of heuristIcs and algeorithis were developed for each
class. Examplos of certain prograns are presented wnich indicate that it is

*,imoossible to reduce mechanisrs for work of the brain to schemes previously used in
physiology. Instead, it is necessary to develop a new concept of infornation
structure concerning t.he specific organization of information processing blocks and
concerning the circulation of information.

237.

AUMhO2: Napalkov, A. V.; Toragimbekova, Sh. S.; Semonova, B. V.

MuG: none

TITLe: Mdeuristic programs and mechanisms for development of experimental hypertension

SOWRCE: Vsesoyuznaya konferentsiya po neyrokibornetike, 3d, Rostov-on-Don, 1967.
Probleny neyrokibernotiki (Problems of nourocybernotics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 99-100

TOPIC TAGS: computer programning, heuristic programming., dog, brain, neuropathology,
blood pressure, conditioned reflex, algorithm

ABSTRACT: Algorithms for work of the brain in pathologic and neurotic conditions,
algorithms for conversion of the work of the brain from one level to another, and
mechanisms for the genesis of disturbances were investigated in experiments on ten
dogs in which stable hypertension was induced and the blood pressure level reached
180-190 zma. It was demonstrated that the genesis mechanism is not the formation of a
simple conditioned reflex, but a series of factors in sequence: 1) preliminary
development of a conditioned reflex to defense stimuli; 2) single action of a strong
stimulus, unknown to the dog, inducing emotions of fear; 3) cessation of repeated
application of the stimulus; and, 4) application of a conditioned signal withouf
reinforcement of its unconditioned stimulus. Stable hypertension could appear only
with such a sequence of signals. Genesis of a neurotic condition in the dogs was
followed by developnsnt of other algorithms for self-learning and other algorith.s
for information proeessing. Changes occurred in the rates of development and
extinction of reflexes. After preliminary extinction of certain reflexes was induced,
the conditions described above did not lead to stable hypertension. It was
discovered that during the growth of a pathological condition manifested in
hypertension, disturbances occur on higher levels, i. e. a stable disturbance occurs
in the work of heuristic programs of a higher level. This disturbance proves to be
most important, since it leads to formation of a large number of new programs of
lower levels.
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AUT.MM. Napalkov, A. V.; Kornoyev, Yu. K.; Pol'-,kov, V. X.

&G: none

TITLI: Classification of some information problems solvable by man in the process of
recognition

SOURCE: Vsesoyuzraya konferentsiya po neyrolibernotike, 3d, 1'ostov-on-Don, 1967.
?roblemy neyrokibernetiki (-Problens of neurocybcrnctics); referaty dokladov
konforentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 100-101

TOPIC TAGS: recognition process, experimental psychology, brain, man, heuristic
programming

ABS'ACT: Recognition of forms on the basis of a clearer classification of
information problems in different situations -as investigated, based on analysis of
the work of the human brain during recognition of visual, auditory, and other types
of forms. The classification resulted in the follo-Ang plan of action during solution
of the information problem of reŽcognition by msn: 1) detection (the problem of
recognition itself is ranalyzed in rough form); 2) discrimination (the choice of an
algorithm leading to identification of the object); 3) identification (verification of
the effectiveness of the algorithm used); and, 4) evaluation of the significance of
the information (for the organism as a Vhole, by proceeding from a given class of
problems). The work of the brain during recognition is thus considered in the form
of heuristic programs of different levels. A similar approach is confirmed in
problems solvable by man. This classification provides a more systematic approach to
criteria for evaluation of separate stagas of recognition and a more systematic
consolidation of them during evaluation of perception as a whole. Better classifica-
tion of problems allou. the selection and expermz.ental investigation uf more complex
heuristic principles of recognition, which apply not only to the present case buit
have universal value.
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AWHCR: Napalkov, A. V.; Novikov, P. P.'; GOtant , Yu. N.; Barbashina, V. N.;
Semenova, B, V.

ORG I none

TrIL~s Simulation of human behavior in the solution of extremal problems

(tRCEj Vs~s*%oznaya konforentsiya po neyrokibernetika 3d, Rostov-on-Dfn, 1967.
Problemy naoyrokibernetiki (Problems of neurocybernetics5; roferaty dokladov
konferentsai Rostov-on-Don, lad-vo Rostovskogo univ., 1967. 101

TOPIC TAGS: behavior pattern, mathematic model, algorithm, computer simulation, man

ABSTRACTS The results of exporiments and algorithms of human behavior in finding a
total extreme in a series of problems and described functions from one and two
variables with one or several extremes axo examined. A strong limitation (the
presence of a functional relationship) allows a clear description of the subject's
behavior during problem solving. A problem solvinv information model is described.
A number of information mechanism aleorithms are distinguishod, such as soarch,
subpuarpose, choice of the size and direction of step, and choice of evaluations of
the finite chain. Zseh information mechanism consists of three hierarchical parts ,
the algorithm itself, the learning algorithm, and the algorithm which generates new

rules for Wimation processing. Block diagram of algorithms and the results of
their computer simalation are presented, and the algorithas are compared with
mthwatie metheds of solving aalogous problems and limits of their applicability

-240.

;EumISTIC PROGWAS AS A BASIS FOR THE OPMIATI0 OF SELIP-OMtCANIhZINC AN

sZU-TZACKIIG SYSTEMS

680s Moscov State Oniverslty (NGU)

Napalkov. A. V.,N. N. Rodman, and B. A. Dashevskiy. M4ezhvuzovskaya
nauchnays konfereantsiya pe neyrokibernetike, 2d, Rostov-on-Don, 1965.
Problemy neyrokibernetiki (Problems of neurocybernetics); materialy
konferentsii. v. 2. Rostov-on-Don, lzd-vo Rostovskogo univ., 1966,
213-219. AT7033550

This article is basically a review and appraisal of theories and
methods that have been and are being delvdped Inds m o heuriutic I @m**
HIeuristic programming Is based upon the analysis of information
processes in the brain. In studying the mechanism of such complex
mental functions as image recognition, self-teaching, and probleu-.
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r 71, ' -Cie7,•tAar-- nfor:..iLion irocesscs" should be
:~-zn~j..~~. *~ a.- s~t!:be -ýnswerc6: ho'% are

c•rZ.ýn heLristic pr..rams developed fron z-pecially formed, organized
-_:.-._tureb, :enslsti-n:- of ' me t •.-r'e s s

Wor ~- ..~ ~ .. . ~i..ýoratorv- of information

2 r~s ~Mo-.*i. rzt s.tage i n 1,h wo rk i s 0'ie
devlo.•-: :": f::;lcede ta , for -&.rous informztion situations.

1;1- V s:c a:/ .• :b.'.S,, t•h. riri factors in infor!.•ation
situations which make possible the use of fixed algorithms. Limiting
factors are understood to be principles of organization of an information
system.

The procedure far resolving information problems is always based on
the presence of a given set of limiting factors. In life, the
individual is usually concerned with information problems which are
influenced by significantly strong sets of limiting factors. In the
analysis of the mechanisms of mental activity, it is important first
of all to ascertain the systems of limiting factors in the problems
solved in the individual's mind, and then to determine the functional
dependence between these limiting factors and the algorithms employed

- the nervous system. It seems that the most effective method of
analyzing •.echanisms of the higher nervous system is disclosing and
theoretically analyzing the algorithm and constructing a cybernetic
model based on the algorithm.

rrom another point of view it :as been established that speci.l
methods of formalization are necessary for describing information prob-
lems whicn have different levels or which are incomplete and unexpressed.
To this end, several codes based on various theories have been con-
sidered. Each of these codes, however, had certain drawbacks. Thus,
special methods were used for developing a formal code suitable in all
cases. On the basis of the studies conducted it was not possible to
find a universal system for the formalization of all problems, but
suitable methods of formalization for each type of information process
have been found. A classification system was developed for information
systems, with consideration of the varying nature of the limiting
factors involved.

There are at present many self-teaching autom.tic machines and man>
research methods in the self-teaching of organisms. It seems necessary,
in the develcoment of any new cybernetic device, that the system of
limit-ng factors under which the device will function most effectively
should be determined accurately. It is very important to create a
classification system fo- various types of information siltutations and
to ascertain on this basis the systems of limiting factors under which
existing cybernetic devices cannot function. The prerequisites for
accomplishing this are: the absence of multi-level organization in the
structure of the information situation, the absence of a situation with
unexpressed or incomplete information, and the presence of limiting
factors for certain types of shifts from one condition to another.
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N;. .4. .ar. .,. ,•. C..ic .vrina aave studied other type! o` ,nfr-
..-.. n vsysem.s, jn w.hch Am!ting factors were not considered. These

sNte=s proved to be inctfective in problem-solving. X. A. Chichvarina
Q,':eiopec experimental methods and performed experiments in which
.::.inent ai:•-ritinms were discovered. A more detailed explanation of
7.--e aigor.'.=s is gi-.'n in the reports of .d A. Chichvarina. V. E.

ascznhcov. aiaa P. i~. Novikov.

Certa.n programs, includling r, . ,,f systns, were forrcd
on the b,.-.;L. (f these algorithms. T*•is m-.'thodoioy resulted 1r, .-.•-L.
precise ev.;iuation of the effecLivea.ess of experim.cntal efforts (actions
directe% towards study of the externl world). As a result of tGe work
of the memory algorithm of an automat, a cohplex system with a eendritic
structure is £ormd (a system of cond~tlonvd reflexes). Yhis structure
is verv cornvenient for use in the formation, under new conditions, of
a new set of behavioral reactions on the basis of earlier "experience."

Special experiments revealed the algorithms which serve as a basis
for to fixr-tzion of new behavior when a completely new information
situation has been created. Under these conditions, previous experience
is utilized in new conditions for new goals. The algorLthms were found
and a program, based on the principle of successive comparison of the
memory's list-like structure and the initial situation, was established.

In experiments conducted by N. A. Chichvarina and V. V. Movchan, the
algorithm always accurately calculated the value of given information,
determining expediency and continuity in searching for additional
information. A program of this type provides for the formation of new
behavior in new environmental conditions on the basis of previous
experience. This permits the labile reconstruction of systems of
automatic regulation in new conditions.

T h-ere is another type of heuristic program whose distinguishing
characteristic is the search for additional information during the
actual solving process. In this program, the exact kind of additional
information'needed is ascertained.

A special series of experiments was devoted to research tactics in
constant environments with the presence of several extreme points.
Most interesting were the cases in which it is necessary to rely not on
the basis of direct change of the optimum parameter, but on the basis
of indirect data, i.e., on the basis of changing of signals which have
only an indirect relation to the optimum signal.

In the deveiopment of heuristic programs, attempts have been made to
analyze the structural patterns in the functioning of the brain. It is
necessary to isolate the various systems controlling specific functions.
If these systems are not considered, the program will contain many
excessive elements. The existence in the brain of sections fulfilling
analogous functions is very likely. Proof of this hypothesis will be
of tremendous assistance in the analysis of experimental data. Even
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.. ~ ~ ~ '%)~r 4 predict~on of wiat
Z cetain~ sv-s'. el !irnate- or if a breakdov-I occurs

rq-. ilt .'- ilk z systezi. The .,oncturrencc of
~:e ~ ~.ital da?:) a:' aff-rmation fl the

oA ;ce LI -ý~irezica pr~lnci le-, aeve~r,
.~ec ~ rr.nce~:ryb~r-nrrIrc theo~ry with mechanisms of the

tht .: re being studled is not likely att r~is time. fACI

A~2.~I :esterenki, A. L,

nona

: i:Heuristic prograz for the form-ation of rationnl behavior in new situ~ations

Sý=14.C: Vsesoyuzr~aya konferentsiya po rneyrokibornctiko, 3d. Rostov-on-Don, 196?.
Proble-ry neyrolibarnetiki (Problems of rneurocybernetics); referaty dokladov
konfcrentsii. Rostov-on-Don, Izd-vo 1Rostovskogo univ., 1967, 102-103

'70?IC^ 'LAGS: heuzristic pa-ogra=%ing, behavior pattern. biologic -odel. human memiory

ABSII?.ACT: Die capacit,3 of the brai~n to forn now rational bchavý.or In compiotely new
situ.At'-o-s -*as sria Prograr...Ang was based on systematic comparison of new
Ifornsýoni and' irnfor=-.-5Ion stored in ncmory. The complex'of external stimuli
a~rvin- at t-oea-=zhpece inforzmatior. st-ructure of the me-mory increased the eXcitability
of speoi--fic elenents of the structure. Search wias siz ult' eously carriod otaln
differernt parts of the structure, and t-ree branches we're surveyed with a thoroughness
depending on the sibnific-ance of the info. .-rticn. L- the "Iindeterrminacy,' function"
sur.=--ssd a specifflc tihreshold, an algorit'hm of active search wuas switched on. The
"uirdeterminacy morxtion" depended on: 1) the longth of the "branch,' of the ýtree"l from
thhe point of aim to the point of stimulation; 2) the iuz~ber of nodes nonee
dt-a-inZ survey of a given pathwa-,y; 3) the number of stimuli in, a, conjunctive and
disjunc.otive node; and, 4i) the nu:mber of stimuli In a conjunctive node, v±hich are
i~resent at a given ?o-r.3nt. In thc external world. Several Possible variations of
behavior. were f orrmulat--d and co-p~ared, and specific behavior was s elected. in a.
nuzber of cases,* if be-.avior form-ulation vas not possible in one part of the
structure, recon~bination of different branches was obse-rved in the memory. The

s~nlatonde-onstrate:! the limit of a~pplicabfility of the programL and the con~ditions
of its elfective application.
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AUTHCR: Novikov, P. P.; Parfenova, L. P.; Dankin, D. r:.; Kartashev, D. N.

S!.O: none

TITIL: Algorithns for programs of bhhavior u-nder conditions of minimal infor.ation
about the environment

SOUhCE; Vsesosjznaya konferantslya po neonokibernetlke, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Probicms of ncurocybernotics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 104-105

TOPIC TAGS: behavior pattern, algorithm, mathematic model, computer simulation,
computer memory

ABSTRACT: Two algorithms for behavior forriation under conditions of minimal
information about the environment were developed in experiments with man and animals.
The experimental environment was a discrete branching process with nodes of the "and"
or "or" typos, and with "prohibition" nodes. Three large functional blocks wore
distinguished in the algorithms: planning of search, of learning, and of control.
The program memory consists of four seztions: "imprersion," short term memory, list
long term memory, and high speed long term memory, which are distinguished by
designation, volume, method, and access zpeed. The complex structure of the memory
provides lability of the program during processing of input information. The
algorithms were simulated on a digital computer and compared with the behavior of the
living system, and the results of simulation and limits of application of these
algorithms are given.

243.

AUTU•-: Nutsubidze, N. A.

CRG: none

TITLE: Effect of destruction of nonspecific nuclei of optic thalami and the negative
emotional reactions of fear and rage on short term memory

SOURCE: Vsesoyuznaya konferentslya po neyrokibernotike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 107

TOPIC TAGS: cat, memory trace, emotion, visual physiology

ABSTRACT: The duration of preservation of traces of auditory and visual stimuli in
short term memory (equal to three minutes) was invcstigated in cats. The destruction
of nonspecific nuclei of optic thalami (the centromedial, paracentral, reticular, and
parafascicular nuclei) considerably reduced the duration of preservation of excitation

- 228 -



traces. Two months after destruction short tern memory -vas only 5-10 sec. Thalami
nonspecific nuclei enter the system of nerve str-wtures '.n tL• neocortex, the
hippocangus, ai" the amygdaloid nucleus) participating in the preservation of
excitation trace3. &,otional reactiors of fear or rage induced in oAt at time of
the trace excitation (delayed reactions) disturbs these traces.

"AUTHQO s Oganesyants, 14. A.

ORO: none

TITIs Self organization in the activity of the brain

SOURCE: Vsesoyutnaya konverentsiya pa neyrokibernatike, 3d, RostOv-on-T-Dn, 196?.
Problemy neyrokibernetiki (Problems of neurocybarnetics); referaty dokladov
konferentsil. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 108

TOPIC TAGSa adaptation, brain, self organization, dog, heart, conditioned reflex

ABSTRACT: Study of adaptive conditioned reflex systems establishes that their
internal organization improves in proportion to repetition of special, random, and
noise stimull, The process ia expressed by appearance in the system of new elements
and connections (both direct. and feedback), strengthening of the interrelation between
elements, and thsir transition from Individual-stochastic behavior to deterministic
general behavior with decrease in the degree of freedom of each element. A group of
mechanisms designated under the teram "adaptationz' is the neurophysiological basis for
formation of elements of the system, and reciprocal effects of the elements follow
laws for functioning of a temporary connection. The direction of evolution of the
system is dictated by the set of Prepared programs (program of sequential and
branched chains, a space-time extrapolation Program of trial and error, programs for
random search, and others). This report examines the dynamxcs of self organization
based on the time parameter for four conditioned heart reflemxs in dogs vith
reinforcement by painful stimulation.
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AUrdCQ: Orfeyov, Yu. V.

010: none

T1712: Problems of the relationship of heuristic prograzuing and organization theory

SOLUeC: Vsesoyuznaya konferentalya po neyrokibernetike, 3d, Postov-on-zon, 1967.
Froblemy neyrokidbernetiki (Problems of neurocybernetics); roferaty dokladov
konferentaii. Rostov-on-Don, lad-vo Itostovskogo univ., 1967, 108-109

TOPIC TAGS: heuristic programming, organization theory, control theory, information
theory

ABSTRACT: The characteristic feature of the organization of complex controlling
processes is their hierarchic structure, which has rany advantages over structures of
other kinds. In hierarchic structures the flow of controlling and informative
information is minimal compared to flows in other structures, and complex hierarchic
organization systems can evolve much more rapidly. The present report examines the
oligomerization of homologous organs in the process of evolution and the possibility
of the appearance of heuristic mechanisms of biological evolution which can greatly
accelerate the rates of evolutionary transformations.

2i•6.

AUTHCI: Parachev, A. H.

-GG0 none

TITfL: Models of collective behavior

SOURCE: Ysesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Probleut neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsil. Rostor-on-Don, Izd-vo Rostovskogo univ., 1967, 111

TOPIC TAGS: behavior simulation, social structure

ABSiACT; Analogy with social organizations proved productive for study of the
problem of coordination. Social structures and their corresponding models uere
divided into the following categories: competitive, cooperative, equal, and
totalitarian. Each structure permits interpretation in terms of the organization of
individual behvaior. The use of such models leads to simple explanations of the
maturation of an idea for solution of a probler., and of detachment from the
environment in the course of solving mnemonic problems.

- 230 -

_•C



247.

AUfHO t{: Parachev, A. N.

OhO: none

TIrLx: Structural analysis of problemus

SOURCi': Vsesoyuznaya konferontsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemny neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konfercntsii. iostov-on-Don, Izd-vo Roetovckogo univ., 1967, 111-112 -

TOPIC TAGS: behavior pattern, mathenatic model

ABSTRACT: A hierarchy of structural units in the organization of behavior cor responds
to a hierarchy of relationships in the world of problems. The structure of the world
of troblems is determined by intorproble;. and intraproblem relationships.
Interproblen relationships include the dyna-mic aspect described by the theory of
random processes, and the statistical aspect described by logical calculations and sot
theory. The structure of intraproblem relationships reduces to the internal structure
of a problem described in the language of graphs. The internal, or labyrinth,
structure of a problem has an actual and a constructional form of representation.
The actual representation serves as a basis for description of total regulator
mechanisms which solve a system of universal metaproblems. The labyrinth structure
is defined in the constructional representation as areas and transitions between them.
TNo-component descriptions of the areas accepted in psychology reduces to three-
component descriptions, which prove productive in neurocybernetic research.

248.

AUTHfQ: Parachev, A. H.; Starinets, V. S.

ORO: none

TITLE: A question on the structural organization of behavior

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konforentsii. Rostov-on-Don, Ird-vo Rostovskogo univ., 1967, 112

TOPIC TAGS: behavior simulation, learning theory, behavior pattern, metamathematics

ABSTRACT: A system for behavior regulation has five subsystems grouped in three
levels: 1) "body" and "emotion"; 2) "operation" and "information"; and,
3) "assimilation." Interaction between stubsytens is accomplished according to the
principle of dynamic hierarchy. The hierarchic totality of problems develops in
three directions: informational, operational, and descriptive. The role of examples
in individual and collective learning and of assimilation of relationships between
objects and processes of the environment during formation of operational systems is
examined in the semiotic totality of problems.
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2149.
AUTHORSt Pavlova, L. T,; .-.arnenko, A. F. Sergeyev, 0. A.

OROi none

TITLEs Statistical methods for studying reliabtItiy mecharisms of the human brain

SOUMCEM AN SSSR. Nauchnyy soet pc komplekenoy probleme "Kibernetika". Voprosy
bioniki (Problems of bi, ) Moscow, Izd-vo "Naukal, i67, 154-162

TOPIC TAOSt bionioc, cy- notice, biologic model) mathematic moqel, correlation
atatintic , brain, reliability, neuron, autocorrelation function, corral ation function

ABSTRAMT: The oonstruction of an adequate information model of the human brain is
discussed. It is felt that hypotheses that simultaneously take into account the
determinant and probabilistic characteristics should be used. A model in the form of
a multivariate nonstationary dynamic system must take into account the individual dis-
crete states reflected by redistribution in time and space coordinates of the local
canters of electrical activity. Electroencephalograms are used to determine the degr.e
of electrical activity, by statistical processing on an M-20 computer. It is found
that the allow.able level of reliability can be given in the form of a matrix of the
relative parameters of nonlinearity of sections of the brain in various phases of its
operation. A definite correlation is found between levels of nonlinear EEO distort~cns
in various parts of the frequency spectrum. The number of structural couplings varies
in lofarithmio scale as a linear function of the number of centering channele used.
Ori. art. hast 12 formulas, 3 figures, and 1 table.

250.

AUTHMt Peyiar, I. A.

G0I: none

IrTI A qustion of mechanisms of the Integrating activity of the brain on
perception of and reaction to complex stimuli

S ' COU3 Veeeoyusnawya konfrentalya po neyrokibernetike 3d, Roatov-on-Drn, 1967.
fPkoblemy neyroklibernetiki (Problem of neurocybeornetics ; referaty dokladav

kmterontjii,. Roetov.on-Don, lad-vo Rostovskogo univ., 196?, 112-113

TOMlC TAM•a brain, biopotential, animal, cerebral cortex. biologic model, computer

almalation

ANTRACTo Induced potentials of the human brain were studied during perception of

and reaction to complex stimli by recording them as suocessive polyphase electric
potentials changing in slope and expressiveness of phase depanding on the amount of
Information in the signal. A characteristic alternation of local and generalized
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ellectric brain raactiona3 ink v.hioh each local c:. Ccncj-aliL.c~d rc.4 ?tiofl is distinsrishad
by sign and territ6ory fro.- the preceding Oon was dizcovorcd by trrvcstigatitlL th-e
correlation function of individual phases of induCeýd potentials in various regions Of
the brain. Smlrcycles or local and gonera2.;aed reactions recurred untz.± a
response was obtained and the pros.len was solvcd. aczarimonts or. animals with
perr'.anro!t1y impla.ntei electrozies allow thotio th-at th-e cerebral cortex and

a group of its .su.bcorticall structZc~s %nt,,ýact to accomplish. sim2.ar cyclic reactiona,

The -" her atteirpted to simulate t p- Ir - vf computers, and estt~lished a I
hypothesis on brain meachanismus which accor-plish ainilar reactions.

251.

AUZ-iOR; Plotnikow, V. V.

CI:none

TIT"Z: On mechanisms Of selectivity in cog~nitive processes

SOURCE: Vsesoyuznaya konferen~tsiya pa nayro,%iberrotik,,e, 3d,hotvn-on19.
roemy neyrolcibornetiki (Problems of neurocybornetics ); referaty dokladov

konferentsii. ho.stoy-on-Don, ltd-va F.ostovskogo univ., 196?, 114-115

TOPIC TAGS: psychopathology, psychometry, p37abability, mental disorder, behavior
pattern

ABSMhACT; Schizophrenaics wore examined writh. different psychological tests, in w~hich
some revealed a tendency to equate probabilities .of utiliza-tion of important ad
unimportant information when there was no reduction of the formal level o. pychic
functioning. Reaction tine to light sisnals presented with different probability,

the relationship ofL the reaction tine to the nwunbor of alternative choices.* and
learning probabilities on the basis of prolonged learning wore investig.ated in healthy
subjects and schizophrenics. A special method Vwas applied to determine whether the
probability ef signal appearance in a previous expacrtnont is the determining. factor
of choice. Results confirm the presence in man o? two interdependentý probability
models of tho surro-wnding world (Aernshiteyn, Bruner). The capacity for creating a
realistic probability model of t~he surrounding world is not disturbed in
schizophrenios, but their capacity for evaluaoting the sig~nificance of objects is
disturbed. A realistic model of the probabailitlies Of events in the surroiunding -world
never determines behavior by itself. Behavior is determined only by problems of
activity or by the significance of' their co~nstituent objcs The- 'obil i Zingefc
of a problem on present action is rjeakerned and the inclination to activity is reduced
or absent in schizophr,_nies.
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AU 72: Pospelov. D. A.

Cz;none

TiXL:: Problens of psychonics

SC72C_: A!." SSSR. Nauchnyy sovet po kornpleksnoy probleme "Kibernetika". Voprosy
bioniki (Pro'olern of bionics) .oscow, Izd-vo "ilauka", 1967, 291-297

TOPIC' TAGS: bionics, personality integration, decision theory, environment simulation

ABSmTACr: The term psychonics is defined as the science of investigating the psychic
activity of man and animals for the purpose of utilizing the results in planning
technological systems. The paper considers the basic problems of psychonics which
have to be solved before technological systems capable of solving complex logical
problems can be created. The three most important problems of psychonics are
discussed: creation of an external environment model in a machine, decision mAking,
an,! rodoling of personality. Cho of the greatest difficulties in creating an external
envirornent model is that external signals have to be coded in a language that is
meanin~ful in relation to the synthesizing system. The problem of making decisions
on the basis of certain optimality criteria is the most popular subject of
.- cerinertal study. Approaches to the theory of decision making include the theory
of statistical decisions, game theory and some theories of conflicting situations..ork on creation of artificial personalities such as ALDOS conducted in the United
States and •.IK in the SS5. shows that programs of this type suffer from a lack of
serious studies on the psychology of the personality. Development of a personality
theory has a practical application in designing control systerms which could have a
certain "subjectivity" in solving problems. especially in conflict situations. From
an engineering point of view, problems involved in the psychology of a collective
ard its structural formation are of great interest because of the eventual simultane-
ous functioning of groups of systems having a certain degree of "free will".
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AUTHoA: Fragina, L. L.

MG: none

TTLu: Investigation of algorithms for one class of form reconition

SOURCE: Vscsoyuznaya konferentsiya po ncyrokibcrnetike, 3d. Rostov-on-Don, 196?.
Problemy neyrokibernotiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967. 123

TOPIC TAGS: algorithm, form recognition

ABSTRACT: Basic €omp'exes of limitations typical of the external enviro:.nnth
surrounding man must be selected to develop appropriate algorithms for recognition and
to establish special search tactics corresponding to each complex. It is impossible
to crest one universal general program for all cases of recognition, and at the same
time creating special programs is inefficient. Several of the most typical classes of
information problems in recognition, for which appropriate complexes of limitations
ware developed. were formally described in the work. iiethods worked out for develot•g
algorithms wore a variation of experiments on formalized models of information
situations. The algorithms developed and their theoretical examination were described,
and preliminary results of simulating one of the algorithms for form recognition were
presented.

254.

AUTHOA: Pushkin, V. N.

C•G: none

TITLWE& Problem of neuron functioning in an Heuristic automaton

SOLU'C: Vsesoyuznaya konferentsiya po neyrokibern-tike, 3d. kostov-on-Don, 1967.
Froblemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsli. ?.ostov-on-Don, ltd-vo Rostovskogo univ., 1967, 125-126

TOPIC TAGS; neuron. automaton, heuristic automaton, biologic model, genetics, thought
process

ABST:ACT: The modern theory of automatons which is basic to the construction and
analysis of cybernetic systoens can be characterized as 4 stimulation-roaction theory.
A stimulation-reaction automaton must have clearly deffinnd stimuli and must
acco.mmodate the number of internal states of possible stimuli. Such an automaton can
guarantee behavior in an environment of separate elements by sorting variants and by
passage through the labyrinth. An automaton based on the stimulation-reaction theory
cannot successfully solve labyrinth problems whose finite area lies in space with an
indefinite nrter of measurements (creative problens). Some principles of a theory
of heuristic automatons were proposed based on experimental investigation of human
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c creative thought. Zrnse a•'to-.atc.-:.; ct•. solv etra.pLtion problc.s with an
indetorminate range of search. Con.strctiLon of n-oels of Jovcts from the external
vorld is an essential feature of hourlstic &utonztons. Zno function of neurons As
units for construction of cybernotic systons was taoro-a.hly analyzod. The theory of
neuron notworks Is ltunitod in its simulating possibilitios and corrosponds only to
the stllation-reaction thecory of autonatons. .A neuron of an heuristic sutonaton
should reflect the dy.anie characteristics of the problor.. Lvostigations in gonotcs
and molecular biolo y allow the suppos•tiorn that. tLh citio of a problon are coded
In an heuristic automaton accor'din to the .7P.inciples of form.ation of gonetic -ýeSls
in chromosomes and that the model of an objoct from the external vorld is similar to
the chromosome genetic miodol. 12his hypothesis makes it possible to examine the
process of creative thou,-t, which is expressed in the creation of now models, by
analogy vith the process of mutation of the genetic code.

255.

InTRACOMTCAL AUTOM4ATIC RICULATION AND HUUKA IIMISTIC ACTIVITY

GRGs Institute of Psychology, Academy of Pedagogical Sciences
of the RSPSR, Moscow (Institut psikhologii AN MFSR)

Pushkin, V. N., and Yu. K. Lopushikhina. Meshvuzovskaya nauchnaya
konferentsiya po neyrokibernatike, 2d, Rostov-on-Don, 1965. Problemy
nayrokibernetiki (Problems of naurocybernetica); naterialy kouferentaii,
v. 2. Rostov-on-Don, Isd-wo Rostowvkogo univ., 1966, 251-254.

AT7033554

The term "hurietlcl" has two connotations - the individual's
attitude," which reduces the extent of decisions, and a certain
sativity in the individual vhich results in the formation of "attitudes"
mad metbods of action =der new conditions.

Chose-playing matirial ws used in this study. The movement of the
subject's eyes was recorded as he surveyed and analyzed a complex
positiou in the Soes. It was concluded that the core of this heuristic
activity is the formation of mystems from a totality of elements, i.e.,
a simulation of the positions by the cheos-player.

A chose board measutrla 80 3L80 ca, was placed at a distance of 1.5 m
from the subject. The subject's head was secured by special equipment.
Rio eye was filmed and the position and direction of the pupil vas
determined by its center. Then, a frame-by-fraze evaluation of this
material gave a picture of the eyes' tracing movements over the
configuration of the board. It was very interesting that, after the
initial fixation of the eye on a certain square of the board, subse-
quent eye movement uas expeditious, i.e., a certain strategy in the
movement of the eye towards more important elements of the configura-
tion was already noticeable.

- 236 -



The average len';zn of visual fixation on a given point was 0.24 sec
for the subjects; In this shortshrtpeziodthe subjcct wa.. ble to reflect
repeatedly the situation and form strategy for further eye movement. In
order to obtain more distinct results the sabject w-s asked to look at
the board for 10 sec.

It turned ouL thai. •ire i• a cert.,in activity which determines ;he
examination of a problem whiz. 5-iji.ct is not aware of: it
occurs in a negliglblX a..ou1 @1ý • ,. In a control experiment,
consisting of remembering the positions, the subject's eye would feel
out practically all the areas of action and all the elements of the
situation, but woul" not show the above-mentioned expeditious movement.
The author feels that thi:; brief moment of expeditious movement it
significant and is a comronent of heuristic activity. There exists,
evidently, a regulation of the collection of information concerning
the conditic:-.s of the problem although the individual is unaware of
this regulation.

The example of Mendeleev making a discovery in a dream, seemingly
without directed activity, is considered. The authors believe this
is similar to psychological insight.

Insight was quite obvious in the experiments of Keller: an ape,
after an unsuccessful attempt to solve a problem, sat down for a
while as if thinking - then suddenly and unexpectedly solved it
correctly, obtaining the banana. Insight is a very important un-
explored phenomenon in psychology and in the physijlcgy of the uigher
nervous system. Attempts to explain this unconscious component of
creative activity have produced no substantial results.

There has been a tendency in the field of cybernetics to regard the
brain as a system modeling the outside world. One can imagine an
individual attempting to solve a problem. He sets up in his mind a
model of the problem. This model then is able, autonomously and
without any application of the individual's will and awareness to
continue working and then later suddenly to give results. This un-
conscious activity, consequently, may then be defined as autonomous
functioning of the dynamic lnformatlon model of a given problem.

