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Academy of Sciencej USSR), Vol XXXII, No 59 HoscoW,
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During the last few years, cybernetics and the problems

connected with it more and more excite the imagination and serve

as topics for debates and discussions, The growth of interest

in cybernetics has been remarkable. It is a sign of the beginning

of a new epoch in science and of the rise and rapid growth of its

now divisions linking together f 4elds of knowledge which yesterday

still seemed to be widely separated. Cybernetics is the science

of control, and control is united purpose of action. We observe

the processes of control everywhere, in living organisms as well

as in the automatic machines which we create and in the society

in which we live,

But ony a comparativey short ti.e ago did we grap very

Important concept of a vnity of laws, to VUOh the control PmOeeeS

are sab.tamte, n atter iAere tbh a. feud, be thq



in the nervous system of an animal or of man, in a computing

machine, in the control mechanisms of automatic machines, or in

the economic structures of. modern society. This idea was the

basis for cybernetics.

Control did not exist before the emergence of life, but

arose with its origin. This distinctLve characteristic is a

comon feature of living organisms. Everywhere, where life is

met, we find that it is associated witb control processes. And

everywhere, where we meet control processes in nature, we without

exception also meet the phenomenon of life.

With the alternation of countless generations, the forms

of life were perfected, the organisms became more complex, the

level of vital activity increased and, finally, in the form of

human life, came to know itself. One of the most importar.t

results of this recognition was the creation of artificial control

systems, the offsprings of human genius. The first automatic

machines in the history of the earth appeared. Systems in which

utrited purpose of action was accomplished without direct participation

of living organisms were created. But man, the creator of these

automatic machines, gave them purpose and forced them to serve

his will. The world of automatic machines is closely tied to the

world of people. They are his creation and reflection.

The imitation of a man's or an animal's activities was

the starting point for the creation of the first, comparatively

primitiv, automatic control systems, As late as the XVIII century
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they even tried to give the automatic machines a superficial

resemblance to living organisms. Without a doubt, priority in

th. area of the basic principles of control belong to nature. And,

nonetheless, the appearance of the tirst automatic machines was

the portent of a new era, The crux of the matter lies not only

in the practical benefits of automatic machines, but also in

consequences of a scientific nature. The primitive control

systems created by man could be thoroughly studied and could be

"picked to pieces." Han was then &111 to study these "cells"

of the world of automatic machines and these simplest of concepts,

the knowledge of which is necessary for the creation of a theory

and the emergence of the laws of control. Only by following

this method is it possible to study the complicated relationships

which exist in the interdependent systems of control characteristic

of a living organism. That is why the development of the theory

of control won based on technical achievements, Automatic machines

gave rise to cybernetics. And up to the present time this is why

its division which is concerned with the theories of control in

technical systems - technical cybernetics - is the furthest advanced,

It is chiefly the area of technical cybernetics which has seen

an exceptionally high rate of growth, and not only a growth of

ideas and theoretical results, but also the introduction of these

ideas into life and practice. In this way, the practical value of

cybernetics becams apparent before everything ele through its

technical adaptabilities and applications.



But the development of cybernetics is extremely important

for all the Sciences which touch upon 5'. The principle of

unified laws of control has, other t'han a cognitivet also a

purely practia , value. It permits the chaking of various

hypotheses concerning the functioning of the nervous system on

inanimate models and, at the same time, helps the physiologists

to understand its functions. The collaboration of phyuiao-

mathematical, technical and biological scier*es promises a

Vevolution in biology. The principle of unified laws of control

is also invaluable for engineers, because Intelligent observation

of man's activities and analysis of his physiol6gLaal and

psychological causations give rise to new Ideas and new principles

of construction for coplex automatic machins.

Thus, the process of control is the basic indication of

vital activity. .A 3bte,7

lote: In order to avoid a misunderstanding, we will

note that we do not by any means intend to establish a leel of

equality between a living organism and an automatic machine, even

though in each of than control processes are realigod. An automatic

machLne is a product of the activities of a living being - of uaaj

Cybernetics thean, is a complex science which studies

control processes over a wide field and appears in connection

with manifestations of life in general and the activities of man

in particular. Control processes in a cell, in an organim, in

the assocLations of liv r oranims, to bina soGdtyg in an
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automatic process and in the variegated manifestation. of man's

intellectual activities are, all of thfist areas encompassed by

cybernetics,

of course, we are far from having the thought of trying

to axpound on the many various tasks of cybernetics and will

discuss only orze of its divisions - automatic control.

