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40 NET B ABTOMATU3ALIUW YNPABNEHHS

THINO «Arart», Pecnybnuka benapyce
SRPA Agat, Republic of Belarus
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=l CKWA WMHCTWTYT CPEACTB aBTOMAaTM3auuu
(YN «HWWCA»), ronosHoe npeanpuatve
TOCY#ApCTBEHHOTO  HAY4HO-NPOM3BOACTBEHHOIO
obbeauHenus «Arat» (Pecnybnuka Benapycs)
otMeTun 40 neT O AHA OCHOBaHWS.

HWW cpencTs aBTOMaTM3aLymm G610 roNoBHLIM
W eOMHCTBEHHbLIM MPEArNpUATMEM Ha TeppUTOpUK
obiBlero CoseTckoro Coto3a no CO3[aHWIo MHTe-
rpYpOBaHHbLIX MOBUIBHBIX W CTALMOHAPHbIX aBTO-
MaTU3MPOBAHHLIX CMCTEM YNPaBNeHUs BOMCKamu,
OPYXMEM W Pa3BEOKOA (DPOHTOBOTO (OKPYXHOIO)
3BeHa. 3a COpOK NeT NpeAnpuaTME He M3MeHM-
n0 npodunb M OCTAETCA TOMOBHbIM paspacor-
ynkom ACY B oBopoHHOM cexTope Pecnybnuku
Benapyce.

3a 3707 nepuog cneumnanuctamu YT «HUNCA»
CO3[1aHO TPK MOKONEHUA CPELCTB W CUCTEM YMpaB-
NEHUS OPYXKMEM W BOMCKAMM.

B 1986 r. 6uino co3gaHo [ocynapcTBeHHOe
Hay4HO-NPOM3BOJCTBEHHOE 0BbeaMHEHMe «AraT»,
B kotopom B 90-e IT. pabotanu 6onee 35 Thicad
yenosek Ha npeanpuATMAx B benopyccim, Poccuu,
VipauHe, Mpyaun. EtLie 6onee MoLLHAA Koonepaums
nop Hassanvem «MHtep ACY» Beina coanaHa ana
oBecreyeHna NPUHATEIMM HA BOODYXEHWE KOM-
nnekcamn Taktuveckoro 3seHa ACYB «Maxeep»
BCEX CTpaH — y4acTHuL Bapluasckoro forosopa.

Ceiyac B coctaB MHMO «AraT» BXOOWT NATb
NPennpUATWIA: TPW  Hay4HO-UCCIE0BaTENbCKMX
WHCTUTYTa W [Ba 3aBofa. [onoBHas opraHu3aums
o6beauHeHus — YN «HW cpepcts asTomatuaa-
UMM» HAa MEXMOyHapOOHOM PbHKE BOOPYXEHMIA 1
BOEHHOW TEXHWKM NPEACTABNAET CBOK NPOLYKLMIO
nop 6pataom «THMO «Arar».

C cepeguHbl 90-X M. Ha NpeanpuATMM Gbinu
Hauatsl paspabotku ACY BOWMCKaMM U OpYXMEM

B(bespane 2009 r. Hay4Ho-uccneposarens-

40 YEARS IN AUTOMATED CONTROL BUSINESS

Ha OCHOBE COBPEMEHHLIX WH(OPMALUWOHHBIX W
TENEKOMMYHUKALUMOHHbIX TexHonoruid. ACY Hoso-
rO MOKOMeHWa OTNKUYaT 6onee COBEpLUEHHblE
anropuTMel 06paboTkM MHEPOPMALIMM, OTKpbITasA
apxuTekTypa, rvbkas K M3MEHEHWAM opriTar-
HOWM CTPYKTYpbl YNPaBNeHWA BOWCKaMW MOOWNb-
HOCTb, LUMPOKME BO3MOXHOCTW ANsA NOCNeAyoLLel
MOMIEPHU3ALIMM.

MpuHATa Ha BOOPYXeHWe COBPEMEeHHas aBTo-
MaTU3MPOBAHHARA CHCTEMA YNPaBNEHWA UeHTparb-
Horo komargHoro nyHKTa BBC u Boiick MBO, koTo-
pas 3ameHvna npeabiayLLylo cucTemy «Anmas».

