Obecnevenue HayuoHanvHol 6eso-
nacHocmu cmpaHsl ABNAEMmCcA Npuo-
pumemnoii 3adaveil nobozo zocydap-
cmsa, dna Komopozo sonpockl Ges-
onacHocmu u 3awjumet obwecmsa
uzpaiom nepgocmeneHHy0 pons 8 no-
NUMuYecKoll, IKOHOMUHECKOll U Coyu-
anwvHoill cgepax.

National security is a priority objec-
tive of any state, for which security is-
sues and public safety play key role in
political, economic and social spheres.

PASPAGOTKH H MPOEKT

OAD «ATAT-CHCTEMbI YIPABNEHHS» —
VIIPABNAOWIAS KOMMAHHA XONTUHTA

«[ EDHHOPMALMOHHBIE CHGTEMbI YIPABNEHHS:»
B OBNACTH POBOTH3HPOBAHHOR TEXHHKM
CMELHANBHOID HA3HA‘IEHHH HASEMHOIO
bAHPOBAHHS

SPECIAL-PURPOSE GROUND ROBOTIC SYSTEMS
AND PROJECTS OF AGAT-CONTROL SYSTEMS

Onez KAIIIJEBHY, 3amMecmumens HawanbHUKa ynpasneHus,
KAHOUGAam mexHUYecKux HayK
Amumpuit KVYYHHCKHH, sedywjuil unmenep

Oleg KAPTSEVICH, deputy head of directorate, PhD (engineering)

HOI M3 BaXHeliWwux npo6em B 3TOM HANPABNEHUW ABNAETCA CBOEBPEMEH-

Hoe obHapykeHne U 06e3BpeUBaHNE B3PLIBHLIX YCTPONCTE U B3PLIBO-
ONacHbiX 0GBLEKTOB NPU YCNOBUM MUHUMU3ALMI PUCKOB ANA CreluanucToe no
B3PbIBOTEXHUKE W HaceNeHus, a TaKmKe ANA camux 0OLEKTOB, NOABEPTWUXCH
ataKe co CTOPOHbI 3N0yMbllWNeHHUKOB. W 3feck Ha NOMOLULL YENOBEKY NPHUX0-
AWT coBpeMeHHas poboTOTeXHUMKA, 3NEKTPOHUKA W NepefoBble MHHOPMAaLUOH-
Hble TexHonoruu (puc.1).

MupoBas npakTUKa MPUMEHEHWA TaKUX POBOTOTEXHUYECKMX KOMNNEKCOB
NOKa3blBaeT, 4TO MCNONb30BAHWE AUCTAHLMOHHO YNPaBASEMbIX MEXaHU3MOB
ONf BLINONHEHUA UHKEeHepHO-canepHbix paboT He TONbKO NoBbIWaET 3ddek-
TUBHOCTb M Be3onacHocTs paboThl CNELUWaNUCTOB-B3PbIBOTEXHMKOB, HO U NO-
3BONAET BLINOMHATL 3afa4yn ayAWOBWM3YanbHOW pa3BeaKW, KOHTPONs pagua-
LMOHHOW 06CTaHOBKM, @ TaKHe NPOBOAMTE XUMUYECKMIA aHANU3 DKPYKAOLEH
cpepbl. Mcnonb3oeanue npu 3TOM COBpPEeMEHHbIX MHDOPMALMOHHBIX TEXHONO-
Wit OTKPLIBAET BO3MOKHOCTW 1A pa3paboTki poBoTOTeXHMYECKMX KOMNNeK-
COB KaK CNOMHbIX WHHOPMAUMOHHO-YNPABNALWMUX U WHHOPMALUOHHO-BbI-
YMCANTENBHBIX CUCTEM AN KoMNNeKcHoro obecnedeHuns 6e3onacHoCTH no He-
CKONbKMM KPUTEPHMAM U NOKa3aTeNnaMm 0gHOBPEMEHHO.