A wide range of experimental facts leads to the following conclusion:
the cortex may be conceived as a regulator of the organism and of the
organism's behavior in external surroundings, or as a self'-regu-
lating unit of the system. it is thus a controlled object which is a
set of models of the external world. There is also an intracortical
regulator which governr. the individual's processing of external
phenomena. When these phenomena are reflected a second time in this
intracortiLal regulator - conscious activity occurs. When the model
is not within the regulator there is no perception. Therefore, the
process of perception is the interaction of the regulator and the
cortical controlled objects.
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if a problem is being solved in ther-egulator in the co(iv of intra-

cortfl(al rgulation, the r•sult cannot be understood until it has been

developed within tLin mocels and the interaction of the regulator and

the controlled object has begun. Thinking activity outside of this

process cannot be perceived. This is the hypothesis which the author

wishes to advance, and it is confirmed by evidence of the following

types; 1) the purely anatomical data on the frontal lobe and its

interaction with other parts of the brain: 2) Clinical-neurological

aspects (such as the results of a frontal lobotomy - toe regulation
weakens. i.e., the regulator has no code).

Another interesting aspect is that, IF a schizophrenic's regulator
functions in excess, (he sees too many problems), after a lobotomy, all

iatallectual activity disappears entirely. [AC]

256.

AUTHOR,; Remnik, A. K.

OOG: none

TITLt: An a priori statistic approach to investigating algorithms of tho brain

5OURCV : Vscsoyuznaya ko.nforontsiya po ncyrokibcrnetike, 3d, Rostov-on-Don, 1967.

Problomny neyrokibernotiki (Problems of neurocybcrnctics); roferaty dokladov

konferentsii. -Rostoy-on-Don, Izd-vo :ýostovskogo univ., 1967, 129-130

N0U0 TAGS: brain, algoritlm, neuron, probability, statistic analysis, hunman sense

*ABSTRACT: The basic difficulty in invostigating algorithm.s for the work of the brain
lies in inadoquato mathenatic apparatus for tha specific structural organization of
neuron ensembles. A method for overco-ing this difficulty based on an a priori
statistical approach to analysis of brain activity vas examined. It was supposed
that a living organisn realizes a certain optinal algorithm which ensures maximal
probability of survival in the surrounding environment. The probability of survial
is steadily diminished with incroaso in t.he delay tine of reaction to a stimulus
caused by increase in the number of operations con:pletcd by the organism in the

process of response formation. It was dononstratod that the optimal algorithm, under
these assumptions, consists of a multistage proceduro of accepting partial solutions
based on analysis of tho individual eloeents of the stimulus and their combinations.
Conversion of the stimulus into the reaction can be represented as a sequence of
local-compact transformations ýhich convert elenents of the space of the stimuli into
the space of reactions. :n such a form the optinal algorithm essentially describes
the structural organization of the neuron network of brain sensory systems. In this
organization ths functions of accenting partial solutions in the neuron netw:ork rest
on Indivxidual neurons and their ensembles. A conclusion .ras formed about the

feasibility of an a nriori statistic approach to the analysis and synthesis of
algorith-s 'which describe nervous activity both on the neuron level and on the level

of the entire organism.
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AU'.1i0O: RusLnov, V. S.: Grtsdel', 0. k.; Boldyrova, G. N.; Gnezditskiy, V. V.

O..G: none

TITI2; Snace-ti•e relationships of the eloctric activity of the normal hurman brain
and the brain with focal injuries, based on correlation and spectral analysis of Z60
data

SOURýCE: Vsesoyuznaya konferentsiya pa neyrokibernetike, 3d, Rostov-on-Don, 1967.
Froblemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostcv-on-Don, Izd-vo P-ostovskogo univ., 196/, 131-132

TOPIC TAGS: brain, SF., bicelectric phenomenon, injury, cerebral cortex, reflex
activity

ABSTRACT: The snace-time relationships of electric processes in the cortex of the
large hemispheres is of interest for understanding the joint work of various sections
of the brain in the couse of reflex activity. Autocorrolation and spectral analysis
of the SIG of healthy persons demonstrated the diversity of the spectra and the varied
ex.ressiveness of general frequency components by regions of the cortex. Two forms of
connections between regions of the cortex ware detected by LEG cross-correlation.
One form displayed the predominance of a periodic component with tine shifts and the
other displayed the predominance of a random component without time shifts. It was
demonstrated that cross-correlograms of various regions in the cortex of healthy
persons are characterized by specific features. Under afferent stimulation the

nature of EM3 correlation functions and the time relationships of the rhythms change
in various ways depending on the modality of the stimulation applied. In the case of
focal injuries of the brain, changes were obtained in the spectra and in the ZEG
correlation functions of various regions of the cortex. A relationship between the

nature of changes in the cross-correlation function and the nature of a feature in
the clinical manifestation of local injury was established in a number of cases for
focal injuries.
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AU17icR: Schodrovitskiy, L. P.
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TITLE: Some investigation concepts and principles of long term memory

SOURCE: AN SSS2. Nauchnyy sovet pa komplcksnoy probleme "'t ibernotika". Voprcsy
bioniki (Froblems of bionics) Nosco4, Izd-vo "Nauka", 1967, 224-226

TOPIC TAGS: human memory, experimental psychology

ABSTRACT: G. A. Miller (1956) in his works shows that tha volume of direct memory is
not dependent on the amount of Information presented in the material. But. P. B.
Nevel'skiy (1967) in staging some of the experiments described by M•ller draws
different conclusions, namely, that the memorizing process depends on the amount of
Information presented. The author arglyzes in detail the experiments as staged by
Nevel'skiy and shows that he did not fulfill the basic requirement of using the same
number of symbols in comparing material for memorization. For example, the following
two sequences of three digit numbers the author does not consider comparable, though
both contain eight sots of three digit nizr bors:

246 579 246 579 246 579 579 579
112 342 957 608 632 441 818 792

According to Miller's reasoning the two sequences are not actually of the same length.
The first sequence really presents less than eight elements for memorization, and the
second sequence is Lloser to twenty-four elements. 4beperiments staged by the author
confirmed Miller's hypothesis that the amount of information does not determine the
memorization process. The author also disproves Nevel'skly's contention that memory
volume can be measured by the ratio between the mean values of the number of syr-bols
and the number of repeated presentations of the material. A concept of long term
memory volume, as a ratio between the number of stimuli in a sequence or the amount
of information ar Lhe number of repetitions or presentations, assumes that the
memorization process is a uniform steady process consisting of the same operations
and is completely determined by the number of times the material is repeated. Such a

concept does not take into account the actual nature of the matqrial and the mnemonic

activity of the subject, and changes the study approach from subjective psychic
activity to an objective quantitative approach.
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ti of a! t-in for dor te black box

S.h~~:7 s. ~-~:~ ~z~. ~ r~bor;aio 3d, -F-ostov-on-Don. 1967.
':obler-y ~ :bretk ?~ ~ of~ n tc) rc-1cra-ty dokladov
konfercrntsii. :=wtc'v-on--vn .z?-vo zsostovskso univ., 1967, 136-137

0-0-0s: a.'l~rithr., hunan nanory, -ý.rnn process, brain

ABSMUC-.: A procedure is proposed for study of algorithns usable by ran in decoding
the black box. ThLi--s makes it possible to balance oroblen complexity with requirenonts
on the sub-zct's nanory. -.rc lo:;icaJ. pro6blea.s used in the procedure are solved by
clear riathernatic a1~orithns with differen~t degrees of complexity. Several types of
work using the black box procedure are possible: a) determination of thextaximal
coZrvlexity of probler-s Vaich can be solved by the subjact under conditions of
different external stim-ulatio~n; b) datirnnnation of the effect of the penetration of
disciplines at vrariozs levels of learning on the capacity to recog-,nize the black box
function: and. c) stucdy of alg5orithm-s for human brain activity used in decoding the
black box. Ln aralogy is developed in the work bctwacn operating with a black box
and proble= so2ztion in varlo-as investigatory situations.

260.

AUTHiOR: Sergeyev. G. A.; Pavlova, L. P.; Prodan, V. T.

CRG: non~e

TITLE: Frequency characteristics of electroencephalograms of the active human brain

S~TMCS: Vsesoyuznaya konferentsiya p0 neyrokiberrnotike, 3d, Rostov-on-Don, 1967.
Problemy n'eyrokibernetiki (?rcblerns of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo ?.ostovskogo univ., 1967, 137

TOPIC TAGS: EIG, brain, thoug~ht process, emotion, analog method, man

ABSTRACT: An analog method of MG precessing was investigated which was based on two
automatic recording devices and an electronic transformer that transformed the ELK
amplitude into an instantaneous spectrun. The feed mechanism of one recorder was used
as a sinulating device and the chart of the initial ErZ was reproduced on its tape.
T~his MMG was copied fro. -the electroencepha-log-raph tape. The difference in values
between the present p~hase of thý BE:; and the phase of a certain reference voltage vias
reproduced by manual outlining- of the LEG on the electronic device. This parameter
reflects the degree Yf asymmetry of the AGphase for different levels of the
functional condition of the brain. It was established that activation of the brain
in the pro~cess of hmman emotional excitation is expressosl in the form of Increase in
the mean level of the spectrum to six db. T1he method developed can be used to
investigate the degree of activation of different sections of the brain in performing
intense mental work.

-241 -~ otA J I ~



| I I

261

A CONCEPTUAL PIIYSIOLOGIC MODEL OF THE BRAIN OF HIGHER ANIMALS AND MAlN

l :RGI Scientifie Research Institute of Neurology and Psychiatry,
Kharkov (Nauchno-isuledovatel'skiy institut nevrologii i
psikhiatrii)

Shogam, A. N. Soveshchaniye po problemam vysshey nervnoy deyatel'nosti,

21st, 1966. Tezisy i referaty dokladov. Moscow, Izd-vo "Nauka," 1966,
333-334. AT7024100

The conceptual model of the brain presented is based on an analysis of

the author's data on the physiology of constructive actions and motor
skills of man and animals. The model consists of four rows of units.
The first row of units, representing a switching and control mechanism

related to the frontal parts of the brain, is the most important mechanism
of self-programming and activity in man and animals. The second row of
units, representing phylogenetic and ontogenetic experience programs,
consists of specialized analyzers (specialized subcortical mechanisms and
two cortical signal systems). The third row of units represents apparatus
for tracing, evaluating, and correcting in the form of three levels of
acceptors. The fourth row of units represents dynamogenesis of the

neocortex and localized mechanisms of activation, including parts of
the stem and cortex. Instead of a reticular activating system, it is
more correct to speak of a complex activating system controlled by the
switching unit of the frontotemporal cortex. The basic unconditioned
reflex structures participating in dynamogenesis and in the mechanisms
of self-programming by formation of new temporary connections are the

unconditioned reflexes of orientation and survival. The orientation

reflex is the source of microergic dynamogenesis for forming afferent
conditioned reflex connections, and the survival reflex is the source
of microergic dynamogenesis for developing new motor skills. These two
unconditioned reflexes form the two basic "servomechanisms" of the
model, input and output. [06]
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AUtMORI Sitkovskiy, A. I.; UvW ov, A. Yu.

OiFG; none

TITIE2: An heuristic learning model in formal environments

SOLRCS: Vsoscyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernotiki (Problems of neurocyornetics); referaty dokladov
konforentsii. Ptostov-on-Don. lzd-vo %ostovskogo univ., 1967, 138

TOPIC TAGS: heuristic model, learning process, biologic model

ABSIACT: In the huwan learning model examined, the external environment for a given
object was represented in the form of a totality comprised of a set of states of the
information field and of a set of actions of the object. Dynamic properties of the
environment were defined by functional correspondence doternined by a set of sequences
with a range of values for the set of states of the information field. ,ethods were
given for defining the sets by a set of significant variables and significant actions.
and for defining a functional correspondence in the form of a set of operators and
the functions deter"ined for this set. "£nvironments which have formal representation
were preliminarily classified. A fixed class. called a 'moronici" one, and a subclass
of "moronic" environment3s were distinguished by conditions %hich limit the strength of
of the real part and by conditions of applicability of the operators. A program was
formulated on a computer which simulates looarning in this class. learning by man •wa
compared with learning by the progr•m, and one criterion for *omqaIng the two
leorming proucesses war conidered.
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AUTHOeR Talayuv, S. A.

QCO: none

TITLO: A model of purposeful behavior

SOtRCZ: Vsosoyuznaya koraforentsiya pa ncyrokibornotike, 3d, Rostov-on-Don, 1967.
Problemwy neyrokib3rnetiki (Probloms of netrocybonotics); roferat:: dokladov
k.uner.ntsti.. Rostov-on-•a•n lzd-vo Fostovskozo univ4 , 1967, 144-145

TOPIC TAGS: behavior sirm-lation, computer simulation, heuristic progranming, ezaotion,
thought process, biologic model

ABS1tACT: 7he proposed modal is ;art of a general heuristic modal of purposeful
behavior developed in accordance -with N. 1-4 Amosov's hypothesis on the simulation of
thought. The modal functions in a conditional external onvfro~mmont ropresenting a
set of elementary sections of a locality. In each section there are "objects", and
the reaction to their presence and significance determines the behavior of the model.
The elements needed to simulate this behavior are a choice of purpose, construction
of an internal model of the external environment, and a plan for attaining the
purpose. The model is a system which processes information in logical. emotional and
motor spheres organized in levels. Integral evaluations of the emotional sphere are
the criteria for construction of a surface of potentials of "desires" in the internal
model, in accordance with which multilevel plans of behavior are constructed. The
nodel vas realized in the form of a digital computer program.

264.

AtTROH: Telegina, Z. D.

IEG: none

TITLE: Analysis of the relationship of means to purpose in the heuristics of man and
machine

mOURICE: Vsesoyuznaya konferentslya pa neyrokibernotike, 3d, Rostov-on-Don, 1967.
rdoblemy neyrokibernetiki (1Problens of nex.ocybernetics); referaty dokladov

konfernntsii. Rostov-on-DIn, lad-vo Rostovskogo univ., 1967. 145-146

TOPIC TAGS: heuristacs, behavior simulation, man machine system, game theory

ABSTRACT: The mental activity of chess playing ias investigated by recordinS
movements of subjects' eyes. Analysis revealed a nuvmber of heuristic procedures used
by man for reduction of search. One heuristic procedure, analysis of the relation of
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reans to purpose-ý, -. s sLuh-,t-c ta rov';ual the actual T-ocesses realized drLing its
use by ran for ptroba:.nlvin. and prc~r,-. ,Ivut. '-h, bacsi feature of the given
he~uristic nrocoduroý in hantrs.h t is that a specifir purpt. a of human action, as
a criterion for choice, is in - spaci-fic Situation. These purposes can be
qualitatively diff•ernt deponding on their origin and their effect on subsequent
activity. A purpose can occur- a ;a formed recuircnent for further actions and as an
hypothesis of solution racuirir- t%- r;litzztion of specific actions. Specific
actions cstablý;hing the rUlhtioh.sI p Dotrn forrmed requirements are the means cf"
attaining purpose. Purpose &ud m:;ea ' r:lative. A specific action (a move) can
pe, jorm the purpose fuLnction in a SLL.--.nt stage. Taus one nethod of Tormatiton or
purpose is the transformation of neans into r.arpose. Heouovor, existing heuristic
chess programs have purposes fixed in the progra- w•hch w•re set before the beginning
of the gano and do not change in the course of p'ay. The heuristics of enalysis of
the relationships of moans to purpose in the work of machines and in human
intellectual activity do not coincide.

205.

AUTAOh: TiZaonirov, 0. K.; lugel'zang, Yu. Ye.

OWO: K"GL-, 1oscow (.,,GU)

STl7L.Z: &'otional conditions as a componcnt of heuristics

SOCi.CS: Ž.:ezhvuzovskaya nauchnaya konferentsiya pa neyrokibernetike. 2d. hstov-on--&:n.
1965. roblemy nc.yrokibornetiki (Problems of neurocybernetics); mater±ialy
konferentsii. v. 2. Rostov-on-Don. Izd-vo Rostovskogo univ., 1966. 267-2?0

TOPIC TAGS; emotion, intelligence, galvanic skin response, bionics, hu.an menory

A3BSPAC?: A stvdy was made to explain the function of emotional conditions arising
during the workins of intellectual proble.s, and to determine their relarionshic-p to
factors limr.ting the search in solving nental problems. For the study, chess rlavcrs
were r..esented w-ith uroblens of selectirg the best moves in chess positions. Change
in electrical resistance of the skin was recorded as index of em.otional reactions.
hoe subject nlayers, uDon receiving their assiznrent, gave verbal accounts of their

thoughts ;tile solving the oroblen. Coincidence of sharp change in sidn resistance
with .ro-ent of nroblen assiginment confirmed assumption that rapid drop in skin
resistance is due to develomient of emotional conditions in the subj4 ct. -
of verbal recordings and skin resistance dynamics showed little change in resistance
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hf)en subject could not see a solution to the problem or when he had an idea he
considored of little value, but a drop in resistance %oen a "rood" idea occurred.

"hus develo.ent of enotional state is related to the developnent, during the course
of mental activity, of new Droviously unnoticed information or of new mode of action.
The ti.-o interval betumen initial devolopm-ent of idnA or action and final solution of
problem, is characterized by sharp changes in the resistance curve when variants are
considered. Differentiation in the stages of initial enotional and final rational
evaluation of the course indicates that there exists a spocial selection r.echanisn
which regulates the direction of the operation of the "calculating" nechanisn.

,otionial eval•nations determine the area of subsequent search. Orte emotionil
realuations fulfill the function of selection, narrowing the field of search, and
regulating its direction, they should be directed to the category of heuristics-that
which linits the search in the area of a larger nunber of possibilities. Orig. art.
has: I figu-..

266.

*AUThIM: Tikahmirov, 0. K.; Vinogradov, Yu. Ye.

-R~G none

TITLE: Emotions in an heuristic function

SOURCE: Vsesoyusnaya konferentsiya po neyrokibernetike, 3d. Rostev-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don. lzd-vo Rostovskaogo univ., 1967, 148-149

TOPIC TAGS: emotion, heuristic, thought process

ABSTRACT: Experimental investigation of emotional states during solution of
intellectual problems demonstrated a sufficiently clear relation between states of
emotional activation and choice of a basic principle for problem solution. Analysis

of this relation demonstrated that states of emotional activation are part of the

process of search for a solution. A state of emotional activation acts as a certain
nonspecific signal for "stopping" and as a nonspecific anticipation of the principle

of solution (or of final solution). Finding the principle of solution of a problem
has two phases, selection of an approximate region and then the finding of the
principle itself. Emotional activation determines the subjective value of a direction
of search. With the appearance of a need for information search, emotions do not

.simply substitute or compensate but regulate the course of search itself. Emotions

are not generators of random solutions but act as a factor in directing the search.
Fixation of the search zone, decrease of its size, and change in the nature of search
"actions occur under the influence of emotional activation. Me data obtained

demonstrate that the emoti ful'''ill heuristis fmctions n solving ocMplex
Intellectual problems.
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2',7.

•.Ga: none

TITL": Heuristic self learning prograzm for one cIass of information situations

SOUGC.X: Vsesoyesnnya korr entsiya po noyrolberrctikc, 32d, Rostov-on-Don, 196?.
Problemy neýrokibornotiki (?roblems of rnurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, lzd-vo Rostovsko-o univ., 1967, 150

'TOIC TAGS: heuristic programming, self organization, learning process, human memory,
biologic model

ABS2.,ACI.: Typical conditions for self learning of living organisms were distinguished
and an heuristic self learning program was created. The learning environment was
represented as deterministic with stable cause and effect relationships. A set of'
limitations determined the appearance and disappearance of signals. Signals of the
conditional inhibitor type were assumed present, which prohibited attainment of
purposes such as obtainin, water or food. The self learning problem consisted of
forming a structure in the memory reflecting the regularities of the external
environment. The presence of this structure made it possible to form a plan of action
for attain.ent of the purpose in any situation. Simulation was carried out,
demonstrating the effectiveness of the program's work under specific conditions.

268.

AUMHOR; Uteush, E. V.

M{G: none

TITLE: So=o problems of investigating short term memory

SORCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 238-240

TOPIC TAGS: human memory, computer memory, biologic model

ABSTRACT: The developýient of computers with memory functions carried out by a
complex of memory units indicates that the concept of dividing biological memory only
into short torn and long term memory is unsatisfactory. By analyzing the forms of
computer memory, possibly comparable forms can be found in biological memory. The
computer memory consists of' an oparational memory, external memory, long term memory
and a buffer memory kno-m as instant n.omory, The latter typoe of menory is directly
connected with the external organs (speoch and auditory apparatuscs) and belongs to
the clpss of memory units with variable ti..e of information storage and cý mnry
erasure. On the basis ofi clarsifying biologic nsnory (see Fig. 1) accord-3-g to
infcrmation storage timn and having characterized buffer mzuory az instant nor.ciory, a
possible model of humnan biologic mvi•ory can be represented as ,hovn (see Fig. 2).
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*~dasi:natei ns: inst~nt miy Z h nIn this r~
informat ion erasurcr, nn-! pot~ib2.' the riad out fi-c.i Vh rtttmc.:nry tae., p3 ace
only after co-r-nti-n of &i S±iaIa n the ln~tant amr~ t ihich' tir-ý. th&
di~fforcnca of zign~il fror. Me dirt~ct tnd fov-.;,ak linvGn Js surfic-itn'Aly o-:all or in
equal to torv. Chly with such a mcihfnisni can tha carz;citly o" Instant m~enry be
mi~nim~al. The capacity of inst-ant rnenary lrirgrcly dcp~nds or the Jrndividli.l 0i.,%racter-
isties of an obj~ct arv! tho t±r~o dcl!ýY in V7ti~cr~cet 4n'd fcefback lincs. 'iith tj--
delays eqvial to zocro, the rccuircd car-taity is smalicst. ý'ut, with incro-ic in ti-c

* delay, Instant rinory capacity grovi:;'ard, with a loneý tL-4a daJay, the~ caz~c.t~y rnty
not be adiequatet And norial t a-,tloriinz cf thc nod~l r-ay bo i.npired. 4cho ;rc.'
of man is connx-eted uitni the inst,)nt r.,)ory structure of the brain. An echo appc!ýrs
followin.- a tin~e delay of 0 to 0.1 SeC and isi nA~ peracivod As a serarate sound.
Ap~arently, this ti-ne delay is charactc-ristic of iznztant nermory, but long tire delrky:;
duriing perception affect the action ii-chanis~ of instant merory. C-'ig. art. has: 2
f ifrurs.

ifJ

Fig. 1. Diagram of huran biologic memory. Fig. 2. Diagram of bionic investiga-
tion3 of instant memory.

L)4-long term memory;
Sb-short term memory; [H-long term memory;
IN-instant memory SA4-short tern menmory;
1-speech apparatus; 1M-Instant memory;
2--auditory apparatus- 1-speech apparatus;

2-auditory apparatus;
RMt-regulated delay unit.
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AUT;{0•S:7a.-co-•dh ... kztnh~enG. Sh.

ORG: none

TITL_: Unstable au*Q:.=.a, and .edc±e~. of active behavior

SOU':CE: 7 633S'. •uci'ryy z.vot -o kor::nl cksnoy probleme "Kibc-netika". Voprosy
bioniki (Prob:.>c of bionz.; . o !c:;," .d-vo '":4auka", 1967, 292-294

TOPIC ?AGS: bionics, cybc-rnc'.'V-:-,•io jon, automatic machine, rthemr.tic model,
biologic mode', mat-he.atic matrix, function, probability, homeostasis, probabilistic
automaton, reliability thscxrj
ABSTA7RACT: An nst'able syctem is con&idered as a model of a biologic control system.
it is found possiblc to so'vc various problems c•" the behavfor of unstable stochastic
automata tVat have a natural interpret-tion in terzms of the existence of living orCgn-
isms. Given ratrices P(s), it is required to find a function r(i) such that the life
of the unstable automaton is maximal. -xtensions of this problem that have been
solved earlier are described. A problem of homeostatic behavior of h unstable autom-
aton is given, in rhich it is required to find an output function r(i), e1he2e i is the
state of the automaton, such th"at the probability of falling into an absorbing state
before fallinC into a preferrAd subset is minimal. Problems of behavior are converted
to the l.na•ue of reliability theory. Or-i-. art. has: 5 formulas.

270.

MODELING OF L'NEXPECTED SITUATIONS AND INVESTIGATION OF REACTIONS WITH
A KINOREFLEXOMETER

Verkhalo, Yu. N. Soveshchaniye po problemam vysshey nervnoy
deyatel':.osti, 21st, 1966. Tezisy i referaty dokladov. Moscow, Izd-vo
"Nauka," 1966. 73-74. AT7024083

In many professional occupations, complex situations require a correct
choice of action. The motor problem (response reaction to a given
situation) is often difficult and requires previous experience to
exaluate the current situation. However, development of a successful
program of action in microintervals of time is possible only with long
practice. To reduce the time necessary for acquiring such experience,
modeling of expected and unexpected situations on film is proposed. With
the use of a kinoreflexometer, situations can be reconstructed by pro-
gramming the visual and zcoustic stimuli on a film with a soundtrack.
Special markings on certain film frames can automatically switch oon
recording eqtipment (chronometric or chronographic) as &he frames pass
through the projector. The subject can respond to the situation 1,y
applying the proper controls on a panel in front of him, and in some cases
cases the situation can be changed in relation to time or direction.

[061
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EEC, ANALYSIS

ORGi Physiological Institute of Prague, ChSSR (Fiziologicheskliy
Institut Praga, ChSSR)

Veys, T. Mezhvuzovsi,,a nauchnays konferentsiyA po neyrokibernetike,
2d, Rostov-on-Dou 196, Problemy neyrokibernetiki (Problems of
neurocyberneticn}; materialy konferentaii, v. 2, Rostov-on-Don, Izd-
vo Rostovskogo univ., 1966, 132-135. AT7033544

Tsh bev cyburuetic methods have not yet been ueful in experimental
study of brain activity, but they have shed new light on the evaluation
of the results of stimulus-reaction-type experiments. Experiments of
dui -tpe, includiUg Pavlov's nvhod of studying the central nervous system,
reveal some general principles of NS function, but the specific
mechanisms of these activities remain unknown. The results of research
on the "black box," the brain, are of only hypothetical value. The
cectrophysiological methods permit the recording of bioelectrical
processes ranging from activity on the intracellular level to complex
brain actLivities. The difficulty of evaluating these data lies in the
abundance and complexity of information; it is also difficult to
determine which parts of the recording are most important. Even an
EEC uade with many leads and analyzed by the best methods does not
always reveal the most important activities of the CNS. For example,
a good correlation between activity and the EEG exists during the
transition from waikefulness to sleep or during awakening, but the
use of certain drugs can give a false picture: atropine with cocaine
produces waves typical of the telencephalie sleep phase, and eserine,
of the thombencephalic phase. Sleep or narcosis after functional
dvLortica~ion is not reflected in the EEG. EEG's of the same type can
be obtained from different parts of the brain, or from different
animals in normal or pathological conditions. The EEG of a frog after
an experimental shock producing an epileptic seizure does not differ
from the human alpha rhythm. Correlational and spectral analyses also
do not give a full interpretation of EEG. EEG's which have identical
correlograms differ in amplitude histograms. During sleep, which
consisto of 3 phases, considerable changes in activity take place in
the cortex, but they are imperceptible in the mathematical analysis of
EEC. Spectral analysis of the EEG clearly shows a peak in the region
of the low-frequency spectrum. During awakening, the spectrogram
flattens and becomes similar to that of white noise. The functional
conditions in the beginning and termination of sleep are very different,
but the spectrograms do not indicate it. No methods of analyzing a
portion of EEG immnlately preceding a change of activities during the
onset of sleep ca" shov a change. The EEG is related to complex
proceres uhich take place on the synaptic level, but it has no
conne:tion with the transmission of information or the conduction of
irr.p,•,i'i. as indicated by microphysiological research and other data.
The •1,ecrtance of the EEG is certainly recognized, but it should be
ev.lk-cd very cautiounly. [EF]
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INFOR••ATIONAL VALUE OF THE EEG

ORGO Physiological Institute of Prague, ChSSR (Fizlologicheskiy
institut Praga, COSSR)

Veys, T. Mezhvuzovskaya na'chnaya konferentsiya po neyrokibernetike,
2d, Rostov-on-Don, 1965. Problemy neyrokibernetiki (Problems of
neurocybernerlcs); marerialy konferentsii, v. 2. Rostov-on-Don, Izd-vo
Rostovogo univ., 1966, 135-138. AT7033545

Retearch on EEG evaluation has been conducted using iO-1i5 -bec-long
EEG's recorded on rngnetic tape. They were fed into an .maieg-dital
converter, then into the computer, using the principle of cigital
filtration for the program of Walter and Ashby. For amplitude histograms.
`ne "Ural-2" digital computer and sometimes the amplitude analyzer were

used. These methods do not reveal differences in EEC's taken in dif-
ferent situations or orginating from brains of different 'atructure.
There are three types of correlograms, spectral functions, and amplitude
histograms. An analyzed recording is similar either to a modulating
harmonic function of amplitudes, or to two close harmonic functions.
In the second case, either both harmonic functions modulate together,
or the frequency of the basic harmonic vibration varies after the
analyzed period. To facilitate the statistical evaluation oi correlo-
grams, an approximation of the concrete correlational function can be
used. The resulting simplified analytical expression can be characterized
by *several parameters. By varying these parameters, the correlational
functions can be modeled by an analog computer. This method permits tihe
statistical evaluation of larger groups of correlograms, for examplg 50
of one physiological situation, and 50 of another. A section of the LEG.
taken singly, has little value as the EEG is constantly variable from
the physiological point of view. Various interpretations are possible
Ivr the correlograms of the third type. Such a correlogram can be
.-udeled by tiue use of the cyclic harmonic functions, their inLerrelatLions
-a various phases, attenuation parameters, and various forms of the
consLanL function component. But these methods do not indicate
differcnces between correlograms and spectrograms in different situations
as, for example, the alpha rhythm and the EEG of a frog during an epileptic
seizure, because this is a phenomenological approach which does not reveal
tne internal processes. Physiological experiments prove that a dissocia-
tion of EEG and behavior can easily be obtained, just as a certain
function without the typical EEG or a typical EEG without the typical
function can be. There is no simple linear connection between the brain
mechanisms and the EEG, though the logic of many experiments seCes to
imply it. The EEG indicates clearly the state of sleep and ever its
phases. During sleep, the cross-correlational function is more pronounced
and the cross-spectral functions show better synchronization of the
i;ctivities of different parts of the brain. The firsL, or rho. tele-
encephalic, sleep phase is characterized by slow w.wves i.; tW' c 7rex and

,.,e hippocampus. The second phase presents A complete dcs':clrcrPiza-
dion in the. cortex and regular theta activity in t-0 hippoca-7us. iZic
EEG of the beginning and the end of the rhombencephalic phase shows no
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differences, but Lhe au.--al wakes up in a ;econd or two without any
exterior stimulation at the end of the phase, though it needs a strong
stimulation tc- awaken at the outset. But there is no EEG typical of
sleep or wakefulness which could not be obtained in another situation
by drugs or othlr means. These outwatfy similar EEG's cannot be
differentiated. The existing analytical methods are imperfect in two
respects. They rely on mean values. A correlogram cannot be done for a
period shorter than 10 sac, but if the period lasts longer, the recording
varies ccnsiderably. The second difficulty lies in the lack of methods
for data reduction. Such methoda could make posilble a statistical
evaluation of largo groups of EEG's which could be of use to physiologists
and clinicians. [lE)

273.
• ATIAHOR: Zaslavskly, S. Ya.

MRG: none

TITLE: Houristic model for solution of problem situations

SOTECE: Vsesoynzraya konferentsiya po noyrokibornetiko 3d. Rostov-on-Dtn. 1967.
Problemy neyrokibernetiki (Problems of neurocybernetios); referaty dokladov
konforentaii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 48

TTOIC TAGS: PMT, operations research

ABSTRACT: Intermediate goals of the problem are denoted by a finite number of
interlocking points. It is wesumed that man knows the problem situation wef• enough
to evaluate transitions frorm one intormediate goal to another. ?he set of

S. �ntermediate and end goals and of possible transitions between then are interproted
in the model as a finita connected and directed grap without contours in which a
vertex corrosponding to the iiiitial condition and a set of vertexes corresponding to
V - end goals are fixed. The process'of reaching the end goals is reduced to
"determining one step at a time in situations occurring after each such transition.
The analysis necessary fvr choice of a step is accomplished by weighting each crd

* goal, and then redistributing the weight in succession to all intermediate goals.
S The difficulty of each possible transition and its motiva&iom characteristics are

.*easidareG in this redistribution. The step to be performed next Is the one leading
-%4 the adjacent vertex wli;h the maximm weight.
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MAriIORS: Zaslavskiy, S. Ya. Red'ko, V. N.; Starineta, V. S.; Yushchenko, Ye. L.