By using scientific achievements, man is in ever-greater

measure conquering the forces of nature. The development of

atomic ettergy has acquired tremendous importance in our day,

* Without a doubt,, Soviet science will also solve the problem of

controlled thermonuclear reactions, Hlowever, there is no doubt

that this powerful force can be curbed only with the help of

automatic control. Indeed, even the atomic reators now operating

cannot function without automatic control. More than that, it

can be asserted that all the modern, highly-ffcient processes

require the use of automatic control.

Automatic control, to an ever.-Increasing extent, is taking

over in many varying branches of the national economy. Each day

brings news of the activation of automatic machinery in matallurgy,

* chemistry, machine construction, energetic& and mining,

Automatic control systfms have escaped the confines of

the earth,, they have reached the moon, they extend their potential

tar out into space. Even the successful launchings of artificial

earth satellites and space vehicles would be unthinkable without

the use of highly perfected systems for automation in them*



W all know how much Importance is attaded in the Program

of the Party to the tasks of automation as one of the main lines

for technical progress to provide a radical increase in productivity

and an improvement in the conditions of labor.

The tasks for widespread automation of the national

economy formulated by the Program of the CPSU require the accomplishment

of a wide range of scientific research. A number of unsolved

problems is holding back automation. Many processes and machines

are not mechanized and not prepared for automation. W% still are

not able to control many quantities, have not solved questions

concerning the reliability of equipment and the utilization of

computers and control machines is difficult not only because of

their poor reliability but also because many processes which

could be made automatic have not been thoroughly studied and are

not ready for the use of such machines.

One could talk about 4 multitude of pressing scientific

problems relating to the field of automatic control, but we will

stop only on the main, long-range problems having special sig-

nificance for the development of science and the solution of

pressing problems awaiting us in the future.

A control process exists throughout the whole life of an

organism and throughout all the functions of an automatized apparatus.

Whether visible or invisible, it always consists of three operations -

study of the unit to be controlled, plannii4g of the control program

and realisation of the adopted progrim. These elements arwe also
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present in the so-called "open" systems, where the feedback

close3 the circuit through a human. They aro also present in

animate beings.

Let us follow the control operation through with the

simplest example, a thermostat. A thermometer, while measuring

the temperature of an unit, studies it. This is the first control

operation. The second operation is the planning of the control

program. In the case of a thermostat, it is a change of temperature

according to a determined program which may be set up by a hurian

or caLculated by a computer. The third operation, realizat2On

of the program, is maintaining the? iemperature at a given level

by decreasing or increasing the feed of energy into the unit.

Let us return to the first operation of the control process,

the study of the unit being controlled. Podern technology is

corve:rting from the control of individual apparatuses to the

control of complexes; therefore, in the majority of systems, the

collection of information for study of its state is carried out

with -the help of numerous data units which are frequently located

at long distances, as, for example, in power systems, in space

vehicles and other units. For processing information, specialized

computing and logic machines have been created which expose

distu:rbances in the normal functioning of processes in correspondence

with algorisms previously put in.

Similar mechanisms are beginning mpre and more to occupy

a place in control systems. At this point, many scientific problems
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arise in the utiliation of the new physical phenomena for control,,

in the principles for creating highly dependable systems, in the

working out of programs for rational collection and processing

of infotmation providing a maximum of useful information haen

using the most simplified syste, and so forth.

Now we are ot the threshold of creating remarkable machines

for studying the unit to be controlled aiud machines into which

an algorism, or a calculated formula, has not been put in beforehand.

I am speaking of learning and self-teaching mechanisms capable

of determining the state of a system over a long period of time

according to a series of indicators which man is either not quite

capable of perceiving, or perceives only subconsciously. This

will permit carrying out of the control process when incomplete

information is available and at the esm time simplifying its

collection.

One of the more interesting learning processes is the

recognition of visual forms. Form is the conception which a

person relates to a definite shape, is able to recognize and

relates to a particular group, even though he, perhaps, has never

before met the. given representatik.. of the group. Thus, for

instance, the letter "A" is a form, because the inscription of

this letter, written in varying styles of handwriting, is perceived

as a letter "A". Other examples of form are the concepts of

"a masculine portrait", "the cipher I" and so forth.

bitation of the learning prooe is one of the Laportant
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problems in cybernetics, especially if one keeps in mind the

long-range drawing together of the funct ions of a machina and the

functions of the huan brain.