B HacTosuwee spema mobunbHble poboToTexHuueckue komnnecsl (MPK)
CneLuansHoro HasHavyeHus pa3pabaThiBaloTCA W BLINYCKAKOTCA PALOM BeAyLiUX

H a CEerofHAWHNIA AEHb C YYETOM CUTyauuK, CKNaabiBaoWehcs 8 Mupe, oa-

Puc. 1. CospemerHblll pofomomexHudeckuil KoMnaexc
Image 1. Contemporary robotic system
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ly detection and disposal of explosive devic-

es and objects. It is important to mitigate
the risk for bomb disposal experts, people and at-
tacked objects. Contemporary robotics, electron-
ics and advanced information technologies come
to mankind’s assistance (Image 1).

The world practice in the use of such robot-
ic systems shows that remotely-operated robots
not only increase efficiency and safety of explo-
sives experts but they also can carry out audio-
visual surveillance, radiation monitoring and en-
vironmental chemical testing. The use of up-to-
date information technologies reveals opportu-
nities for the development of robotic solutions as
complex information management and informa-
tion computation systems for comprehensive se-
curity assurance.

To date, special purpose mobile robotic sys-
tems (MRS) are being developed by foreign com-
panies and scientific organisations: iRobot Corp.
(the USA), Cobham Plc (Great Britain), PIAP (Po-
land), ECA Robotics (France) and specialised Bau-
man MSTU Design Bureau (Russia). The companies
are mostly focused on counter-terrorism protec-
tion, detection and disposal of explosive devic-
es, reconnaissance of the terrain with the use of a
wide range of devices. The main emphasis is made
on the development of multi-purpose mobile plat-
forms, which are remotely-operated self-propelled
chassis, fitted with a wide range of payload, such
as various sensors and actuating units.

Similar systems are being developed in Bela-
rus as well. AGAT — Control Systems, manage-
ment company of Geoinformation Control Sys-
tems is the leading company in Belarus that de-
velops automated systems for special purposes.
The company has created the prototype of mobile
robotic system the MRK Robot-A1, designed for
visual and audiovisual surveillance, mine clear-

T o date, the main problem in this line is time-




3apyBeMHbIX KOMNaHUA M Hay4YHbIX OpraHu3auni, K KOTOpbIM B NEpByi Oue-
peab cneayet otHecTu Komnaduw iRobot Corp. (CLUA), Cobham Plc (Benuko6pu-
Tauua), PIAP (Monswa), ECA Robotics (®Ppanuua) u cneunanusuposanHoe Kb
MBTY um. H. baymana (Poccus). [laHHbe KOMNaHUM OPUEHTUPYIOTCSA, B OCHOB-
HOM, Ha pelleH e 3aaad, HanpasieHHsx Ha 6opbOy C Teppopu3moM, 0BHapyme-
Hue u obesspexuBaHue Hoenpunacoe, NpoBeaeHNe pa3BefKu MeCTHOCTH C NpH-
MEHEHWEM WWPOKOTo cnekTpa TexHuyeckunx cpepacts. OCHOBHOM akueHT B paspa-
BOTKax CTaBUTCA Ha CO3fiaHWe MHOTOMYHKUMOHANBHBIX MOBHIBHBIX KOMNIEKCOB,
npeacTasnsioux cobol B 0buemM BUAE ANCTAHLMOHHO yNpaBnaeMoe Camoxof-
HOe wWaccu, CHabXeHHoe WHUPOKUM acCOPTUMEHTOM NMONE3HOW Harpy3KW B BUAE
OpPraHoB TEXHUYECKNX YYBCTB M UCTIONHUTENBHBIX MEXaHW3MOB,