ORG: none

TITLE: On a language for modeling psychic functions

SOCE.B: AN SSSR. Nauclhny sovet po kompleksnoy problems "Xibernetika". Voprosy t
bioniki (Problems of bionics) Mosccw, Izd-vo "Nauka", 1967, 299-304

TOPIC TACS: bionics, cybernetics, maflehratic model, biologic model, algorithm,

al.urithriic language, machine languaae 3 covputer language, natural language, computer 5
programming

ABS'1'RAG~z Problems of modeling psychic processes are considered, starting from the

level of natural language. ilatural language is cansidered the most clear end adequate

reflection of the nature and characteristics of psychic processes. Natural language

is converted to a language with a base set and a set of key words (an analytic model

of the natural language), to a synthetic model of the latter language, to algorithmic

language, and to machine language. The algorithmic language is discussed in detail,

and requirements on such specialized languages are described. An expanded address

language with a translator in the form of an attachment to e.ciating addresa-lenguagi

translators is considered a first approximation to the modeling language. Orig. art.

has: 4 formulas.

275.

AUTHcR: Zverev, V. Yu.; flotnikov, V. N.

(lG; none

TITLE: Heuristic method for reducing the dimensions of a dynamic progromming problem

SOURCE: Vaesoyuznaya konferentsiye po noyrokibernetiko, 3d, Rostoe-on-Lon, 1967.

Problemy neyrokibornotiki (Problems of neurocybernotics); referaty dokladov
konferentaii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 49-50

TOPIC TAGS: production engineering, dynamic programuing, open hearth furnace

ABSTRACT: The method applies to optiniization of control of an open hearth department.
The original scheduling methods (strategy) of the departmont were far froe optiral.

Idle periods frequently occurred because of irrational arrangement of equip-ient and
difficulty in predicting the courso of molting. leading to iifficultios in

coordinating operationr. A method of dynamic prograsning is used for optimization of
control, but the munber of control stratozies that must be invcstigated can be so

great that the mothed is useless in practice because of limit.itions in computer

spoeds and meziories. To reduce the dimensions of the problc.m, an heuristic rule is

introduced to evaluate the condition of the object and possible controls. This rule
was determined during study of the work of the department's work ichedulor, and, it

significantly narrows the range of search for control strategies. The effectiveness
of the heuristic method is analysed.
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SECTION D, PROBLEMS OF TRANSMISSION, PROCESSING, AND ENCODING
OF INFORMATION IN THE LIVING ORGAN•SM

S• 276.

A.TM(Rz Arshiolayev, T. A.; Durinyan, R. A.; Foshira, f. S.; Grigoryan, L. Re.

03G: none

TITLE: Peripheral codinG of proprioceptive •±•formation

SOUL.CS Vsesoyusnaya konferentsiya po noyrokibcrnetike. 3d, Rostov-on-Don, 1967.
.fPro~lemy neyrokibernetik. (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-oa-Don, Isd-vo Rostovskogo univ., 196?, 4

TOPIC TAGS: algorithm, coding, muscle physiology. proprioception, neurophysiology

AS.SUACT! Experiments were carried out on m. extensor longus digiti IV tension
receptors according to a method described by Katz in 1950, to study the conversion of
an external signal into a corresponding sensor message, i. e., to determine the
algorithm of conversion of a continuous value of external action into an i•pulse
sequence of signals. Results indicate that the work of the tension receptor is a
syste.-a with sufficiently stable parameters. It is certain that the tension receptor
has clearly expressed umoontrolled spontaneous activity with a specific leading

Sfunction. The t'requency of impulAes generated by the teoion receptor boars a linear
relation to the value of absolute el ongation of the muscle. The threshold for the
emergence of action potentials in the receptor fluotuates within specific limits.
W.ith actions contronled at the receptor input, i.. e., with tension of the receptor
according to sinusiodal, sawtooth, or right-angled Uws, the reoeptor transforms the
nessaeo obtained into a stream of neursl impulses 'whioh has a specific structure

'.according to the disturba,: e trasmitted, .". "

2 .5 . ....
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277.

AkL-iO': Agababyan, K. G.-

CxG: none

7i iTLS: Coding visval informAtion in neuron structures

ScaueCS: Vsesoyuznaya konforentsiya po neyrokibernetike, 3d, P.ostov-On-Don, 1967,
E-rohlo-y neyrokibernotiki (Problems of neurocybernetios); referaty dokladov
konferontsii. Rostov-on-Don, Izd-vo -ostovskogo univ., 19$7, 3•4

TCIC TAGS: coding, visual simulation, neuron, optic model, biologic model

A3S7,ACT: Coding visual information in the peripheral part of the visual analyzer Is
considared. A proposed model represents a multilayer neuron network based on certain
physiological concepts. 3oth discrete and continuous black-white images can be input
signals for the modal, which is constructed according to the principle or a
"1ysiological funnel." The model can; a) separate contours of a form; b) determine
the magnitude of tho an•le of inclination of a rectilinear edge of the form. relative
to the receptor fioel; c) code the direction and velocity of a moving form; and,
d) ensure high reliaility of coding both in reation to external nose" ran in
relation to defects of elements in any-.layr.. .'

278.

AUTHCR: Braynes. A. S.O

CRG: none

TITIEs: The role of RNA in memory mechrni•ms

SOUREC: AN SSSR. *auchnyy sovet po komplekmnoy probleme "Mobernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 240-245

TOPIC TAGS: RNA, human memory, learning process, protein synthesis

ABSTRACTs The article presents a literature survey of mostly American sources on the
role of RNA in learning and memory processes. Basically. there are three approaches
to the study of RNA and learning processes. The first approach studies the effects
of parenteral administration of RNA on the learning of experimental animals. The
author feels that this approach contributes very little to the understanding of the
molecular bases or memory because the action mechanism of the administered RNA is not
clear. The second approach consists of inhibiting either protein or RNA synthesis
with the introduction of such substances as RNA-ase, actinomycin D or C or pyronyoin.
The third approach, represented by the work of Holden Hyden determines the chemical.
composition and activity of separate brain ceols, The author considers this method
"a million times more sensitive than the ordinary microohenical methods." Qi the
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A•*+ basis of years Of reseOarch F.,en's work indicates that different typos of RNAiareSynthesized in different phases of learning. In the early stage of learning when a• t : ~ now stimulus excites the neuron genes, a mala.o n of no A rich in g whenn an
mall am2ount of nwR4 ihi doi nUracil is synthesized. nhcn learning is successfully completed, a ribosomal type of

S* 
RNA rich in adenin and cytosin is synthesized; this typo of RNA is also necessary forneuron functioning. Thus, the learning process is apparently related to synthesis ofInformational RNA, but the information reinforcement process and physiologicalstimulation is accompanied by ribosomal RNA synthesis. J. B. Flexnor's experiments
to determine whether the formation mechanism of memory traces is related to proteinsynthesis is of interest in relation to Hyden's work. lloaeir introduced pyromycinbilaterally Into the temporal lobe and frontal lobe and found that long term memoryis seriously impaireO vith protein synthesis Inhibition in the hippocampus, temporallobe and frontal lobe* The author points out that Flezner's data do not contradict
Hyden's conclusions. Orig. art. hast I table.

279.

, AUWNO• Bykov K. A.; Funtikov, B. A.

i ORO: none
V '. TITME: Investigation of transitional processes in different links or the visual

• , system of the frog

S.!W SOMCS: Vaesoyutmaya konferentsiya po neyrokibernetike 3d Rostov-0n-Don. 1967..Probley neyrokibernetiki (Problems of neurocybernetics3; reteraty dokladov
konferentaii. Postov-on-Don, Izd-vo ftostovskogo univ., 1967, %6-1?

TOPIC TA3S: frog, visual activity, electroretinography

A•3STACT. Studies of the processing and transmission of information in sensory. systems are mostly concerned with statignary states established in time. Hwo~ver, inactuality the visual system very rarely functions undor static conditions. Sti'?Iuli"I"!•. received by receptors of the retina are continuoueisl shifted over it and are chan ed4g."' with time. For this reason investigation of transitional processes from one state toji,; ,another is of interest. Investigation of a reaction in response to two optical
. stimuli, when the second stimulus follows with a different delay behind the first one,

• 'Is a specific approximation of these operating conditions of the visual aystem. The'.authors studied electric responses of the retina and midbrain to two optic stimuli,
S tracing the dynam.ýcs of responses in relation to the interval between flashes withSdifferent pamsters of optical stimuli. Such an approach permitted the evaluation

tf ransitional processes of the peripheral and centra lins of the visual analyzer.
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QRG: none

TITLE: Participation of differont sections of the brain in processing information
arriving from the stc.-achh

SOURTCE: Vsosoyuznaya konferontsiya pa ncyrokibernattko, 3d, Rostov-on-Don, 1967. ,
Probl•my neyrokibornotiki (Problens of nourocybornoths); roferaty dokladov
konferentsii. iostov-on-Don, Izd-vo Rcstovskozo univ., 1967, 157-158

TOPIC TAGS. brain, homeostasis, dog, information processing, gastrointestinal tract

ABSrnACT: cxperimonts on dogs with electrodes permanontly irplanted in various
subcortical brain structures in the motor, temporal, and occipital cortical regions
of the large hemispheres indicated t~hat different sections of tne brain participate
in conducting and processing afforont signals from the stomach and the intestine.
These sections of the brain form the central component of che functiono-1 system that
regulates the stomach's activity. The composition of the links of this system is
not uniform. It was discovered that such soctions of the brain as the hypothal.mus,
the reticular formation of mosoncephalon, the roticular formation of medulla
oblongata, and the cortical motor region of the large hamisphores are included in
this functional system in certain cases, depending on tho quantity and composition of

the organism's hormones. Electrocoagulation of certain links of this system in the
first days after an operation disturbs homeostasis of the gastric wall, but after
one to two weeks homeostasis is reostablished. In other cases, the hippocampus, the

limbic cortex, and the thalamus arc also functionally jo:nod into this system.
Deterministic disturbance of Lirtain links of this functional system had an effect
of short duration on the activity of the stomach. Data wore presented which indicato
the role of certain hormones in the union of different sections of the brain into a
functional system regulating homeostasis of the gastric walls.
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AUTHOR: Gaimbaryan, L. S.; Gasparyan, Yu. M.

ORG: Laboratory of Ncurobionics, Academy of Sciences ArmSSR

(Laboratoriya ncyrobioniki, Akadcmiya nauk ArmSSR)

TITLE: Some problems of information transmission along a nerve fiber

SOURCE3; AN SSSR. Doklady, v. 178, no. 3, 1968, 745-747

TOPIC TAGS: nerve fiber, neurophysiology, signal transmission,
probability

ABSTRACT: According to the theory of discrete conduction, a nervous
impulse carrier of information, generated in a single Ranvier node (RIN)
is propagated along the fiber by skipping from one Ranvier node to
another. lith such organization of impulse conductibn, the probability
of information transmission along the fiber is determined by the degree
of functional readiness displayed by the Ranvier nodes. Experimentally
it has been shown that even with blocking of two or more Ranvier nodes,
the nervous impulse can skip over these contiguous unexcitable nodes.
On the basis of these data, the problem of information transmission
probability is considered. The problem is formed in the following
manner. Let the nerve fiber have N RN, cand let I 1ýe minimal number of
contiguous blocked RN over which the nerve impulse cannot skip be equal
to r. It is assumed that an RN can be found in only two states: state
A when the RN is not blocked, and state B when the RN is blocked. Let
the probability that an RN is in state A equal P, and the probability
that the RIN is in state B equal q - 1-P. A nervous impulse entering a
fiber can be propagated to the termination of the fiber if m e- r, where
m is the number of contiguous blocked RN. Evaluation of fiber

reliability is reduced to calculating the probability P(N) of the event
not taking place, at the same time when m >- r contiguous RN will be
blocked. The mathematical interpretation of the problem is reduced to
finding probability P(N) of the nonappearance of m>, r contiguous
"failures" in repeated independent BernOulli tests. Probability of
"success" is equal to P ai-d "failure" to q - 1-P. The probability to
be found is determined by the following:

"I l.. ts < .,. II,

S - P(N) - e NW, M
Ji-q'jt +P(N-+ n,~opzz rv>N(+r

rgo a (i) - (-1)' j.".j , (Pq')', b (i) - -I)' C.., (Pq's NS --N"
= thtCj AL(Alib" F N .. , -
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A set of curves PCX) =f(,N) with r -const and P const is shown (see
Fig. 1) . I.. Id slows that with 5 and 11 0.9, P(N) 1 all
iicrvous iivyuiscs ontcriing the fiocr reach the termination of the fiber
1w.ith coinplato reliability. But, from equation (1) it is evident that

i.'thr 3 a nd IN r a s is found in real ncr'* fibers, the
probability of transmnission of a si:,-gle impulse . N) is exceeding~ly
siiall. ILowever, it is wcll known that useful information is not carried 4
by a sin',gJIa nervous impulse, but by a bundle of successive impulses.
Thus, the reliability-of the work a! a receptor-fiber system is
deterrained by the probability that with n impulses successively ent ering
the fiber, at least mn impulses (in = i,2 .... n) will reach the end of
the system. In this case the probability of information transmission
along the fiber P ,nwill characterize the reliability of the receptor-

fiber system and ns deemnd ym,,.1 .

isdtriedb:PtV 4 I•N (.2) .•

*-.0

From equation (2) it is evident that Pnm is directly proportional to ns
and inversely proportional to i. Assuming that P(N) - 0.5, n - 10 and
m n- 1; then p i - /T - P(Ng7'h - 0.96875. Thus,e.with a bundle of
successive ne lous impilses; te probability of information transmiss-
ion along the receptor-fiber uystem P increases sharply. The systemn,m
proves to be very reliable despite the loti refiabilety of the fibjsr
itself. The paper was presented by Academician P. K. Anokhin on
04Aug66. Orig. art. has: 2 formulas and 1 figure.

41 4#

A ii Fig. 1. Dependence of the
4s t transmissiotn probability of a

V V1f a Is WO I V0 ID 1 60 4V single impulse P(N) along theI
""-1. i nerve fiber on. the number ofn Z p t . Ranvier nodes N Vith r w const

7" and P aconst.

fg Ife 4ep I to AVin s h l T t
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AUrd0R: Gambaryan, L. S.; Oasparyan, Yu. 1-1.

SOG: Ucurobtoeics laboratory AN Aridenrtan SS& (Inboratoriya ncyrobioniki Ja
Awmynnskoy Ss.-)

TTl•E: Certain bionie aspocts of the reliability of biological systems

SOLtC.C;: io-loEicheskIy zhurnal Arvtcnii, v. 20, no. 4, 1967, 25-34

TOPIC TAGS: bionics, system reliability, brain, nurve fiber, neuron, central nervous
syston

ABS33ACT: Tho reliability of information transmission in an organism upon its
reaction to its environment, an described by the system onvJronncnt-roccptor-brain-
effcctor-environmtent, is subjected to mathematical analysis. Conbidering the nerve
impulse as the Anforiuation carrier, the nervo fiber as the information transfer
channel, and propxgation along the fiber to be effected by immulses Junping from one
Ranvier node to another, the reliability of information transmission is deotorined by
the de-ree of functional roadiness of those interceptors. Toe mathematical
interprotation of the problon by other authors is reviewed, and a formula is
developed for approximating the reliability of the nerve fiber, i. o., for calculating
the probability P(N) of the nonoccurrence of simultanoous blocking of adjacent nodes.
Since the information carrier is a groun of successive impulses n, and not a sinzle
impulse alone, the reliability of the receptor-fiber system widl bo dotermined by the
probability P,, of transmitting n of the n impulses to the end of the system:

P... r I-- Y? ,.• (.5)

"AlIthourh the problhili.ty P(N) of transmTitting a sin.le imtpulse is snail, the smpcific
coding of Van extern-2 stimulu3 in the block of successive itnpustcs significantly
increases the probabiliLy Pn n of infornation transfer in the receptor-fiber systen.
There is discussion of trans:lission of information via non-styolinized fibers, vicrc
an inpulse can Jump over a blocked soctio'n of the fiber if the fiber lon;th exceeds
the conductance threshold. Calculations were net vmde in the absence of experimental
data. The reliability of the intcgratin• function of the brain is discussed,
reeoeoisin. the contribution of the polyanalyser activity of the brain to the increase
in the functional reliability of the central nervous systen. The polyanalysor
principle of the functionlng of the brain is analysed using the concept of the forral

* neuron. The authors concluded, supportin3 their earlier publication. that if the
probability that a v.-uron will fulfill a given logical function is tUken as the
criterion for eva&uating logical reliability, then the polysanzlyser principle And
polysensory convergonce tend to Increase the lopical reliability of the n4uron. The
paper wis presented at the r/iii international ConZress of PsycholoCists, 1966. Oris.
art, has: flures and 6 equations.
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AUTHORG: Gan.baryan, L. S.; Gasrpryan. Yu. N.,

C--qG none

TITIZ: Sooe bionic aspects of the reliability of sensory inforration transmission

SOL1tCE: Vsoeoyuznaya konferentsiya pa neyrokiber.;.tike, 3d, Rostcv-cn-Don, 1967.
Problemy nayrokibornetik-i (Froblems of neurocybernrtics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 28

TOPIC TAGS: biologic model, nerve fiber, information processing, neuron, hwman sense

ABSSZACT: A theoretical and probability model of the work of an individual nerve
fiber (a single channel of cormunication) under certain assumptions is propscd. This
model permits determination of the probability of transmission of a sinrrle nuural
impulse (the carrier of information) along the fiber. Analysis of the data permits,
to assute that: 1) transmission of the noural impulse along the fiber has a
probability character, the fiber is not a passive channel for information transiissio:i,
and specific processing of information takes place in it; and, 2) a single nerve fiber
functions comparatively unreliably. However, in transmitting information along thu
receptor-fiber system, the system as a uitole functions more reliably than its
components. This is ensured by specific coding of the external stlmulus in the twnd>';

of sequential impulses. Reliability increases in the neural trunk due to du.liz.tio:.
of transmission channels. The polyanalyzer principle of organization of functions o:!
the level of an individual nerve cell is expressed in the multisensory convergence of
impulses of different modalities on a given neuron. The polyanalyzer principle Of
organization of functions leads to a considerable increase in the logical reltability
of the system.

I ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !- 2C1 -



S264.

A-MTJI-": Gambaryan, 1. S.; J1-krtchyan, S. 0.;. Gasparyan, Yu. N.

MG; ' Nourobionics lAboratory AN ArmSSa, Erovan (Laboratorlya neyrobioniki All ArmSSR)

TITIZI Cybernetic rnspects of somn relinbility problems of transmission and rocecsing
of information In tho norvous system

S0RCE- Sovoshchnniyo po problomam vysshay norvnoy deyatel'nosti, 21st; 1966.
Tozisy i referaty dokladov. Mo1scow, Izd-vo "Nauka", 1966, 85

'TOPIC TAGSs brain, neuron, biological modol, mathomatic analysis

ABSS.i'ACT: In the process of evolutionary development of biologi'cal systems, the
mnehanisms and organizational principles contributing most to survival are the ones
which were developed and reinforced. Considering that biological systems represent
transmission avd data processing systems, it appears quite promising to utilize their
basic principlas of organization and function In the dosign of.highly reliable
radjoeloctronic systoms. Considering that nerve fibers act as inform•ation
transmission channels in the neuron organization of the brain, mathomatical analysis
data are presonted on nerve fiber reliability based on results of recent
electrephysiological Investieations. A formula for nerve fiber reliability is derived
showing that the functional reliability of the bioloeical conductor at a system is
very high, even with urLreliable functioning of its elements. Nourophysiolooical data
of Soviet and foreign scientists on the polyanalyzer activity of the brain.
polysensory convergence of impulses on cortex neurons and subcortex structures, and
also the high reliability of work performed by the brain indicate that the
polyanalyzer and polysensory principle of functional organisation leads to increased
reli&Ajlity of biological system activity. Orig. art. has naneo.

285.

AUNC iQ Gasparyan, Yu. H. (&eevan Polytechnical Institute)

(M none

TITLrz PRliability of information transmission along a nerve fiber

SOtRCzs Mazhvuzovskaya nauchnaya konferentsiya po neyrokibernotike. 2d. Rostoe-on-Don.
1965. Problemy neyrokibernetikl (?roblems of neurocybernetics); materialy
konferentaii, v. 2. i.ostov-on-Don, IrA-vo Rostovskogo univ., 1966, 30-35

TOPIC TAGkS: nerve fiber, mathematic model, reliability, signal transmission

ABSTVACT: Cn the basis of electrophysiological data, a formal model of a nerve fiber
is nresonted. It is assumed that a nerve fiber has N Ranvier nodes. The minimal
number of contiguous blocked Ranvier nodes which an Impulse can no longer skip is
,Aesuignited by r; that is, an impulse can skip r-1 nodes. It Is also assumed that
Ranvier nodes can be found in only two statest ready for excitation (normal) and
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Ze -. c•-oabihity that the .1nvicr nodes wll beo in a norral state is equa1
to .- he rc ity of a blocked state is oqual to q 6&ier- q . e - P. iA impulse
cri-ir.in.ir. at t:-e start of a 1.1oer can spread to t-e end of the fiber if =4 r whore
- s the rn, r-r of Contiruous unoxcited ?.anvier nodes. And. probability P(&< r) will
de-ermine the transmission reliability of a nerve impulse. Determination of the
roliability o* a nerVe fiber I".2 ?e-e tO Caled1Atiftl tho p rability of the
nonizpe-aance of the event at the sac--- time whaen the contiguous ~r•nier nodes are
blocccd. On -. e basis of 3ernowilli tests. "success" is rew-esented by ? and
"faiur-e" is re.esented by q. arnd +q % .= 1• t is necessary to calculate the
probability of nhoe onappearance of the event wit-h n Z r wh•ere n is the nu-ber of
cotiE-uos failures of N. Frobabilty of transmission of an inpulse along a nerve
:iber wiýth ' Ranvnrer nodes and -wih raxlna'. conductivity of r can be calculated
acordi.-r. to:

1 -q " -j. ÷p (N. -, ) -4p. X 4C 2r

P,,tm<r) =" I-q,'4ýa0()÷ + b~i) up %;m-2r + 1 (4)

|tootool

I np N>r
I--'l - P(N-r)- np4 r<N ýC 22p: (in (5)

p•~ ~ 4r I=>• • ~ P(N -,)(., N -2."
0 ( - q,) Tz -,-

Since in real nerve fibers *; >, 2r - 1, for further o.nalysis only this part of oe,-.u1as
(4) (5) anrd 6) is used. For convenience, forrula (6) is used with •;,2r t• h 1 us:

P, ( M<0)=( -V- q) %1- F, (7)

Fre-n this ferule& t is clear that with increase of ? and r. P.r) Zrows; and, with
i-crease of q and :. P:cn r) decreases. -he sinoi.est c-aculations accord•r.: to
forn.;a (7) sho: that 'with N S"p 2r +- I the Probability of oranf a o m- a .re

i--zzse P.-.<.r) is exceedln;,ly small. .is concurs with :iterature data "'-c "

th.t ixnforn-.aton is ca-rr.cd by a bundle of succscsli-prlses rather than Zy zin-i
"i~ses. Ci. art.. has: 9 formulas.
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71 a~ I Ifor tri.sforr'ation of vi!,ual signals

* v~j~*.*~ t~~O~3d. RwOtov-oflDofl 1967.
'rv ~ vc. i'r :L~9 I~z o r~'" i~tis);rcforazty dokladov

- .oncr'.rtsii, t. .. u.-o•- .n -i-',o •~tcvsk' univ., 1957, 36-37

TOPIC TAGS. Cat,v .." siý;:.A, no~ucn, cerebral cortex, visual physiology, signal
au,.c.,...,.ut ,c control system

n(e Tn rcn .xcAvvity of the atorz! Gen cL'at-t body and the activity of Uic
!j •r f~r3C o'tý:t, br-in --rtt- and of the tractus opticus of the cat vere

t,- t.tr;d. to o61tai': Cat- on tho influnce of nonstationary chango: •n tho
;•c- ....no.. activity of reurons Af the latrral rcniculatO body on conduction of visual

inforration. Sor.. speuclfic effects cf cortical and reticular controls on the
trznrs=zi,3n of signa!6 from tho retina and mothods of separating weak reactive
signals with a background of spontaneous impulsation wore examined. A functional
di&aran for transformation of visual signals in a lateral geniculate body is presented.

287.

AU1THR: Ivanitskly, G. R.; Blinkov, S. M.

aRG: none

TITIE: Speed of information processing in human sensorimotor tracts

SOMECE: Vsesoyuznaya konforentsiya pc neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetica); referaty dokladov
kornferentsii. Rostov--en-Don, Izd-vo Rostovskogo univ., 1967, 32-33

TOPIC TAGS: man, information processing, sensory motor area, visual perception,
audition

ABSTRAT. quipient was developed to investigate the motor reactions of a man solving
a one-dimensnonal signal tracking problem changing in time according to a specific
program. A signal f(t) is given to any one of the subject.'s visual or auditory
"receptors. Wring investigation of vision a point of light shifting on an
oscillograph screen -erves as tho signal. During investigation of hearing a sound in
a telephone headset changing in intensity is the signal. The signal dotorminas the
subject's motor reaction i (t). The difference & (t) - f(t) - 9(t) is tho
quantitative measure of tracking error, and the subject strives to reduce this error
"to ero. Two sensorizotor system,, vision with hand movement and' hearing with
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f, o' t~o-- ri.-,ht r.,d lef* h' 7.i-ý a
Io ni ZCS- -:ntht v,- an z~ory analyz,:rs was- co,-. .r
~~ ' c ...-. . sicý . of the~ brain. 'incuthe '%',adeic-,

to~ co.-.--ý t'-- of 'MSphei-cs of *-c brai. IS rossýL
C t- ... :.i: . of tnebr-ý-:sz !-> , w~itý- umo Lnpiuts (virioz., hai~

enthero aro le-io-ns of c4Iffercin r.t-s of the b ai proidos an approach for
a connection between th-t r,-eed and q-uality of information processinZ in ht.man

Le-so'-4-otor tract and in then br~ structure.

A'~O~:Ka'ALnlch, D. S.; S. A

12IL: :'lyeronio and pro -sslnh of informtion in different links of the latturz,1

SO~~: Fss':zznyakonferenit.si-ya -,a neyrok-lbernetike, 3d, FRostov-on-Don, 1967.
r~oblenv ncvrok17 orne'lki (Frdbic.:.s of ncuroc3ibone tics); reforaty dokladov

kcnforent-nii. Roztov-on-Don, Izd-vro ?Lostovskogo univ., 1967. 58-59

12%,;S: fish, inforn-ation processing, bioelectric phenomenon, norn sro'
notor area

AC:Stimulation of s4r-Zlo receptors by watsr currentr in a directiJon to-.±;rd t.
tail of the fish leads to sharp increasc in the sequenco frequoncy o1f c'entric
disch-ar es. Stinulation of si -e reuxomasts by water currents in the direct *on
towa?-rd the head leads to0 the conpliete disappearance of' electric disch,ýrees. -11e
se~jue-.ce frequency of upontaneous discharges from s-ingle neur onasts also domcndt or
the rate of flow. Thus, increase in the rate of flow of the Stinrulatinz strear., I~t,-,'
tn gradual increase in the seauince trequerncy of discharges up to a maximl~r. I-

arate of flow from" 20-20' rm/sec. ?ý-ther increase ir. 1 -' Tads to decraase
in the sequence froquency of impullscs until they !a;, 7. K.0y. The tecuernce
frequency of electric ilesof sin-le neurons of the acous tic o-lateral re-ion of'
tlno rmduUa obion:;ata anSI of the cerobelhli-ri, or, -which the lateral line roce1A-ts:;

convergE, is directly depende.-t on the electric activity or 'the roce-'-tors dturin-
theirstinlatk. Itissp~os ~i that inhiibition or electric activrityo h n-:

vi-th strong. water flows induces natural deaf forentation or the cor.rosro.n;-n sestio.-.5
of the brain uhich rcgulate the system of lateral line organs. The activity of tho.-'
sections declines and tho fish slows his movement, which in turn induces intens ifica-
tion of the electric activity of the lateral line organs. 'Thlis incroased electric
activ4 t- y-c-ites the corresponding nerve centers, and as a result the fish aeair.
accelerat.es his movement.
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AU::C.Y: Krraveenko, V. .

M•G: none

T £; incn of spatial snciC-ronization of slo-; activity of the cer•b-:-l cortex

on the d--T..icz of excitatio.r. transmission
CL'•C:A: C -oyu---ya konf r -ntsiya p noibern~tik2, 3d, Ro0tov-on-L-•, 1967.

•b y vyrokibernetid (•roblns of r urocybzrnstics); refer,.ty doklAdov

konferantsii. Rostov-on-Don, id-vo hostovskogo runiv., 19?7, 72-73

n TAGS: - l, E;, cerebral cortex, biopotential, sensory motor area, visual

physioloiry. probability, excitation energy

A3SI.ACT': In continuation of work on a controlled - experLment using a Dn-p:-
cleetronit- con;ute-r. the experinental wrocau'e was i-.proved by increasin- th• nu-ber

of comvputer input chann.-mls and by =tkin! certain other changes. Tnis =do it possible

to stuly the functional significance of th3 correlation of biopotentials betwcen the

motor zone of the cortex and several points of the visual zonc sirnultaneously, for

r.v~tisationr of spatial synchronization. It was established that tho probability

of transmission of excitation from the visual zone. of the cortex to the motor zone

inare-ses linearly with gro-wth,,of the coefficient of cross-correlation bet:oern

correspondin- biopotentials. The probability of transmission of excitation increasos

with larger numbers of visual zone points simultaneously synchronized a ith thc notor

zone. The cross-correlation coefficient decreases on the average with inrcraso in

the distanco between the correlated points of the cortex. This decreasc indicates

th• riiysioloiical nat'ure of synchronization. It is hypothesized that total spatial

synchronization is necessary for transmission of excitation. The probabilitY of

transmission of excitation from the v*sual zone to the motor zone is subject to a
certilin empirical relationship iOlich depends on the individual charactoristics of

the aniz-mal. Proliminary experimental determination of values entering into this

correlation r•akes it possible to predict the probability of transmission of

excitation for a selected value of the correlation coofficient.
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Kazr.u... ~k S. B.

C-*"5: none

T~iUl: lateral irthibition in roceptiveo zy:t-e.. and the capacity of tho conmunication
C'. vz c.

I,- I.',.; I's-,-soyu==,y, k%,nft~r-ntvi.ya 1pon-•o:-rnt, 3, :o'.t,-..., 19L7.r.cbin-y neyro::i1-er.ctiki (.h-oblnr of heuroc;- err.C-c .), re oratv dokLadov

k=nferentsii. RSostov-on-Don, Izd-vo Roztovs.:o1Zo univ., 1967, 80-cý"

TOPIC TAGS: informalion processing, visual perception, receiver signal to noise ratio

A-S=k'Ci?: Lateral inhibition was diScoverod exoCer!.z-:itaily in the recoptivc sy.te:s
ofal ll analyýr and has been rost fully ivcs"tiat- in the visual analyzer. A
n'--ber of authors havo do.-.nstrated t-hat latcral. i•,ibition leads to accentuation of
nc-o.c..once'ies in the spatial signal. The ;resent investigation covers the effect
of ).-teral injibition on ti-e capacity of t*h bio2)-ical co.-nunicatiorn channel of
recentivo syste=s and hibIzr sections of the aralyzer5. it was d.o-.stratcd that
lqtcral inhibition at the inputs loads to reduction of the average number o, itmpulses
i-n space necessary for inpat signal restoration with prescribed acc,•racy. It is
supposed that the only noise in the system is quantized noise. Zie fwrs Vf tho sigz,,%

does not irfluence the result, indicating the possibility of reduction in channel
capacity. The q'antitativo gain inrcreasos as the spatial spsctrun of the sirnal
broad.-.i. The potential possibility for reducin- the channel cap:city by lateral
Inhibition at the inputs can not be realized if the cha=nel is stationary. On the
contrary, roaliz-tion is possible with a nonstationary channel (for exa<iplo, ar.
adapting one) arnd with simultaneous scanning of the s!Z-ral by the system of receptors
(nystam.us of the eye, a moviLng image). Thus a possible relationship is established
between Literal inhibition (spatial characteristics of the system) and adaptation
(tine characteristics) of the inputs of the biological analyzers.
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ATMCF.: Lopatin, V. A.

MlG; no

TITLE: Llements of rouro-yiernatics in the "mothor-fetus" system

SOURCE: Vsesoyuz.-naya k.onforentsiya pc neyrokibernetike, 3d, Rostov-on-Don, 1967.
*Problemy neyrokibernotiki (Problems of neurocybernetics); referaty dokladov
konferontsii. Rostov-on-Don, ITd-vo Rostovskogo univ., 1967, 85

* TOPIC TAGS: rabbit, embryology, automatic control system, signal transmission,
meitral nervous system

ABSTRACT: The set of two living organisms, tho mother and the fetus, can be
considered as an unusual dynamic system with internal so).-rogulation. It is well
knomn that tho mother's body is capable of providing stable conditions for the no.Mal

, vital activity and development of the fetus, sometimes oven under strong repeated
disturbing influences. The fetus constantly adaptz itself to chances in the condition
of the naternal body. The hormonal (humoral) connection between mother and fetus

. provides prolonged and gradual processes of mutual adaptation of the two organIsI!..
"Yore urgent, precise and po;I3la spc ,lizod regulation of their interrclations is
realizcd by the nervous system (Garmasheva. Kalinina, Shvang, and others). This last

.. , con.clusion is confirmed by vresent data. It wras discovered that thermal and electric
stimulation of the skin of rabbit fetuses extracted from the mother but connected vith.
"her via the iumbilical cord and the placenta, and also the sudden discontinuation of.