[na peleHus 3afad, CTOALLMX Nepef KoMaH[-
HbIMM  NYHKTAMKM  OMNEpaTUBHO-TAKTUYECKOro
ypoBHs, THMO «Arat» cosnaHel ACY B cTauuo-
HAPHOM U NOABWXHOM McnonHeHun. OHW 0Tnn4a-
{0TCA KOMMYECTBOM paboyux MecT Ana Ny one-
paTMUBHOTO COCTaBa, KOMW4ECTBOM B3anMMOJew-
CTBYHLIMX W MOA4MHEHHBLIX OBLEKTOB (KaHanos
cBA3n) W rnybuHOI pellaembix 3afa4. B cnyyae
HeobxogumocTty 3Tu ACY MoryT B3ATh Ha cebs
thyHkumn LK.

YenelwHo sKcnnyatupytotcs B Boickax ACY
UCTPeGUTENEHON U YOAPHOW aBMaLMOHHbIX 6as,
3EHUTHBIX paKkeTHbIX BpWrag, NyHKTbl ynpasne-
HWA DAMOTEXHUYECKUX NOLPA3AENEHUH, NyHKTHI
ynpaBsnexus 1 Haseaenus asuauun (MYH).

BbICOKYHO OLIGHKY BOEHHBIX MONY4MUnK 1 Apyrue
ACY, KOTOpbIMW OCHALLIEHbI KOMaHOHbIe MYHKTbI W
NMyHKTbI ynpaeneHus BoopyxerHbix Cun PB.

3a nocnepHve rofbl OKOMO ABYX [ECATKOB TUMOB
M3OENWA MPUHATE HA BOOPYXEeHUe GerlopyCccKom
apmuu. ExeropHo 06pasLibl aBTOMATU3MPOBAHHBIX
cucTem ynpasneHus MHIMO «Arat» npoxoaaT npo-
BEpPKy Ha y4eHwsx B benapycu v Ha momuroHax
Poccwitickon ®enepaumvn. MpakTuka nogTeepauna
BbICOKYH0 3(h(heKTMBHOCTb MX UCMONb30BAHMA.

n February 2009, the Automation Equipment

Research Institute known in Russian under its

abbreviated name of NIISA — the leading enterprise
ofthe Agat State Research and Production Association
of the Republic of Belarus — has turned 40.

NISA used to be the leading and the only
Soviet company developing integrated mobile and
stationary front/military district-level automated control
systems to control forces, weapons and intelligence,
reconnaissance and surveilance (ISR) operations.
Qver the 40 years since its inception, the company has
stuck to its speciality, remaining the major automated
control system developer of the Republic of Belarus.

Over that time, NISA has developed three
generations of force and weapons control devices
and systems.

In 1986, the Agat state research and production
association was set up, which employed over 35,000
personnel at its facilities in Belarus, Russia, Ukraine
and Georgia in the 1990s. Even a more large-scale
cooperation, dubbed Inter ASU, was established to
supply the fielded Manyovr tactical-level automated
control system to the militaries of all of the Warsaw
Pact member states.

Now, Agat comprises five companies — three
research institutes and two plants. The major entity
of the association is NIISA that promotes its hardware
under the trade name of SRPA Agat on the global
arms market.

Since the mid-'90s, the company launched
development automated control systems based
on advanced information and telecommunication
technologies. The new-generation automated control
systems feature more sophisticated data processing
algorithms, open architecture, flexibility to adapt to
TOS&E alteration, mobility and high upgradeability.

An up-to-date automated confrol system to fit the
central command post of the Air Force/Air Defence
Force has entered service, ousting the Almaz system.

To tackle tasks facing operationalfactical-level
command posts, Agat has developed automated
control systems in the stationary and mobile variants.
They differ in the number of workplaces for operations
personnel, number of interacting and subordinate
communication channels and extent of missions
being fulfiled. When necessary, such automated
control systems can handle the functions of the
central command post.

The automated control systems of fighter and strike
aircraft bases, aircraft control and guidance post and
radar unit command posts have been operated with
success, a surface-to-air missile (SAM) brigade.

The military also is giving raving reports fo other
automated control systems equipping command posts
and control centres of the Belarusian Armed Forces.

Recently, the Belarusian military has adopted over
two dozen products for use. Annually, automated control
systems from Agat are tested in the course of exercises
held in Belarus and at Russian training ranges.

The company offers SAM, multiple-launch rocket
and radar system modernisation services.

Developing an automated control system is
impossible without effective information exchange.
For many years, the company has been successful on
the communications equipment and system market.
Operational/tactical-level information is swapped,
usually, via burst data transmission gear. Agat has
developed a datalink family for automated control
systems in both stationary and mobile variants.

OB6o3peHwe apmMmun 1 paoTa

The real-ime datalink equipment also ensures
compatibility with previous-generation burst data
transmission equipment.