Ananoruysble pabotel BegyTca WM B Hawei ctpade. Cneywanuctamm OAO
«ATAT-cicTembl ynpaBneHua» — YNpaBnAalowWan KoMnaHua xonguHra «leo-
MH(OPMALMOHHLIE CUCTEMbI YNIPABNEHUAY, KOTOPOE ABNASTCA BEAYIWUM npea-
NPUATHEM CTpaHbl B 061acTH CO3/iaHNA aBTOMaTU3MPOBAHHBIX CUCTEM Chewm-
aNnbHOro HasHaYeHus, CO3AaH IKCNepUMeHTanbHblil 06pasel MobunbHOI pobo-
ToTexHUyeckon cuctemsl MPK «PoboT-Aly, npegHasHadeHHblil ans pewexus
3afia4y BM3yanbHOM M ayM0oBU3YanbHOW pa3sefiku, CanepHo-TeXHUYECKux 3a-
Aay, MOHUTOPHHTA OKPYIKAIOWeEN CPebl Ha HanWU4YKe nopamanlmx haKTopoe,
CBA3AHHBIX C NpUMeHeHeM 6oeBbiX 0TPABAAIOUUX BELIECTB U PAAMALMOHHbIM
NopaMXeHWeM, a TaKxe 40CTaBKW ManorabapuTHbIX rPy30B pasnuyHoi hopmsl,
pasmepa W HasHaveus (puc. 2). Npu paspabotke MPK «Po6oT-Al» Gbinu Mak-
CMManbHO YYTEHbI pe3ynsTaTel aHanu3a COBPEMEHHOr0 MUPOBOTO OMbITa U Ha-
paboToK B manHHoi obnactu.

OcHoBy koHcTpykuuu MPK «PoboT-Al» coctaBnser manopa3mMepHas MHOTO-
(yHKUMOHaNbHaa MOBUNbHAA NNaTHOPMa, OCHALEHHARA TYCEHNYHBIM ABUMXU-
TENeM C BLIABUKHLIMU (DNUNMNEpaMu, NOBLIWAWMUMU NPOXOAUMOCTE U3LENNA
Ha MECTHOCTH.

MobunbHas nnathopma ANA BbINONHEHWA NOCTABNEHHbIX 33/1a4 MOXET KOM-
NNEKTOBATLCA WMPOKOA HOMEHKNATYPOW eAMHWL NOAE3HOW Harpy3kn u Tex-
HUYECKUMM OpraHamu 4yecTe, obecnevusawowwumu onepatopy MPK 3apauy
YNpaBneHus KOMNIEKCOM M OPUEHTUPOBAHWA Ha MECTHOCTH.

B cocTaB CMCTEMbl OPraHOB TEXHWYECKWX YYBCTB, NpefHa3HayYeHHblx ANA
cbopa faHHbIX 0 BHEWHEeN cpefe, BXOAUT CUCTEMA LLBETHbIX BUEOKaMep Bbi-
COKOro pa3pelleHnn, pa3MellaembiX Kak B Kopnyce MoBunbHOW nnatopmel,
TaK M Ha MaHuNyaATope W HasecHom obopyaoBaHmuun, Npubop BeckoHTaKTHOro
rasoaHanu3a v 3abopa BO3AYWHLIX CMECEH, KOMNAKTHBIIA PeHTreH-CcKaHep, u3-
MEpUTENb PaAUALMOHHON| aKTMBHOCTU (pagMoMeTp), CUCTeMa ABYyHanpasieH-
HOW ayanoCBA3Nn.

Puc.2. Cmpyxkimypa u cocmag

MPK «PoBom-Al»

Image 2. Structure and composition of
the MRK Robot-A1

BenomozamensHoe obopydosaHue
Additinal equipment

i)

1. Dnamgopma
1. Platform

7. Tazoananuzamop
7. Gas analyser

6. Budeonpoyeccop
6. Video processor

5. Paducmodem
5. Radio modem 8. JuemanyuoHHeld nynem ynpasiexua

8. Remote control panel

2. Mauunynamop
2. Manipulator
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ance, environmental monitoring aimed at detec-
tion of toxic substances and radiation, as well as
delivery of various small-sized cargoes (Image 2).
The MRK Robot-A1 has been developed, consider-
ing contemporary foreign experience.

The basis of the MRK Robot-A1 is a small-sized
multifunctional platform, equipped with tracked
running gear with pulling-out flippers, which in-
crease off-road capability.