- the connection botwoon the maternal organism and the fetus caused by binding the
Su..mbilical cord, lead to an activation reaction in the reticular formation oa the

" menencoph.&lon and the limbic (including hypothalamic) structures of the prosencephAlon-
arml in the cortex of the mother. The absence of a direct nerve connoction beti.-en the

:.maternal body and the fetus has been demonstrated by morphologizts. It is most
..Prýb•able that the transmission of information and support of homeostasis in the

"mother-fetus" system is accomplished indirectly by change in the closely connected
.om1%alo-pla0ental and uteroplacental blood flows. In so doing the receptor
apparatuses are excited and signals enter the central nervous systems of both
ar'anisns. The final useful effect of the interaction of mother and fetus is caused
to a eonsiderabla degree by the reactions of their nevoMUs systems to change in
Splaeot~al blood circilatlon.-
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Afl'iGR: luk'yanova, 0. N.

CxG: nbno

IT T Fxpr.rirhental iw~rn-t!,a1n of flt' %n Processing in the at•-Itcry analyzor
during Lae orientation reflex

Si 5OICS: Vsosoyuanaya konferentviya po neyrokiburnetike, 3d, Ro~tov-on-Don , 1967.
Problemy neyrokibornetiki (P-oblems of naurocyberneti -); roferaty doklZdov
konferontsii. Rostov-on-Don, Izd-vo Restovskogo univ., 1967, 86

TOPIC TAGS: information processing, audition, reflex activity, cerebral cortex.
excited stateI

BASThACT: Processing of afferent information arrivin' at the central end of the
auditory analyzer during performance of tho orientation reflex was invcst-gated in
exporiments on dogs. The orientation was induced with tones of average pitch and
intensity, writh a click, and with a piercing sound. Changes in the cncephaloý-ýnm and
in the induced potentials of the auditory rcgion of the cortex in response to a
spczific stimulus (in the given case, an audible click) served as indicators for
arrival or change in the quality and quantity of afferent informnation. Facilitation
of the conduction of afferent information moving along a specific pathway (decrease
in the hidden period, increase in the amplitude and percent of .tinif•÷•3tin cf'
primary response) occurred in response to a new stimulus of moderate strength. The

facilitation effect decreased with decrease in the relative strength of the sti;mulation
inducing the orientation reflex. Increase in strength of the new stimulation changcd
the rise in excitability in a specific auditory pathway into the opposite process of
cxcessivo inhibition (increase in the latent period of the primary response, decrease
in the amplitude, and reduction of the percent of manifestation). The relationship
of the condition of specific pathways to the strength of the new stimulation can be
presented in the following form' V = V I within the limits of 1 E I •< I where V0
is the standArd excitability, and V1 is h excitability of a specific pathway uider
the effect of a new stimulation with a specific intensity I. me. function is correct
within the limtts of a certain threshold vlue _• sufficient to induce the
orientation reflex, and up to a specific value I , the uu - limit beyond which

,distortion in the direction of changes in excitability -o.ura.
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AU"'NCR: Lyubinskiy, 1. A. (Noseow); Pozin, N. V. (Moscow)

M G: none

'11ML,: Principlos of information processing in a model of a neuron network of an
auditory syste" (statics)

SOURCE: Avtoati•ka i telemekhanika, no. 1, 1968, 160-166

TOPIC TAGS: audition, neuron, biologic model, inforration processing, acoustic signal

ABSMhACT: A multilaycr model of afferent information processing in the auditory
system based on a "principle of place" hypothesis is described. The hypothesis states
that information on the frequency and intensity of an auditory signal is processed in
the neuron layers of the auditory analyzer according to "principle of place," whereby
the quantitative characteristics are converted into coordinates of the excited neuron
regions. The spatial structure of the model of a neuron network of an auditory system
is represented in the form of an inverted pyramid (see Fig. 6) v.th information on the
auditory signal transmitted from the lowest layer of the receptors to the highest
layer. In each two dimensional layer information is processed according to two
mutually pernendicular axes; x represents the frequency axis and y represents the
intensity axis. Changes of the excited areas on the layers with an input of two
continuous monotonic signals of different frequencies and Intensities are shown (see
Fig. 7). As a signal moves to the higher layers, the excited area3 become narrower
along axis x. Stretching of the excited area and peaking takes place along axis y;
stretching increases vith increased intensity of an input signal. Bath areas on the
highest layer (see Fig. 7) converge into points with coordinates x. y, and x2 y 2
determining the frequency and intensity of the signals. The proposed hypothesis
assumes the following basic positions: 1) sharpness of the neuron frequency
threshold curves in the spiral ganglion is considerably higher than expected due to
the high quality of the basilar membrane, and the sharpness continues to increase as
it moves to the higher layers: 2) frequency localization of neuron responses which is
initially based on the properties of the basilar membrane is preserved at all neuron
levels of the auditory system; 3) the range of sound intensities in which the neuron
rosoonds is narrowed with movement to higher levels; d) the number of neurons
increases with each level soving upwards: and, e) the higher the neuron leel, the
smaller the correlation between neuron response and auditory signal parameters. The
authors express their gratitude to G. V. Oershuni and associates of tho laboratory
of Hearing Thysiology of the Institute of Physiology im. Pavlov AN SSSR for their
great help in systematizing and analyzing the physiological data. The authors also
wish to express their appreciation to M. L. Tsetlin (deceased), M. A. Ayzerman, i. H.
Pongard, M. B. Berklnblit, N. A. Dubrevskiy and I. A. Shsvelev for discussing the
work and for their helpful eemmenta. Orig. art. hass ? figures.
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.- n. -netk. Restov--Don, 1957.

ae:: r-z-ý'--kit l of rneuro=ybernctics); referaty d3kladov
r1:24.-s , izd--:o Fostovskozo u",i., 1957, 87

* g-1C .A3S: si -- l Les• , aadt-ton, biologic -odol, neuron, excited stato,
- Ioz~ltuntial, arn lcz :•;e

A•S2:AC2: P.CvS'flZ: by the n.-vouis systen of i-nfornation about acoustic signals is

conditiorn•.ly divide into two &La:es: transfor.o-tion of infor.iation into a ferni
suitable for futtzr ro - :nt-on, and reco-nition itself. The ,rodel proposed is a
rultilayer structuro oflo:ents with properties of an analogouS neurroni, each layor
correspodriir' to th- basic levels of switching of fibers in the auditory sy:.tc. The
n.bsr of elen.ents in the layers increases in proportion to the transition to hizhcr
layers. so that the model can be represented in the form of an inverted pyr 'mid. Tho
layers are h-omoreneous in structure and the layer elements are completely identical

in their characteristics and are lincld to each other by direct lateral connections.
In the investigation of this neuron network it was assumed that infornation about both
the frequercy and intensity of the acoustic sigal is tr.nzsfeor-ed according to thn
"place principle," uhich is understood as the transforvmition of quantitative
characteristics of an external effect into coordinates of the region of neurons found
in an excited state. In the first layer of the multilayer structure examined, an
acoustic signal with a pare tone can be considered as producing a sufficiently broad

e:itzed region. toith . tohZcr layers, the placo principle is exprcssed
with greater clarity, and finally at a certain level the location ,f a very rMall
group of excited neuronr wail single-valuedly characterize the frequency and intensity
of the acoustic signal with a pure tone. Analysis af data from electrophysiological
investigatioms demonstrated that the basic regularities fcr behavior of neurons of
the auditory system are explained wel by the proposed model. Certain aspects of the
work of the model wern -Investigated with an analog computer.
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CRC : none

TiTi-: Per.,%hora! coding i4n in e laterai line analyr of fish

SG43CZ: Vse3oyuznaya h:onferentsiya pz neyrookftrnot: e, 3d, 4ostov-on-Don, 1967.
Ih'obeny neyrokibernetiki (Frcbilns of novirocybornotacs); roferaty dokladox
konferontsii. Routn;-zm,-,n, 1Iz-va -o:•tcvskto univ,• 1967, 90

TOPIC TAOS: fish, neuron, information processing

ABS.-LACT.; Transformation of information in the sIcfface and channel neuronasts and in
first order neurons of the organs of the literal iae system of fish is exaltined.
Reactions to stiTuli close to the threshold values were studied. Certain general
principlos for coding information in peripheral sections of the analyzer system are
considered.

296.

AUTHE.: 1 1,Oltser, A. D.; Y:el'tser, h. I.

CRG : none

TITZ1: A nathenatic model for huuman classification of signals as a multichannel
system of information processing

SOUiRCE: Vscsoyuznaya konferentsiya po noyrokibernetike, 3d, Fostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 94

TOPIC TAGS: man, mathematic model, information processing, form recognition, digital
computer, learning process, signal identification

A3STRACT: investigation of signal perception by man based on the principles of
neurodynamics requires the creation of models i'hich can synthesize a single, adequate
form of an object fron the external environment by analyzing information about
qualitative and quantitative characteristics entering by different channels. A
rathemratic model for form recognition is examined for the case when signals into
corr ospondlng channels are interdopondent. For this purpose all signals and their
selected combinations are depicted in the form of points in a finite n-space of
observations, in which subsets, called states of the sysýcn, are selected. a:trices
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for coefficients of the connection of all points of the space of observatio.s are
construct,` accordins- to their relation to these sttsets. D,-ta from a zatrac refloct
ir. a cortazn sense the learnin, .•roeoss as the eztablish=znt of corresoonding
connections betwaen elements of stored information and selection of the most
inforxastive subsets. -'ecognition of sisnals t.'kes place in accordanto with the
evaliution whiich the signals on the selected sulsets receive. It is essential that
the initial sisnals be clasr tied without selecting any informative characteristics
in the:n. The proposed mathematic model vas realized in a somne.wat sio.plified
variation on a dýg-tal computer. Investigations demonstrated the advisability of
constructing similar models both for study of the processes of form recognition and
for construction of technical systems for classifying input siznals.

AUTi.O'R: Navakatikyan, A. 0.; Fridland, S. T.

ORG: none

TITLE: prooessing of visual information under low intensity stimuli and strengthened
afferent stimulation of the central nervous rystem

SO5tCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Ftostov-on-Don, 1967.
Th-oblemy neyrokibernetiki (Problems of nourocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo i~ostovskogo univ., 196?, 97-98

TOPIC TAGS: visual perception, central nervous system, light biologic effect,
informnation processing, form recognition, probability

ABSTRACT: The speed of processing visual information under conditions of low
illumination (2-1i lax) was investigated by presenting sinple and complex visual forms
to subjects. The speed of information processing attained a maxiuiu at a spocific
exposure. Increase of this exposure induced a certain increase in the reliability of
recognition but decreased information processing speed. Change in the speed with
increase of illumination depends on the background contrast of the object. Increased
entropy of the system and of the frrm leads to increase in recognition time and
increases information processing speed, although at a slower rate, up to a specific
level. The expressiveness of individual differences in infora,-tion processing speed

depends on the size of the alphabet. it was found that inforMation processing speed

increases with strengthening of preprieceptive afferent influences and with prolonged

Increased stimulAtiovn of pulmonary receptors uhich exert a stimulating influence on

the reticular formation. A hypothesis was introduced on possible mechanisms for

transformation of the volume of the visual channel.
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AUI-'Qý. :;ovikov, P. P.; Plotnikov, V. N.

0C3: none

f,: U, of algoritlUns for infor-at.on processing of living organisms for control
of production processes

S'-,CE: Vsesoyuznaya konforentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
irotleny neyrokiber-netiki (1To'blens of ncurocyoernctics); roferaty dokladov
konferentsil. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 105

TOPIC TAGS: algorith-m, in-formation processing, biologic model, bioinstruzmentation,
automatic control, computer simulation

Aý..B'AC2.: Living systems have considerably more complex algorithms for inform,'ation
processing than technological systems. They can learn in different environr.mnts,
organize rational search, and select information. Zheir principles can prove useful
for controlling complex production processes wihen the description of the object is
entirely unknown or little studied. Algorithms for information processing of living
organisms were found in experiments with man and anima' ,under different environments
in creating control systems for production processes. 6lock diagraas of systems for
control of the final state and for optimization of the production process and results
of simulation on a digital computer are presented.

29-9.

AUTEO?: Poltyrev, G. Sh.; Steposhkina, T. A.

& LG: none

TITLi: Some nerve signal transformation- performed by a group of neurons of the first
thoracic ganglion of the river c-.ayfish

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetikc, 3d, Rostov-on-Don, 1967.
Problerny ney.okibernetiki (Problems of neurooyberneties); referaty dokldov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ,, 1967, 119-120

TOPIC TAGS: ne'uon, bionotential,muscle stimulation, crayfish

A3STSBACT: At the present time the opinion is widely held that change in intcrpcak
intervals in time is the basic information carrier in a sequence of nerve impulses.
Proceeding from concepts that transformation of neuron -ipulse secuences is riiforned
by snatial and time s".-.mation of postsy..aptic potenL;als, "t can be demonstratted Lhat
it is not the detailed structure of the nerve s ýgnal but certain of its gcneralizcd
characteristics whtich are inportant in anfor:nation evaluation. At the prusent time
ctenc.-ts are being developed that an action potential can be oenerateJ not only in
the axon nontietlcus but also in remote branches of dendrites. There is data
indicating that there are sevoral points in the unipolar neurons of invertebrates
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in which action notentiAls can be generated. £Lxoarinontal investigatios w re
conducted on thec river crayf-s. t; study the tranm.IornatiOfl of an ext:.rnal signal by
a group of rotor neurons w~hich participate in perform-i-ng the claw closing reflex.
Electric stimulation of isolated afferent fibers connected with the rocentive field
of the closin;, reflex and of fibers conring fron a propriocoptive organ was used as
the input into the ganglion. £lcctric activity of notor axons of the claw closin-f
muscle was recorded as the output. Impoulses with different distributions of
interpeak intervals in time were delivered iLn succession by means of a specially
developed atixrullator at the inputs of the system. Spatial interaction vas studied
by independent stimulation of the two inputs defined above.

300.

AUTHOR: Po.omareva, 1. D.

ORO; none

TITLE: Analysis of nerve activc.ity information processes

SOURCZ: Vsesoyuznaya konferentsiya pc noyrokibernetike, 3d, Rostov-on.-Don, 196?.
Problemy neyrokibernetiki (Problems of neurcoybernetics); roferaty dokladov
konferentaji. flea toy-on-Don, Izd-vo Rostovsk-ogo univ., 1967, 120-121

TOPIC TAGS: neuron, biopotential, digital computer, algorithm, correlation fvaiction,
information processing

ABSfLACTz Sensory information is defined with a space-time code. Time features of
the frequency discharge of a cefl reflect not only its internal properties, but also
the regularities of information processing by the system of coals. Information
processes in the nervous system are studied by recording the impulse activity of
individual neurons with microelectrodes. Recording and study of processes occurring
simultaneously in different parts of the nervous system are of great interest. The
problem of perfecting and finding new algorithms for processing impulse activity, the
realization of these algorithms on a digital computer, and the problem of constructing
specialized devices are all invot ved in the develoment of electrophysiological
procedures. Histograms of ti•je intervad l define the most adequate frequency operating
conditios of the cell. Autocorrelation and cross-correlation functions demonstrate
bye degree of relationship of frequencies in different tine intervals for one and two
neurons. As the analog of the cell's "internal memory", the autocorrelation function
makes it possible to find certain transmitting characteristics including the
transmission band. A proposed method for the processing impulse activity finds,
according to the iLnitial system, the conditional probabilities of the system- of
standardized evaluationr in the forrm of a set of functions. Coefficients were
obtained as a result of Bayes' trans formations. The completeness of the obtained
system of evaluations was proven. An algor Athm was developed for finding histogramns
of time intervals and of analogs of autcor!*relation and cross-correlation functions
in a discrete form.
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301.

AU•iC•.: Pushkina, A. G.

OqG : none

TITL: Information mechanisms of reactions to a relationship and the problem of
simulating sensory systems in cybernetics

SCU3C&: Vsesoyigznaya konforentsiya zo neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Fostov-on-Don, Izd-vo Robtovskogo univ., 1967, 126

TOPIC TAGS: man, brain, information processing, biologic model, visual perception,
form recognition

A3SMhACT: Reaction to a relationship between objects (the transposition of
relationships) has been iLnvestigated from various viewpoints by psychologists and

physiologists and is a specific problem of information processing by the brain. in

spite of much experimental and theoretical research, transposition phenomena and their

information mechanism cannot be considered as definitively explained. Transposition

of size relationships was studied in 340 children aged 1-7 yrs. Two geometric figures

differing in size were presented simultaneously to a child, while the smaller of then

was reinforced. New pairs of geometric figureý were introduced in control experiments

and cases of correct and erroneous transposition were recorded. It was found that

the results of transposition depend not only on age but also on the special

organization or orientation activity with objects. 4est results were obtained with

complex visual and tactile orientation. tkotion picture filming of eye movements
during perception of size relationships established that a model of the relationship

between objects was formed in the child in previous presentations. This model was

actualized during presentation of the control exporirents. This allows the
supposition that the transposition mechanism is related to the recognition mechanism.

Results of the investigation make it possible to. plan simulation methods of object

perception systems as a kind of form recognition.

302.

AUTHOR: Rastrigin, L. A.; Iayerovich, I. N.; Gel'fanbeyn, Ya. A.

ORG: none

TITLE: The human information processing rate as an index of the functional state of
the cortical link of the auditory analyzer

SOU.RCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don. 1967.
Problemy neyrokibernetiki (.roblems of nourocyberne tics); referaty dokladov

konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 128

TOPIC TAGS: man, information processing, cerebral cortex, audition, neuropathology,

mathematic model

ABST?-ACT: The human auditory information processing rate essentially depends on the

functional state of the cortical link of the auditory analyzer. This condition is
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determined by many factors, of ,hich one of the most t•.or-tant is craniocorebral
trauma. It was demonstrated that chanre in the inferration processinC rate in
different stages of .posttraurnatic states ,akes it possible to evaluate objectively the
degree of injury and the dynamics of recovery of the disturbed analyzer function. The
information characteristics obtained in an experiment with special equipment made it
possible to construct a xuathematic model of a psychomotor reaction to a complex vocal
influence using the black box theory. The proposed method can also be used for
diagnostic determination of the functional state of different sections of the brain
under normal conditions and for determination of the extent of brain injury in
pathology.

303.

AUTHOR: Romanov, V. D.

aRG: none

TITLE: Calculation of nerve channel capacity

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 130-131

TOPIC TAGS: nerve fiber, neuron, visual physiology, neurophysiology

ABSTRACT: Information about external effects or internal changes is transmitted to
the central nervous system of a living organism by nervous excitation. Axons of
intermediate and intercalary neurons serve as the channel of this communication
system. Capacity of an axon of the intermediate neuron is obviously determined by the
capacity of the entire nerve channel. If nervous excitation signals are represented
iin the form of impulses with constant amplitude and duration and if change in the
intervals between nerve impulses is considered as discrete, then the capacity of the
"elementary nerve channel" through time parameters of the nerve impulse can be
expressed by using Shannon's basic definition. The effect of background impulsation
(noise in the channel) on speed of information transmission is taken into account by
calculating the entropy of Poisson distribution for one discrete interval of the
impulsation frequency. An expression for the information transmission speed along one
fiber of the optic nerve, which coincides with an empiric formula, was obtained by
the method described.
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AUfH.(: Semonova, 3. V.; ibraginbekova, Sh. •.

O.,G: none

%I'i2: Analysis of the action of pharmacological agents from the viewpoint of

information process theory

SOUR.CE: Vsesoyuznaya konfercntsiya po neyrokibernetiki 3d, Rostov-on-Don, 1967.

Froblemy noyrokibernotiki (F1robleos of ne'urocybernetics); referaty dokladov

konferentsii. Rostov-on-Don, hzd-vo Rostovskogo univ., 1967, 135-136

TOPIC TAGS: dog, information theory, brain, blood pressure, nervous system drug,

drug effect, neuropathology, reflex activity

"ABSIRACT: A hypertensive state was induced in dogs based on neurotic processes

connected with formation of inadequate programs for work by the brain in `;e control

of blood pressure, in vhich programs of the highest level played the decisive role.

Administration of reserpine alone did not lead to disappearance of the pathological

work programu or to any change in the work of programs of the highest levels.

Extinction of the work of programs of the highest levels did not lead to a positive

effect 4n the absence of reserpine. Extinction proved possible after administration

of reserpine. Zie experimental data domonstrate the complexity of the information,

processes on which the pharmacological agents act. Reserpine does not act on the

part of the programs which directly provides pathological systems of reflexes, but

does act bn a higher level program iwich corrects and changes the development of
programs of the highest level.

305.

AUTHOR: Semenova, T. F.

OtIG; none

TITLE: The hippocampus and information processing in complex forms of behavior

SOULRCE: Vsesoyuznaya konfcrentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.

Problemy neyrokibernetiki (?roblems of neurocybernetics); referaty dokladov
konferentsii. Rostoe-on-Don, Izd-vo Rostovskogo univ., 1967, 135

TOPIC TAGS: rat, conditioned reflex, learning process, information processing,

probability, brain, injury, behavior pattern

ASSIRACT: Chain conditioned reflexes wore developed in rats and individual sections

of the hippocampus were subjected to electrolytic destruction before and after

learning. Injury to the hipeocampus deprives the animals of the capacity to optimize
the learning process. The probability of the developed conditioned reflex remained

low during the entire learning period and fluctuated from 0.3-0.3?, while in the

control groun it rose to 0.6. injury to the hippocampus also leads to sharp change

in rat behavior tactics under a complex multidimensional environment, in particular

to an increase in specific orientation activity in v-rious stages of learning.
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MHATHEMflAL MODEL O ZNFORMtIATIO FCZSSING IN TH HUIMAN VLSUAL ORGAN

O10: none

Shabanov-Kushnaranko, Yu. P. AN IkrSSR. Modelirovaiye v biololiJ I
meditsina (Modeling in biology and indicine), no. 2, Kiev. Naukova
dutka, 1966, 100-106. AT7009690

The present study considext only the informstion-procassing aspect of
vision, mainly, the problem of hoy visual Lnformstlon is onverted into
visual perception. Ligbt rays emtted from the surface of visible objects
represent the visual information input and visual preception represents
the output. Any visual picture in a given visuml field can be described sea

3- a* (x. yo t)

where 1 is the input signal, x and y are field cofrdinate% and t is time.
Visual perception can be described by:

where B. represents the output signal, x aid y are field coordinates, and
t is t•me. The proble* of modeling visual processes consists of finding
ad describing mathematically the law by which I is converted into B. On
- bthhs of psychophysical data, a sabmtloa model of the visual organ
Is preemted (se PIS. 1). x (Cx y, t) represents the input Signa ad
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B (x, y, t) represents the output signal whose components are brightness
B (x, y. t), saturation value B2 Cx, y, t), and color shade B3 (z, Y, 0
Týe nodei. consists of different units, each of which is described by an
equation connecting input with output signals. Using the proposed
mathematical model, various visual functions caa be described, including
visual accomodation. UDC: none 1061
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AU'hC.¾.: Shabonov, A. i.

Ci.G: none

TII'S: Chaneo in infoeration connections in the huzan spinal cord under prolonged
*efect of uniform signals

SO[VC2: Vscsoyuznaya konforentstya po nayreokibcrnetikc, 3d, .tostov-on-zon, 1967.
Probleoity noyrokibernetiki (.?roblens of nou-ocoybernetics); rofcraty dokladov
konforentsii. Mosta'-on-Zon, lzd-vo Lostovskogo univ., 1967, 165-166

TOPIC TAGS: spinal cord, muscle stimulation, spinal nerve, nerve, bioelectric
phenomenon, man

ABSTRACT: Signals entering conrmunication channels fron cxternal stimnulation were
cowoared vita Aj.ýanLs &'ahLnz the destinations to studye•he caracity of the channels,
using the ulnar nerve, whose stimulation induces a synchronous volley of iipulses, a-d
a flexor muscle of tho wrist. The electroryographic responso of this muscle gives
some indication of the quantity of signals sent and the quantity of signals passing
through the spinal cord. Calculation of the probability of signal transmission in
six subjects under conditions of strict uniformity of move.ents porformrd by the
flexor muscle of the wrist indicated that the prolonged effect of a flow of sensory
and effector signals converging on the motor neurons blocks their capacity. it was
concluded that the effect of signals carrying a relatively small quantity of
information rapidly leads to blocking of the effector mechanisms of the segmental
apparatus of the spinal cord.

308.

AU•IQ: Shminke, G. A.; Lebedeva, L. I.

QG: none

TITLE: Applica:tion of the feedback principle to self stimulation of uterine
Contracting aetivity during human chilibirth

BOt*.-C: Vsesoyuznaya konferentslya pe neyrokibernetike, 3d, Rostove-on-ZDon, 1967.
Problemy neyrokibernetiki (Problems of neurocyberneties); referaty dokladov
konferentsii. Rostov-on-Don, lzd-vo 2ýostovskogo univ., 1967, 166-167

TOPIC TAGS: feedback, muscle stimulation, gynecology

ABSSMACTZ Information about uterine contracting activity was read with a tensometor
from the area of the fundus uteri and was transmitted to an automatic electronic
potentiometer. Wit!h the appearance of uterine tonic tension a regulating system was
automatically switched on, feeding a galvanic current to the spinal cord. "ITo system
acted as an electric bridge. In this case feedback is positive, the size of the
stimulus growing in proportion to increase in uterine tonus. ;can-ination of 42
parturients demonstrated that the feedback leads to significant intensification of
uterine activity.
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"E-LE-CTRICAL LANGUAGE" OF THE NERVOUS SYSTEM

ORO: none

Sowjerunicn heucte, no. 8, 1967, 15. AP7l41855

u.tningr",. researchers nave discovered that the human heart, muscles,
and nerves em~it an electrical field. The first "electroaurograms, i

records of the electrical field of nerves, were recently shown at 'a
=..tring of the Natural Science Society. The recording process was

~nvlopŽdin the Laboratory for Physiological Cybernetics of Leningrad
ý:hversiry. The electreaurogram of a human heart was successfully
.t!cordcdI at a distance of 10 cm. These experiments have demonstrated
tnaut the human body is surrounded by an electrical field that can be

.nstrum~~alL~ ,recorded, and measured. ~X

AUTHlI: Val'tsev, V. B.

TPiSr:: A mechanism for coding prolonged intervals of tine in a peripheral. #ection of
the visual analyzer

SCL'3CE: Vseseyuznaya konferentsiya pa neyrokibornotike, 3d, Rostov-on-Don, 1967.
Problemy noyrokibernetiki (Problems of neurocybernetics); reforaty dokladov
konferentsi~l. ?-ostov-on-Don, ltd-ye Rostovskogo univ., 196?, 18-19

TOPIC TAGS; visual activity, time, visual simulation, nervous system, data
correlation

A53SýhAWi; The capacity of peripheral sections of the visual analyzer to reflect
adequately the tine characteris tics of stirmuli presented for a prolonged time was
investigated. The dependence of separate processcs in 'Lie rctina of the frog onl the
tine character istics of sin-lie and rhythmic stimruli with different ccr.binations
av~olied jointly and separately was analyzed and compared. it was established that
with a stable intensity of stim-uli their tine param~eters are most adequately reflected
in responses to switchinig off a light stimulus. T1he conclusion was drawn that this
reaction provides sufficiently exact information about relatively simple tine
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indicators. It reflects the time from start to end of a stimulus, the tine soquen'ce
of stimuli presented in darkness and on a background nf constant light, and the action
time of a stimulus precedtin the test stinulus. Correlations of switching-off
responses and of time parameters for sti:uli prolonged in tire were traccd, and their
quantitative characteristics are presented. -These correlations are based on a clearly
expressed capacity for sumtion, that is, accumulation of neural processes during the
period of light action. This capacity appears with the gradual growth of the
aftereffect reaction as the time of any stimuli combination is increased. information
is given about certain mcchanisms for generation of switching-off responses, These
mechanisms characterize this process. The aftereffect reaction of a light stimulus
may appear to be an unusual way of marking the time of presentation and duration of
"stimulus action. iowever. this reation is one of the macNhasrt forming and
sustaining the capacity oZ the nervous system to evaluate time cbaracteristics of
stimuli presented for a prologed time.

311.

* AUDIW.: Vaslevstriy, N. N.

USO: none

TITLS: Statistical charaoteristics of the transmitting functions of neurons

• Sa, CZ: Vssoyumnaya konferentsiya po noyrokibeinetike 3d, 'Postov-on-Don, 1967.
V. Probleny noyrokibernetiki (Problems of neurocybernetics5; referaty dokladov

konferent•ii. Rostov-on-DIn, ad-vo Rostovskogo univ., 1967, 19-20

4ý...TOIPIC TAGS: neuron. cerebral cortex, biologic model, statistic analysis, data
.aJ' transmission

The permeability characteristic of individual neurons is the nost
.lm Important pert of the brobNe of studying mechanisms for processing and transmitting
•,•* information in neural structures. Determination of this characteristic must be based

on procise knowledge of the modality of sensory influences and of the organization of
the receptor area of the cell. The permeability of projective neurons of the

14•satosensory region of the cortex of the large hemispheres, with local receptive
* Afields eacting to rhythmic tactile stirulation of cutaneous receptors, was studied

;-7'in detail. The "xpented frequency' function was chosen for statistical analysis of
permbilt• (Pashic eA Virnahteyn. i964). This statistical method determines

i%'peisely tich frequencies of tactile stimulations are reproduced by the cells and
,"," *at average l•evl of impulse activity corresponds to the reproduced rhythm of
i4rA.0timulation. Furthermo*re, this method allows characterizing in detail the

intermediate activity and growth rate of adaptive phjenomena. It was discovered that
vapidly adapting neurons (type I) of the cortical projective vone of the cutaneous

4'4 analyser have different spectral characteristics of permissibly reproduced stimulation
'Y rhyt from 10-100 cpu. A neural model of differential sensitivity to different
'V,,frequencies of a specifio stimulus is examined. It is assumed that the entire network

,','-of ar lra t. at low frequencies of stimulation. Individual -neuron grou.s are
selectively sdtohed off according to the special features of their frequency

s1ehsr•aocterig.to as the f"rqueny of stimulation increases. The quostion of the
.ftwetital struoture of the neural met•orks of -the aensory systems Is considered..
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AUTdOz.* Yasinovskaya. F. P.

C?.G: none

TITLS: Information principles from the heart mechanoreceptor system

SOt.tCS: Vsesoyuznaya konferentsiya po nCyrokiberncaOLke, 3d, Rostov-on-Don, 1967.
Proble.my neyrokibernetiki (Problems of nourocybernetics); referaty doklador
konferentsji. h'ostov-on-Don, Izd-vo Rostovskogo univ., 1967. 169

TOPIC TAGS: heart, nerve, biopotential

ABSI?.ACT: Auricular mochanoreceptors react to all kinds of mechanical deformation
accompanying the cardiac cycle, such as auricular strain in the systole, tension of
the auricular wall in the initial stage of ventricular systole, and diastolic filling
of the auricles. The quantitative characteristics of volleys (appearance tine,
nunber and frequency of impulses in the volley, and duration) reflect the strength@
rate, and duration of the auricular systole and diastole and of the ventricular
systole. Data confirm that all typos of volleys of the auricular mechanoreceptors
occur from the effect oi a single adequate stimulus--stretching on the receptor
endings. The generality of the stimulus determines that the volley is not highly
reinforced for a given receptor. The feasibility of using a single receptor apparatus

for information about different mechanisms in a myocardial microsection was
demonstrated. Information about the heart mechaniap as a whole is produced by the
entire 'system of mechanoreceptors of the heart and adjacent vessels. This system is
formed from the mechanoreceptor concentration zones. The arrangoment of receptor
zones into an input and output with distinctive characteristies of volley activity
suggests thatinUgral evaluation of the heart's work is possible . -
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AUTdli:, Yemelyanov, I. P.

SCRG none

TITLE: Some parameoters of brain electric activity connected with information
processing in the visual analyzer

SOIRCS: Vsesoyaznaya konferentsiya po neyrokiborretike, 3d, Rostov-on-Don, 1967.
11roblemy noyrokibernetiki (Problems of neurocybernetios); referaty dokladov
konferentaii. Rostov-on-Don, Izd-vo Rostovs)cogo univ., 1967, 41

TOPIC TAGS: informition processing, visual perception, EEG, brain, noilron, parameter#
bioeleotric phenomenon

ABSTRACTs Certain authors (Peymer, Genkin, Yonel'yanov) have hypothosizod that change
in the diWforenoe of durations of fronts (CDIF). of an EEG can reflect the dynamics of
integral oxcitibility of the cortical neurons. To clarify the role of CDL? in
processing sensory information in the brain, the reaction of the CDD? of a hkiln EMG
to a light stimulus (prolonged rhythmic photostimulation) was studied. TyPO I and 11
waves were previously discovered to exist in the period of stimulation action on the
CDD? curves (Yenol'yanav). It is assumed that type I and II waves havo different
ftuntianal origins and diiCerent nochanisms, Those mechanisms play an active part in
prooessin sensory information and their activity is characterized by individual
.featnis in respect to each stimulus presented and depends on the initial functional
state of the oentral nervous system. The problem of CDW processes par~tcipatimn In
thee michanisms, of short tein'm aw • is considered.

