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CYSERNETICS AND THE AUTOMATIZATION OF PRODUCTION
~USSR-

[Following 18 a trasslation of en article by D. Libenson
in V_Pomoscich! politiQheqkomgwggggggggggyggggg {An Add
o Politicel Self-Eiucetion), No. i2, Moacow, Dscaorbew
1959, peges 57-60./

(Wo are answering the gusstions of Jourral rseders V. M. Potak
of Feodosiya, A. A, Paraisevich of Cllyanovsk, and othova,)

In the present periocd of importent diBcoveries in tis field of
the physical and chemical sciences, of tlhe Powerful, indeed,; revolu-
ticrary, development of vechnology, the slgnificance of astomation
has grown tromendously, Today the level of tio development of our
8ciance and technology is such that there 18 every oppovtenity to .
realiie a broad eutomatization of produvction and to initiate the re=
organization of technological Drocessss cu the tasis of complete esuto<
matizetion,

Ths accumlated ecientific ard technical exporience in tha
fleld of automation rermits foreseeing a future which ia actually
not far away., And what a future! Thewe vill Yo facteries in whish
the entir technological process wiil be carried out undsr ihe most
edvantageous conditiors by a group of autormtic machines; mines in
vhich tlhere will be virtually no workers below ground; computsrs
porferming the work of accountants, helping to plan the sconovmie 1ifs
of eaterprises, citiss, regions, and of ths entire couatry oa the
basis of the calcvlation and processing of a huge quantity of informa -
tion; interplanstary flights of cosmic skips ccntrolled ty automaticn.

This is what the eutomation plent will probably be like. Thore
will be no people ¥y the machinss, which will ba separate colls of
a single productive mechanism, A csntral olectronic-control machine
will control the entive cycle of production. It will rerceive all
the diverse information concerning ths plant, and observe the machins
teols and ths ehep's individual electronic-control machines. Tue }
latter will be equipped with a sufficient number of responsive (sensi-
tive and executive) olemente end memery devices which will brovide auto-
matic control of the mechins tools and other mechanisma in the shop.




The central machine will possess & special type of sensitivity to the
effeots of the externmal erviroimsut. For example, it will recelve
production orders, take into eccount the tochnicel charsc teristics of
raw materials and semifinished goods, check the quality of the articles
produced, and, moreower, in proportion to the accumilation of sxperience,
continuously perfect the production technology.

The central machine, overeting in accordance with an esieblishosd
progrem, willl de ablas to include in the pvoduction process auy of the
ghop maclines for tze antomatic oxscution of operations aszigned to it
in the presence of changas of the external environment. Thess operations
will be attentively "memorized" by the centrel machkine. As a wesuld,
ecertain of the shop machines--trs evtomatic "shop foremen ~-will ceas?
functioning, but, not having pacded e test, will be sub joctsd to
changes in demign and repsated tests. Ths selocted asutcmatic “essistarts®
of tre central control machins will begin to act in accordance wlth tus
production progran of ths plant.

Whet will the central machine centrolling the droluction activiy
of the plant be like? It will consist of three umits: the recognition
control wnit, the eystematization (plenaing) confrel unit, and the
control execut*on wnit,

Firvst of all, the recognition coatrol unit will study the
characteristics of tihe controlled vbjsct (hers, the antometion-plant),

IS will net be sufficient to observe the opsrationof the plant only
passively; the recognition unit must ect upon the object, experimentally
check its propsriies, and, in addition, evaluats the reduired techaical
characteristics. This, in ites ovm way, will be the percertive effect

or "battle reconneissance."

After the rscogniition block reackes a definite stage in the inves -
tigation of the unit, ths next stage bozins--the systemstization
control of the plant’s production activity, waich will be accomplished .
by the systemstization control unit., And at this atage, the specifil-
cation of the properties of the control object may be required, which
will bs realized by way of counter-inquiries of the syctematization
control unit and the recognition control member. After the develop-
ment of & more acceptable production-finance plan, the systematization
convrol unit, by means cf the coatrol execution unit, will actually
begia to control the productive activity of the plant by means of its
own "shop helpers" of which we spoke earliev.

Taus cne can foreses for tine future the operation of an automation-
plant eguippad with controiling désvicem, Alrsady at the prasent tims
automatic-control devices end systems ave being doveloped which are
able to "supervise" complex product¢on processes, to drvaw up, projJect,
end interpret technicai themoss.

What then is the role of cybornatics in the creation end utiliza-
tion of such devices? Befors anewering this question, let us clarify
cybornetics.,



Crbernetics is the science concerning the general principles
of control procosses. Incrsasing the efficisncy of man's activity in
all sreas 1s its goal when 1t 1e necessery to bring about control.

The concept of cybernstics comes from the Greek word "kibernos," which
denotes the art of steewity:(of helmswanship)., Ths American mathe~-
matician N. Wiener introduced this science. The control of a ship,.
during which the task of the helmsman is to coordinate rudder movements,
deponding on external conditions, can serve &s an approximate representa-
tion concerning the substance of cybernetics. C(Cybermetics is con-
cerned with the investigation of cbJects able to receivs, convert, and
store any information and to utilizs it for control.