The mobile platform can be fitted with a wide
range of payloads and sensors, which enable op-
erator’s awareness and provide fulfilling tasks.

The system of sensors comprises high-resolu-
tion colour video cameras, mounted in the body
of mobile platform, on the manipulator and at-
tached equipment. As well, the robot features a
device for gas intake and non-contact gas anal-
ysis, compact X-ray scanner, radioactivity meter
(radiometer) and bidirectional audio communica-
tion system.

The payload includes multi-degree-of-freedom
mechanical manipulator that can be used for pre-
cision working while transporting and primary in-
spection of suspected objects, as well as to in-
crease cross-country ability of the MRC.

Operator controls the robot using portable con-
sole with a special worn on the shoulder load-car-
rying frame that reduces operator load. At the
same time, in real time operator is able to mon-
itor on-board systems of the MRC and remotely
receive environmental data from the systems for
collecting such data. To control the robot and
manipulator, the console features two three-ax-
le small-sized joysticks on side panels. An indus-
trial touchscreen tablet PC with coloured screen
is the basis of the console; that is why the device
enables high level of visualisation, convenience
and easy of use. As well, the console is not over-
stuffed with control bodies.

9. Homnnewm cMeHHbix 2y6oK xeama
9. Snap jaws

3. Kamepa svlconozo
paspewenus
3. Hi-res camera

4. Hamepa ungpaxpacrozo duanazona
4, IR camera
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B cocTase none3Hoi Harpy3ku MMEETCA MHOTO-
CTENeHHON MeXaHUYecKnini MaHUNyNAToOpP, KOTOPbIA
MOMET MCNONE30BATLCA Kak ANA BLINONHEHWA TOY-
Hbix paboT No TpaHCNOpTUPOBKE W NEpBUYHOMY
OCMOTPY NOA03PUTENBHBIX 0DBEKTOB, TaK U B Kaye-
CTBE WHCTPYMEHTA, NOBLIWAKWEro NPOX0AUMOCTS
MPK no nepece4yeHHO MECTHOCTM W NpKU NPeofo-
NeHUW NPenATCTBUM.

Ynpasnenve paboToil KomneKca ocyWecTBAA-
etcsa onepatopom MPK c ucnone3oBaHuem Hocu-
MOro NyneLTa ynpasneHwA, OCHalWeHHOro cneuu-
aNbHbLIM  HanAe4YHbIM pa3rpy304HbIM  HapKacom,
CHUMaWUMM Harpy3ky Ha onepatopa. Onepa-
TOp NPW 3TOM WMMEET BO3MOMHOCTL Habnioge-
HWA B pEantHOM BPEMEHMW 3a COCTOAHWeM BopTo-
BLIX CMCTEM KOMMAEKCa, OKpyXawuweit obcraHos-
KM, NONyYaTh B yAaneHHOM pexume noKasaHua ot
cpeacTs M cuctem cbopa faHHbIX 06 OKpYXalowWen
cpene. [lna KoHTponsa 3a nepemeuieHuamu MPK u
ynpaBneHus MaHWnynAToOpoM Ha GOKOBbLIX NaHe-
NAX NyNbTa YCTAHOBNEHO [iBa TPEXOCEBLIX Mano-
pasMepHbIX AHOWCTHKA. B ocHOBY KOHCTPyKLUMK
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OCHOBHBIE XAPAKTEPHCTHIH SKCAEPHMERTANIBHOTD OGPASLA MPK «POBOT-A1»

MRK ROBOT-1A PROTOTYPE SPECIFICATIONS

Cucrema BuaeoHabnionesna
Video surveillance system

Tlone3nas Harpy3Ka, aKCeccyapst
Payload and accessories

Yucno He3aBUCUMBIX CTEMEHel cB060s MaHUIYNATOPA
The number of manipulator’s degrees-of-freedom

