POBOTH3HPOBAHHBIE GHCTEMD
OT bENOPYCCKUX PASPABOTHHKOB

BELARUSIAN ROBOTIC SYSTEMS

Kupunn ®PAHCKEBHY, «Basp»

Ce200HA MHO2Ue npou3godumenu 6ecnuNOMHBIX ABUALUOHHBIX
KOMNJIeKCO8 cMapawomea noIHOCMbI0 UCKAIOYUMD yuacmue uenose-
Ka 8 npoyecce ynpasieHus mexHUKoll u cdenams ee yHUBEPCANbHOU
0na n6vix cumyayuil u ycnosuil.

0Ocoboe BHUMAHUE npu 3moM ydensaemca 803MOXKHOCMU sema-
menbHbIX annapamos ocyujecmsnams 83iem u nocadxy no-camo-
JIeMHOMY, NOJIHOCMbI0 8 ABMOMAMUYECKOM PexuMe.

B nepsyiwo ouepedv 3mo obycnosneHo mem, umo dauubie BJIA He-
cym Ha cebe docmamoyHo dopo2yl0 None3Hyw Ha2py3Ky — onmu-
KO-3/1eKmpOHHble NPUbOpPbl BbICOKO20 paspeuleHus, paduonoxayu-
OHHble cucmembl, KOMopble 8eCbMa HYBCMBUMENbHBL K KEeCMKUM
nepezpysxkam, 803HUKAOWUM NPU NAPAW0OMHOM cnocobe nocadxe,
Ko20a cKopocmb KacaHua 3emau moxem docmuzams 8—10 mempos
8 CEKYHOY.
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Kirill FRANTSKEVICH, Vayar

UAV manufacturers try to completely ex-
clude human involvement from controlling
the hardware and to build multipurpose un-
manned systems that operate in any condi-
tions.

A special attention is given to UAVs abili-
ty of taking off and landing like an aircraft
in the automatic mode.

The need is conditioned by the fact that
drones carry quite expensive payload: high
resolution optical-electronic devices and ra-
dar systems, which are extremely sensitive
to the overload occurring when the vehicle
lands using a parachute and contacts the
ground at a speed of 8-10 m/s.

NPOBOXAEHWIO CUCTEM aBTOMATMYECKOro ynpasneHus BJIA sensetcs Ge-

Nopycckas HayyHo-npoussofcTBeHHas komnaHua 000 «KBAHL UC». Ee
cneumanncTamm co3faHbl UHTENNEKTYabHble CUCTEMbI, KOTOPbIE B HACTOAWMI
MOMEHT He MMEIOT aHaNoroB B CTpaHax GIMMXKHero 1 fansHero 3apybexss. Mo-
mumo Toro 000 «KBAHJ, NC» yyacTByeT TakKe B KayecTBe COMCMONIHUTENS U
no locyaapcTBeHHOM Hay4HO-TexHUYecKoit nporpamme Pecnybauku bena-
pycb «BAK 1 TexHonoruu» no pa3paboTke cucTeM aBTOMATUYECKOro ynpasne-
Hus (CAY) u IR kypcornuccapHoil cuctembl i aBTOMaTUYECKOro B3fieTa 1 no-
cagkv bJIA npu OTCYTCTBUM CUTHANOB CNYTHUKOBbIX PAANOHABUTALMOHHBIX CU-
ctem (CPHC). B pamkax faHHOM nporpamMmbl yxe nposefeHbl 3aBOSCKUE UCTbI-
TaHus obopynosanus CAY, yctaHoBneHHoro Ha BJIA «TPU®-1» npoussopcTea
0AO «558-it aBMapeMOHTHbIN 3aBOA». BbinonHeHa cepus ycnewHbix NoseToB ¢
NOMHOCTBIO aBTOMATUYECKUM B3N1€TOM, MONETOM MO MapLpyTy U NOCaAKON Ha
nonocy, B Tom yucne nonetsl 6e3 CPHC.

