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Folioving (s & vervtatim translation of an article entitled
"Complex Automation in the Control of Troops sad Communications
Prodblems”, by Colonel V., Sinyak, Docemt, Candidate of Military
Sclencea. This article appeared 1n Issue No. 34, 1361 ,cf the
Soviet military publication Colliection of Articles cf the Journs,
Miiitery Bews (Voyeanyy Vewtnlk.] Thie pubLic&tion 12 CLASIL'led
EBCRET by the Soviets and (3 putliished by the USSR Minlatry of
Defenae. '

7

hecordlng to the Prelmce, Issun Bo. 34 was sent for type-
setting on lé Ducember 1360 and relemeed to the prister on
2% Juanumry 196l. The Prefsce states that articles expreas the

cpintons of thelr authors and are published as ¢ form of discuesion.

Distridution of Yasue No. 35 wos to officers frm regimental
commander upvard.
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55080 TROOPS

Cong.ex acomatlion o Tne Control of Troops

and Commmonl~aublsna Problens

Ty

Coloes. V. Siayek
Deawrnt, Candidane o Milltary 3ciences
N

There la oo cenmd Looghow sont eintral of troops Lo meders
conditions will te rmrried ¢ut a.ccesafully Lf the command'ng
officer and ~he ata?? rmve a w!l: complex of the latest. techricel
meens <f actomation., That is to say, & complex, and nco® ltg
separnte uncoordloated componerts.

Py complex sutamation we mean sutoskted cortrol 8% all head-
quarters levels, to sll types of srma, where interlioked electrontc
computery (vysntalltelraye masrina), computers (schetno-reshayushcheye
ustroystin), televiston, retar, enciphering equipment, electroals
switchboards, duplizators, photileitgroaphy, {nfrared egulipment,video-
communicartion equlpment, sound resording equipment, etc., are used
or & Wwite scale. The compiex utiltzation of all these means permits
the BOST Comp.ete mMalltenance of CORLACY Detween commmnding Jfficers
and hesiquarterd oo the oae baal and the field of dat%ie on the other.
Automaticn vill bring the commarding officers oearer to events
affecting the subordlumte troops and will give thes & chance w
{nfluence them in ood time op Utehall of the comman plan and the
corcept of the btattle snd the dperetion,

We sbai. try to Lllusvrate the compommtt Wte 0f the whgie Swm-
plex of the awans of sutomaticn aod the coptrol of the iroops, 2w
thelir place and significsnce ln whis complex, wad summarize the
oporetional~teckclionl requirements wixich thay fit.

First of o', a» regards the oQupooant parts af this complex.
In our view there arv twe of them: the \schnaicel maena for
obtaining primary informmtion saxt the woans of ecounicatfom.
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rerlc compulers LEVM;, located 1
4tt&ré {(datenty) of inose head-
ct'on-? comp Lers;: equipment

The $iret patt mAs comel
Ir ncadguarcers; wne intormal

guar.ers wnicn are rot equlppe
f-r chsorvetion =ni reconnalissance.
charaovn* stics ¢f the avove-mentioned equipment.

The electronic computers may be used on the one rend for nol-
lecting and processing information {for the neadjuarters which it serves)
and on the other as a collector of information for a hnigier nea’*ua. ters
or the headquarters of & neighboring /one or two worda misﬁ-ng of same
headquarters of electroric computers /one or two words milesing’/. How-
ever, the informetion collected by these headquarters must /ore cr tw»
vords missiug7 EVM of the higher or neighboring heedquarters by means of
Ene or twa words missin§7 apparestus or of specislly developed rapid-
acting Ene or two vords m;.ssin§7-transmitters, magnetic tapes, and ~thers,

In the technical equipment fone or two words missing/ which must be
linked vith the EVM, can be included /one or two words missing/ and
radar stations, infrared equipment, [“one ¢r two words missing/, mete-
orological stations, and the personnel for topographlcal tyling in.
Their linkage w{th the electronic computers is a rather difficult task.
Rere [Sne or two words nizsin§7 technical difficulties, as automatic
photo Jone or tvo_vords missing/ of redar and 1nfrared stations [one or
tvwo words miss mg; their Ene or two words nissing tc the EVN; auto-
matic deciphering /one or twc vords missing/ memory of the machine”™;
vorking out & numbér fone or_two words miesing/ 1t; coilation and
transmittal of information /Tive or six words niasing?' printing or
another EVM; link the equipment /five ar six vords'missing/ of com-
munications, the creation of the necessary channels of communications
[three or four words missing/.

The technical means of reconnsissance which /four or five vords
miaaing component part in the complexX of automated [f_.hree or four
vords missing/ the following: radar stations; equipment fame or two
vords missi radar reconnaissance, the transmitters (datchik) for
agent intelligencze apparatus for aerial rediation, meteorological,
and sound-ranging reconnaissance, selsmo-intelligence, infrared
equipment, etc. There are also some unsolved technical tasks here,
similar *o those for chservation equipment.