As far as mobile automated control systems are
concemned, effective data exchange is considerably
complicated due to the need for operating on the radio
nets on the move, variation of the communication
channel quality in a wide bracket and need for ensuring
multiple and priority access to individual subscribers.

A latest design from Agat is the Klyon burst
data transmission device embodying a novel packet
protocol that has allowed a hike in the data exchange
system’s effectiveness over that of its rivals.

The protocol allows the following:

- variable-length data burst exchange with the
1-byte length variation resolution, which allows
the communication channel capacity to be used
efficiently;

- the use of a novel code structure to ensure data
exchange with a link error rate of p0=5x10-2 and even
pO=1x10-1;

- the most effective data exchange with
various link error rates by means of three types
of codes characterised by different emor-correcting
capabilities;

- access the network in a random or priority manner
to minimise the collision when several subscribers try
to go on the net at the same time;

- providing both static and dynamic routing of data
bursts within the net; in case of dynamic routing, the
routing table is generated automatically based on the
existing connections and is adjusted when the net's
connectivity is altered.

The operational evaluation of the Klyon as part of
mobile automated control systems has proven the
high effectiveness of its data exchange protocol.

Cutting-edge automated control systems Agat
develops and makes include baftle management,
communications, data processing, ISR and active
influence systems. In the end, they are integrated
joint systems implementing the concept and
technologies known as C4ISR (command, control,
communications, computers, intelligence, surveillance
and reconnaissance).

To date, developers of automated control systems
for troops and weapons are faced with the task of
developing and automated control system grounded
in the ‘netcentric operations’ technology, of which
an element is generation of an integrated battlefield
information environment.

The starting points for developing procedures
of generating the integrated battlefield information
environment and accessing it are as follows:

- environment fragmentation;

- territorial fragment distribution;

- network access;

- presence of automatic fighting platforms (both
recce and strike ones) within the battle environment;

- synchronisation of information environment
fragments;

- stability of the integral information environment
against the backdrop of the enemy’s impact on
information environment fragments. ADO|
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lMpepnpwATHe OCYLLECTBNSET MOAEPHM3ALMIO
3PK, PC30 u PIIC.

Pewenve 3apaum cospaHus ACY HeBO3MOXHO
6e3 peleHus Mpobnem 3hheKTMBHOMO UHhopma-
LMoHHOro o6mera. MHoro net npeanpuaTHe yenelw-
HO pabOTaeT Ha PbiHKE CO3AAaHWS CUCTEM W CPEOCTS
cBA3u. OBMeH OnepaTYBHO-TAKTUHECKO MHAopMa-
UMel, KaK NPaBuna, PeLLIAETCA ¢ NOMOLLLIO annapa-
TYpbl NAKETHOM nepenasy AauHbIX (AMM). B THNO
«AraT» CO3[aH0 CeMelCTEO annaparypbl nepena4m
[aHHbIX [NA aBTOMATU3WNPOBAHHBIX CUCTEM Yrpas-
NEHUs BOWCKaMM KaK CTaLMOHAPHOrD, Tak
¥ MOABVXHOIO UCTIONHEHMS.

Annaparypa Ana nepefadqu WHgopma-
UMM B peanbHOM Maclitabe BpemeHu,
KpoMe BCero npoyero, obecneyusaet
COBMeCTHyI0 paboty ¢ AlM npegbioyimx
MOKONEHWH.

B nopeuxHbix ACY 3apava obecne-
4eHna IMEKTMBHOTO 06MEHA AaHHBIMM
CYLLECTBEHHO YCNOXHAETCA M3-3a HEOBX0-
AMMOCTW paboTkl B PAAMOCETRX B [BMXE-
HWM, U3MEHEHWS KA4ecTBa kaHana Ceasu
B OOMblUMX Npepenax, HeoBXoAMMOCTH
0BECTIE4EHNA MHOXECTBERHOTO ¥ NPUOPK-
TETHOTO [OCTYNA OTAENbHLIX a00HEHTOB.

OpHa w3 nocnegHux paspaboTok: anna-
patypa nakeTHOW nepefaqn faHHblX «Kned», B
KOTOPOW peanu3oBaH OpUrMHambHLIA MPOTOKON
o6MeHa [aHHbIMM, NO3BONMBLLMA CYLLECTBEHHO
MOBLICUTL, MO CPABHEHWIO C aHanoramu, sgdexk-
TMBHOCTb CHCTEMbI 0OMEHa AaHHBIMM.