KcTati, MMeHHO Npobnema aBTOMATMYECKOro B3jieTa U NOCaAKM, KOHKpeT-
Hee ee TOYHOCTb, CYUTAETCS CETrOfHA OfHUM U3 KPaeyroibHbIX KaMHeil becnu-
notHow asuauuu. Kak npasuno, BJIA goctatouHo pefko nonyyarT JocTyn Ha
a3pogpombl. OCHOBHAs NPUYMHA 3TOFO B TOM, YTO BECMUIOTHUK NPeACTaBAs-
€T peasibHYI0 0NacHOCTb ANA NUAOTUPYEMOW aBnauuun. Mo3aTomy U NpuxoauT-
Csl caxaTb pobOTU3MPOBAHHBIN CAaMONET HA Pa3iUYHble HEMOArOTOBNEHHbIE
NNOWanKM UK HAa aBTOMOGMALHYIO Aopory. EcTecTBeHHO, HeAOPaboOTKM B Npo-
rpaMMHOM O0OecneyeHnu UK YenoBeyecknii GakTop MOryT MpUBECTU Kak K
notepe camoro bJIA, Tak u Hecomoi UM nonesHoi Harpysku. ImeHHO mo3To-
MY TOYHOCTb KacaHUs MOA0Chl MPU MNOCAAKe NO-CaMOJETHOMY AOJXKHA ObITb y
6ecnunoTHoro annapara He 6onee 2,5 metpos. M B 3Tom Bonpoce 000 «KBAH[L
NC» pobunack 3HaunTeNbHbIX ycnexoB. PaspaboTaHHblii cneyuanucTamm Kom-
naHWM anropuTM NO3BONSET MOLHWUMATb B BO3LYX UM OCYLECTBAATL NOCALKY
BJIA c norpewHocCTbI0 He 6onee ABYX MeTpoB. Elle 0HUM HEMANOBAXHBIM MO-
MEHTOM SIBNISETCA NOCAAKA IeTaTeIbHOro annaparta ¢ HepaboTalowum ABurate-
neM. 3ech nporpamMmma NocTpoeHa TakuM obpasom, 4To 6ecnunoTHUK B 1060
BHELITATHO CUTYaLLMM MOXKET YCNEWHO 1 6e3 NOBPEXAEHNI NPU3EMAUTLCS.

— B HacTodlwee BpemMs Mbl MOCTaBAsieM CBOM CUCTEMbl aBTOMATM4eCKO-
ro ynpaeneHWs BedyliMM KOMMAHMAM HaleN CTpaHbl MO NMPOU3BOACTBY po-
00TM3MPOBAHHbIX NleTaTeNbHbIX annapaToB. Tenepb Ans Hac 3TO OCHOBHOM
BUA LEATENbHOCTU MO GECnUNOTHBIM KoMniekcam,— noscHun aupektop 000
«KBAHL UC» Cepreit Toiubik.— [MOMUMO TOro, COBMECTHO C LEHTPOM NOAro-
TOBKM CMeLnoapasjeneHuii ocyliecTsnsemM obyyeHe MHOCTPaHHbIX OneparTo-
pos BJIA. B pamkax 3T0# paboTbl ObiN CO3[aH TPEHAXKED, KOTOPLIK NOKa3biBaeT

u AHUM U3 06Lenpu3HaHHbIX TMAEPOB N0 NPOU3BOACTBY, pa3paboTke U co-

B€CbMa HENNOXMe pe3ynbrarthl...

HOY—XA%NOW-HOW

Belarussian research and production compa-
A ny KVAND IS is one of recognised companies

that develop, manufacture and support auto-
mated control systems.

The company’s experts have developed smart
systems that do not have analogues in the world.

Besides, KVAND IS is an associate contractor
of the UASs and Technologies state sci-tech pro-
gramme. The company is developing automat-
ed control systems and IR glideslope automatic
take-off and landing system that operates when
the signals of navigation satellite systems (NSS)
are absent. Under the programme, the automat-
ed control system was tested as part of the Grif-1
UAV (manufactured by the 558th Aircraft Repair
Plant).

Series of successful flights were performed
with fully automatic take-off, en-route flight and
landing, including flights without signals of NSS.

By the way, the problem of accurate automat-
ic take-off and landing is one of cornerstones of
unmanned aviation.

As arule, drones quite rarely can operate from
airfields. The main reason is the danger of colli-
sion with manned aircraft.

That is why it is necessary to land a drone on
various unprepared surfaces or roads.

Naturally, gaps in software or human factor may
lead to a drone or payload loss.

For this reason, the accuracy of UAV landing
must be not more than 2.5 metres (in case of land-
ing like an aircraft).

KVAND IS achieved good results in this field.

The developed by company’s experts algorithm
allows to take-off and land the system with an ac-
curacy of two metres.

The landing of a drone with a nonrunning en-
gine is another important issue.

The drone may successfully land in case of any
emergency.

“At present, we supply automatic control sys-
tems to our country’s leading manufacturers of
robotic aerial vehicles.

It is our main activity concerning unmanned
aircraft systems,” said Sergei Tytsyk, director of
KVAND IS.

“Besides, we train foreign UAV operators joint-
ly with special forces training centre.