None of the difficulties enumeratcd has been completely over-
come at present, snd therefoure considerable efforts by scilentific-
research organizations and military rationalizers will be required
to overcome them.
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Liong =35, ra tical- value.,
This inci a e equip
mert {red cr 83 --l*
as muivtiz . evices
(komm.tiruyusnohe : linking

egqulpmers.

elfCre JLrTiaid e &el- azt;cal anl toshnical re-
guirexernts for thne Lhee 2 L cre should carry ot
& carelil evmiuatlion snl Jlsuricatls wrele Ziow or i.?:;/
maticn golng co 2o 2ll &rms o Lrag nirsl elements, tearing
in mind the ghary changes i e 7o nt, volume, and fregusncy
cf troasnizsion, the guantlity of e couments, iists ¢f
urgent and non-urgent reéporis, etc.

It would seem that there will be no "autonomous” comrmunications
channels for the various urme of trocops and services in & conmplex
automated communizations system. There will be no recessity for tnis
any longer.

One canrot, for instance, agree with the situstion existing at
presenti: esact ani Y oarm oof lroops ana serviece has "ite own”
snapnels and "its cwn” comt.nications systems. All the information
v1ill have to be “eifted through & single sieve™. By this means
duplication of lines of comrunications will be eliminated. But,

at the sawe time, interexchange vithin the headquarters and betwes=n
the EVM of the varlous urms of troops and services will be increaseq,
vhile in soxe elements they are %0 exist separately.

Switen devices will ve of greut importance {n wr aatomnted
communications system. Purallel with the existiag aitomatic ana
manual telephone and telegraph switchboards, the need will arise
for electronic noncontact high-speed switchboards. They will be
required for automating communications chaunels at the mair and
auxiliary exchanges. A great need for noncontact high-speed
svitchboards will arise for tpe practically instantanzous coanection
of channels carrying information from various installations. Such
svitchboards shoulld connect the channels carrying information with
the EVN; the usual channel with the terminal equipment; the
communications channel with the {ree EVM input, etc.

The high speed of electronic switchboards wili probabl - ~ovs
to be calibrated tc the high speed of the electronic computer itseli.
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Tiis senpolmeoment Will be oF specisl importence for the switch-
toards wwish have to comnect communications channels carrying infor-

metlion withr tre free Inpuls of the electronic computers. Taking

into consideration the high speea of exchange of information between

the mechines, emcunting tc theouseads of bauds, and the high speed

of reeiing the {nformetior frnm the discriminetors (registr) situsted
vetween the Input eni the tuffer "memory", the high spoed and
reiisbility cf such switnh;‘
ect

~aris should be excepticonaily high.
Protatly the type: of electronic switchboards will be de*ermined by
tre con*rol element wsing tne EVM.

The terminal equipment will be of great importarnice in & complex
automated communication systex. According to the methods of reception
ot information it mey ve divideda into video, documerntary, and audio.

The fcllowing mey ce relsted to video equipment: electronic
cmpaters, televieion, videotelephony; to documentary - electronic
computers, chototergraphy, and telegraphy equipmént, tape reccrding;
to aulio-telephony equipment.

' One ghould stop to consider the universal applications of
electrcnic computers. They are able to take 1in the information and
reprodice it clearly elther for visusl reception or in documentary
torm, they may store, update, fix, and carry out verious calculations
an the Information taken in during the course of the development of
the battle ana the operaticn. Such universal application of
electronic cocputers to an automated control system will allov the
majority of the informetion to be stored (ramknut) in an electronic
computer acting as terminal equipment of a given point.  In this
connection, the volume of traffic on such types of communications
as the ordinary telegraphy, radi{oteleprinter, and radiotelegraphy
cay be greatly reduced. The need for telephone conversations will
algo decrease ccrnslieralily,

The use in an automated eontrol system of electronic computers,
television,a.nd videotelephoxxy whkich wvill provide visual reception
of information, will greatly widen the scope of controlling the
troops.