TOPU30OHTANLHEIN BEUIET MAHUITYNATOPA, M
Horizontal reach of manipulator, m

BepTuxanbHbli BEUIET MAHWUITYNATOPA, M
Vertical reach of manipulater, m

MaxcuMansHoe PaCcKPEITHE MAHWITYAATOPA, MM
Maximum span of manipulator, mm

Veunue 3axsata MaHUITYNATOPA, KT
Grasping force of manipulator, kg

TpPy30MoABEMHOCTE MAHWITYNATOPA, KI'
Manipulator’s load capacity, kg

T'py30noALEeMHOCTE MAHWITYNATOPA HA MAKCUMaNbHOM BbI-
nere CTPenbl, Kr

Manipulator's load capacity at maximum reach of the
boom, kg

HansHocTb 3 deHTUBHOR CBAIM, M, HE MeHee:
Range of efficient communications, m, not less:

* o GeCpPOBOAHON PAAMONUHUK
* via wireless radio link

* 110 ONTOBOMOKOHHOMY Kabenio
» via fibre-optic cable

Tlpeoponesaembie npenaTcTeua / Obstacles to overcome

* TOPWIOHTANLHEIH MPOLONLHLLA YKIOH, °
* horizontal longitudinal grade, ®

* TOPU30HTaNbHBEIW NOMEPeYHLI! YHIO0H, °
» horizontal transverse slope, 40°

* BEPTHHKaNbHAA CTEHHA, CM
= yertical wall, cm

* HEPOBHOCTW IPYHTA, CM
» ground variation, cm

Tum gBuMMTENRA
Type of mover

Mpueog ABMKUTENA
Mover drive

MakcuManbHasA CHOPOCTh MEPEABUMERUA, KM,/
Maximum speed, km/h

TIpOAOIKMTENLHOCTb HEMPEPLIBHOW PaboThl TP MON0MKU-
TenbHbIX TEMNEPATYpPax, I, He MeHee

Continuous operation time under positive
temperature, h, not less

TabapuTHsle pa3Mepsl B IOXORHOM MONOKEHUN, M, He Gonee:

4 BUIROKaMEpPDL, U3 HUX JIBE C
HEK-pemuMoM, IPOMENTOP
Four cameras, two of them
feature IR mode; projector

Manwmynarop, rasoaHanu3a-
TOP, TAMMA-PalHOMETD, YHUY-
Towurens BB
Manipulator, gas analyser,
gamma radiometer,
explosives neutralizing de-
vice

6
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500

800

45
40
52

pob/uptob

T'yceHMYHBIR
Tracked

IneKTpoMexaHnyecKan Tpatc-
MUCCUA
Electromechanical trans-
mission

6

Overall dimensions in traveling configuration, m, not more:

* puna / length
+ mrupusa / width
+ seicota / height

Macca ofopyposanua oneparopa, Kr
Operator’s equipment weigh, kg

Macca o6mas, ¥r, B .4.: / Overall weigh, including:
*» Macca maceu / chassis weight

T'py30nMoABLEMHOCTb ACCH, KT
Chassis load capacity, kg




Pue. 3. 06wjuil sud swcnepujeumaﬂbnoea obpasya MPK «Po6om-Al»

Image 3. General view of the MRK Robot-1A prototype

MyNbTa NONOMKEH NPOMbIWNEHHbIA NNAHWETHBIA NepcoHanbHLIA KoMNbIOTep C
CEHCOPHbIM LBETHbIM 3KPaHOM, Bnarofapsa 4emy cucTeMa ynpasneHus otnuya-
eTCA BLICOKOM CTeNeHbIo HarnaaHoCTH U ya06CTBa, NPOCTOTON MCNONL30BaHUA
U He NeperpyxaeT nynbT 06unMemM opraHos ynpasneHus.

[lna ceA3n Mexpay nNynkTOM YNpasneHus u mobuneHoit nnatdopmoit npea-
ycMoTpeHsl GecnpoBoAHON papguoKaHan, obecneynsarWui AanbHOCTb YCTOH-
4yneoi ceaA3n go 300 MeTpoB, a TaKe ONTOBONOKOHHAA NUHWUA CBA3W ANA pa-
BOTbl NPU BLICOKOM YPOBHE NPOMbILNEHHbLIX NOMEX U B YCI0BUAX NPUMEHEHHA
CpeACcTs PaAMO3NEKTPOHHOM BOpbObI.