_.....



SECTION E. STUDIES IN ANIMAL ORIENTATION, NAVIGATION, LOCATION,
AND COMMUNICATION

31--

AUTHCR: Ay-rapet'yants, E. Sh.; Konstantinov, A. L

CG: none

TITLE: Investigation of the echolocation nervous mechanisms of bats

SOURCE: AN SSS. Nauchnyy sovet po kompleksnoy problems "'ibernetika". Voprosy
bioniki (Problems of bionics) Moscow, ltd-va "Nauka", 1967, 44-5453

TOPIC TAGS: bat, neurophysiology, echolocation, cerebral cortex, audition,
ultrasonic wave

ABSTRACT: The study presents a literature survey of the newest echolocation data on
bats including ultrasonic signal parameters, characterist 4 er of the emitting system,
characteristics of the receptor system, and the central ajparatus of echolocation.
The work of the nervous mechanisms and structures regulating the activity of the
echolocation system is described (see Fig. 4). The role of cortex apparatuses in
higher integration of echolocation system spatial analysis is not clear at this time.
The participation of the cortex apparatuses is certain, but the exact nature of their
role requires further investigation. The subcortex apparatus of the echolocation
system is located in the posterior clivi where the visceral signals (hunger) are first
to arrive. These signals evoke the synchronous readiness of the motor hearing and

larynx apparatuses. The search for food starts with flight and the omission and
perception of ultrasonic impulses. Simultaneously with the ultrasonic probing the
receptor system becomes ready to protect the cochlea from excessively high stimuli
and becomes tuned to specific frequencies. The reflected information is first
processed in the receptor system and then passes through the medulla oblongata nuclei
into the posterior olivi. Analysis takes place at this level and further discrete
regulation of the elenents of the complex spatial orientation apparatus, and also
formation of behavior acts. Orig. art. has: 4 figures.
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* AUTHOR: Blagosklonoy, K. N.; Rodinov, V. A.

" ORG: none

TITLE: Individual orientation capability of Muscicapa hypoleuca during
nesting time

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy problems "Kibernetika".
- Voprosy bioniki (Problems of bionics) Moscow, lzd-vo "Nauka", 1967,

- 514-518"

TOPIC TAGS: bird, behavior pattern, reflex activity

ABSTRACT: Homing time was studied in groups of up to 178 birds of the
- Muscicapa hypoleura genus brought in boxes swiftly rotated in

alternately opposite directions to points of release at 500 m SE from
the nest during the nesting period and then repeatedly released from
other points in other directions but at the same distance from the nest.
The highly diverse behavioral patterns-of experimental birds are
summarized as (1) the prevailing tendency to fly directly toward the
nest or first in a ME direction (up to 401 of birds), and (2) the
average arrival time of 55 min, with a minimum time of 24 min, a maximum
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time of more than 2 hrs, and a mean speed of 0.3 knt/=r. The homing time
of the repcatedly released individual birds increased, however, as a
result of training, re-ardless of the direction of the point of release.
It is believed that these observations indicate a reduction in the
navigation capability of nesting birds and al&'o suggest that this
propert:- is essentially not different from other complex chain :eflexes,
in being cyclic and having strongly pronounced maxima during migration4
twice in the year. Orig. art. has: 2 tables.

316.

AlHR''z Bodryagin, V. I.t Lwvhenko, I. 1.j Frantsevioh, L. I.g Shalsmv, I. I.

GRGs none

TITIIE Means of transmitting information by the honeybee an the spatial position of
a food souuce

SOU1RCES AN SSSR. Nauchnyy sovet po kompleksnoy problems "jbarnetikaw. Voprosy-
bionlkd (Problema of bionics) Moscow, Id-vo MUauk&", 1967, 497-500

TOPIC TAGS: bee, commumication signal, bionics

ABSTRACT: Signal dances of gray Ukrainian bees returning from feeders filled with
sugar syrup at distances up to 3 km from the hive wsre studied. Movexents of the bee
were recorded with an accelerated movie camera, and sounds produced by the bee were
recorded with a magnetic recorder supplied with a Licro[phone and presuiplifis-. The
phonograms were interpreted with the help of a cathode oaci3.ograph and a loop
osoillograph. Frequency characteristics,of the sounds were s'udioed oan soawd
frequency spectograph. The bee performs a dance on the hone€oomb in the form of a
circle alternating between clockwise and counter clockwise directionr. At a certain
segment of the circle the bee rapidly rways from side to side with a frequenoy of
12-14 cps (see Fig. I). 7he dance cycles repeat dozens of times with the number of
swayings directly proportional to the flight distance to the food cource. The
direction of the dance in relation to the vertical axis (on vertical honeycombs) or
external light source (on horizontal honeycombs) is equal to the angle between the
flight route and direction of th, sun; and, with movement of the amt. the direction
of the dance changes. At the beginning of each half oyle of the swaying*, the bee
makes 3- flaps with its wimn dhich are folded on its back. As a result, short
sound messages appear with a mean succession rate of 27.6 epe, a carrier frequency of
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284 cps coinciding with the frequency of wing flaps and duration of message 16-4
msec. The number of sound messages and the duration of sound during the swaying is
directly proportional to the distance of the food source. Since both processes,
swaying and wing flapping, take place at rates which are almost maximal for the
eorresponding muscle groups, there is no precise synchronization between the swayings
and sound messages and they are combined at random. Thus, it is inadvisable to
evaluate the volume of information transmitted in the dance by the different
characteristics of the sound accompanying the dance. Generation of sound
accompanying the dance probably allows the bees to keep track of the dancing bee even
with lose of direct contact. The dance of the bee as a means of transmitting
information represents a unique phenomenon in the animal world, and possibly is the
result of evolution over a long period of time. Actually, separate elements of the
dance can be found in lower forms of bees and insects. The movements of the honeybew
could be simply the result of an excited state and do not necessarily represent useful
signals for other bees. Thus, it is of utmost importance to study the behavior of the
bees p-esent at the tine of a dance and to determine to what extent the bees perceive
and utilise the information contained in the dance. Orig. art, has: 4 figures.

P

S A Fig. I* Diagram of bee movements during two cycles of
the dance.

A - direction of food source;
0 - direction of sun.

- 290-



317.

ALLHUR- Dol'nik, V. R.; Shumakov, H. Ye.

GRG: none

TITLE: Navigation capability testing of birds

SOURCE: AN SSSR. Nauchnyy sovet pa komplekanoy problem. "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 500-507

TOPIC TAGS: bird, animal experiment, navigation, bionics

ABSTRACT: In studying the navigation capabilities of birds, the authors combined two
common investigating methods of releasing birds at a distant unfamiliar location and
studying birds in a planetarium. Four species of birds were investigated: Carpodacus
erythrina, Sylvia nisoris, Fringilla coelebs and Sturnus vuJgaris. The first two
species are distant migrants flying in the fall to southest Asia and eastern
equatorial Africa respectively. The other two species migrate to hngland and
southwestern Europe respectively. All four species belong to the bird population of
the Kursk sandbar on the Baltic Sea. After the birds were caught, they were placed
into circular cageý under an open sky. The cages are a modification of the Cramer
cage; the diameter is 85 cm and the sides are 25 cm high made of a nontransparent
plastic which serves as a screen. In the center of the cage is a round ring, the
the starting point, and it is surrounded by eight perches placed to correspond to the
countries of the world. The perches are connected to an electric circuit so that each
time a bird alights on a perch, contact is made and a counter away from the cage
records the number of times a bird alights on each of the perches. When the birds
displayed signs of readiness for migration (fatty deposits and migratory agitation),
the direction of migratory agitation was recorded for each bird. Then the birds were
flown by plane from the Kursk sandbar to the following points: Carpedacus erythrina
and Sylvia nisoria to Dushanbe (7-13 September) and Khabarovsk (15-22 September);
Fringilla coelebs and Sturnus vulgaris to Murmansk (29 September-? October) and
Sevastopol (10-17 October) and Fringilla coelebs also to Dushanbe (8-13 November).
Upon arrival the birds again were put into circular cages which were placed on
elevated sites so that they could only see the sky. Conditions were favorable for
these experiments during the fall of 1964 since at all points the weather was clear
and the birds could see the sun and the stars. Activity of birds in the cage was
recorded round the clock and readings of counters were taken every 3-4 hours. The
degree to which the basic direction (k) is expressed is described as the ratio
between the sum of activity of all directions and the most expressed direction: k
changes from 1 (abolutely correct direction) to 8 (complete absence of direction).
Findings show that for Carpodacus erythrina k was 1.74 at the Kursk sandbar, 2.85 at
Dushanbe and 3.4 at Xhabarovsk. For Sylvia nisoria k was 1.89 at the Kursk sandbar,
3.79 at Dushanbe and 3.12 at Khabarovsk. For Fringilla coelebs k was 1.05 at the
Kursk sandbar, 1.17 at Murmansk and at Sevastopol the migration direction of k
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changed from southwest to sout!,"ast. Dhe Sturnus vulgaris did not disrlay any clear
orientation capability at any of the points. The distinct navigation cipabilities of
the Carpodacus erythrinm and Sylvia nisoria show they are able of detecting
eensiderable shifts in longitude and possibly in latitude and to make the necessary
adjustments in their migration routes. But, the Fringilla coelegs and Sturnus
vulgarls, either the young or the old birds, are not capjble of making adjustments
In relation to longitude or latitude shifts. In the interest of bionics, experiments
should be carried out to determine the miniMal shifts that Carpodacus erythrina and
Sylvia nisorla are capable of detecting. Orig. art. hass 5 figures.

318.

AUTHOR: Dyborskiy, V. V. (Engineer)

ORG: none

TITLE: Automatic acoustic apparatus of Musca vomitoria for preserving
equilibrium in flight

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
566-570

TOPIC TAGS: insect, flight physiology, orientation, acoustic tracking,
central nervous system, automatic flight control

ABSTRACT: It is.suggested that the second pair of the modified rigid
wings of the Musca vomitoria, having the form of rod-sDaped projections
ositioned laterally on the back of the thorax at a 60. angle to the
ongitudinal axis of the fly, acts as a flight-stabilizing gyro system.

These buzzing projections send to maintain their orientation in flight
by oscillating within a 60 angle to their plane of rest, and have
sensors in their base which send signals to the central nervous system
when a deviation from the direction of flight occurs. The tips of these
4projections contain a second group of sensors positioned in the acoustic
focus of fixed concave squamae bulging on the thorax next to the
projections. It is believed that these squamae function as receptors,
resonators and transmitters of the composite noise produced by these
flies in an incident air flow during flight. This noise has a spectrum
dependent on the performance of the wings and the aerodynamic conditions
of flight. Noise received by these acoustic sensors is transmitted into
the central nervous system for flight control. An editor's footnote
indicates the tentative nature of the author's conclusions. Orig. art.
has:, 9 figures.
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AUTHOR: E1'darov, A. L.

ORG: none

TITLE: Ex:erimontal study of ti L o-haracteristic featu7cs o:r behavior
in birds during shiort distance orientation

SOURCE: AN SSSR. Nauchnyy sovet po komplcksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Mchcow, Izd-vo "Nauka", 1967,
524-52S

TOPIC TAGS: bird, behavior pattern, conditioned reflex

ABSTRACT: A total of 12 identical' slide-cover food boxes, only one of
which contained food, were positioned equidistantly at the walls of
circular ca.ges, 50 cm high and 70 cm in diameter, in a study of the role
of conditioned reflexes in close range orientation of Sturnus vulgaris
birds, conducted in August-November 1965. An electromagnetic system
recorded on tape the order and duration of birds' stay on food box
perches while opening the box in search for food. Black square marks
(1), mirror square marks (2), and luminous square marks (3) positioned
right above the boxes, or light beams directed at the adjacent box (4)
or at a box at a 450 angular distance from the food-containing box (S)
were used as stimulants in five series of orientation-guidance
experiments with a total of 549 tests. In all initial tests, the birds
set out with a box-by-box circular or segmentary search but in the
subsequent sessions, with the position of the right box changed, they

.gradually developed a response to a stimulant, so that after 2 (mark 3)
to 42 tests (mark 5) they could chose the correct box right away. Orig.
art. has: 3 figures and 1 table.
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A•THKR: I'i chev, V. D.

UlGZ none

TITLe: Acoustic location capability of birds

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (PrOblems of bionics) Moscow, Izd-vo "'Nauka", 1967, 4Y54-J65

TOPIC TAGS: bird, audition, acoustic signal, cerebrum, signal processing

ABSTRACT: The article presents an extensive literature survey on the spatial analysis
mechanisms of sound in birds. A structural dialram of the different links of the
auditory analyser of birds is ziven (see Fig. 7) based on literature data. The
central link is the comparator (2) located in the medulla oblangata and connected
mostly with the laminary and olivary nuclei. This arrangement ensures the comparison
of incoming binaural information and its processing; and, it also actuates the
mechanism of direction movements of the head and the parotid sound organizing
structures (3, 4) further optimizing the spatial analysis of sound. At the same time
the medullar links of the analyzer send information into the higher sections,
particularly into the hemispheres(1) for evaluating the biological significance of the
sound. The hemispheres throuch efferent pathways make additional adjustments of the
peripheral sections of the analyzer in cases when the sound proves to be biologically
significant and the animal needs to find the location of the source. A complex
system of processing the signal, transforming it through sound organizing and sound
transmitting signals (5, 6, 7), ensures the necessary degree of binaural
discrimination and optimizes spatial analysis. Bioacoustic and electrophysiological
data show that the role of the peripheral sections of the analyzer is not limited
only to passive formation of a certain directivity of the spatial curves thereby
forming fields of hearing, but includes active optimization of binaural discrimination.
The pterylosis, parotid ski' folds and meatus also play an important part in these
processes. Of special interest is the asymmetrical development of sound organizing
systems of the external ear as observed in owvs. The degree of asymmetry in the
structure of the right and left ears sharply increases in groups with well developed
capability for locating sound. Asymmetry is best expressed in the night owls, Tyto,
St'ix and Asio in which the size ratio between the right and left external concha is
1:Ae, or more;, but, in daytime species of owls asymmetry of the external ears is
absent. Asymsetry in owls can be considered a form of adaptation related to improving
spatial hearing; however, its exact role is not clear at this time. Orig. art. has:
7 figures.
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AUTHOR. Kistyakovsldy, A. B.; Smogorzhevskiy, L. A.

ORO: none

TITLE; Initial distant orientation of some birds of the Passoriformes order

SOURCE; AN SSSR. Nauchnyy sovet po kompleksnoy problerne "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, lad-vo "igauka", 1967, 507?-510

TOPIC TAGS: bird, information processing, orientation, bionics

AS-IRACT: In 1963-65 the authors investigated the horing orientation of birds
fellowing their release In an unfamiliar location. Exp6r"ents weore staged on rustic
swallows (312). sand martins (14i), hours martins (99), great tits (406), starlings
(66), house sparrows (171) and other birds. In the experiments 1242 birds partieipatcd
in 1700 releases at distances of 2-100 km from borne, After a grouip of birls was
released, they wero closely observed to deterntine the di~r.ctinn of initial orientation
searches and speeds of fly~ing. Study data sho~w thEat I"hv investl~gated birds ver:!'
rarely determine the correct honsung direction cirzedinly aft'r releaso. In most
eases the birds solect a direction close to tho spring or fall migration. route of the
local populations, and only latc'r correct their error. Initial orjentation of birds
is based on the position of the sun conbined with the bird'sR biological clocý, and
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takes only a minute Lo deciden. An incorrect orientation at the star', does not
interfere with finding the correct direction later in relation to "home." In the
process of solving the problem some birds return to the site of release 10-15 min
later and then take off in the correct direction. In the second orientation process
some birds use reference points of tLe postnestin, flights of the previous year or of
the prenesting search flights of spring. However, the findings indicate that
previous contact with a given location does not reduce the time of a return flight.
The flight t-Ini also is net reduced in casos when birds are released at nearby
locations. Thus. study and literature data concur that correct determination of an
azimuth in relation to "home" is accomplished without orientation based on reference
points stored in tho remory. A very close interdependence is found between distant
orientation during migration and initial distant orientation during homing. External
environment factors perceived by birds and the information processing mechanisn
involved in determining a specific location represent one of the most difficult
roblom in the study of bird orientation, Orig. art. hass 2 fltowe*.

322.

AUTHOR: Kleynenberg, S. Ye.; Kokshayskiy, N. V.

ORG: none

TITLE: Current problems of biological aero- and hydrodynamics

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
531-539

TOPIC TAGS: bionics, aerodynamic force, hydrodynamics

ABSTRACT: The current state of bionics is reviewed and future trends
are outlined, noting that even thouigh effective economic engineering
solutions abound in nature, it would be erroneous to copy nature

* indiscriminantly, since, due to the strong temperature limitations of a

living organism, man made plants are largely superior in terms of power
output. It is indicated, on the other hand, that in striving to

overcome these limitations by reducing aerodynamic and hydrodynamic
" drag, nature has developed highly effective low-drag dynamic systems,

-such as birds, flying insects, fish, and aquatic mammals, which have not

yet been undersood and f~lly explained. It is pointed out further that
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conventional aerudyi,anics is not arppiicable 'o tU: low Reynolds number
flapping flight of animals (hIutles) and that the uoiknown direction ofthe aerodynamic force is a specific difficulty encountered in the study
of flapping wing lifting bodies propelled by the finite amplitude
oscillations of their carrying surfaces. Also discussed is the motion
of the porpoisei as a unique example of absolute economic superiority
over all man-produced ukotions, known as the Gray paradox. The purpose
of bionics is seen in uncoverin-y the physical nature of devices used
by nature to achieve high but least power-consuming locomotive effects,
and in expressing the results in a precise mathematical and physical
language. Orig. art. has: 1 table..

323.

AUTHOR: Kokshayskiy, N. V.

ORG: none

TITLE: Reynolds number range of biological objects

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy'bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
543-549

TOPIC TAGS: Reynolds number, biology, aerodynamic force, hydrodynamics,
laminar boundary layer, bionics

ABSTRACT: The Reynolds number is,.discussed as a similarity criterion
more suitable for studying the locomotion of swimming and flying
animals than the Strouhal number generally used as a similarity
criterion for unsteady periodic motions. Noted in support of the use
of R numbers on biological objects is a theory that aquatic animals
modify their propulsion pattern' with varying R numbers. Reynolds 1
numbers, ranging f4om 1.7 x 10' for a protozoa species to 2.6 x 10 for
Balaenoptera musculus, are listed for a group of protozoa, insects,
birds, fish and aquatic mammals, including Stylonichia, Paramaecium
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Sc:ai•tun, •urzaria truncatella, a Coratopogonidae species, the desert
locust, T; oglodytes troglodytes, Fringilla coelebs, Sturnus vulgaris,
Colocus oonc.ula, -ho gray heiron, 6hc glray crane, Spinachia spinachia,
Ncogobius mclonostromus, Lucioncrca lucioperca, the shark, Sphiraena
barracuda, the porpoise, Globicephala melana, Orcinus orca, Physeter
catadon, and' Mogaptera nodosa. The widely practiced extehsion of the
boundary value problem of a thin plane plate to three-dimensional
1iviag bodies is dismissed as basically incorrect. Also disputed is a
recent thcory of Purves according to which dermal fins of a porpoise
produce an acute flow incidence angle almost over the entire animal's
body and thus account for the formation of a laminar boundary layer
in the incident flow. It is contended, however, that various complex
and still undetermined devices must be active in biological objects to
adjust their motion to aero- and hydrodynamic conditions at different
R numbers. Orig. art. has: 1 table and 3 figures.

324.

AUMTCR s Malyuk••a, G. A.

CIG i none

TITIEz Chemoreception and group behavior of fish

SO•RCE." AN SSSR. Nauohnyy sevet po kcmpleksnoy probleme "Xibernstika". Voprosy
bionidk (Problem of bionics) Moscow, Iad-vo "Nuka". 1967, 465-8

TOPIC TAGS: fish, neurophysiology, oxygen oonsumiption, olfaction. gustation, vision,
behavior pattern

ABSRACTRM Intensity of feeding, oxygen consumption, motor activity, -ate of growth
and sensitivity to toxic substances differ for fish in a group and isolated fish.
Reduction of both oxygen consumption intensity and motor activity is considered a
"group effect" and is one of the most objective expressions of group behavior. In
earlier experiments on minnows, crucian carp and carp it was found that all these
f Ish display the "group effect"; 48% in minnows, 36.03 in erucian carp, and 38.4% in
carp. hoe first problem was to determine whether a fish uses only ohemoreception to
detect a group of fish. Experiments were staged on single fish In a respirator
filled with water which had contained a group of fish for a period of time. Oxgen
eons=mption Intensity was measured to determine %bether tho fish cou2d perceive the
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"smell" of the group. All three species of fish clearly reacted to the "small" of its
own species group, but oxygen consumption intensity was not reduacd, as could be
expected, but was increasnd considerably. Motor activity also incroased. Thus, all
experimental fish perceived the "smell" by chemoreception, but group be.avior was not
i1nduced. In experiments with inactivation of vision, it was found that oxcyCgo
consumption intensity is reduced mere slowly in fish without sight than in intact
fish. Other e_. ýeriments showed that olfactory and gustatory reception play a role
in perceiving the chemical effect of a group of fish. It was also found that fish
react to the "1smell" of closely related species, but are indifferent to more distant
classification of fish. The protective effect of chemoreception was observed in
reactions of fish to the "1smell" of predator fish and to skin extracts of predator
fish, and ason to skin extracts of one's own species. Considerable differences of
reaction intensities in different species suggest different ecological and
physiological significance of chenoreception and chemitcal signalization in group
behavior of those fish,

325.

AUTIIý--: Matyushkin, D. P., Stosman, I. N

ORG: none

TITLE: Characteris tics of neuron networks of the audi;tory analyzer partic t Jg-1
determination of the direction of an arriving signal

SOURCE: Vsoa.:oyuzrnaya konferentsiya paDeo ibrtk, 1 otvo-e,19.
P~oblemy noyrok-,ýLernetiki (Problems 'of nercbreis;referaty d--okhadov
konferentali. Rcstov-on-Don, Izd-vo Rostovskogo univ., 1962. 92-93

TOPIC TAGS; bat, neuron, audition

ABSIACT: The prxo-aerties of the auditory system, of batsvc! Žv;wac to study
their echolocatin canabilities. This system hans exceptional1- : a,-vQonojd subcortical
centers and is a convenient object for analysis of certain, Cc. linaofte
activity of the a-uditory analyzer of ruammals. The mieronlectrode nethoed war, used Lo
analyze the excitability and the nature of the reactions of t'1 ort~o CIAval
neurons of the auditory system. of bats u:--om dclivery of t-ort sz traoi
signals at. different angles relative to the hfou- of- tc -ton" t u .cxr:
examinied, some are not very sensitive to channgcs 5z tha ngle 'st
sig&nal, while others are hig&b~l sensitive to th'ese Chan~t-l %Ld LrCs to igal
approaching at specific angles. A structure of neu-ýro nei-r s t-' auditory
centers is discussed in which certuain posterior cliv-al neurorn6 -,rL cstv to
signals from specific directions but are relatively insecnsit.1%ve t c -'n s om- o-,her
directions.
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AUJTHO: Naumov, N. P.; Simnkir., G. N.; Il'ichev, V. D.; Protasov, V. R.

aRG: none

TITLE: Moans of animal communication and their modelling

SOURCE: AN SSSR. Nauch.nyy sovet po kompleksnoy problems "Kibernetika". Yoprosy

bioniki (Problems oi bionics) Moscow, Izd-vo "Nauka", 1967, 419-445

TOPIC TAGS: animal, biologic model, communication signal, acoustic signal,

neurophys i ology

ABSTRACT: The study presents an extensive literature survey on animal chemical
communication and chemoreception, communication based on light sensitivity and
photorecoption, acoustic communication, tactile communication and thermoreception.
Any physical or chemical phenomenon produced by one organism and perceived by another
organism can serve as a means of communication. There Is also biological communication
which includes various forms of complex activity ensuring procurement of food,

reproduction, settling, care of young and intragroup and intergroup migration.
Communication action mechanisms are basically divided into two types. In the first
case, change of the physical or chemical properties of an environment directly affects
the metabolism of an organism, and its action depends on the quantitative expression

of the agent such as temperature, radiant energy or gravity. In the second case which

is more complex, the acting agent has a signal value whose action does not depend on
quantitative expression, but on the threshold state of the organism. In higher
animals communication becomes more complex with the appearance of signal receptors

and then of organs ensuring specific signalization. In addition to specialized and

nonspecialized receptor systems, organisms have specific and nonspecific signalization
systems. For purposes of modelling it is necessary to separate those signal elements

which serve as stimuli of unconditioned reflexes, and therefore are responsible for

determined forms of behavior. Actually, the part of a signal carrying the information

may represent only a small part of the signal. the test for determining the

elementary parts of a signal is that when these parts are isolated and reproduced,

they should elicit a fully adequate response reaction. Especially important is the

biological essence of a signal because this knowledge is needed for succussful
modelling and practical application.
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AUTHORS: Nedochetova, Yu. S.; Soloshchenko, N. P.; Frantsevich, L. I.; Shalimov, I. I.

0O1: none

TITLE: 0: the discrinination by insects of differentiation in the outlines of' figures

SOURCE: AN SSZ.. Nauchnyy sOvet pc kcmnleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Mo.;cow, Izc-vo "Nauka", 1967, 124-129

TOPIC TAGS: insect, pattern reivogniticn, conditioned reflex, probability, sta.tistics,
correlation statistics, vision, bivuie•,, cybernetics

AJ3OACT: The possibility of insect discrimination of aimplT geometric fi-ureb by
differentiation in their outlines is studied. Outline dirferentiation is defined in
terms of the probability that two randomly taken adjacent elements will have identical
brightness. Statistical formulas are given without p-rivation for one-dimensional
sequences and two-dimensional figures. The fifures were printed on 12 X 12-cm high-
contrast photographic paper. Individually marked bees were conditioned, with the aid
of sugar syrup, to land on a positive figure. One positive and four negative figures
were used in the tests. Syrup was provided only after landing on the positive figure.
Fresh figures were used after each landing,. It is found that honey bees distinguish
random figures of standard size of various statistical classes. The statistics of the
image, regardless of shape, is an objective criterion for recognition. The accuracy
of recognition is reduced by reducing the differences between classes. The authors
thank V. A. Kovalevskiy, M. I. Shlezinger, A. Zubatenko, and R. Bershadskaya. Orig.
art, hast 3 formulas, 1 table, and 2 figures.

328.

AUTHOR: Pershin, S. V.

ORG: none

TITLE: Biohydrodynamic laws oe swimnming of aquatic animals as a basis
for optimization of the motion of submersed bodies in nature

SOURCE: AN SSSR. Nauchnyy sove't po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Prob4ems of bionics) Moscow, Izd-vo "Nauka", 1967,
55S-560

TOPIC TAGS: hydrodynamics, Reynolds number, animal, bionics

ABSTRACT: The methods of the hydrodynamic similarity theory are applied
to a study of the high swimr-ing parameters of aquatic animals, which are
considered to be the results of a long and elaborate evolutionary
optimization proctss. A 4-parameter diagram is plotted on the basis of
available data, for L (animal length) vs Umax (speed) and Re number vs

S -U / N-rT of infusoria (spinning motion along a winding line),
pTiAkton mgganisms (forward rowing motion), fish (harmonic swimming
motion), whales and porpoises (harmonic swimming motion), and squids
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" (pulsed motion), covering the Re number range from 10"3 to 108. The
diagram shows that t"l. maximum speed of these animals increases with
their size and that ,.; Reynolds number is an important characteriitic
of their motion, according to which they form 5 groups with Re 10" -
i10, 10 10 1 10 - 108, and 10 107, respectively. The
principles of the evolutionary opztimization of motion of aquatic animals
are defineQ as the progressive increase of the swimming speed as an
inverse function of 1_t, a pe.riodic economic unsteady cyclic motion
hydrodynanically consistent with the structure of the boundary layer and
the trailing vortex, and the tendency to minimize the number of prime
movers. Orig. art. has: 1 figure and 1 table.

329.

AUTTHORs Perehi, S. V.

ORGt none

TITLEE The leaps of dolphins as a means of obtaining information on the pulse
bioonergetica of high-speed aquatic animals

SOURC~s AN SSSR. NauclMy covet p0 komplekanoy problems "Kibernetika". Voprosy
bioniki (Problems of bionics) LHosoow, Izd-vo "Nauka", 1967, 549-555

TOPIC TAGSs bionics, cybernetics, animal, bioenergetics, motion picture photography

ABSTRMCT, A simple and convenient method of determining the average maximum specific
pulse power of large, high-speed aquatic animals is described. Successive frames of-
full-scale motion pictures of the jumps of dolphins, fish, squid are processed and
studied asytematically. It is fo•md that an ordinary dolphin, with i length of 2 a
and a weigt of 80 kg, produces a tovl maximam pulse power of 4 hp in I sec, which
is twice the value usmally given in the literature. Orig. art. hams 2 forumlas,
.2 tables, and I graph.
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AUTH(R: Poddubnyy, A. G.; Spektor, Yu. I.

CRGI none

TITLE: Investigation of migration behavior of sturgeon in a dam zone using a
biotelemetric method

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Xibernetikat. Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 491-496

TOPIC rAGS. fish. biotelemetry, ultrasonic frequency, navigation, bionics, remote
biologic recording

ABSTRACT: Field observations of sturgeon were conducted in August and September 1965
in the Volgograd Rayon. Tagged and control fish were tracked ultrasonically in pools,
ponds and rivers; and, also after transfer to the upstream water of the Volga
Hydroelectric Station. Transmitters (see Fig. 1) were attached to the bodies of the
fish and signals were received by two antenna-converters of the same type (see Fig.
3). Following preamplification and filtration (2), the signals were heterodyned
(3, 4), amplified and filtered by intermediate frequency amplifiers (5). detected and
integrated (6) and fed to the comparator units (7, 8). Maximal distance of reliable
reception was 600-800 m. A 12 volt accumulator battery served as a power supply, and
general power consumption was 50 watts. Findings show that the motor activity of
sturgeon correlates with the time of day; two maximums are noted at 04 to 08 hrs and
22 to 24 hrs, and sharply reduced activity from 12 to 19-20 hrs. Sturgeon do not
move uniformly but in jerks combining fast movements with pauses. Maximum speed of
the sturgeon is 10 km/hr and the mean speed is 1.0-1.3 km/hr. The sturgeon jumped
out of the water at places where the characteristics of water mass and depth changed
sharply. The jump was preceded by a pause in movement and was followed by a leap
forward. Migrating sturgeon appear to use the same reference points for navigation.
The most basic of these reference points are direction and speed of current, depth
of water and water temperature. Possibly, the jumps out of the water are related to
orientation. The described experiments are very sililar to those staged by R. S.
Trefethen, J. W. Dudley and M. R. Smith (1957) and J. H. Johnscn (1960) with salmon
at the Bonneville Dam, but it is difficult to compare the results because biological
data are almost completely absent in the published works. Orig. art. has: 6 figures.
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AUTHOIRSt Protasov, V. R.; Podlipalin, Yu. D.; Krumin', V. I.

ORGt none

TITLE: The role of gravitatinn waves in the orientation of fish

SOUICE• Al SSSiI. Nauchnyy sovet po komplekaroy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Mosco., Tzd-vo "Nauka", 1967, 475-491

TOPIC TAGSt bionics, cybernetics, gravita, ion wave, water, naviiatioft system,
biopotential, electrophysiology, conditioned reflex

ABSTRACT: Data obtained in a study of the reception of gravity waves by fish in water
are discussed in connection with aspects of bionics "'d fish behavior. Various cases
of the mechanical interaction of a fish body with a medium perturbed by gravitation
waves are examined, and experiments with a number of fish in tanks and the apparatus
for creating ana recording gravitation waves are described. The biopotentials of the
fish were recorded in the tests where the sensitivities of the fish to gravitation
waves were determined with the aid of conditioned reflexes. It is foumd that gravita-
tion waves together with other factors are an orienting stimulus in the migrations of
aquatic animals. Apparatus based on this principle could be used to attract or
frighten fish and for short-range prediction of the distribution of oommerical fish.
Orig. art, hass 15 formulae, 10 figures, and 3 tables*

332.

AUTHOR: Sakayan, A. R.