Information may be most fully and cooprebensively documented
vith the help of electronic computers operated in conjunction with
externnl documentary equipment. The simnlest form of the latter is
the ordinary ‘telegraph set. But its low capacity (1600 words per
hour) 1s already incompatible with the enormous capabilitics or
electronic computers in issuing information. The task is to create

’5-
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prent In cur country, such equipment
wwing &t a apeci of some ¢ million symbols per hour,
een develeped. It is true that it is still somewhat
if the speeod were slightly reduced and the design

ft :rould be pessible to get an acceptable teleprinter

ice wr icn could be successfully used in field conditions.
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At presernt, in staticnary conditions, a number of recorder
antachments zre widely used In conjunction with electronic computers
.ich raw graphs and record spots (tochka) on paper ‘at .appropriate
cocrd atf—.-, according to calculaticn data, Such attachments can be
user for producing charts of the regrouping of troops, engineer
support, <he limits of radicactive cioud spread, tne radiation level
of terrain, etc. y,

In aldition to electrcnic computers, information may te
documrerted by means of phototeiegraphy and telegraphy, as well as
by magneti~ tape. For instance, one can record on a magnetic tape
not only from the voice but also from telegraphy and even from ’
television. Such recordings can be reproduced over and over again
by means of tape recorders. They can be transmitted by sny means
of communication and either te gound read or rerecorded on tape-
recorders located at a great distance from Lie point of transmission
of the informeticn. Information recorded on megnetic tape may dbe
reproduced by telegraphy equipment, & television receiver, etc.

Thus, the terminal equipment 1s the technical equipment which
1s located in the immediate vicinity of the place where the geneml
or officer is working, With its help they control the troops and
recelve information from all levels.

The development of terminal equipment at the present time has
a tendency to increase the welight of the equipment giving visual
repraduction of information. In our viev, the terminal equipment
should not be developed me-sidely but as & complex, one type of
equipment supplementing the other. The final ajm of its develop-
ment is to provide the commanding officer with the possibility of
visualizing the vattle ground as clearly as possible and at the
sam2 time enabling him to listen to all the information required
by him at s given moment. The developwent of new types of
terminal equipment and technical equipment for observation and
reconnaissance should in the main be subordinated to this aim.
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Lirking wi ary, conventional communications channeils
leadivralay, wire, and razic). Al the information obtained by
rezrn s ¢f Lne varicus technicz: mearns should be fed without human
irnterference intc the electronic az.puters through specisal linxing
devices, where {t is processed Ly it prrtlj fixed in its memcry,
ani parily, in summarizeld form, transmitted to the pecplie who need

The creaticn of

linzing devices whichn could ensure the feeding
£ information into the

ectronic co pu.er in a tinary arithmetical
sstem (dvclichnaya sistema sch.isleniya) is an urgent task for
clierntific-research organizaticrs.
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Having examined the complex of the technical equipment forming
an automated sgystem of contrsl of-the troops ard the prospects of
the development of this eguipment, it is possible tc try to formulate
the tasi~ operational-tactical requirements for this gystem and its
components.

First of all, this system, in cur opinion, must be the same for
all arms of troopz and services, and its components should be inter-
linked and disposed on & principle excluding the duplication of infor-
mation and ensuring the control ¢f combat means. The technical equip-
ment fOr obtaining and transzitiing information should be standardized
and provide for the informaticn tc be transmitted to all types of
terninal equipment. The whole complex of equipment of an automated
system should be interlinked ty one highly reliable and flexible com-
munications system. This means that the switching equipment should ‘
ensure the automatic connection of any source of information with
any echelon of control and should provide for wide maneuvering of
cormunications channels. The communications system, in this instance,
should be highly developed and should cover the whole ares of combat
operations. The fact that any component part of the communications
equipment, or communications exchange is out of action should not -
interfere with the control of the troops.

This system will reqQuire the creation of new, more advanced
technical equipment for observation and reconnaissance, communications
equipment, and terminal equipment. It is essential to envisage a
gradual and systematic changeover tc these from the existing equip-
ment, alapting the latter to new rejquirements, bearing in mind that
they are precursors of the future automsied system. In our view, {t
is essential even now to centralize the direction of all new acvelop-
ments being carried out by all arms of the ground trocps and to carry
them out as a single complex.

-7-
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T o creatinn of an astoostel cImplex system of contrcl of the
trocps will probetly leed to the bvirth of & qualltatively new arm
of special troope, to a new orzanizetlional structure. Up to now,
tne contrcl of the troops wes ensured in the main by the signal
trcops. But even now their rco.e is changing radically, as the
quant ity of egquipment destined for ensuring thne control of the
trcops develops. Because the elertronic compuiter, as well as all
the otbor equipment (for observzticn, reconnzissance, transmission,
ets.) will cperate in an automated system, i.e., in a compiex with
a single communication system, and wiil become its integral part,
one thould also think in advance of who would operate and service
it and whc would bte *eoponsib-- for its creation, epplication,

and operation.

We are of the opinion that those best qualified to desl with
this equipment are the signal trcops. Fpr this reason, it would
seem to be advisasble to widen their functions and tasks considersbly
and to irclude organizationziiy the technical means of the autowmated
gystem of control of the troops in the composition of this arm of
troops.

From the Editor: The Editor invites officersand generals to
discuss in this Jjournmal the questions
raised in the ebove article.
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