Within the framework of this work, we devel-
oped a trainer that shows quite good results...”

The main projects of KVAND IS are: the Strela-S
UAS, which is waiting for factory tests and the
SURVEYOR-H UAS with the UVH-29E unmanned
helicopter.

It is noteworthy that the drone performs take
off, en-route flight and landing in fully automat-
ic or semi-automatic mode.

On 20 November 2014, Brest hosted the 72nd
meeting of border troops commanders of CIS. The
UAV was demonstrated flying in fully automatic
mode, in the framework of the event.

Currently, automatic control system is tested
for a helicopter, flying along the route without
GPS/GLONASS correction signals.
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OCHOBHbIMW NPOEKTAMU, HaJ, KOTOPLIMU B HACTOALMIA MOMeHT paboTaet 000
«KBAH[, NC»— 3T0 6ecnunoTHbIil aBUALMOHHbIA KOMMIEKC BO3AYWHOW MU-
weHn «CTPEJIA-C», KOTOPBbIA rOTOBUTCA K 3aBOACKUM UCMbITAHUAM, a TaKkKe
6ecnunoTHbI Bo3aywwHbIin komnnekc «SURVEYOR-H» ¢ BJIA sepTonetHoro -
na «UVH-29E». MpumeyaTtenbHo, 4TO AaHHbIN NeTaTenbHbIA annapart ocyLwecT-
BNAET B3NET, NONET MO MApLPYTy U NOCaAKy M6O NONHOCTbIO B aBTOMaTUye-
CKOM pexume, 1M60 B nojyaBToMaTuyeckoMm. 20 Hos6ps 2014 ropa B bpecte
npoxoauno 72-e 3acepaHune CoBeTa KOMaHAYOWMX NOrPaHUYHLIMU BOWMCKAMM
(CKNB) rocypapcte — yyacTtHukos CHI, 1 B pamKax NeTHOM nporpamMmsl Mepo-
npuATUA GblN yCNewHo NPoAEMOHCTPUPOBAH NOMHOCTbLIO aBTOMATUYECKHUIi NO-
neT AaHHOro BepToneTa. B HacToslwee BpeMs NPOBOAATCA UCMBITAHUSA CUCTe-
Mbl @aBTOMATU4YeCKOr0 YNpaBneHns Ans BEpTONeTa Nno BbINOMHEHWIO NofeTa no
MapupyTy 6e3 KoppekTupylowmux curHanos GPS/Manacc.

BOEHHO-TIPOMBIIIJIEHHLIV KOMIIJIEKC. BEJIAPYCH | MILITARY-INDUSTRIAL COMPLEX. BELARUS

The company is building an atmospheric sat-
ellite (aerial vehicle that operates in the atmos-
phere, obtaining energy from the sun; the system
may perform aerial mapping, weather controland
data broadcasting for several years ahead — au-
thor’s note) which is able to control a flight us-
ing a flex wing instead of ailerons.

A six-metre prototype of the UAV is undergo-
ing first flight tests. The aerial vehicle is to fly at
high altitudes over the next few months.

KVAND IS is focused on designing of unmanned
motor boats as well. The main advantage of robot-
ic vessel is total absence of a crew on board. Due
to this, the range of the system and usage time
have become almost unlimited.

The motor boat is able to navigate both au-
tonomously and by the operator from the shore
thousands of kilometres away. In addition, the
system does not depend on the weather and it is
almost unsinkable.

Israel, USA and Great Britain are energetically
developing such boats. For instance, the United
States are to phase in unmanned patrol boats that
will autonomously follow large ships. According
to the representative of the U.S. Navy Matthew
Clander, such systems were successfully tested on
August 2014.

KVAND IS also has an experience in designing
robotic motor boats. Not so long ago, jointly with
a Russian company they have built a multi-pur-
pose unmanned motor boat the BKEM-55, which is
currently undergoing tests. The system can oper-
ate up to 360 km from the shore during 120 hours.
Maximum speed reaches 55 knots. It should be
noted that Belarusian company, as a discoverer of
unmanned boats among CIS countries, is master-
ing everything from scratch. Nevertheless, many
manufacturers of multi-purpose naval unmanned
systems consider featuring the system with a hel-
icopter spot. The size will be 4 x 4 metres. Suc-
cessful flight test of the unmanned helicopterin
fully automatic take-off and landing modes were
held. The drone, landing on mobile platform, was
equipped with broadcasting device. This drone
was built by KVAND IS. The project will consider-
ably increase (up to 500 km) the range of trans-
mission of high speed data channel and it will be
used as a motor boat payload.