ORG: none

TITLE: Study of carrier pigeon orientation

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionkics) Moscow, Izd-vo "Nauka", 1967,
510-514

TOPIC TAGS: bird, earth magnatic field, behavior pattern

ABSTRACT: Lack of objective criteria to complement the experience and
intuition of the pigeon breeder is indicated, on the basis of the state
of the art, in ass'essing the homing capability of carrier pigeons. It
is further indicated that the probability of positive results for the
orientation property of the hybrid offspring is generally much lower
than the probability of negative results whcn both parent species have
combinations of different high orientation characteristics, such as
(1) sharp high-resolution vision, strong memory for familiar local
orientation marks, and an inborn or training-developed terrain-guided
homing algorithm, and (2) a highly -developed sense of time, and a solar
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position orziented o..Ain-g alorith;:. It is pointed out, on the other
hand, that navigation propertics nre well inherited in old steady pigeon
brceas. 1.5 x S0 mnm cylindrical magnets, weighing 0.7 G and producing a
0.15-0.2 oc magnetic field, were attached longitudinally to the backs of
4 carrier pigeons with a good orientation heredity in a study of the
no-bible magnetic back:rouad of theýir orientation function, which was
conducted in sumner 1965 between Moscow and points 601 and 720 km SIV.
The ratio between the straight line distance and the actual flight
"distance was used as an orientation criterion in the evaluation of the
results, assuming an 80 km/hr flying speed. In 6 out of a total of 7
fliphts, the birds, released alone or accompanied by control birds,
reacied their Moscow destination point under these magnetic disorienta-
tion conditions. They showed a very good orientation criterion of less
'Aan 0.01, with the exception of one bird that lost his magnet and
s•howed a criterion of just 0.01. Conclusions of Riper and Kalmbach
(1952), who dismiss magnetic orientation in pigeons, and Talkington
(1964), Kupke (1965), and Yeagley (1947, 1951) who support it, are
disputed as insufficiently founded. Orig. art. has: 1 table.

333-

AUTHOR: Shumakov, M. Ye.

ORG: none

TITLE: Experiments in determining the possibility of magnetic
orientation in birds

oJURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,$i9- 523

TOPIC TAGS: bird, behavior pattern, earth magnetic field

gS1T'RACT: The possibility of magnetic orientation was studied in
October 1964 in birds of the Fringilla coelebs, Erythrina erythrina,
Emberiza hortulana, Sylvia atricapilla, and Erithacus rubecula genuses
on a theory that birds under conditions of oriented migration activity
nay change, in the positive case, their direction in the presence of a
strong maguetic field when the direction of the field is different from
that of the geomagnetic field. The directivity of migration activity of
,i group of 23 birds, captured on the Baltic sea shore during migration
and confined in circular cages free of intrinsic maginetic effects, was
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dctcrmined by the author's mecthod (Sbornik Bionika, Moscow, 1965) at the
-ite vf c-ture and on -ýhe following day, at the town of Gubkin in the
center of -he Kurik mugnntic anomaly, whcre the angle betwcen nagnetic
n~ •;cog a)JiC no-thcriy directions 6 60• At the site of capture, all
birds shoiowd a clcal.-y prionouncec migration anxiety, oriented 4- the
direction of migration in clear weather and showing no orientation
pattern in the presence of a solid cloud cover. In contrast, no
orien.ation pattern cculd be established in the magnetic anorialy region,
even though all birds showed an activity 2-3 times higher than on the
Baltic Sea shoro, as indicated by the author's migration activity
diagrams. Orig. art. has: 1 figure.

3314.

AUTHOR: Shtegman, B. K.

ORG: none

TITLE: Automation of the motions of the.bird wing

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika".
Voprosy bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967,
539-543

TOPIC TAGS: bird, muscle physiology, skeletal mechanics, aerodynamic
force

ABSTRACT: The mechanism of coordination and conjugation of the muscular
motion of wings of present birds is analyved. The functionally
conjugated wing muscles and bands participating in the automatic
coactivation of wing elements in flight are identified as extensor
metacarpi radialis (transferring the bending motion from the wrist
joint to the elbow joint and vice versa), flexor carpi ulnaris and
flexor metacarpi ulnar.i (transferring the bending motion of the elbow
to the wrist), and the humerocarpal band producing with another band
the involuntary bending and unbending of the wfist when the elbow is
bent or unbent, and vice versa. Also discussed are aerodynamic
conditions producing wing torsion, a condition under which the wing root
preserves a positive angle of attack while the wing tip constitutes a
propelling surface producing thrust which is convoyed from there to the
body. It is also noted that the forceful downward motion of wingb
activated their skeletal and muscular system to produce automatically
both torsion and thrust so that only the large thorax muscle is active
in their downward motion, while their upward motion is completely
passive. The absence of automation of'motion in archeopteryces is
pointed out. Orig. art. has: 7 figures.
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AUTHOR: Yakobi, V. E.; Mantayfel', B. P.

ORG: none

TITLE: Present proble,.as of bionic investigations of orientation of migrating animals

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 468-475

TOPIC TAGS: fish, bird, bionics, orientation, navigation

ABSTRACT: The study presents an extensive literature survey on the orientation based
an astronavigation, earth's magnetic field, special receptors and other factors is
confirmed by some of the cited sources and denied by others, but the authors do not
favor any particular theory. Orientation and navigation of birds and fish are of
great interest to bionics because of the high accuracy of navigation And high degree
of reliability provided by a relatively small brain volume. To a certain extent the
problem is related to form recognition. To investigate the astronavigation mechanism
of birds, it is necessary to understand how a bird separates the useful signal, what
characteristics or group of characteristics of the constellations or shifting of the
su are perceived, whether the brain is capable of making the corresponding
extrapolations and computations for purposes of navigation, and what role memory

plays. A solution of these problems may help produce optimal variants of navigation
Instruments and electronic computers. Investigation of the orientation and navigation
of animals should contribute to the production of tachnical devices for controlling
animal populations, for frightening or attracting animals and for controlling animal
iurewments and behavior. The authors do not express any opinions or draw any
conclusions on the material presented.
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33o.

AU•TORS: Zingerman, A. .. ; Samarskiy, V. I.

ORG i none

TITLE: The orientation reflex and thce problem of optimal variation of the control
algorithm of a living system

SCURChE Ali SSSR. Nauchnyy sovet pc kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) toscow, Izd-vo "N-auka", 1967, 368-373

TOPIC TAGS: bionics, cybernetics, probability, reflex activity, algorithm, control
system, optimal control. brain, reliability, error, adaptation, neuron, nervous system,
nerve cell

ABST'RACT: The literature on the orientation reflex and optimal variation of the
control algorithm of a living system is surveyed briefly. Von Neuman's hypothesis of
a multiple structure of the nervous system of higher animals is employed to determine
the number pulses that circulate in the brain from one error to another, the probabil-
ity of incorrect response to an indefinite, new situation, and brain reliability.
Structures of the orientation refiex are considered to havr the lowest stimulation
threshold. The following sequence of operations in autonomous control systems with
low a priori information on the medium is proposed: extraction of signals from the
controllable parameters of the medium; primary recognition of these signals and
determination of their significance using memory; adjustment of the measuring com-
plexes to the required sensitivity and accura6y; adoption of solutions provided by the
program; variation of the analysis algorithm when a signal is not recognized at the
stage of deterministic logic; and adoption of a solution with determination of its
reliability. Orig. art. has; 4 formulas.
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SLcrCT;IO F. EIOPOTENTIALS AND BIOELI. I-,RIC CONTROL SYSTEM STUD3ES

337.

THE PROCESS OF RELEARNING COMPLEX MOTOR ACTIONS IN PATHOLOGICALCONDITIONS BY MEANS OF A BIOELELECTRIC CONTROL SYSTEM WITH FEEDBACK

ORG: Institute of Cybernetics, Academy of Sciences UkrSSR
(Institut kibernetiki AN TSP.)

Aleyev, L. S., and S. G. Bunimovich. Mezhvuzovskaya nauchnayakonferentsiya po neyrokibernetike, 2d, Rostov-on-Don, 1965. Problemyneyrokibernetiki (Problems of neurocybernetics); materialy konferentsii,v. 2, Rostov-on-Don, Izd-vo Rostovskogo univ., 1966, 114-116.

AT7033543
The electrical activity of muscles during a voluntary motor actrepresents a stimulating process in all parts of the complex motorpath from the cortical terminal of the motor analyzer to the operative
units.

Preliminary experimenti were conducted and various models of adevice were developed, which portrayed the physiological features ofmotor actions as accurately as possible. The results of preliminary.perimr'nts permitted the construction of an operative model of a.ontroi device utilizing multichannel action. The bioelectrical;)otentials developed by the donor during a given motor act are registeredh'v surtace electrodes from the motor points which correspond to agiven group of muscles. These signals are amplified and are then fed.to a magnetic tape unit or directly to the next stage of the device,the integrating unit. Signals previously recorded in the magnetic tapeunit can also be fed to the integrating unit, as can signals comingdiceectly from the input amplifier. The integrating unit determinesthe mean value of the myogram as a function of time; the time constantmay vary. The signal, which appears as a curve describing the meanvalue of the myogram for a certain interval, is fed to a rectifier,which also receives a signal from the standard generator of the stimu-lating imptuea As a result, a signal which corresponds in form tothe signal from the generator and is proportional in amplitude to themean value of the myogram is received at the output. The deviceincludes a control and tracing unit which allows simultaneous visual-, scrvance of the proLesses in the various subassemblies of the deviceby means of a multichannel oscillograph. Thus, necessary corrections
can be made.

The electric potentials recorded from the muscles, which form thealgorithm of movement, guide the artificially formed signal which isfed to the recipient's analogous muscles or groups of muscies. Withproper selection of amplitudes for the stimulating signals, the
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recipien.rt nay be made to move synchronously with the donor. The
magnetic tape unit can repeat the recorded algorithm continuously, or
can provide for a preliminary arrangement to generate given movements.
The presence of the stimulating signal generator allows the duration
of the controlled stimuli to be altered; this is extremely important
aurine stimuIation in various periods of change in the fuwctional
st:tL of the stimulated objects. In,. di:sign of the devi-e allows the
szulattn• signal genuirtor to he Li.od interchangeably with sources
of signals of varying form. Each channel of the device is independent
and has three work regimes: 1) recording the movement algorithms on
the magnetic device; 2) feeding control signals from the magnetic
tape unit; 3) feeding control signals directly from the donor, bypassing
the magnetic tape unit.

Movement is induced by nonpolarizing electrodes (with hydrophilic
interlayers) which are applied to the motor points of the corresponding

• ~muscles.5

Preliminary results of a clinical test of this device confirmed the
-thors' suppositions. The device enables motor action control programs

to be prepared for both healthy donors and convalescents.

A study was conducted at the Neurology Clinic of the Kiev Medical
Institute on 50 patients with residual effects of nervous system diseases.
In the majority of patients, the source of trouble was in the area of the
cortical motor analyzer. Etiopathogenetically, these were, on the whole,
residual effects of vascular disorders in the brain. To judge the
effectiveness of treatment, electroexcitability and electromyography
before and after treatment were compared. Force and movement were also
evaluated.

At the present time, it is very acceptable to employ the law of
variation of the summary neuromyogram's mean value in a multichannel
system as a controlling signal. [AC)

338.

SIMULATION - AN INSTRUMENT OF PROGNOSIS AND CONTROL

Amosov, N. Nauka i zhizn', no. 7, 1967, 46-54. AP7024524

Schematic representations and general discussions are given for
cybernetic models of various systems. A "world" system is treated,
taking into account the interaction of society with the material world
and the world of nature, with special attention given to the
interrelationships between society and various world models, both
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static and dynamic, all of which are based on "coupling" with the

present and future. A h,'othetical human mOLCe is explained (Fig. 1).

sense organs
i,,,hinformtion .

adj stmnt 1  
mdl

I-leasan ,

iconcio 8sna- sense and
attention e otion

muscle npleasant .

: ;.,, • -action.
S.... !.• ., I ,models |

~motor organs ýotor speech

4 - direct coupling 4- ....- reverse coupling

Fig. 1. Hypothetical scheme of a human model.

A scheme for evaluating the degree of happiness is discussed as well

as a model of society in relation to the future. A qualitative
tabulation is made of various instincts, reflexes, and direct and

derived senses together with their response to training and their

effect on society. [261

339.

AUTHL: C-harnitser, V. N.

OR: none

TITLE; Choice of a time compressor for a low frequency spectrum analyzer of

biopotentials

SOMCE: Vsesoyuznaya kon'erentsiya po neyrokibornotike, 3d, Rostov-on-Don, 1967.
Frobleuýr neyrokibernetiki (Problems of neurocybornotics); referaty dokladov

konferentasi. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 160

TOPIC TAGS: EEG, biopotontial, spectrum analyzer, magnetic recorder

ABSTRACT: A system consisting of a time compressor and a spectrum analyzer with

sequential action is the most rational apparatus for LG spectral analysis in the

range of subsonic frequencies. Use of the tino compressor ensures a multiplicative
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transfer of the sp-ctrumn of invostioated froqucncies which reduces analysis tims and
increases resolving capacity. Choice of th6 typo of time compressor and determination
of its basic parameters aro important factors in designing such equipment. Study of
the action principles and the basic features of time compressors with dynamic and
static storago nemories led to conclusions about the advisability of using time
conpressors with magnetic recording for Zz0 analysis.

340.

AUTHORS: Gidikov, A. A. (Bulgaria); Tonov, I. I. (Bulgaria); Baramov, N. Di. (Bulgaria)

ORG: none

TITLEs Some investigations to refine a model of the control system of human motor
responses

SOURCE: AN SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967, 373-381

TOPIC TAGS: cybernetics, bionics, model, biologic model, analog computer, control
system, nervous system, adaptation / Analog 1 analog computer (U)

ABSTRACT: The servo motions of the human arm are investigated. The work was done to
check a model based on the assumption that structures producing discreteness of the
mechanogram can be approximated by an element with a puredelay. The operator sees
a signal moving at a constant velocity and attempts to follow it with the aid of a
scribe (see Pig. i). A generalized model (see Fig. 2) and a circuit for its realiza-
tion on an Analog-1 computer are given. The results of the modeling allow it to be
assumed that adaptation to the characterisfics or the signals and of the device for
following them is accomplished in the nervous system by independent mechanisms and at
different levels. The applicability of quasi-linear models for describing this control
system is explained.
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Pig. 2. Generalized model of control system of human servo movements

---- Ozig. art. has: 7 figures, 8 foru-ilas, and 1 table.
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341.

AUTliCl Kashevskiy, V. V.

CRG: none

TITIZ: Transposition of the spectrum of frequencies during analysis of biomeasxuing
information signals

SOURCE: Vsesoyuznaya konferontsiya po neyrokibernetike 3d, Rostoy-on-Don, 1967.
Problemy neyrokibornetiki (Problems of neurocybernetics5; referaty dokdadov
konferent3sII. Rostov-on-Dan, zd-'vo Rostovskogo univ., 1967, 62

TOPIC TAGSs blopotential, signal transmission, spectrum analyzer, mgetia reco1ding

ABSTRAC?: Sialogra= of biopotantials are complex in form and are mixtures of
useful information and noise. In most cases their visual evaluation is extremely
difficult and requires considerable time, but they can be objectively evaluated by
spectral analysis. However, spectral analysis of subsonic frequencies can also take
considerable time. Recently a sequential action spectrum analyzer in combination witb
a transposing device based on magnetic recording was suceossfully used for reducing
analysis time and ixr-oving resolution of frequencies. There is considarable interest

"*in utilization of such spectrqn analyzers during transmission of signals in networks
of bioneasuring information with different kinds o: modulation. The presontt report
examines the application of transposing devices with different kinds of modultion,
presents expressions for their spectra, analyzes the expressions to draw eonaluinis
.an the choice of modulation, and smakes recosmeandations an the parameters of the
"trasposing device mad the ..... a" -:.- . , -~~~~~~~. .. . . .. ....... ,.,,..- ".ii./.........,;.',,

old'

- 315 -



S!

-. 342.
A UNIT FOR INFORMATION PROCESSING AND THE GENERATION OF ASSIGNED

FUNCTIONS IN A BIOELECTRIC CONTROL .DEVICE

MG O s none

Khayf cts, I- M., A. V. Trubatskov. A. V. Gusarov, and V. V. Konyayev.

Class 30, No. 200715. Izobreteniva, promyshlennyye obraxtsy,

tovarnyye znaki, no. 17, 1967, 64. AP7029923

An Author Certificate has been issued for a device for information
processing and the generation of assigned functions. It is equipped

with a set of frequency meters for monitoring bioelectric impulses,
quadripole leads vith controlled nonlinearity and a transmission

coefficient, so that any control devices may be used and synchronized

vith the varying rhythms of phases of bloelectric activity in the
organism; a perfusion pump, for example, might be synchroniaed vitt
the phases of the cardiac cycle. UDC: 615.847:615.12-073.97 [AC)

343.

AJIMCR: Koleanikot , 0. F.; Palenko, A- A.; Pirogov, V. A-

CROI none

* ?TUEt A method of electric stimulation of neuromuscular structures

;'.4 SGtJIC&'- Vsesoyuznaya konforontsiya po neYrokibernetike, 3d. Rostov--an-Don, 1967.

* oble• neyrokibernetiki (Problems of neurocybernetios); referaty dokldov

k..'s 'nferentsli. Rostav-on-Dcn, Isd-vo Rostovakogo univ., 1967, 68

.TOIC TAGS: muscle stimulation, bioelectric control, neurohysiology,

.1,eOtramyogrophy, proprioception, sensory motor area

ABSTRACT: Bioelectrically contrO1ed stimulators can be used to activate a
t; con~siderable rn~br of neuromotor units, which is important for providing the proper

fUnational state of the hwan motor apparatus under conditions such as prolongod

"3limited mobility. Performance of specified work by different mucles under periodic

+t'. ele6tric stimmlation according to a spoeifio program is a kind of analog to physical

. training, ?. effect of threshold electric signals, vhieh do not induce contractiom

4.;. Of t+he muscle, on the functional condition of neuromuscular structures was studied in.

•. .. the eourse of research cc optimal parameters wuder d:iffereJ t conditions of

A r'ise in. efficiency @ampared to Ithe oo0t~ro.1 poup vas established*

.3
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in several series of experiments w~ith subthreshold stimulation of a neuroruscular
apparatus during performnce of dynamic or static work. Electric st~sulation with
subthreshold Impulses for one zonth increased the strength and excitability of
muscles. The data •ms analyzed on the basis of clectromyagrams, the integral electric
activity of the muscles, ergograms, and other indices. Afferent stimulation is
connected with the capacity of reccptors (1ncludizz propriorecoptors) for prolonged
response to impulse stimulation. In this connection, feedback is formed through
spinal motor neurons of like segments, i. e. efferent impulsation arising in response
sustains muscular tonus and trophic processes on a higher level than at rest.

344.
INVENTOR: Levin, Ya. V.; Samn, V. G.; lKhraponov, V. A.; Korotkov, A. I.

ORG: none

TITLE: Device for determining inner contours of the cross seectiam of the
prosthesis receiving sleeves. Class 30, No. 207326 (announced by the Central
Scientific Research Institute of Application and Construction of Prosthesis
(Tsentral'nyy nauchno-isuledovatel'skmy institut protezirovsniya 1 proteso-
stroyeniya)]

SOURCE: Isobreteniya, promyshlennyye obraztey, tovarnyye snaki, no. 29 1968, 49

TOPIC TAGS: prosthetic device, prosthesis

ABSTRACT: This Author Certificate introduces a device (see Fig. 1) consisting
of a support and stand for determining inner countours of the cross sections
of the prosthesis receiving sleeves. To obtain noncentact single-moment con-
tours at any level of the stump receptors, the stand is equipped with a linear
scale and a camera carrying sliding cantilever arm with rod on its free end On
which the level recorder is fastened, e.g., in the shape of the slit-type
illuminator. [Translation of patent abstract] (WA-A-68-38] ENT]
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rig. 1. Device for determining
iLnor oountmrs of the
cross sections of the•.,4• Prosthesis receiving

345.
AUTHORSt Ledelyanovskiy, A. N.; Tabarovskiy, I. K.

QRGs none

TTTLE: Automatic prosthesis of a system for maintaining homeostasis

SOURCE: AN SS. Nauchnyy sevet po kompleksnoy problems "Kibernetika". Voprosy
bioniki (Problems of bionics) roscow, Izd-vo "Nauka", 1967, 328-337

TOPIC TAGS, cybernetics, bionics, biologic model, automatic control, automatic control
satm, homeostasis, biologic respiration, blood circulation, heart, carbon dioxide,

qgen, blood pressure

ABSTRACTM Automatic systems for controlling artificial blood circulation and
artificial respiration are described employing a model of the functions of a natural
system. The interrelationship of the indices of the internal medium; which ensures
activity of the central nervous system and its organism, and the central mechanisms
controlling the levels of the indices is fo=d to be of greatest significance. A
oombination of the described systems for controlling perfusion and respiration in
conjunction with the narcosis apparatus and aerator can ensure automatic regulation
of the vitally important functions in man in all possible cavity and cranial opera-
tioms. Orig. art. has: 6 figures.
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346.

PRINCIPLES OF CONTROL OF MAC.INES AND LIVING ORGANISMS BY MUSCULAR
BIOPOTENTIALS
•O: none

Horetskiy, A., Yu. Ekel', and K. Fidelyus. Moscow. Institut
uaehinovedeniya. Mekhanika mashin, no. 7/8, 1967, 129-138. AT7026890

A "living model" was developed wbhch Is capable of exact repetition
of any program transmitted to it by ! living organism by wire or radio.
The electromephanical and biomechanical principles of controlling the
group of muscles in the upper extremity are discussed, and the following
assumptions are given as a basis for control of a muscle or a group of
muscles by coded biopotenctials: 1. The functions of the same muscles
in the controlling and controlled extremities are identical. 2. Control

j •of individual muscles and even of individual motor units is possible;
within certain limits, the relationships between force,
velocity, muscle length, and stimulus parameters are nearly linear.
3. The force developed by the controlled muscle is proportional to that
developed by the controlling muscle (or the amplitude of the stimulating
current). It is shown that a decoded myogras carries information on
the power of a neural signal depending on the length of a muscle and
Its force potentialities. A system is described for using one arm to
control the muscles of the other with simultaneous measurement of the
biopotentials and force developed by the controlling arm, and
bending and flexure of the controlled arm. A series of tests on
stimulation of individual muscles and groups of muscles showed the
feasibility of parallel stizulation of 5 muscles and series stimulation
of 15 muscles with resultant motions which are close to natural.
Detailed studies of stimulus parameters show that coding of muscular
biopotentials is superior to direct tapping of biopotentials as a
physiological control method. It was found that the initial conditions
and the measures taken to counteract the force of gravity are important
factors in the control process. Studies in the field of multiple-
stage equipment showed that many problems may be successfully solved by
using a binary control system. The problem of delay in the controlled
limb from the standpoints of position and force is also important in
the control process. The feedback problem (position, velocity, and
force) must be solved on a separate basis.
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34~7.

ALTziia.: ?hlenko. A. A.; Xclcsnikov, UG. F.

Cr~:none

UTITI: Biooleet.,onic control systen -.:it2h crosses I

* SOU-C:;: Vsesoyj~azrya kofrntsiya pr Cc-:~rt::*~ 97
Problemy ncyrokiberrnctiki, (Problemrs of r-cocycr.IaCz :CV
konferentsii. ?.ostov-on-Zbn, Izd-v.o -Rostovsko:;o 110:A, :-11"
TOPIC TAGS: bionics, wn;to:.atic control system, bioruc--t.-.c rot crni
feedback, -.usclo stizmulation

AB',ýUA': Study of t~he electric activity and core:: :' n~c-%=usc'.Ii
structures has denonst-rated a rcal possibilitty for ci.~ to~cS~c
to con~trol both- nouronuiscular ap~paraltuses a-nd tch~L~. *i ~ .Wrdifferc:-t
conditior-.s. ý.i authors developed and -Ir.-.sti=Q.,tcd a wt cros~
feedbacks for control of mvc:-snts; in one plane. oe:u ns ze ud aft
appropr~iate processing to control tho activity of cazcadzýs o:~; stI--,.ator. Crozz
feedbacks reproduce a r~ov ~nt by affectingr a pair of a-taZonJ-ztieJ- n~cIcs. A
twelve-channel systemu was sizailArly developed. Zmo foir.im eevice of the sti:=ul'atc
develops pointed ini3.ses with a regulated duration and frequency of scqucrnca. A~
functional and line diagram and features of operation. =deir &*ýto~at'c control
conditions vaer exam±.ned. Problems of the Choice of ot-.chsaracterlstics of
Ilndividual assemblies &ad utiLization of the system. in clir-icc2. practice and in
control of technological devices are considered.
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348.

EVALUATION OF GRASPING FORCE BY A PEkSON USING AN ARTIFICIAL HAND

S•G: none

Shneyder, A. Yu. Moscow. Institut mashinovedeniya. Mekhanika mashin,
no. 7/8, 1967, 84-96. b AT7028889

The author considers the problem of "feeling" the force of grasping
through the fingers of an artificial hand in connection with the
development of manipulators for technology and prostheses. Methods for
automatic and active control of grasping pressure by feedback are
discussed, as well as the recent development of devices controlled by
the bioelectric potential of the skeletal muscles. This type of control
is superior to manual control with external feedback from the standpoints
of dynamic characteristics and precision. Localized vibration is
selected as the most suitable means for introducing feedback to indicate
grasping preasure in an artificial hand utilizing the bioelectric
potential of skeletal muscles. The problems of irritation and fatigue
are minimized by using vibration in the feedback system in place of
other "sensory input" signals such as pressure, A pulse-frequency
aystem is recomnended in which the variable parameter is the prf (1-40
pulses per second) with a constant duration of 10 msec and an amplitude
of no more than 0.45 mm. Tests were conducted on ten subjects
experienced in handling bioelectric controls but unaccustomed to recogni-
tion of a vibrational stimulus. Visual and vibrational signals were
used for indicating grasping force in an artificial hand. The visual
signal was a bright spot on the screen of an oscilloscope moving with
a ratio of 100 g/cm, while a mechanical vibrator was used as the
vibrational indicator with a ratio of 115-120 g/pulse/sec. The actual
grasping force was registered on an oscillograph by a pressure pickup
which vsa pinched between the thumb and index finger of the artificial
hand. The subject's task was to respond as rapidly as possible to a
visual command (neon light) by tracking a given grasping pressure.
Accuracy was determined by calculating the systematic error and random
error. The ratio of the random error to the given tracking level was
taken as the relative error of the subject. The results show that
vibrational feedback may oe used for accurate judging of the grasping
force in the fingers of an artificial hand.
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349.

AUTHOR: Voytinskiy, Ye. Ya.; Pryanishnikov, V. A.

IGsI Leningrad Scientific Research Institute for Childhood Infections (Leningradskiy
nauchno-issledcvatel'skVy institut detskikh infektsiy)

TITLE: Multichannel transistor analyzer for measuring the distribution function of

brain and muscle biopQtentials

SOURCE: Meditsinskaya tekhnika, no. 6, 1967, 14-18

TOPIC TAGS: distribution function, multichannel analyzer, probability distribution,
electrocardiography, electromyography, electroencephalogrswhy

ABSIRACT: Valuable information on the normal or pathological behavior of an organism
can be obtained by measuring the distribution function of the biopotential amplitudes.
Errors in graphic differentiation of distribution curves can amount to 15-20%. A
simple 20-channel transistor analyzer is described which permits continuous
registration of probability density of EEM or ECG biopotentials. A continuous MEG
signal is converted by an amplituds-palse modulator to a sequence of pulses those
amplitude is proportional to the instantaneous value of the signal. Pulse length =
S10;4 see, pulse repetition = I msec. Pulses are advanced to the amplifier to be
intensified to values sufficient for normal operation of the selector levels. The
level seleetors select pulses whose amplitude exceeds the discriminator threshold,
Oetermined by the amplitude of the input signal, with amplitude level determined in
each neleotor. The numbtr of selectors determine the number of simultaneously
recorded distribution function values. Pulses from selector output advance to the
shaper where pulses are converted to pulses of like amplitude and duration. The mean
value of the pulse potential from the shaper output for a given time interval is
determined by the integrator. %he potential from the output of two adjacent channels
advances to the d. a. amplifier, whose output potential is recorded on a potentiometer.
The difference in the potential from the neighboring channels is proportional to the
probability density value. The accuracy of the probability density measureme t
depe.k 's on integration time (on the number of cumulative pulses Y); at N = 10 pulses
acerucasy - ± z%. 7he sensitivity of the analyzer and its input resistance are such
that ttey compare with the output of the different biopotentifl amplifiers. Basic
circuits for the amplitude-pulse modulator and pulse amplifier and for one of the
measuring channels are included. The small and light weight transistor analyzer may
be used in experimental and clinical electrophysiology for analyzing
electroencephalograms and electromyograms. Orig. art. has: 4 figures and 3 figures.
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350.

TEST SETUP FOR BIOELECTRIC CONTROL SYSTEMS

OGiG Central Scientific Research Institute of Application and
Construction of Prosthesis, Moscow (Tentral'nyy
nauchno-isuledovatel'slciy institut protezirovaritya I
protezostroeniya) .

Yezhov, M. D. Class 30, No. 196249. Izobreteniya, promyshlennyye
obraztsy, tovarnyye znaki, no. 11, 1967, 68. AP7020674

Development is reported of a device for testing the reliability and
durability (failure-free life) of bioelectric control sys tems under
conditions simulating actual use. The-test device consists of cutout

*time relays, commzutator switches, a calibrated signal source (cold
cathode thyratron multivibrator with-a ladder-typo RC-filter at the
output), and & reverser (electrozmagnetic relay with outo-oscillator
connected to a counter based on a trigger circuit)s (DPJ

UDC, 615.471:616-089.28:612.014.421 .
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SECTION 0. BIOLOGICAL REGULATORY SYSTEMS

351.

AUTHOR: Abduaok.manova. R. R. (Samarkand)

RG-: none

TITLE: Effect of the vestibular analyzer on reg ulation of blood coagulation

SOURCE: Konferentsiya fitiologov Sredney Asii i Kazakhstana, 3d, Dushanbe, 1966.
Haterialy. Dushanbe. 1966. 7-8

TOPIC TAGS: man vestibular fwnction, vision physiology, peripheral circulation, blood
coagulation

ABSTAAC71: Change in the blood coagulating system and in the composition of formed
elements of peripheral blood at the time of postratatory nystagmus (ten revolutions in
20 seconds in a Barany chair) was studied in 74 healthy subjects. Blood for
investigation was taken from a vein in the forearm before rotation and at the moment
the chair stopped. As a result of the investigations different effects of stiulation
of the vestibular apparatus on blood coagulation were noted. All subjects were
divided into three group. according to these effects. Persons with reduction of
coagulation time (58.1 percent of those examined) were included in the first group.
persons with prolongation of bloo coagulation time (37.9 peroent) were included in
the second group, and the third group consisted of only three persons (4 percent) with
no chges in blood coagulation. The changes which occurred during tests with a
background of excitation of the vestibular analyzer tended in the first group toward
an increase in activity, with the exception of fibrinolytic activity of the blood, and
in the secnd grup tended toward reduction in the activity of the investigated factars,
with only the fibrinolytlc activity of the blood Increasing. There were no regular
change. in the third group and the results here proved to be unreliable. The quantity
of formed elements of the peripheral blood (erythrocytes. leakocytes. thrumbocytes)
decreased as a rule. The data obtained are statistically reliable and It appears that
the vuestibular analyzer participates in the regulation of the blood ocagulation
procees.
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352..
AUTHOR: Agapov, B. T. (Kiev)l Gorshinskaya, N. A. (Kiev); Mokhort,

L. G. (Kiev)

ORG: none

TITLE: Nature of the dependence of cardiac output on pressure in the
right atrium of the heart

SOURCE: Seminar "Nekotoryye problemy biokibernetiki i primeneniye
elektroniki v biologii i meditsine", Doklady, no. 2, 1967, 59-73

TOPIC TAGS: heart, linear function, blood pressure, mathematic model

ABSTRACT: Investigation of the functional dependence of cardiac output
on pressure in the right atrium of the heart is important for under-
standing the regulation mechanism of heart productivity and is essential
for a quantitative description and formation of a mathematical model of
heart functioning. In experiments on a heart-lung preparation (details
not given) the authors found both linear and nonlinear types of
dependence in determining the venous characteristics expressed by
N - f(P nn), where N is the output developed by the heart and Pnn is the
p nessure in the right atrium of the heart. Linear dependence is simpler

for analyzing regulation of heart productivity and is also simpler for
mathematic and analytic modelling of the work of the heart on an
electronic computer. Nonlinear dependence is more difficult for
describing the functioning law of the heart because it is necessary to
assume that the regulation mechanisms of the heart are of a nonlinear
nature. The nonlinear dependence is more difficult to use for analytic
modelling, but from a physiological point of view it offers wider
possibilities for qualitative analysis and explanation of the work of
the heart. On the basis of twenty approximations in thirty experiments,
findings show that with a high degree of proximity (t.4 ,6%) the basic
pumping function of the heart working under automatic conditions with
a constant functional state can be approximated by the linear depen-
dence N - aPnn + b, where Pnn [ /s5i00/7 mmHO. A more careful analysis
of experimental data and stricter identification of the characteristics
( & Cý 3.5%) leads to the approximation of function N - f(P n) with the
exponential dependence of the form N * N IT - lmCPnn'Po17. In the
study it is proven that the exponential max-form of the dependence is
not connected with change cf the functional state. Nonlinear
dependence is found repeatedly, just as well as linear dependence, and
preserves its form (coefficients Nmax, m and P0 ) within wider limits
than for linear dependence. Coefficients of the exponential
apprpximating expression are well interpreted from the point of view of
their physiological significance and facilitate analysis of the
regulation mechanism of heart productivity. Orig. art. has: 4 figures,
I table and 5 formulas.