In thiis connection, many works which deal with mechanisms

for the recognition of forms, the so-called Operceptrons"p have

appeared in world literature during the past few years,

How does the learning process take place? one an Imagine

that a teacher, who already is able to distinguish these forms,,

works out a system of symbols (an original program) with which

it is possible to recognize letters or other forms and teaches

this program to a student, Such an approach is being imitated

in many machines now under developmont f or reading printed or

written letters, In this case, the learning process cme to a

working out of a system of syols for inclusion into a wU-

conceived program.

There exists,, however, another approach to the learning

process which is much more interesting from thE viewpoint of

imitating it in a machine. The teacher,, who does' not attemipt

to work out a system of symbols, and to explain how to distinguish

* letters# shovs each of thes students several letters and names

them, Very quickly, the students begin to identify the letters,

with confidence,, even though they were not taught, their symbols

or programs for recognising them.

One of the emiployees of the Institute for Automation and

Telmsehanies (UN, Dravetmem) has put for*h a hyputhesis taich



he has called the hypothesia of compactness. This hypothesis

has permitted the explanation of the learning process and its

reproduction artificially, even though, naturally, it is not

absolutely sure that the learning process occurs exactly in this

manner in the human brain.

Let us picture a photographic field, that is, a plane

surface which has been divided into cells and filled with photo-

cells. An image is projected on the photographic field and light

falls on a part of the photo-cells which also have been sensitized.

tet us further imagine a polydimnsional space having as many

coordinate axes as there are photo-cells contained in our field.

Each photo-cell can only be sensitized or non-sensitised; therefore,

its state can be charactersed on each a3da by two points, having

point "I" which corresponds to the sensitived and point "0", which

corresponds to the non-sensitied states, During projection

onto the photographic field of iow kind of image, quite definite

photo-cells turn out to have bef'sensitised, end the state of

the whole photographic field can be represented by one point

in the space described above and named the receptor field, This

point is the apex of a single plydimional cube aoastructed

on the coordinate axes.

Svery image projected onto the photographic field, for

example each letter "A"; has its own corresponding point in the

receptor field. All the letters "A" written in different styles

of hanwriting hawe oe oo --if n mobby d one group of
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Points in this field occupying so area and all the letters

"%I another number and occupying another area of space. If the

areas which correspond to the various forms do not intersect,

then the forms are different. It is possible to suggest that

in the human brain areas corresponding to one or another shae

are formed in the receptor field by some means,

The hypothesis of compactness is formulated as follows:

A person receives a number of different visual sensations as a

united form if the number of points which corresponds to this

sensation in the receptor field is, Ln ,a sense, a compact number

(Haee the term "compact number" has a somewhat different meaning

than that found in mathematical analysis.)

Corresponding to such a hypothesis, the task of learning

come down to the insertion of surfaces separating one area from

another in the polydisensional space. This task can be performed

by the machin, and then the achine acquires the ability to

distinguish forms.

The learning process of the machine takes the following

courso: The machine is "shown" images, for euwple the letters

"A" and "B", and is informed by a pro-arranged coda of the kind

of letters they are. Then the machine computes and memorises

the position of the surface which separates the "A" and "B"

areas in the raeptor field. According to the number of the

images shown which are written in varying styles of handwriting,

the sachne mains the position of this, surfee mare and more



precise and at the same time continually teaches itself. when,

after this, the machine is shown an image and is "asked" by the

pre-arranged code what letter it is, the machine determines on

what side of the dividing surface the point is which represents

the image shown and, depending on this, gives the answer.

This type of machine is suitable for learning to recognize

the most varying forms, because their construction and program do

not contain symbols of a specific form and are guided only by

a hypothesis that the points which correspond to every form are

available in the compact area.

The mentioned idea was made the basis for a program

developed in our institute and realized on the data machines of

the Computing Center of the Academy of Sciences of the USSR and

of several other organisations. The first experiments provided

very good results, At first, experiments were set up for teaching

machines to recognize five ciphers. The program did not contain

information on the ciphers or symbols by which they could be

identified; that is, this program was not suitable for recogdxn

ciphers, but for letters, geometric figures and so forth.