Cuctema 3nekTponutaHus MPK obecneynsaer Bpema aBTOHOMHOW PaboTsl
Waccu fo 4 4acos, a NynsTa ynpasnedua — A0 6 4acos Npu NONOKUTENbHBIX
TemnepaTypax BO3AyXa W NO3BONAET NPOU3BOAUTL ONEPATUBHYIO 3aMeHy ane-
MEHTOB NMUTAHWUA B NONEBLIX YCNOBUAX.

OCHOBHblE TEXHUYECKWE M IKCMNYATaLMOHHbIE XapaKTEPUCTUKKM 3KCMepu-
meHTansHoro o6pasua MPK «PoboT-Al» npuseseHsl B Tabnuue, obuuii sug
npuBeaeH Ha puc. 3

B HacToAwee BpeMA 3KCMepuMeHTanbHblii obpasey MPK «PoboT-Al»
YCNEWHO NPOLWEN UCNBITAHNA B YCIOBUAX, MAKCUMANLHO NPUGAIKEHHBIX K pe-
aNbHBIM YCNOBWUAM IHCNINYATaALWK.

B xofe WcnbiTaHuii, NOMUMO TEXHUYECKUX BO3MOMHOCTER u3fenus, beunu
OTMEeYeHbl NPOCTOTa OCBOEHWA KOMNNEKCa 0BCHYMUBAIOWMM U IKCNNYaTUpYy-
IOWWM NEPCOHANOM, & TaKHe 6biCTp0Ta Ero pa3eepTelBaHWA Ha MECTHOCTH, MO-
BunbHOCTL U npoxoguMocTs. 0cob0 0TMeYeH BLICOKMIA NOTEHLMaAN No AankbHei-
wemMy paclMpeHnio nepedHA BLINONHAEMbBIX 3dafay, 4T0 NO3BONAET B NepCnex-
TMBE CO3[aTh Lenoe ceMeincTso MoBubHBIX POBOTOTEXHUYECKUX KOMNNEKCOR
Pa3NUYHOro Ha3HaYeHUA.

Mo pesynsTaTam UCNbITAHWIl ONPeAeneHsl HanpasneHua fanbHedwmnx pabor
N0 YAYYWEHUID KAYeCTBEHHBIX U KCMTyaTalMOHHbIX XapakTepUCTUK KOMMIeK-
ca c uensto obecrneyeHus MakCMMansHoro COOTBETCTBUA TPEBOBAHUAM NOTEH-
UManeHblx 3aKas4uKos uzaenua u addexkTueHoro ncnons3osanna MPK «Po-
BoT-Al» B NpaKTMYECKOW AEATENLHOCTH CNeLWansHblx NoApas3aeneHuni.

JKCIIEP
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Operator controls the mobile platform via ra-
dio channel, which provides 300 m of sustainable
communications, and via fibre-optic communica-
tion line for operation under the conditions of a
high level of industrial interference or under ac-
tive jamming.

Power supply system of the MRC enables auton-
omous operation up to four hours and six hours
for portable console under positive temperature.
Power units can be immediately replaced in the
field.

Performance specification of the prototype of
the MRK Robot-1A is shown in the table; a gener-
al view of the system is on the Picture 3.

To date, the prototype of MRK Robot-1A has
successfully passed tests in conditions maximal-
ly close to the real operating environment.

During the tests, besides technical capabilities
of the unit, it was highlighted the simplicity of
use, rapid deployment, mobility and cross-coun-
try ability. It is remarkable that in the near future
the system will carry out more tasks, so the whole
family of mobile robotic platforms can be created.

According to results of testing, designers out-
lined further directions for the improvement of
quality and operating characteristics to harmo-
nise them with the demands of potential custom-
ers and efficient use of the MRK Robot-1A by spe-
cial units of different uniformed services.

Translated by Georgy Solovei

62|63 L