[NpoTokon No3BonseT:

- 06MEHMBATLCA MaKeTamy [aHHbIX NepemeH-
HOM ANMHBI C OMCKPETHOCTBH) M3MEHEHWA [NWHbI
1 6awr, 4T0 NO3BONRET IHGEKTUBHO MCMONL30-
BaTb MPOMYCKHYIO CNOCOBHOCTb KaHana CBA3M;

- 33 CYET NPUMEHEHWA OPUrMHAINBHOW KOLOBOW
KOHCTPYKLWK oBecneynsats 0OMEH AaHHLIMW NpH
KO3 hHLMeHTE OLLIMBOK BKaHaneces3vnp0=5x10-2
n pgaxe npu p0 =1x 10-1;

- 33 CYET WCMOMNb30BaHMS TPEX TUMOB KOAOB C
pasnuMyHoM WCrpaensAkLLen cnocobHoCTL0 06e-
crneYunBatb Havbonee 3dekTUBHbIA 0OMEH fak-
HbIMI MPW PasNM4HOM KOIMMULMEHTE OLIMBOK B
KaHane CBa3u:

- C LEnbi MMHAMW3aUMM CTONKHOBEHMIA NMpw
BbIXOfE Ha nepeaadyy HecKonbKMX aBGOHEHTOB
pajvoCeTi OCYLECTBMTL AOCTYN B CETb OAHUM U3
JBYX CNOCOBOB: CNYYalHLIM UK NPUOPUTETHBIM.

- 06ECNEYMTh Kak CTaTU4eCKyo, TaK U guHaMu4e-
CKYK MapLLPYTU3aLMI0 MaKeTOB AaHHbIX B paauo-
cetw. lp1 MHaMU4eCcKoi MapLUpyTU3aumm Tabnvua
MapLUpyTU3aUMm1 CTPOUTCA aBTOMATUHECKM Ha OCHO-
BaHWM PearnbHo CYLLIECTBYHOLLIMX CBA3EN W KODPEKTU-
PYETCs Npit M3MEHEHWM CBASHOCTH CETU.

Wenbiranna annapatypel «KnéH» Boiickamu B
pealibHbIX YCNoBuAX noaBuwxHbiXx ACY nogTeep-
[WNK BbICOKYIO 3(PEKTUBHOCTL pa3paboTaHHOro
npoToKona obmeHa AaHHbIMMU.

CoepemetHble ACY, paspabatbiBaemble 1 Npo-
u3eogumele MHMO «Arar», 00bEOWHSIOT CUCTEMBI
60eBoro ynpaenexus, cesan, 06paboTku JaHHbIX,
pa3eefikv U CPeACTRA aKTWRHOIQ Ro3pencTaug. B
KOHEYHOM UTOre 3TO MHTEMPUPOBAHHbIE, MEXBULIO-
Bble CUCTEMbI, KOTOPbIE PeanuayioT KOHLENLMM v
TEXHONOruM, Ha3biBaeMble C4ISR.

CYISR NET CENTRIC OPERATIONS

Ha cerogHsLHWiA feHb nepeq paspadoT4mkamm
ACY BoiiCKamu 1 OpYXMeM CTOUT 3adaqa co3fa-
HWA aBTOMATU3NPOBAHHOM CMCTEMBI YMPABNEHUS,
peanuayrowen Textonorum Netcentric operations,
OfIHAM M3 3NEMEHTOB KOTOPOW ABRAETCH hopmu-
pOBaHWE EeOMHOr0 WHOPMAUMOHHOMO MpOCTPaH-
cTBa rong 6os.

McxomHbIMU NONOXEHWAMM NPpW pa3paboTke npo-
Lienyp hopMUPOBAHIA W [OCTYNA K EANHOMY WHGOp-
MaLWIOHHOMY MPOCTPAHCTBY Nons 605 SBNSIOTCH:

- (hparMeHTaLma MPOCTPaHCTea,

- TeppuTOpUansHoe pacnpeaenexve dgpar-
MEHTOB,

- CETEBOM NPUHLMN JOCTYNA,

- Hanu41e B NPOCTPaHCTBE HOA aBTOMATUHCKMX
60oeBbIX nnatdopm (paseenbiBaTENbHLIX U YAAP-
HbIX).

- CMHXPOHM3aLMa parMeHToB MHHOPMALIMOH-
HOrO MPOCTPaHCTBa,

- YCTOWYMBOCTL ELMHOTO MHOPMAaLMOHHOTO
npoCTPaHCTBa HAa (DOHE BO3AEUCTBMA NPOTMB-
HUKA Ha (PparMeHThl WH(OPMALMOHHOMO Npo-
CTPaHCTBA. L ADO!
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