We prepared 200 inscriptions of each cipher written in

various styles of handwriting, of which 40 forms of each cipher

were used for learning, and the remaining 160 forms were applied

for checking how well the machine had learne4 to recognise.

During the learning operation, the machine was shown the 40

picked ciphers and into m by the pce-aranged code what cipher
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it es. Then it was shown the remaining 160 versions of each

cipher which had not been considered previously by the machine

and the machine was required to recognize them. Out of 800

attempts, the machine was mistaken only in four cases.

The success of the first experiments inspired our co-

workersa nd experiments of a wider scope were set up during

%hich the machine successfully learnee to recognize all tan

ciphers on the basis of very little learning material. At the

present tima, a broad series of experiments of this type is

projected. Experiments are planned for teaching machines to

recognise all letters of the alphabet and even portraits.

Simultaneously, experiments with animals are being prepared in

one of the laboratories of the Academy of Hadical Science to

ascertain the plausibility of the hypothesis of compactness.

The possibility of teaching machines a recognition process

opens unusual opportunities for automation. It may be that it

will turn out to be advantageous to construct monotype machines

for analyzing various situations, and later to specialize these

machines by means of learning. The experiments described show

that the idea of such a type is realistic.

It is already clear that in the 'tar future machines will

be successfully taught not only to recognize forms, but also more

complicated procesees. Turning to the future, w see surprising

machines which have been taught to replace man in performing

the most delicata operations. One can conceive of machines which

-13-



learn to recognise by the sound of an apparatus which is operating

just where an irregularity hat ocxurved, or to make a diagnosis

by listening to the beating of a heart.

Of course, a long and tortuous pAtit will have to be traveled

from the first etperiments until thr, realization of these ideas,

but the success already achieved instills confidence that the

approach to the construction of the machines - at first of one

operation and then learning other operations - is feasible,

and herein lies ons of the most important directions of automation

in the future.

I will turn to the second operation of the control process-

to the working out of a plan or program of control. In living

nature, a control plan is not always developed by each individual

independently. Basically, it is produced in the process of

development of a species and is transmitted to the individual

through inheritance in the form of reflex actions and the presence

of individual parameters, such as temperature, concentrations of

solutions and others, In the different conaitions of a living

organism.

In automatic cnfetrol systems, the general plan is always

set up by a human, but the degree of detaLing of this plan can

be different. The process routine (control program) is set up

in every detail by a human in the overwhelming majority of modern

mechanisms. Zn automatic lathes, the program may be realized

with the help of mechanical connetors, or by mane of instruction

-14



on a program tape. In other cases, the process parameters

(temperatur., pressure and so on) are set up by a technologist

-in the form of instructions and realised either by an operator

or an automatic regulator.

However, in the last analysis, ws are not interested in

the temperature or another parameter of one or another point

of the system, but in the overall result of the operation, such

as tho quality of the finished product, economy and productivity

of the mechanism, or some other index.

The requirement for higher economy of a process compels

a search for optimal criteria providing the most suitable operational

routine for an aggregate, shope factory and, finally, for a

whole branch of industry. In the presence of such a complexity

of control problems, man has proved to be incapable of comprehending

all the data needed for making the best decisions. This problem

can be solved only with the aid of computers.

At the present time, the technology of automatic control

is entering into a new period characterized by the automation

of the development of a control plan on the basis of more and

more general criteria.

Two fundamentally different meth.ods hava been planned for

datermtning the best control plan. The first method is the "rigid"

plan, whereby a computer, after processing the collected infoiration

and ascertaining the state of the system, detcrnines the necessary

work routines according to the specified correlations.

IS5



However, this method requires not only a detailed

mathematical description of the process, which sometimes proves

to be most difficult, but also a knowledge of all the operating

conditions of the system which cans in the course of time, changes

Therefore, another method was planned and a theory for a control

system developed which includes automatic adaptation to changing

conditions.

It is well-known that living organisms possess an

extraordinarily high level of adaptation. What is the secret

of this remarkable capability? It has bercn proved that the main

characteristics of adaptation are, o the one hand, a structural

flexibility of the organism and, on the other, a capacity to

change the unified purpose of this structure.

These peculiarities are also beginning to be utilized

Ln the field of automations and during the past few years we have

been witnesses of a stubborn and urgent attempt to increase the

structurml flexibilLty of control mechanisms. Paw elements,

reliable and small, w .ich can be assembled by various methods

in large quantities, have emerged. Mw plans are appearing for

crude elementary units which, in a general way, are modeled on

the behavior of nerve cells, the so-called nerve models. And,

rtnally, new types of arrangements and mechanisms are appearing

modeled on the construction of nerve fibers, the nerve clusters.