- 325 -



353.

AMUMC: Al'bertinsky,. 3. 1,. K•n, Ye. L.

~CG: none
-TITLE: The mechanism for maintaining stability of erythrocyte balance as a

biocybernetic system

SOQC-.CSs Vsesoyuznaya konforentsiya po neyrokibernetike, 3d, Rogstoy-on-Don, 1967.
*.zroblex.y neyrokibernetiki (Problems of neurocybernotics); referaty dokladov
konfeorntsii. Rostov-on-Don, 1zd-vo Rostovskogo univ., 1967, 5

TOPIC TAOS: erythrocyte, homeostasis, hemostasis, oxygen consumption, biocybenontioe

A3ST1ACTt The oxygen consumption level in tissues of living organisms is controlled
.in relation to externAl factors by a complex automatic control system in '.hich".functions of several regulation and control subsystems are comparatively clearly
.. defined. Among them the subsystem ensuring erythrocyte balance has a particular

s8pecificity, based mainly on a considerable lag during inclusion, significant
inertness with rewoval of load, necessity for presence af two input signals (the
neural and humoral signals) for obtaining a response reaction, and the blocking of

-;-Input of low-speed controf•ing structures in the prosence of a signal at the output
-of high-speed controlling elemetns. The special features of the erythrocyte balance

subsystem are illustrated by examples from the authors' :investigations and by results
from the literature. Analyuis of this subsystem and its role in the activity of anora oumplex formation leads to specific hypotheses about the nature of.the hierarchy
and the Inture2atiogmhipe between separate levels of•.egulation :n the hameostatic

dmehansm. of ea living organm• ..



354.
ALIIHC: Aznosov, M. 11.; Lishohuk, V. A.; Berosevskiy, B. A.; ?ilazsovskqya, A.if

CMO: none

TITLS: Self-regulation in the blood circulation system
SOUhCE: Vsosoyusnaya konforentsiya pa neyrok-ibernetike, 3d, Roetow..on-Do, 196'#.P1roblerny noyrokibernetild (Problems of nourocybernetics); roferaty dokiador..konferontsii. Rostov-on-Don, ltd-vo Rostovalcogo univ. * 196?, 6 j
TOPIC, TAGSt hoinotasia, homodynamios, heart, cardiovasoular system
A3S7hA.CT: A mathematical description of hemodynamics examined in the literatureincludes regulation at the level of the central nervous system. In 1966 a model. forsel1f-reguilation or the heart was proposed by the authors. Analysis of this model ledto identifying a fluter of general characteristics determining the direction ofreaction of the heart to tho most varied actions. Interwretaion Qf thesecharactoristics of self-regulation of the heart from the viewpoint of blood transportcontrol led to: a) a classification of operating conditions of the blood circu2.atlut.system according to optimizati.on criteria; b) evaluating the role of central nervousand huicral regulation of the blood circulation system for various conditions; o)predicting a number of correlative interrelationships; between hemiodjasmio parameters; ,and. di) evaluating the role of prediction for. individual operating conditimns of tbleo*A circulation systmem The report geueralitse ft the results and ofert, itapre-vies for organizinsg a ajutem for blood circulation -Regulatia. e

355.
AUfl{Q t BatuyV, A. 3. A

Q.G: none

TIM-S The motor analyser as a system of solf-reculatimn and interanlyaar Integratka
SOUROS: Vsesoyusnaya konfersntaiya pa noyrokibernetiake 3d, Rostov-son..ln, 1967.Probleny neyroldbsrnstikj. (Problems of neurocyibernetses5; referaty dokladwvkonferontsii. Rostov-onDoanh. Iud-'voRostovakogo univ. * 196?, 10-11

#TOPIC TAGS3 sensory motor area, self regulation, neuron, muscle physioloycetanervous system

ASSThACT: Th~e morphological and physiological construction of a motor analyzer hasnot boon clearly determined. A concept exists concerning its exelusively afforentnature (Gaxbtaryan). L. A. Kukuycv develops a Point or 'view concerning its afforent-efferent linkc. A point of disagreement Is the function of the pyramidal system, It'is vell knownm that the pyramidal system provides cortical influences on thea, - andV-Rototr neurons of the spinal cord. Together with. its function of regulating
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voluntary motor activity, the pyramidal system regulates the muscle receptors through
tv the T-motor neurons (Granit) and regulates the flow of background afferent pulsation
to tbe spinal neurons through the mechanism of presynaptic inhibition (Kostyuk).

Consoquently. tho pyramidal systcm fulfills the fancticn of self-regulation within
the motor analyzer, the same as any other analyzer that includes in its structure
feedbacks from centers to receptors. 1ach anAlyzer, including the motor analyzer,
operates according to the principle of the neural ring. However, the di-tinruishing
feature of the iotor analyzer is that the pyramidal system serves as the general
pathway for cortical influences on the spinal neurons, the different subcortical
nuclei of the anal~yers, and the reticular formation of the stem. The cortical
igganto-.yramidal area is not only a projection of the motor analyzer, but also is

* the funnel-focus of covergence of the different analyier systems (Ukhtemskiy). Both
of these factors are basic to the fact that the motor analyzer is the most important
Serebrea apparatus for .nteran.lyser integration.,

* .356.

'-" AU1M,: Borgardt. A. A.

RG i none

TITLA: Self-regulation in systems having many elements with a parameter changing at

WJCS: asesoyusnaya konferentaiya pa rxeyrolcibernetikce 3d, Rostov-on-Dori, 196?.
., oblen neyrokibernetiki (k-ablems of neurocybernetios 5 ; refer&ty dokladav

* r.. kanferentail. Rostov.-.-Don, Id-vo Rostovskogo univ., 1967, 15

* 4, TOPIC TAOS mathematic model, automatic control parameter. self regulation, random

SABSff ACT: A mathematic model of a system having many elements evolving with tire is
examined. The number of elements must be sufficiently large so %hat the system's

•• i"' behavior is satisfactorily described by equations with partial derivatives. Each
:.element is characterized by a single paraer.ster In whose space random walk is

- %. accomplished. Upon Antroduction of a specific interaction between elements of the

system, deterdmite ohangee are observed ftrem the time of the initial distribution
, a.o.iang• to the values of the parameter. Tse simplest oonret*e examples are

. .M • . . .. ., .3
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357.

AUTHOR: Fomin, D. A.

ONG: none

TITLE: Problom of cortical rcgulation of visual perception based on data on the
quantitative and qualitative Charactoristicz of connections of the visual cortex with
the lateral goniculate body

SOURCL: Vsesoyuznaya konferontsiya po neyrokibernetiko, 3d, Rostov-on-Don, 1967.
Problemy neyrokibornetiki (Problems of nourocybernotics); referaty doicladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 156-157

TOPIC TAGS: cat, visual perception, nerve fiber, visual physiology

ABSflACT: Qualitative and quantitative characteristics of efferent and afferent
connections of the cortical visual fields with ventral and dorsal nuclei of the
lateral goniculato body and with the dioneephalie reticular nucleus wore studied.
Fibers with secondary changes after *lestruction of cortical visual fields were
investigated in long term expariment with eight cats. It was found that efferent
cortices terminate in dorsal and ventral nuclei of the lateral geniculate body and
also in the dioncephalic reticular nucleus. Counts were made of efferont fibers from
the visual region of the cortex to the dorsal and ventral nuclei of the lateral

geniculate body and afferent fibers from the lateral geniculate body to the visual
cortex. Comparison of the sizes of the ventral and dorsal nuclei of the lateral
geniculate body demonstrated that the dorsal nucleus is 9.5 times larger than the
ventral. On the basis of the quantitative characteristics obtained for the
morphological structures, the volume of information which can be transmitted along
the fibers of the optic tract and the above cortical and subcortical systems was
determined. The lateral genicu2ate body obtains approximately 25 times more
information along the optic tract than from the visual cortex. Zhe quantity of
information arriving from the cortex per unit of volume of the ventral nuolcus of
the lateral gen±culato body is 7.3 times greater than information arriving from the
cortex lor unit of volume of the dorscl nucleus of the lateral genidulato body.
This makes it possible to form a concept about the comparative participation of the
indicated nuclei of the lateral geniculate body in the visual analyzer feedback
system.
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35'•.

AUMjR1: Grachev, 0. I.

RGt: none

TITLE: Investigation of multichannel physiological regulators

SOURCE: Vsesoyuznaya konforentsiya po neyrokibernetiko, 3d, Rostov-on-Don, 1967.
Problery neyrokibernetiki (Problems of rcurocybernatics); roferaty doakladov
konferentsii. Rostov-on-Don, id-vo Rostovskogo univ., 1967, 35

TOPIC TJAGS: biopotential1 muscle stimulation, autocorrelation function, mathematic
model, automAtic control system

ABSTRACT: The work investigates processes of interaction of information flows of
biopotentials transmitted along two axons (an exciting axon and an inhibiting one)
innervating the muscle-opener of the claw of the river crab. The nerve-muscle system
is also exaLined as an arrangement for optimal filtration which most fully considers
properties of a probability multidimensional flow of biopotentials under a
nonstationary surroundiLng environment. A method of moment autocorralation functions
which allows selecting functional space in which short term correlations are
components functionally connected with movement was adopted for statistical processing
of the information. Based on the results, a mathematic model of a multichannel
physiological regulator is presented..

359.
AUrAG1: Gubler, Ye. V.1 Pervozvanskly, A. A.; Chelpanov, I. B.

CUO: none

TITLE: Emergency regulatory processes in a live organism as a factor of its
reliability during destructive effects

SOURCE: A3 SSS. Nauchnyy sovet pa kompleksnoy probleme "Kibornetika". Voprosy
bloniki (Problems of bionics) roscow, Izd-vo "Nauka", 1967, 322-326

TOPIC TAGS: automated control technology, basal metabolism, injury, automatic control
theory

ABSTRACT: The work presents an analysis of the basic si-milarities and differences of
regulatory processes during emergency situations in an organism and a technological
system. Extensive burns of the skin are used as an example of an energency situation
in an organism, and the activation of the various compensatory mechanisms is described.
Even with complete cessation of nerve and other cell activity, energy expenditure in
an organism still continues because live tissue can exist only with continuous
synthesis processes of its structural elements. iLetabollsm in an organism ra'res

possible emer,-onct?, regulatory measures which are not present in technological systems.

Emerge'ncy rezultlon iii technological systems generally includes the following stages:
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detection of emorgency (damage), notification to control centcr, temporary measures
to insure stabilization, localization of dannge effects, and operation under
conditions to assure comoplte elinination of damage effects. 6.,orgency regulation of
technological systens is often automated: automatic indication of enerpency by sound
or light, siinralization alerting all emergency systems, automatic transition to
emergcncy oreratins conditions anJ automatic restoration of normal operatinrg
conditions. The high resistance of organisms to destructive effects indicates that
their emorgency regulation principles should be applied to technological systems.Actually, some of the functional emergency measures of organisms and technological
systems do coincide partially. Though some of the principles of an organism can be
applied to automation of technological systems, the main factor of self restoration
which ensures the reliability of an organism cannot be realized at present because
of the sharp differences in the physical chenical bases of element functonir:- in
live and inanimate system.s. From a control theory standnoint, an analysis of
Drocesses in the body during, illness should be of great interest.

*360.

AUrdCR: Kiforenko, S. I.

(RG; none

TITLE: Theoretical study of a system for controlling the blood sugar level

SOURtCE: Vsesoyuznaya konferentsiya pa neyrokfbernotike, 3d, hostov-on-Don, 1967.
Probleny neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, Izd-vo Rostovskogo univ., 196?, 63-64

TOPIC TAGS: liver, blood, sugar, gland, adrenocortical hormone

ABSITACT: A system for regulating the glycenia level is examined which includes a
process for entrance of glucose fron the gastrointez;tinal tract Lnto the v.cna porte,
the homeostatic function of the liver, a process for production of insulIn in the
pancreas, a process for production of adrenaline i-n the muduflary su'bstance of the
suprarenal glands, anz'. a process for the assi.iliation and utilization ocf glucose by
tissues of the orge.nism. A t.eoretical investigation of the roentionL of the system
in response to adequate stimulation is prusented. The effect oa stb.Ji on the
functional condition of organ: participat.ing. in tha rcgulatiOra cC tiudc, Was
studied, data characterizing the work of org:ns of thc sYateC.: un-rnr crnitions of
their changed sensitivity to adeeuatO stimuli were calculat, a.... the a.suits of the
results of the calculation were compared with experimental physiologic datc.
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361.

UU•AT THE YOGIS DID NOT KNOW [CNS ArOREGOULATION]

ORGt Institute of Experimental and Clinical Medicine Riga

(Institut eksperimental'noy i klinicheskoy medtisiny)

Krauklis, A. Nauka i tekhnilki, no. 3, 1967, 6-9, AP7014203

The author reviews the contributions of neurophysiology and cybernetics
to knowledge of the mechanisms and processes of autoregulation of the
CNS, discussing the roles of excitation and inhibition, hormonal secre-
tions, information and attention, the musculature of the body (intero-
ceptive afferentation), and emotional states in regulating the activity
level and information processing rate of the brain. He distinguishes
three main types of CNS autoregulation! 1) hormonal regulation (general
mobilization) activated by emotion which releases horhones transported
by the blood to act on the reticular formation, which alerts the entire
cerebral cortex; 2) cortical regulation (selection of Information),
which permits attention to be focused on high-yield information by
screening out irrelevancies; and 3) muscular regulation (control of
afferentation or protective reflex) which acts to avoid noxious stimuli

and to prevent damage to the organism. By learning how one or more of
theme mechanisms of CNS regulation can" be voluntarily brought into play,
humans can to soe extent regulate the functioual state and operation of
the CNS at viii. [DP]

362.

AUrA• Kutuyev, A. B.

4RG none

TITI: The significance of descending: connections of the cortex of the large

hemispheres in self-regulation processes of the visual system

. SoURCE. Vasaoyuzrnya konforsntsiya p0 neyroklibernetike, 3d. Rostov-on-Don, 1967.

PkebmW neyrokibernetiki (P-oblems of neurocybernetios); referaty dokladov

' konferantaii. Rostov-on-Dne, Ird-vo Rostovskogo univ., 1967 8z

TOPS TAGS: cat, cerebral cortex, automated control system, visual physiology.
"biopotential, anesthesia

A' S.ArTa Time characteristics were investigated for potentials, induced with a light

flash, in the retina, the lateral geniculate body, the anterior corpus blawminum. and

in the visual cortex before and after sectioning of ProJeative conneotions of the
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cortex of one henisphero. The tests wero conducted on cats ua'j-r conditions of acute
experiments under anesthesia (nembutal 40 ms/kg). Readings wore made of the
unidinensional distribution functions of phase durAtions of Induced potentials.
Before sectioning the cortex, the distribution function of phase durations closely
resembled the normal distribution law in which each phase of the induced potential
of the given forratidn had a corresponding moan value. After sectioning of the
projectivo fibers of the cortex of one he.isphere, a significant shift took place in
the mean values for phases of the induced potentials of the anterior corpu- bigominum,
the lateral geniculato body, and the retina on the sectioned side with preservation of
the form of the distribution function. The time characteristics of the induced
potentials of the visual cortex and the lateral geniculate body on the opposite aids
changed insignificantly. The changes established i:. the time characteristics of the
induced potentials of the different formations indicate that the desoending influences
of the cortex are differentiated and constitute an Inportaht link In mehanims for
self-regulation of the visual system.

363.

AUTH(R: Kus'minov, V. K.

0RG: none

TITLE: Nathematic models of self-regulating intra-organic systems

SOURCE: Ysesoyuznaya konferentsiya po noyrokibernetike • d, Rostov-on-Don, 196?.
Problemy neyTokibernetiki (Problems of neurocybernetics5; referaty dokladoy
konferentsii. Rostoy-on-Don, Zad-vo Rostovskogo univ., 1967, 80

TOPIC TAGS: animal, mathematic model, algorithm, automated control system, excited
state

ABSLACT; }Yaking algorithms from data .on a living system requires detection of the
most characteristic manifestations of the activity of physiological elements of the
system, for example, of the cells. These characteristic manifestations will contain
the most reliable information about the process. It is also necessary to consider
the exogenous and endogenous situations of the environment as manifestations of the
stimulating effect expressed in living structures by excitation. A model of the live
excitability of the system must also have self-regulating properties. Th. process of
excitation of a biological system apparently takes place according to a lay described
by the equation:

333 -),
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i. e. durinC tho systen's rospo.rc to sti•,ulation 6-)&' or the stimuli can be considered
as soar'ch excitation, 23' as offoctor excitation, and i4% pertain to raneom
connections. A very important confirma~tion of the homogeneity and interexchangeability
of separate elements of the excited biological rystom, which determines the survival
(stability) of tha system as a whole, is included in the equation"

dt

The mathematical proofs of this conclusion are contained in the exponential function
and in view of their elemant-ary nature are not presented. Ike concept of the
threshold density of excited elements makes it possible to describe the quantitative

.,course of the excitation procos.,.

364.

"'"AMMS Lishchuk, V. A. Patal:ina, S. A.; Lissova, 0. 1.

MG: none

TITLEs The self-regulation system of the heart

SOURCe: Ysesoyuznaya konaerentsiya pa neyrokibernotike 3d, Rostov-on-Don, 196?.

Probleny neyrokibernetikd (Problerm of neuroayberrie ties); referaty dokladow
konforentaii. Rostov-on-Don. Izd-vo Rostovskago univ., 196?. 83-8b

"TOPIC TAOS: heart, automatic control system, mathematic modal

ABSTRACT: Stabilization of the functional condition of t:.o Isolated heart and
investigation of its reactions within specific limits of arterial and venous loads are-
necessary conditions for deterministic b.-hbvior. Single-valued repeatin: statistical
ch . earacteristics (venous and arterial) of the heart, approximating linoar and
exponential analytic expressions, were obtained from experimental data observing these
conditions. kperoiimmitJ. !.restigation of self-.regulation of the heart demonstratsd
that arterial pressure is an lndependont regulator of the heart's output. The
constancy of a minute volume within broad limits of change in the average "forial
pressure is a feature of this aspect of -he heart. A mathematic model of . . heart
relative to its basic function uas constructed on the basis of experimental and

"literature data and reduced tp a form typical of combined pus.e-cantinUous automatic
control systems. Comparative investigations of the modael and the. object demonstrated:
good. Medoqwo vitbin lUnits of the range of deterainatiio,
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Eaz~k Klyutova, Zh. X. No0tsnyy, P. YO.; Sh-ugurov, 0. L.

ORG: none

TITLE: investig-ation of the regulator propzn-ties of the neuromuscular transmission

mechanism

S0L20E: Vsesoyuznaya konfcrcntsaya pa ncyrokibcrnctiko, 3d, Rostov-on-Donm, 1967.
Problomy neyn'okibcrnetiki (?roble~ms of nourocybornotics); referaty dokladcv
konferentsji. Rostov-on-Don. Isa-ye Rostovakogo -univ., 196?. 90-91

TOPIC TAGS: cat, neuron, muscle stimulation, tracking control, signal transmission,
matherztic model

AsSDMAMr The transmission of signals in a neuromuscular apparatus with single and
rhythmic stimulations of the motor nerve was investig~ated in experinents on a
neuromuscular preparation from cats. The important role of tracking Processes taking
place in the region o±' myonaural synapses in regulation of the amp) itude of subsequent
signals was demonstrated. Faoh signal leaves behind it a track !zacan be
considered as an expression of the short term dynamic towrorry of s, ystem, The law
of forgetting (disappearance of the track) is close to an exponen-...al one. The
experiments demonstrated the possibility of superimposing tracking processes with
specific frequencies and establishinig a specific level of amplitude of responses to a
rhythmic series of stimulations. Study of changes in biopotentials of the anterior
tibial. muscle and of the gastroý.nemius muscle (range of frequencies 2-150 CPS) led to
the simplest rathematic model taking into account the most goncral properties of the
myoneural synapse. Analysis of the model on a computer Confirms the correctness of
concepts of methods for regulating signals in the region of their transmission from
nerve to muscle. The experimental data was confirmed by calc-ulations of an equation
describing the process of respnorse reaction stabilization, using a number of
frequencies and different values of coefficients.
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36o.

AUTI•.l: Pavolko, V. I.

ORG: none

TITLE: Hypothetical action Mechanism of a constant magnetic field on biologic systems

SOURCE: Vscso vuznaya konferentsiya po noyrokibornctike, 3d, Rostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. 'ostov-on-Don, lzd-vo Rostovskogo univ., 1967, 110

TOPIC TAGS: electromagnetic biologic effect, protein synthesis, bioelectric
phenomenon, ribonucleic acid, DNA, genetics, constant magnetic field, biosynthesis

ABSTRACT: Nucleic acids in the cell regulate protein synthesis and the transmission
of genetic information. According to modern theory the procesr of synthesis is a
closed self-regulating loop based on the feedback principle. Its basic links are the
synthesis of m-.I.NA on informationally homologous DNA, the synthesis of protein on
m-..NA, and metabolic transformation and repression of synthesis of M--RNA on the UNA
metabolite. The author hypothesizes an action mechanism of a constant magnetic field
on living systems which comprises three moments acting in a set on complex dynamic
variable cells: 1) a mechanical-chemical moment which includes interruption of
regulation of biosynthesis caused by change in orientation of the macromolecules.

Change in orientation disturbs delivery of the molecules, in particular of L-RNA, in
the peripheral loci of the cell, which leads to disturbance in the kinetics of
biochemical reactions; 2) a structural-chemical moment which includes change in the
conformation of the macromolecules; and, 3) a magnetic-electric moment characterized
by change in the path of ions of the cellular electrolytes as a result of the effect
of the magnetic field.
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367.

AUTHCR: Rastrigin, L. A.

CPO: none

TITIE: "115a-gerncy" control in a biological system ffransformation of a cell into a
cancerous cell as an examplej

SOURCE: AN 3SSR. Nauchnyy sovet po kompleksnoy problems "Xibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauke". 1967, 326-328

TOPIC TAG3: cell physiology, carcinoma, homeostasis, DNA

A3SThACT: The paper describes the emergency c'ntrol mechanisms of a living system
represented, in this case. by a cell when emergency conditions are induced by a
carcinogen acting on the cell. A hypothesis is advanced that a -living system has a
homeostatic type mechanism which when activated tries to find by random search of
possible states a now stable state and then is inactivated. Thus, random search
represents the reaction of a living aystem to emergency conditions. The cell can be
considered a chemical machine converting substances into other substances. The units
of this machine are microreactors in which one substance under the influence of another
substance is converted into a third aubstance. The structure of such a network is
coded genetically in the DNA where the preparation formulas for a11 substances which
can be produced by the cell are found. Under normal operating conditions only a small
number of microreactors is activated in the cell; and, the other microreactors are
inactive although at any given moment they are potentially ready to produce any of
the substances as soon as the corresponding enzymes appear at their inputs. Cell
functions are a result of the appearance of certain forms of enzymes synthesized by
the cell. AlU cell functions can be divided into general and specialized functions.
The loss of any of the general functions by the cell endangers the cell's life, but
the loss of any of the specialized functions threatens the organism and not the cell.
A carcinogen, a complex active substance, acting on many units at the same tine
inactivates some of the active units and activates some of the passive ones. Then a
transitional process starts in the network which in -haract~rized by further transi-
tion -', the units from active to passive ones and vice versa. 1hus, new substances
are produced and substances normally produced are no longer formed. This transitional
state will stop only when a stable state is found. If tho transitional process has
affected only a small part of the network, then the cell functions may be ew.pletely
preserved. But, if a large part of the cell is affected, the least protected
functions will be lost. When a carcinogen acts on a cell of an organism, the cell In
turn reacts by a random search for a now stable state. Depending on the carcinogen
composition and cellular network structure, the cell can preserve all its functions
or can lose its functionAl connection with the organism; in the latter case, the cell
degenerates into a cancerous cell and can lead to death if vital functions are lost.
Emergency conditions in an organism are avoided to a considerable extent due to
mechanisms of a homeostatli type which do not require preprogramming.
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AUTHOR: Safonov, V. A.

ORG: none

TITIZ: Respiratory regulation under conaitions of oxcess J-,tz.puL-nonary pressure

SOURCE: Vsesoyuznaya konforentsiya po neyrokibernetike, 3d, Hostov-on-Don, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferetnsii. -Rostov-on-Dor., lzd-vo Rostovsicogo univ., 1967, 134

TOPIC TAGS: animal, neuron, respirrtory system, biopotential, nerve, drug effect,
brain

ABSTRACT: Recordings were made in animals of electric activity in the nerve trunk
connecting lung receptors with the respiratory center (the vagus nerve) and the
respiratory center with the respiratory motor apparatus (the diaphragratic nerve) and
also of the electric activity of the internal intercostal muscle and the straight

muscle off the abdomen. The inflow off afferent impul~ses was limited by cutting the
vagus nerve or creating external countarpressure on the animal body or affecting the

condition of respiratory center neurons directly by administration of chlorpromazine,

nembutal. or adrenaline. A profound rearrangement of intracontral relationships in

the medulla oblongata respiratory center occurs during and after excess intrapulmonary

pressure. Apparently change in the interrelations of the functioning neurons and

involvement In the activity of a considerable number of new neurons both occur under

the effect of significantly changed conditions for performance of respiratory

movements in the respiratory center.
3
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UI 1IRi: 5:rtrM'yan, N. Ye.

iAiG - Ncur~obiooirn lehoratory AN k'rriSSIt (Iahoratoriya noyrcbioniki AN ArMS&I

TTflU,': One rroblen concerning mu) tilovel reglnxating; systans

SOUA.C: Biologichcsal~y ;-,httrnsl Armenji, v. 20, no. 6. IVSr, 4J444

TO2-YC TAGS: :uathermtie model, brain, adaptivo control, optimal control

A35S'-'iACT;. A simplified adathezraticai modal is; of forcid for tho bechavi~or off A hizhnr.
living orgninisni which resets to ch.'uvos in the enviroamant in the. iost bioio,ýiooliy
advantageous way. Iho control system consists of several levels. The reaction of Uio
icoverst level or' the brain (nadula) i~s corrected by the next hihebr level (ocre~boliwuX
etc. The final refinement is achieved At the hiahost. level (cortex), tihoro the
reactions of the lower levels arc controlled and integ-rated. The corrospondibes model
Is a&.wuod to consist of n levels, the lowest of which has onlyV one variable X
(a. g., the totail nmn'or of excited neurons In a given nerve catr, idose values
.ave an Upper limit. A gauging- function of the necj~t level depends on two variables.

and the gauz1wz function c)pn() 1 , x 2;, .a of the nth level depends on n variables,
the sum of u.hieh hAS an uppeor ltrnit. The expression -

must ho o'ptinied. This is done by dynamic programniin, z-tothods in widich thA gaut;ing
function of the hicihest level is optinized first, and then the lo-jor functions arc
optimized in succession. A recurrent formula is given connectIrS. the succesrive
stepsm. The optimization can also start with Use lowest level; both proce~sss are
mathematically equivalent. The question as to -siat direction is actually realized In
the living org~anism ray be of theorsticA'I n practical inter-' OrIg. art. bas'
i4 equations.
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AUTXCt.: Vasilik, P. V.

a.n:G none

TITLZ: S1"unation of naural mcchanism•s for rosulation of hcart activity

SCUv'C]: Vsesoyu>naya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Probles niyrokibernetiki (Problens of ncurocytcernctics). reforaty dokladov
konforentsii. Rostov-on-Don, Izd-vo Eostovskozo univ., 1967, 21

TOIC TGkS: heart, biologic nodal, self rogulation/ (u) i2N analog computer

A3SV•,ACT: The model for controlling heart activity based on physiological concepts
of the control mechanisms of this organ is proposed. The model, on a kz;-? analoc
computer, reflects synpathetic and parasympathetic means of control, and feedbacks
with interoceptors. The case of short term change in load when the neural niechanisms
basically control change of heart activity is examined. 61t is asstuned that other
(hormonal) control mechanisms are not fast enough to react effectively in a short
time period. Data from experiments on the model are compared with data from
exeriments with people to determine sensitivity changes of heart mechanisms in
respect to controlling influences in ontogenesis.

371.

AUTHOR: Volynskly, A. M.

RGG: none

T211: Phylogenic improvement of the self-regulating system of the motor act

SOURCS: Vuesoyuanaya conferonr-lyia pc :.eyrokibernetike, 3d, Rostov-On-pon, 1967.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsai. Rostov-on-Lon, Izd-vo Rostovskogo univ., 1967, 25-26

TOPIC TAGS: pigeon, frog. sensory motor area, proprioception, muscle stimulation,
visual perception

ABSTRACT: The motor act self-regulating system for prolonged or brief maintenance of
a specific position of the body of an animal or human in space was investigated. An
electron oscillograph with an amplifying system was used to record discharges of
proprioceptive impulses from the extensors and flexors of the pigeon wing and the
hind foot of the frog, and the effector stimulation of muscles of the central nervous
system during limited flight of the bird and jump of the frog. Similar experiments
were conducted under artificial closing of eyes. Discharges of proprioceptivo
impulsation in pigeons gre almost two-fold in quantity and frequency over those in
frogs. The effector output of impulse flows to the muscles in pigeons in 40-60A
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higher than in froýs. Artific~al closing of Cycs had little effect on
proprioafferentation of frogs but had a clear effect on pigeons. Results show that,
in birds, information reaching the brain from the visual analyzer is important for
irproverent of the motor act self-regulating system,

372.

AIAHG-ORS: Zakharov, V. X.; ll'yutkin, C. 1.; Lypar', Yu. I.; 2.aystrakh, Ye. V.

0RG: none

TITLF: Restoration and maintenance of homeostasis in terminal states under conditions
of interaction of an automaton and an organism

SOUUICE: All SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Vaprosy
bioniki (Problems of bionics) ::oscow, Izd-vo "Nauka", 1967, 311-315

TOPIC 2A•S: bionics, cybernetics, automatic machine, automaton, homeostasis, dog,
blood pressure, biologic respiration, heart, digital computer, data storage, data
analysis

ABSTRACT: An automatic digital analyzer and regulator of physiological functions is
described. It automatically normalizes vitpl functions in the presence of severe
disturbpnrms due to bKnd lcs:, introduct.Hn ox a peptone solution, and an ether over-
dose. Arterial pressure, heart activity, respirat-on, and bioelectric activity of the
brain were need to determine the state of the organism. The device measures the
extrema and duration of nonperiodic electric oscillations in four channels simultane-
ously, averages the results ovei a given time interval, and stores the averaged data
with subsequent logic analysis for actuation of the necessary control elements. The
device uses about 1500 ferrite-transistor and ferrite-diode components. in 138 tests
of 38 dogs, only nine died, of which seven died when the test was repeated on them.
Orig. art. has: 2 tables and 2 figures.
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SECTION H. ARTIFICIA ML ETLLIGENCE (PATTERN RECOONITION,LEARNING

PROGRAMS, S PECIAL DEVICES)

373.

AU-MCi: Ano-oa•r, N. M.; Ka~atkin, A. M.; Kasatkina, L. M.

0O$z none
TITLE: Possibility of croatina an artificial itnlloct based on i-networks

SCACEC: Vsesoyuznaya konferentsiya po neyrokibernctike, 3d, Rostov-on-Don, 1967.Problemy neyrokibornetiki (irobloms of nauroc)bernetics); roferaty dokladovkonferontaii. Rostov-on-Don, Izd-vo Rostovskogo univ.. 1967, 5-6
TOPIC TAGS: algorithm, nouron, artificial intelligence

ABSMACT: The report describes the basic theses of heuristic simulating of pvychicfunctions with networks of elements similar to neurons. A discrete-an log informationmodel of the neuron is proposed, and static and dynamic characteristics of the modelare presented. The neuron network is examined and some of its properties areinvestisated. The formation of neuron networks 'from onsemblos of neurons isSdescribed. They are oxamined as information models--i-models (structuralreprosentations in the network) of codes of input effects. Results are presented ofan experinental investigation of a digital computer program simulating• the formationOf i;-odels. and the properties of the i-models are considered. Networks whose:element are i-models of the M-network are examined, and the principles of seomanticJ orignization of the M-networks are stated. The possibilities of simulating basicpsychic prograjs with 111-networks are analyzed, A functional algorithm Is describedand thle irifcamtion processing role of the H-network in & hypothetical amplification-.brking s--i.t. m Is discussed. Definitions of complete and inemplet Yo-utomatons are', "iv., ad. mxampl., of 4-au'tmatcn• are posented..
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371.