The inforamtion, for example, is transmitted by spsech or by
means of books, papers, or Journals. It is contalned in the readings
of measuring devices or in the signals entering the input of automatic-
control devices. In objects in which the process of control oceurs,
indopendent of what those obJjects are, there ave two forms of aectivity:
information activity, resulting in the reception and transmission of
information; and execution activity, requiring the expenditure of
energy. Consequently, in any contrcl.unit thore are two systems:
signal and energy. However, although both these systems are closely
related, the expsnditures of energy eccompanying the transmission of
signals in the control processes occupy a secondary place., For exemple,
of first lmportance to the owner of a television set is the guality
of the transmitted imsge and not the efficiency of the televisiom,

That ie, the television set is intended to yieid not energy, but
information--informetion in the form of signals,

Another important problem of cybernetice is associated with
self-ad justing devices. These devices can be considered a8 simulators
of a living organism. In practice, this is the most highly pexfected
system of automatic control. Cybernetice establishes gensral rules to
which are subordinate certain phenomensa of mechanisms and organisms.
Such & comparison of an orgenism with & mechanism, in particuler §ne
with autometic devices, permite perfecting and resolving more efficiently
the problems of the substituticn of the functions of man in production.

{s is well known, in living organisme there exist guite ideal
organs which ¢ontrol blocd pressure, body temperature, ani other
characteristics which assure the active life of the organism. Created
by nature, these orgrre poesess the capability of self-adjustment, that
is, antometic variation of the control process depending on changes in
erternal conditions. Technology hes etill not created self-adjusting
automatons as perfect as the automatic organs of the human organism.
However, definite progress in the creation of self-zdjusting autoratons
has already been achieved. At the present time, automatic self-adjusting
devices have been developsd which can be considered as embryonic elements
of the cybernmetic machines of the future.
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For example, at the Moscow pipe plant, a ssif-adjusting automatm
has been installsd for controlling the welding processes of electro-
wolded pipe mills. In the ranual control of such & wmill, seam welding
is not alveys well done. To achleve good results in manuel wslding is
very 4ifficult, since in the welding proceas the temperaturve of the
wolded ssam depends cn many factors, for example, on the thickness of
the metal. A self-adjusting system, continuously measuring the thick=
ress of the material comirg into the mill and the tempersiure of the
welded seam, psxforme a statictical analysis of these two parameters
aid by means of computing devices determines and providss the most
efficient welding systems. Ths economic effect of the application of
such & Bystem in only ome plent i8 a saving of 5 million rudlos per
yosr. Siailar systems can also be used in milis for ths hot rolling

of stoel. Feve, depenling on the recuits of ths first rolling, the

ad Justaent of the rolling conticl aystem is sutomatically wede wmore
wecice, -

The structure of control (cybernotic) devices and their applica-
tioa in production permits converting & huge quantity of inxformation.
Howsver, the great German physicist Einstein said thed althongh a
rachine mey be capeble of solving any problem whatsocver, 1t 1e nover
capeble of setting up even one. This means that if ome egain trns to
the example of the above-considersd control zachine, the word"rocogni-
tion" can stend only ir quotaticn marks in ite application to an
ozoration. In actuality, it is zcht the coantrol mechire will will
roreaive but man. Bubt equipped with machines for automatic contrel,
it solves problems which cannot bs solved witaout mackines.

The lesign of any auvtomatic machine controliing any sutomatic
roceds inovitably includes in itsslf a3 the centrel link--man, the
croator of this machine, Man will not dirsctly participats in the
work of the automatizsd plant, but ko will dbuild this plant and instell
in the machines an operational progrem which controls the wagulaer

roduction process of the plant. To pavaphrase Marx, thay ars the pro-
duots of human industry, created by bumen hands and the humen brain,

Such & machine, indepenlently of the efficiency of its given
characteristics,for example, tie capability to respond correctly to
cience variations in the erternal suvironmsnt not previously foreseen
or of its capability to sponteneously »eprsiuce like machinss, 13
nonetheless & machine,

Discussions appearing in the forsign technical end philosoph-
lcal literature concerning the ability cf & cybernetic machice to thin
and sense similarly to man is the result of the grouniless coanfusion
of technical questiona with the philosophical gnosislogic gueation
concerning the relationshiy of subject and objecs,

From the aforcsaid it follows that the graduval and purposeful
development of cybermetic provlems is a necessary condition of the
fruitful development of today's technology ani that of tomorrow.
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Under the Soviet system, whick 1s bazed orn more progressive forms
of controlling the national econony, cybernmetics is consideored &s a
sexrvice to scciety Por the devolopment of methods for improving the
organization of production and for controlling the national econoay,
productive processes, ani economic activity, and also for the development
and utilizaticn of technical msans for the realization of those methoda.

Cybernetics promotes a mere rapid and perfect fulfillment of the
resolutions of our Party concerning the broad introduction of complex
mechanization and the sutomatization of production procssees, of the
construction of highly efficlent aubtomatized complaes(plante, shops,
installations) in variocus branciss of the nationel ccononwy. Moreover,
it promotes the creation of the materisl-techaical base of Cgarcunism,
and the achisvement cf ean immecsurebly higher labor productivity than
48 pogeible under capitalism.

Automatization opsne great perspectives and has dscisive slgnifi-
cance for the technilcal progress cof our country. Automatic produstion
complexes are acquiring et the prosent time the same role a8 operatin
" machines played in the industrial revolution cf the 18th century.

The main effect of autometization will be exerted through the
general reorganization of industry. Automatization will be the besis of
production control, it will meke it possibls to recomstruct it redically,
to convert from separate units to production complexes, to shops and plant
automatons which in the long run will mrovice the highest labor proGuctlvity.
The creation of ewtomatically controlled production will be the most
represontativs feature of the coming psricd of technical development in
all branches of our indunstry.

The wide aubtomatization of preducticn through the building of
Comzunism will radically change the charactor of labor end will essist
in raising the culturel-technical level of the workers and peoasants,

Maxx wrote that the reductioa of working time i3 & most important condition
of the true frsedom of humaniby. Tho results of auvtomation are pre-

cisely expressed in the reduction of the working dey, and conssguently

in the increasing of free time of the workers, in the development of

their physical and artistic forces, in the enrichment of the spiritual
world, and in the multi-sided development of their endowmenis and talents.
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