But there is still very little of one structural quality.

1,lMchanisms must be provided with a capability for a unified
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pure" of change and adaptability.

The most general aspect of the processes of adaptation

is search. In the search process, trials, experiments and investigations

are made. An analysis of their results permits the finding of

met.hods for rational adaptation. Nov automatic search systems

utili:eing a method of "trial and error" are beginning to divelop.

T . .s type of system is new in technology, but for nature search

is not a new method at all. The mechanim of natural selection

cosiiats basically of the fact that from the different species

of lring organisms formed in nature (they can be considered as

a type of "trial"), only the most adaptable survive. They transmit

to their descendants their own specific traits providing a great

capacity for survival. As a result, nature has succeeded in

forming complex and highly-developed speeies of livirg creatur"

by modifying billions of organisms.

A question has evolved. Is it possible after artificially

accelerating search and rationalizing its methods to obtain new

t:pes of automatic machines? This idea is being embodied in new

reeal:ch, particularly ins system of automatic synthesis which

has been developed in the Institute of Automation and Telemachanics.

In this system, an automatic optimal selector, while trying.

various versions, changes the parameters, characteristics and

e'en the structure of the control mechanism in such a way that

the automatic control system,. which they want to perfect or even

to synthesiae amw9 will squire the met adeutageous properties,

- 17 -



Such optmael selectors, and some of them already have been

put irwmto serial production, will be applied in the most varying

ans of plarming and scientif La research. Undoubtedly, we are

witnessing the birth and development of very interesting idea.

which vii pez-it us to entrust to automatic mechanisms still

moe -f the functions comwected with the intellectual activities

of Unw&.

Other n ew types of optimal selector mechanisms providing

flexib Is control plans which adapt to changing conditions are

based on the autouatic search principle. The theory and the

primi 7plas for their functioning were developed in our institute.

Mhanz:ias emted on their base hay been introduced into industry

and al~xaudy ar supporting optimal work schedules for metallurgical

furnate, radiLo transmitters and other installations and are having

a subesantial economic effect.

mwver . there is in prospect a great deal of work directed

touard increasing the effectiveness of search mechanism and

cratiseng the principles for building them.

It is appropriate here to touch on a problem which often

aries. Can a machine perform functions which have not been

prevLot-isly set up in Lt by the builder? This can be answered

af fintively. Indeed, the builder of the system under discussion

does ncc~t set %ap a pattern of operation needed for one or another

use of the system, It is enough for the constructor to provide

the qstm a mch ware general property, the capability of perfecting
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and leaning, and to set up overall criteria which evaluate the

results of its operations (for exiaple, apeed of operation).

%hide realizing this capability, the automatic machine will be

able to work out the best structure for the system and the pattern

of operation by itself, which in a number of cases turn out

unexpectedly even for the builder himself, Iliaref ore, we can

anticipate the creation of systams which automatically perfect

their own structure and at the *se time provide an evolutionary

change which to some degree resembles the process of evolution

* in living fo. In this area, without a doubt,,wa may exspect

the most interesting scientific breakthroughs,

I will now turn to the third control promes, the realination

of the adopted plan,

The realisation of a control plan in animal life, particularly

the maintenance of required values - "selection" in the

terminology of the physiologists - is one of the most bortant

fuenctions of control in living organisms.

Compatibly with the technical mechanisms, 'the problem

consists of setting up the selected operating routine in the unit

* to be controlled as functionally and exactly as possible,

In a nuber of units, the realisation of the adopted

plan.(programs) is effected by sequential systmq and regulating

mechanisms which have already been idesly introduced. However,

many years of theoretical and Iue~na research would be

required to modernisme them.
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During the pat few yeare ever higher demands have been

placed on similar mechanisms as to precision and high-speed

operations. And then the limitations (of power potential,

tolerable rate of acceleration and so forth) always present in

operating systems became clearly apparent.

An soon as the limiting influences were brought under

investigation, it beoame clear that they, namly, also determine

the macAumi attainable indexes for control quality and advantageous

structure for the controlling mechanisms.

In this connection, there arose the concept of optimal

control which achieves the greatest effectiveness by means of the

maximum exploitation of the power, edurance snd other resources

of the system being controlled.