.UT7.!re: Inoeoemt.sev, A. N.; 1.ovikov, F. P.

11G: none

"ITIZ: Investigation of learning alCorithms in elementary environments

3ORUCE: Vsosoyuznaya konferontsiya po ncyrokibernetike, 3d, Rostov-on-Don, 1967.
rroblery neyrokibernetiki (Problens of neurocybernetics); referaty dokladov

Sonferontsii. Rostov-on-Don. Izd-vo Rostovskogo univ., 1967, 56

TOPIC TAGS: learning process, a&!o, ithn, environment sinulatlon, pr•babillty

ABSTRACT: Any complex tactics for solving information probloms are based on the
prcscnco in the environment of a specific complex of limitations. A study wft n~de
of search tactics with limitations in elementary environmonts; these have certain
important advantages over complex environments for invostigating a given question.
Elementary environments have two states, a int and arin, between which an objective
connection exists, i.C. there is a certain operator a from B = ( 2 p 1 ?' 1 )
which translates the environment from one state to another. The state oa the
environment is a word in a certain alphabet A - (a, 0- 2 ", ,,, ). The environments-
selected for examination were determined environmenls, envlro*ment. of probability
uton transition. those of probability in the initial and final states, enironments
with noise, and others. Results of experiments and sim ailt of behavior in theae
eiviromernt are. presented.

375.

AUTHCr: Kravchenko, A. I.

CGG: none

TITLE: Structure of self-learning recognition systems

SOURCE: Vsesoyuznaya konferentsiya pc neoyrokibernetike, 3d, Rostov-on-Don, 1967,
Probleoy neyrokibernetiki (Pýroblems of neurocybernotics); referaty dckladov
konferentaii. Rostov-on-Don, Izd-vo Rostovskogo univ., 1967, 73-74

TOPIC TAGS: learning process, form recognition, mathematic model, algorithm.
probability

ABSTRACT: A general structure for self-learning recognition systems assumes the
following: a)the object of recognition is the abstract logical form B.E(B )n1.1,
whnich requires distinguishing B Jfrom other elements of the set accordi&g tý ?avaiable
characteristcs 1'( ;b h nature of a recognizable form is dat~err.ined
without utilizatiin o!zTiformation according to vhich it is recognized; c) seniotics
are limited only by the rules for determination of characteristics in the case of
continual recognizable information; and d) the "characteristi.-phonomonon" cause and
effect relation is a stochastic one with evaluation of the recognisable eignificance
of a characteristio of a statistical conditional probabilty p(Bj/A3 ). n-open model
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having unlirilted expansion of co.,pared dr.nunorable sets of characteristics anc
phenomena in the self-leorning process is exvnired. Sei-open rodels With exj1nsion

according to m or n and closed' loop r.odcls with m and n fixed arc stccial casts. The
material for model construction is reli!.ble information about reliable phenonena
(about the realization of A./B.). The logical basis of the model is thn natrix

with the ele::ents (i/ A) Simple self-learning is atta-nid by adding a basic
resojintion program (a known oný is assunoed); a) with a program of change in the
principle matrix according to a reliable result of each solution; and, b) with a

subprogra.n of exclusion from. the solution of parts (lines) of the principle matrix
which are constructed on statistically insufficient material. The possibility is
demonstrated of solf-improvoment of self-learning recognition systems by addition of

1an algorithm: a) with searches for the complex of K-characteristics of con.boinations
of simplexes of C-characteristics, including negative ones yielding more exact
solution than solution according to the set of individual C-characteristics;
b) inclusion of effective K-characteristics in the logical basis of the model;
" c) discovery of K-characteristics in a set given for solution and the sets of

C-characteristics !ubstituted in it; and, d) expanst.on of the model according to n
by the addition of the set B of elements Bj and others.

376.

INjfgNToR: Kreynin, S. I.; Lashevskiy, R. A.; Maksimov, M. N.; Rabkina, N. V.;

Khaivkin, V. Xe.; Skvorteov, A. M.; Norkin, L. M.

ORG: noae

TITLE: 1moirydevice. Clasr 21, No. 184935

SOURCE: Izobreteniya, promzshlennyye obrLztsy, tovarnyye znaki, no. 16, 1966, 55

TOPIC TAGS: computer memory, computer storage device

ABSTRACT: ThMs Author Certificate introduces a word-organized memory consisting

of MIltiaperture ferrite plates, and a magnetic decoder with transformers using

multieerture ferrite plates (see Fig. i). To increase both the speed and capacity

9 Fig. 1. Memory device

1- - Ferrite plate; 2 - diode matrix;

3 - bias winding; 4 - excitation winding;
5 - output winding; 6 - printed winding.

and to reduce the required power, the magnetic decoder contains a diode matrix of

integral planar structures with a number of p-n junctions -qual to the number of
addresses in the device. Orig. art. has: a figure. [JR]
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377.

SYNTAX AND ELECTRONICS

Leninskaya smena, no. 45, 4 Mar 67, p. 4, col. 5. AN70091I81

At the Institute of Languages of the Ukrainian Acadeimy of Sciences,
A. Grishchenko selected various literature texts which were then
recorded on a tape recorder. The texts were electronically analyzed
and the intonations determined in the form of.physical quantities.

[NCl

37u.

AUrHCIi±: .ilkolau, S.; Popovich, A.

L5..C-: Gnone

TITIL: A question on the theory of forn recognition systems

SOU•CS: Vsesoyuzraya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Problemy neyroklbernatiki (Problems of neurocybernetics); referaty dokladov
konferent3ii. Rostov-on-Don, :zd-vo Rostovskogo univ., 1967, 104

TOPIC TAGS: pattern recognition, experimerntal psychology

ABST? ."T: A general theory for form recognition and principles for realization of
sone devices which identify acoustic and graphic forms are described. The theory
rakcs use of abstract, rnultidtnonsional space, and an area of general space
corresponds to each recognizable form. Categories of forms recognized unanbiguously
and anbiguously were deternined. A specific multidi-onsional vector was given to
each form, and a specific form was recognizcd by calculating the product of the
vector apfliod to it and vectors from a reference set. inhe recognized form, by being
classified Ln the category of forms represented by the vector with its product
r x r... is equal to zero. iRecognition of acoustic forms involves a theory of signals
of vowels and a siriple device based on spectral theory for identifying vowels.
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Au:E0Q!: Sirkisov, S. A.; -~~in U. .

OR:none

S~tCS%:C: Vzcsoyuza-naya, ko~ncrLtntsiY± a :P0 r'-::~c ~otvo-n 1957.
?roblan-y reyrok!7bcrrnetiki (.":obLC~n: of n--.-rct'--ý.--'4cs); rcefrz.tLy -oklc0

TOPIC TA3S: neuron. learninZ process, ý.ýthona'i A.X

A3SZRC?: an-nins, of behavior inl a dyn~nnc cnvirorzcont is urp-e.-stood~ as the
mininizatior, of rsathcnatic ex-o-ctat-on \~~.A, T. .11)]. VhCr0 X is the iripUt vc~tor-
function for the segnent (00,T). rnti Q'' a ar nho sozs of all zynaptic -w-J.-h's,
delays and network- cloenr.t th.-esholds. is a quality lur~cti-on 1h.*Ich i4 s ually an
unkn~o-. and is given in the process of --work on Lndivicdu--L pa!ira (x, y), where y is
the output vector fiunctior, o the notvoý-k w,.hich is siLn,-2o-valucdly doc~ndby
i~nput x and~ by T an~d h, the paraznetors of netvork A. Z-Ic networks of throshold
elements are diviaded rnaturclly into layers. if all 'Layers have th1c same nu.'.'er of
eler-ents; then a semcigrou-p is formed, genarsteod by all threshold transfor:.ations (the
layer of tUhreshold elements corresponds to the elenont form~ing the semligroup). :%e
semigrouo beconoas finit3 in the case wheon theo network is without synaptic delays and
is infinite Vhen the network has delays. Differont algebraic and conbinatorial
problemrs arise in connection with clarificaltion oi' the structure of~ the senmicroup.
Strict inclusion of the constructed seni-roup into tho senig-roupo of all1
trans forn-at ions (the Lnconpleteness of t',ho senigroup) was proven. it was denornstrat~d
that the se'-igroup conta:ins all trans for-.ations -for. all possible divi-sions of the
aggregate of input vectors into tv-o forn-s * and the l-c~ngth of t~he corresponding layer
in the senigroup (tha quantit of layers) doas not asynptotically exceed 2n. Using
sone specific examples of learning, it Is demonstrated that these problens aro
related to othert not directly pertaining to neuron. networks.

~A
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,J. •:.- er.,.o:: .V ete!'bauz., I.::.

S3: non;-.
=. riteri- for the discriuina•ton of a limited aet of words

, Am 6SS. N ucnnyy sovet po ko:.pleksnoy problerme "Kibernetika". Voprosy

h) 0.1 (?r.oblcr-• of bion~cz) ::ozcow:, Izd-vo "Nauka", 1967, 68-75

•0?i..•: coz::reszd word codcformrin, speech recopiition, coding evaluation,
co.-unication coding, coding

K.bL ,A-.'. : Criteria for coding words into an unambiguous binary quantity are discussed,

and the efficiency of a coding system is analyzed for word lists. The words arc coded

on the criteria of: nwabcr of syllables; the accented syllable; the number of tip-of-

the-tonznae teeth sounds; nrumber of breath-explosive consonants; etc. With an m-digit

b r.iry code there are A . 2'n distinct code values available. If a one-to-one
corr..ponacnce betwecn n words (n -'. 1i) and a code value (a < A) can be established
--ith a t of :Z words, we have an unambiguous coding of peart of the words using part

o0 th '. For :.n ideal coding, n = N, a = A. Four lists of words have been

ctul-i I0--O-:ord list of digits to a 600-word list of computer terms. Ten criteria

vcr:• •. • into a 16-digit binary code (m = 16). The codability coefficient (k-) wvas

cauieilatcd as the ratfio of the enthAropy of the coded words H(n) to the enthropy of the

tnt're. list H*(,.. For equally probable and mutually independent vords k. - logr/]ogz'.

Sinill_1ly, the coefficient of code usability (kA) is .(a)/H(A). The coding effective-

ncst coeffici'.t (k.) then is ke = kJ.k.. The effects of unequal word probability and

4n-_.rdepondunce are considcred. For the 10-digit list k, - 1.00, kA - 0. 20 7, ke

0.207, and for the 600-%:ord list k- = 0.978, k - 0.562, k = 0.550. By using only
j A e

seven digitn, ke for the 10-ford list increased to 0.403. The circuit for accomplish-
in!: t.1;c, codirv. is prescnted and the details of operation of the circuit for counting

the nui(ber of tip-of-the-tonoue teeth nounds are discussed. Orig. art. has: 3 tables,

C fiaur.-, and 7 forxu!l,!.
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i% Vi,%,NOR: So;olov, S. N.

"F.ý; none

STVE: Optical memory unit. Class 21, No. 185367

SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 17, 1966, 29

TOPIC TAGS: comput.ir memory, laser optics

ABSTRACT: This Author Certificate introduces an optical memory unit consisting of
controlled light sources, a write information register, a photodisk, and light
sensors (see Fig. 1). The coherent monochromatic light sources are placed in front

Fig. 1. Optical memory

I - Register; 2, 3, 4 - coherent mono-
, chromatic light sources; 5 - reference

source; 6 - photodisk; 7 - photo-
sensors; 8 - etched glass.

of the photodisk and are coupled to the register containing the iniormation to be
stored. The coherent reference source is placed in front of an etched glass while
the light sensors are located at the focal points of the system behind the photo-
disk. The advantages of this memory are its reliability and the increased write
information density permitted by superimposing the stored information. Orig. art.
has: 1 figure. [BD]
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382.

AUTHOR: Torgovitskiy, I. Sh.

ORG: none

TITLEs Pattern recognition in the absence of a learnirn process

SOURCE: A1 SSSR. Nauchnyy sovet po kompleksnoy probleme "Kibernetika". Voprosy
bioniki (Problems of bionics) Moscow, Izd-vo "Nauka", 1967t 107-113

TOPIC TAGSi bionics, cybernetics, pattern recognition, algorithm, integral equeion,
polynomial, error, function, probability, probability distribution, minimization

ABSTRACTs Methods of pattern recognition in the absence of learning are examined.
Information on the input situations enters the recognizer in the form of an n-dimen-
sional vector of the criteria X - (X1, X2 , ... , 1 n) so that wq situation corresponds

to a point in an n-dimensional space. A situation is related to one of the classes
according to the sign of the decision function .- L(X) - H, where

L (X) P2. (x) 42
Po(X)q1

is the likelihood ratio; H is a threshold in whosi selection the costs of errors can
be taken into account; and P,(X) and P2 (X) are the conditional probability density

functions for the appearance of point X in a corresponding class. Given the equation

of a hyperplane
a. L

it is shown that, when P1 (X) and P2 (X) are unknown, it is possible to determine the

unknown coefficients that emnure the best division of the criterion space into two
clauses . The t.funotion &I e . .

F - q, 0 (.4',
I-I J.t . .

where

is minimised by extrapolation. Stochastic approximation gives the recurrentalgorithm
0?"4,= a, + 6"'(0 x )X"

I - O ;Xo.l

where &I 1 is the i-th coefficient of the dividing hyperplane iln the (a + 1) - K step,
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and 0, if '(a-", X..')>0 and X'"*'c.I
0, it (a Xm*) <O0 and - Xm'! ElIf

6M 1. if'" X"') <O0 and *X4141 E
-16 if (a-, X""')> 0 and Xmtt Ell

Other methods afe discussed. Orie. art.* hams 6 rormgas.

383.

AUTCRS~ Vaynikkag G. M.1: Petunin, Yu. 1.

C RG: Slone

TITI~s A learning progra for solution of 9ptimAal probl=ut

SMCS: Vassoyusna~ys konforentaiya Po, neyrokibern i~tke, 3d, Roxtov-On-Don, 196?.
Problmqy neyrok-ibernetiki, (Pr'oloms of neuwocyberneios): referaty, dokiadov
Iconferentail. Itostov-on-Don, lId-vo Rostov~skcogo wnily. 1967, 18

STOM TAO83 learning program, functioen, Perceptron * optlimal A~atomatic control

'A3SMACT1 A method of local search for tho extreme of a function from a certain
class Of Single-tYpe functions for a learning Program is .oaninod. The basic feature
of the smathod In an Inprovement in the convergence rat In rlation to larnig T9

lerins UAocess can take place analogousaly to the method for correcting errors jt
quatlfoatuu Of elsMetaryOC -peroeptrons. A hypothesis in &advancd that this

Pr'AIuwPl of local search lies at the bosla of optinjuatt pr *Bases tdakg plae in
Stivk anSma&. wit the developwomt -of motor skiIIl .
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SECTION IL MISCELLANEOUS ITEMS RMATED TO BIONIC AND DIOC!MIUTXO
STUDIES

384.

AUDrO?.z Belkin. V. G.

0.' G: none

TITIZ: Use of transposing devicos for obatininZ an FM~ correlation function

SOUMCS: VSGSOYUunayaL konferentsiya po neyrokibornetikce, 3d, Rostov-on-Den, 1967.Problony noymokibornetikd (JFrobleiu of neurocybornetics); relferaty dokiado,konferontxii. Rostov-.on-Don. lzd-vo Rostovskogo univ., 196?. is
TOPIC TAGS: correlation function, ua~gnotio recording~

ABSTRACT: 93G corrolation analysis in the range of subsonic frequencies increisesthe volume. of useful information obt~al ied by researchers. 4cisting types ofcorrolators us~ing magnnetic recordin~g do not always satisfy requirem~ents for nocessaryanalysis time, accuay of analysis and other paranaters. The report examinesproblems related to the uu. of transposineg devices.* br-sed on magnetic recording, forobtaining correlation characteristics of an EM~. A block diagram. of a spectrumtransformer is )presonted, possible operating conditions are examined,. aM sons.correlations are calculated for- given basic parameterse.. <,

385.

.AumtEs Gmeme, V, S.; Lokshina, Vo A.

QRGs none

Tr=l: Investigation of the stability of snxe EEG parameters
* SOMtCE: Vassoyuznaya konferentsiya po n'ryrokibernetika. 3d. Rostov-=n.Don, 1967.

*Problery ricyrokibernetiki (PAoblems of neurocybernetics); referat~y dokladow
* konferentsil. Roxtov-on-Donv YAd--va Rostovskogo univ. * 196?. 30

TOPIC TAGS: rabbit, EEG, automatic control parameter

ABSTRAT: 1he statistical characteristics (first to fourth moments, SAYMMetrY.*xesses in errors, statistical connections) of the following Parameter. Wereinpestigateds 1) amplitude distributions; 2) KG autooorrelation fuietionsi-3)
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spectral density functions; 4) distribution of EizG w.ves by frequency and amplitude
aocordin to Faure; 5) paramoters according to Gnekin: a) averaGo asyr.nrot-y of EEG
waves; b) correlation coefficient for ascending and dencendinZ phases; c) correlation
coefficients for descending )Zasvs and the ascending phases folJ~oving them;
d) autocorrelation functions of timo series, consisting of the longths of periods,
asymetries, and ascending and descending phases; e) distribution of ascending and
descending phases expressed in discrete units with an estimate of the deviation from
the theoretical distribution according to the A 2 method; and 6) characteristics of
the interre3Ationship of the ascendine and descending phases expressed in discrete
units. E= in the form of ink recordings were fed Into the Ural-2 electronic computer
with a device developed at the Thartkov Branch of the Ins.45tute of Mechanics AN
UkrS&R. Experiments were conducted on rabbits with electrodes implanted in bone for
tUe visual and motor zones of the cortex. The biological currents of the visual
cortex were studied under conditions of darkness and rhythmic photostimulation of
different frequencies.

386.

PRIOBLEMS OF COMPLEX SYSTEMS

Cnedenko, B, L. Dudkin, and B. Korobochkin. Ekanomicheskaya gazeta,
no. 48, Nov 67, p. 28, col. 1-4. AN7033944

In October 1967 the All-UnJon "Znaniye" Society held a conference on the
scientific and practical problems of complex systems. About 800 scien-
tists representing over 200 organizations from Moscow and other cities
partLcpated. Approximately 100 papers were presentad, including reports
by 9 academicians and 13 doctors of sciences and professora.

The problem of establishing automated planning and control systems by
applying computer technology to economic and mathematical methods was
discussed and It was stressed that attempts to apply such technical means
to exizting work procedures require that the forms and methods themselves
be changed. The main problem is that those developing such systems do
not have the necessary training in economics and mathematics and are not
acquainted with the basic principles of the systems approach. Those
establI.shLng branch system are urged to concentrate less on the techni-
8al means of selecting, sorting, and collating Information, and more on

the development of new scientific methods.

It has often been demonstrated that man only uses an infinitesimal part
of available information in making decisions and usually only qualita-
tively, I.e., he does not subject information to quantitative processing.
Thus, the value of information systems that simply increase the amount of
information reaching the user is questioned, since they do not result in
the most profitable usa of electronic computer technology. Another
serious defect of information processing systems is that they fossilize
inadequate forme of planning and administration. The system must become
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., adinct of man, and must "think" not inatead of him but for him. Using
Lni sybtems approach it is possible to reduce the rrocess of complex
problem solution to the reciprocally related proc, s! of solving le•s com-
?iex problems, but in greater detail. This appro..ch requires the con-
structior. and use of a complex of economic and mathematical models in
order to find the best solutions.

7Thc conference concluded that the failure to mect the requirements of
bystems approach when establishing automated systems has resulted in

.i :ailure to meet objoctives. The conference also discussed methods of
investigating the behavior of man in man-machine systems and other
-.pecial problems of the construction of complex sets consisting of
1:dolitatively heterogeneous elements. The conference recommended the
,:eation in all basic branches of the national economy of design and
scientlfic research institutes for automated systems of planning and
control and urged that they be staffed with qualified scientific-
technical and economic-mathematical administrators. (NCI
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N . C ON 310ACS (USSR)

CBS: none

.he %con,! All-Union Confcrencv on Bionics, organized by AiC A t.-,
c. ience. USSR, the Ministry of Nigher and Secondary Spec:..lied

_it t..v A•c.eJey of Medical Sciences USSR, and the All-Uni, o csint:I-

.'. ~t:.Z Sciety for Radio Engineering and Telecommunlicatio irner.
"".-v, *, ,.! at Moscow State University from 20 to 24 December 1i96),
.::•nded •v gome 1000 scientists zad engineers from the USSR. hBulari..,

. unmeary. Amiong the participants were 600 radio, electricalmechani-

cal, and automation engineers and specialists in computer technolo7 and

•--hcrnetics; 180 biologists, physiologists, and physicians: and 180 phys-

.,ts, mathematicians, psychologists, chemists, philosophers, and other
specialists. Six papers were presented in the plenary sessions and 100
in the various sections.

Academician A. I. Berg and Prof. B. S. Sotskov presented a paper

entitled "Present status and trends in the development of bionics"
dedicated to general problems of bionics. It is pointed out that the most

1=rertant results and studies in bionics in the last few years were

.. j.ciated with the processes of receiving and processing information.
.:;eze include studies concerned with the design of quick-response, reliable,

'--=al, and economical elements on the basis of the performance of receptors

aud analyzers in animals (ear, eye, olfactory organs, and others); with

the structure of orientation and navigation systems in animals; and, on

the basis of Lhese studies, with the design of response devices and new

navigation and communication systems. A great deal of attention has been

paid to developing Information-transforming devices and systers, to eval-

uatint and storing information, to constructing neuron and neural nct

models, to searching for new methods for solving complex problers, in

,jarticular, to developing heuristic programming methods and to developing

bionics aspects in pattern recognition problems. The opinion is expressc..

:hat important results can be .xpected in designing high-quality amplify-

ing. relay, and logic elements and devices which ensure the separation of

signals from noise and also in searching for new methods and physical

principles for time-dependent and spatial selection of signals. A series

of bionics problems were indicated which the authors considered urgent.

N. P. Naumov, S. N. Simkin, V. D. ll'ichev, and V. R. Protasov pre-

sented a paper entitled "Means of communication in animals and their

medeling" in which the problem of controlling the behavior of a large num-

5er of wild animals on the basis of modeling the signals (chemical,
optical, acoustic) serving as means of communication between the animals

is analyzed.
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1rn a paper er, t• Mhe problem of mod%,'ling a.universai .o. "
A. Vinnikcv ar.-:. tzhe receptor cells of various sensirng organs from

:i •ngh point of vv..

In t.,e paper 3 P. Krayzrner entitled "Modern conceprz of the human
,ry and bionic n-cans for designing the memories of cybernet.c .Iachines."

:e pecularities of the human memory are analyzed, and its capi:ity. spe-
cific capacity, and A;ff.ciency as compared with computer memor't.,• are eval-
uated. The course cf further studies of the memories of biocscgieal systems
is outlined.

:,w paper tv S.. K.leinenberg and ".V V. Keokshyskiy ,.
'-ern probler-c in •,.'iogical aero- and hydrodynamics," pr-- .t. J .1t L.tA

ciosinr plenary z :,.. analyzes the probler of mode~ing t:.l .. piing
process of f:vinp or swirning animals, ensuring hIipt vclocIt,. A' t I nw

Aoss of ener•-. A critical analysis of atte-pts to explain, , thf- !odro-
dynamic reistance of svimming animals is low is presented.

In t.:. last paver presented at the vlenary session by R. . Karanticycv,
. uchkin, M. Ya. Subbotin, and Ya. D. Finkinshteyn, enLft'ed "Certain

-enhral regularities in chemical reception illustrated by means of the
,xa:.ie of an odor perception mechanism," a series of general nrincinles
-n t.e structure of neural mechanisms whic~i execute the tas.k of chtemical
reception are presented.

The other hundred papers were presented in five section:.: 1) aepcetors,
:.naiyzers a•nd patterr recognition" 2) reural organization and bionic
aspects in reliabiliry; 3) bionic aspects in control, regulation, and in
the nan-automatt.n problem; 4) orientation and navigation in nairml;
5) oiomechanics =n! bloenergetics. The chairmen of these secasions -cre:
Cr-rresponding Menbe, of the Academy of Sciences USSR C. V. '.Ikoiskiy;
and Professors N. F. Naumov, S. N. Braynes, L. P. Krayzmer, A. 8. Konar,
A. ". Netushil. V. V. Mavchanidze, S. F. Xanziya, Ya. A. Vinnikov, .In&;

O. 0.Belopol 'skiy. 'Me many problems analyzed in the sections included
:te organization of structures which realize pattern reconpnirion pro-
cesses, algorithrizazion of these processes, the connections bctween
:earning and pattern recognition, and the design of devices sNmularrng the
various stages of the recogiition process. A series of pape:f were ded:-
ca:,ed to the synthesis of formal neurons, the relation bcrieen the reli-
aIlity of the brain and its probabilistic-statistical orpn•ization.
-ozeling the ax .l-nritic sphere of a neuron, and the id•irir. ,.f remorv
w',,"ces or. mie llasi; of biological systems. A great deal o$ attention was

- .. to papers zoncerning the effects of electro-agnetic n:.cn.orena 6n
- . .ozicai -7ncr'r s-steets in man and on machine remories, -i mo•or iro-

.•es and the mechanisms for controllinr them, and behavior and search
-. chantsmb. The problems of orientation and navigation in is.rocts, fish.
4nt birds and o& constructing of models on the basis of data obtained ,fron
studying the motor organs of animals were anlyzed. [LWJ
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The Conference recommended that specialists be trained in bionics and

-hat postgraduate studies be organized in bionics at the Lniversities,

institutes of the Academy of Sciences USSR, and other scientific insti-

tutlons.

SOURCE: Kazmin, G. T. The Second All-Union Conference on Bionics. AvTo-a-

tika i telemekhanika, no. 5, 1966, 204-206.

TOPIC TAGS: bionics, All Union Conference, biological process modeling

388.

AUTHOR; Rezhabek, B. 0.

ORG: none

TITLE: Probability organization on the molecular and cellular levels

SO{RCE; . Vsesoyuznaya konferentsiya pa noyrokibernetike, 3d, i.ostov-on-Don. 1967.

Problemy neyrokibernetiki (Problems of neurocybernetlcs); referaty dokladov

konferentuii. Rostov-on-Don, ltd-vo Rostovskogo univ., 196?7 129

TOPIC TAGS: cell physiology, probability, molecular structure, enzyme, WtA

ABSIACT: The probability organization of processes inside the call should not bo

considered as the direct consequence of principles of quantum mechanics or statistical

physics. Principles of the former are for basic construction of the molecules, and

those of the latter lead the system to disorganization or stble equilibrium.

"Probability organization on the molecular level should b6 understood as the absence of

a rigid, unchanged structure of the molecule or the molecular complex and as

appearance of this structura at the necessary momont with a specific dogrce of

probability. Specific examples are presented of such structures, ihich includo:

a) the organization of an active center of enzymes (according !o Koshlend); b) the

kinetics of reduplication of DN;A (according to Volkstoin); c3 the functioning of the

system of cistrons (according to Jacob); and, d) the probability organization of the

receptor membrane.
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369.

AUTHCýt: Terekhov, V. A.

"ORG: none

TITLE: The "game tree" and human search for problem solutions

SOURCE: Vsesoyuznaya konferentsiya po neyrokibernetike, 3d, Rostoy-on-Don, 1967.
Problemy neyrokibernetilki (Problems of neurocyoernetics); referaty dokladov
konferentsii. Rostov-on-D~n, Izd-vo Rostovskogo univ., 1967, 146-147

TOPIC TAGS: game theory, thought process, computer sinulation

ABSTRACT: The process of solving a game problem by machine or by man can be
represented in the form of a "game tres.", Analyris of experimental materials
demonstrated that while a "gae tree" is the stunary characteristic of the total work
performed by the subject, it does not reflect the organization of search itself (the

oequenoe of individual searching acts). The "game tree" establishes the sequence of
"moves. but does not completely express the preparation of this sequence. At best the
"tgame tree" fixes the interactions examined by the subject which have a character of
direct moves, and does not reflext a meaningful relation between individual attempts
at problem solution. The "game tree" also expresses certain more approximate
characteristics of searching activity. The "game tree" does not include what the
subject has not examined, but does reflect qualitative differences between individual
stages of the problem solving process. Correlation between actual search by man for
problem solutions and the plan of the "game tree" should be taken into account in
computer simulation of the human problem solving process.
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39o.

OVUMs Tsepkov, 0. V.

gt none

TITLE: Problems in designing systoms for colloction and processing of
neuroyhysiological data

SOURCE: Vscsoyznaya konforontsiya pa no-yrokibnrnotiko, 3d, Postov-on-Don, 1967.
SProlamy noyrokibornotiki (Problems of nourocybernotics); roferaty dokladov
konferentsii. Rostov-on-Don, lad-vo Rostovskogo univ., 158-159

TOPIC TAGS: information processing, neurophysiology, data processing equipmont,
electronic equipment

ABSTRACT: Principles for the design of complex electronic systems for collection,
transformation, nd processing of biological informatioziwaro exar4ined. Instrumonts
and devices which are part of these systems must ensure organization of an experiment
according to a proscribed program under automatic control. Moments of stitching
produced by a device can be functions of time or can depend on the reaction of the
investigated objeot. Problems connected with ensuring coordinated work of tho
eqidpscnt used in oxperiments can be solved by using a multichannel generator with
stepped frequency regulation as a synchronizing device. In so doing the pulsation
frequancy at the output of each generator channel must always be a multiple of the
frequency of the stabilized source of oscillations. The system must provide
multichannel reading and recording of the potentials, ts well as visual and auditory
indication, and general pwrpose amplifiers with a large coefficient of amplification
can be used for this purpose. The problem of a general purpose stimulator is solved
by special devices thich are active lines for pulse delay for controlling the work of
standard generators. The parameters of the generators' stijuli partially respond to
the requirements of the procedure. Transformations of impulse activity into a

.continuous signal (for processing on an electronic computer) and the inverse
transformation (for processing on a digital computer) must be provided in the system.
Use of specialized computers for analysis of experimental data is advisable in a
nbc of cases.
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391.

AUTLH: Zaldaer, Yu. Ya.

QRG: none

TITLE: bhe stochastic nature of differentiated inhibition

SOURCE: VWcsoyuznaya konferentsiya po noyrokibernetike, 3d, Rostov-on-Don, I96?.
Problemy neyrokibernetiki (Problems of neurocybernetics); referaty dokladov
konferentsii. Rostov-on-Don, ltd-ve Rostovskogo univ., 1967, 48-49

TOPIC TAGS: man, animal, conditioned reflex, visual perception, probability

ABSTRACT; Comparative physiological study of the differentiation of visual
conditioned stimuli in animals and man during simultaneous presentation of positive
end negative stimuli discloses different reinforcement of the developed inhibition.
In preschool children differentiation of stimuli is rapidly roinforeed and remains
at a levul of 100 adequate reactions. In higher and lower apes differentiated
inhibition appears rapidly and attains a level of 80-95o adequate reactions, but a
level of 100$ is rarely attained even after thousands of presentations. In brown
boars and birds under similar experimental conditions, differentiation develops very

Sslowly, is extraordinarily unstable and is often disturbed. Traditional concepts of
the rigid, deterministic nature of processes of higher nervous activity do not

explain the absence of 100% differentiation of sufficiently well distinguished
stimuli even with prolonged training. This phenomenon, however, becomes
understandable in the light of concepts about the probability nturo of nerve
processes (Kogan, ?enitskly, Vasilevskiy, et &l.), *.tich assign a significant ,ole
to random factors, in particular to internal and external noiso. Jbsolute
differentiation of stimuli by man can be examined as a particular case caused by the
influence of a second signal system. Conditioned reflexes to absolute
characteristics have very little correlation with those to relative characteristias
of stimuli. At least eleven factors acting on this correlation and often
functioning simultaneously were studied. Here also, a probability interaction
rather than a deterministic one is present.
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392.

AUT1CR. Zaripov, R. 1h.

CRO: none

TITLE: Investigation of musical compositions on computers

SOURCE: Vsesoyunaya konferentsiya po neyrokibernetike, 3d, Rostov-on-Don, 1967.
Pr•blemy neyrokibernetiki (Problems of neurocybornetics); referaty dokladov
konferentai•. Rostov-on-Don, Izd-vo Roitovskogo univ., 196?, 109-110

TOPIC TAGS: computer simulation, progranmed teaching, acoustics, random process

ABSTRACT: 7he present work simulated musical compositions on an electronic computer
using a random process limited by specific principles, and examined general principles
for organization of algorithms based on hierarchic levels defining different musical
concepts. The simulation included composition of melodies and rhythm. The literature
indicates that rhythm and melody are synthesized together according to a rhythm-
melody principle, uhich includes a more flexible method of synthesizing the melody
first, and then the rhythm. On the basis of a program for harmonization of a given
melody with four-part chords which imitates the solution of practice problems in
humany, a program was constructed for analyzing solutions of problems in
huuonization, fulfilling the function of the teacher. A similar program can serve as
a pototype of a "teaching" program in music instruction, in particular for teaching
a ocurse in harmony.
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