A nmber of fundamental ideas were originated in our

institute. Their development has led to the fact that the theory

of optimal control now presents, in its own right, a complete

field of science with a literature bontainLg hundreds of sLentifte

publications.

The principles of optimal control have become widespread

in practice. They permit the creation of new automatic regulators,

sequential systems and many other technical mchanLsms, and the

attainment of substantial progress on their basic points.

The technical problems connected with the building of optimal

control systems led to the formulatLon of mathematical problem

which wore summesfully solved by the AeadesLaio L. . atragin
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arid his eo-workars and was an important contribution to the calculation

of versions.

Up until recently, the technical, as w ll as th e mathematical,

problems of optimal control were developed to conform to the control

problems of systems with fixed parameters, However, a large number

of the technical systems are systems with differentiated parameters,

inasmuch as many productive processes are developed not only in

tin, but also in space and for then the space and time change

in the states of the system being controlled is very esseL2 Sal.

Theoretical research originated and performed in our institute

has permitted the solution of important problems of this type and

the crystallising of Pontryagin's principle of a maximum on the

control systems by units with diffe rentiated parameters. One may

take as an eaple the optimal control system used for the continuous

furnace for heating blanks being rolled which wes developed by the

Institute at the sgnitogorsk Cabire.

A feature of this system is that for the first time in

eatomatic control technology the control signals are formed not in

response to the limiting factors of the system 'being controlled,

but is determined by the character of the distribution of the unit's

states in spaae; that is, they are not functions, but functionals

of the state of the unit being controlled, Such a structure for a

control system is new in principle and ve4y general, because it

will permit the realination of optimal control for mny different

productive ind other types of prooseeso (sAsh as the proossing
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of free-flowing materials, the processes for obtaining pig iron

in blast furnaces and so on) and to achieve a high level of effectiveness

as compared with existing systems.

Thar are reasons to believe that some living organisms

exist in correspondence with the principles of optimal control.

The employees of the Institute of Automation and Telemechanics

together with biologists and medical specialists will check thes

suppositions on living animals and, perhaps, on humans.

W* had stopped on the subject of automatic control systems

which are performing a number of man's functions and en excelling

him in these areas. However, it would be incorrect to believe

that automatic control machines will completely eliminate man from

the control processes. In the majority of cases, modern control

systems represent "an and automatic machine" systems, in which man,

possessing the most complex and finest technology, continues to

play the role of a commander making the final decisions. This

arrangement, apparently, will be preserved In the future also, at

least up until machLnes Ln all respects ex l m Ln his capacity

to control.

In complex modern systems, the functions of automatic mechanisms

and of the people participating in control processes are closely

interwoven. Therefore, it is becoming impossible to solve the

problems of control by limiting oneself only to their technical

aspect and not considering the psychological and physiological

factors corneted with man's parttoipatinLa control processes.
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Ons, nuot not lose sight of the fact that the builder does uot have

the capability of "synthesiuing" the individual psychological and

physiological characteristics of man. Although the functional

characteristics of man are also subject to a unified purpose of

development and change, the operator, nevertheless, enters into

the functioning of a control system because he possse a certain

number of relatively stable virtues. Therefore, the fundamental

task in building such systems consists of profitably utilising

the operator's talents supplemented by technical means. Thereby,

man must be assigned such a place and he must be placed into such

conditions that his labor will be as meaningful and easy as possible.

Research on the "man and automatic machine" systems is not

only theoretically possible, but also practically necessary. It

is a prerequisite for the further development of a number of important

control systems.

Such work has also been begun in our institute in cooperation

with the psychologists and physiologists.

We have considered some highly sophisticated automatic

control systems. With each passing year, these systems will perform

much more complex functions and, in thLs way, the technological

problems will become more closely involved with the problems of the

other scientific fields. In this area, the closest cocperation

with mathematicians, physicists, chemists, physiologists and

psychologists will be mandatory.

The problem of automatic control, without a doubt, will be
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the center of crystallisation for many branches of science. Automatic

control is like a tree standing solidly in the earth and nourished

by the sap of urgent practical problems of automation and by the

departure point into the area of the most intricate problems of the

higher nervous activity of man. It is in this area that we may

expect exceptionally interesting and iportant scientific break-

throughs which will make possible the creation of a highly perfectd

Communi st society.
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