Translated by Georgy Solovei

Beper paboty KOMNaHWs U Haj NPOEKTOM Mo
CO3fjaHMI0 aTMOC(hEPHOro CNyTHUKA (neTatesb-
HbI/ annapart, KoTopblit paboTaeT B aTMOChepe oT
COJHEYHbIX BaTapeil U MOXET OCyLecTBAATb a3-
podoTOCHEMKY, KOHTPOIb MOroAbl U peTpaHcas-
LMI0 AAHHbIX HA MPOTAXEHUU HECKONbKUX NeT.—
ABT.), cNoco6HOro ynpassTh CBOMM MOETOM NpK
NOMOLLYM rMOGKOro Kpbina, @ He Kak NPUHATO B aBu-
aumn — anepoHos. llecTumeTtpoBbiit npoToTUn
panHoro BJIA npoxoput nepebie NeTHble TeCTbl U
y)Ke B bnuxaiilume mecsalbl NNAHUPYETCS MONEThI
Ha 60JIbLIUX BbICOTAX.

Ele ogHO nepcneKkTUBHOE HanpasieHune, Ko-
TopbiM 3aHUMaeTca 000 «KBAHL UC» — pa3pa-
6oTka GecnunoTHeix kaTepoB. OCHOBHOE npeu-
MVLLECTBO TaK Ha3blBaeMblX POOOTU3NPOBAHHbBIX
Kopabneii — noOJHOe OTCYTCTBME 3KMUMNaXa Ha
6opTy. bnarogaps 3ToMy 30Ha AeilcTBUA anna-
pata ¥ BpeMs ero UCMofNb30BaHMA CTanu npak-
TUYeCKN HeorpaHuyeHHbiMU. KaTep moxeT nna-
BaTb KaK B aBTOHOMHOM peXWMe, TaK U N0 KO-
MaHfaMm, nepefaBaemMbiM ¢ 6epera, BO3MOXHO, 3@
MHOTUE TbiCAYU KunomeTpoB. K TOMY e OH He
3aBUCUT OT NOTOAbl U ABNAETCA (DaKTUYECKU He-
NOTONNAEMbIM.

Becbma aKkTMBHO fAaHHOe HanpaBneHue pas-
Busaetca B W3paune, CLWA, BenukoGputaHum.
Tak, Hanpumep, CoepuHeHHble LUTathl cobupa-
IOTCA NPUHATL Ha BOOPYXEHUe BecnunoTHble na-
TPY/IbHbIE KaTepa, KoTopble 6yayT B aBTOMaTHye-
CKOM peXxume COMpPOBOXAATb KpynHble Kopabiau.
Mo cnosam npepcraButens amepukaHckux BMC
Matbio Knangepa, B aBrycte 2014 rofa Ha peke
[xenmc B wrate BupaxuHus yxe npownu ycnew-
Hble UCMbITAHWA AHHOTO TUMNA KaTepoB.

OnbIT co3paHns pobOTU3MPOBAHHLIX CYA0B
umeetcs uy 000 «KBAHJ WUC». He Tak paBHo co-
BMECTHO C OfHWUM W3 POCCUWCKUX NpeanpuAaTUi
UM OblNl CO3[1@H U B HACTOALLEE BPEMS NPOXOJUT
WCNbITAHUS MHOTOLENeBO MOpPCKOW becnunot-
Hblli katep BKIM-55. Komnnekc no3sonser Bbl-
NONHATb 3alaHusA B yAaneHun ot bepera fo 360
KM B TedeHue 120 yacos. MakcumanbHas cKo-
pocTb 6ecnuaoTHOro KaTepa MOXeT foCTUraTh 55
y3n08B. [Ipn 3TOM CTOMT OTMETUTb, YTO, KaKk nep-
BOOTKPbIBATE/I0 HanpaBieHUs 6ecnuaoTHbIX Ka-
TepoB B cTpaHax CHI, 6enopycckomy npeanpus-
TUIO NPUXOAMTCA 0CBAMBATb BCE NMPAKTUYECKN C
Hyns. HecmoTps Ha 370, ye cerofHsa pa3pabot-
YMKM MHOTOLLeNeBOro Mopckoro GecnunoTHo-
ro KOMMjeKca paccmMaTpuBalOT BO3MOXHOCTb OC-
HalleHusa ero BepToNeTHOM nnowagkoi. Pasmep
niowankn — 4 X 4 metpa. [poseperbl ycnewHsle
NIeTHbIE UCMbITAHMA NONHOCTbIO aBTOMATUYECKOrO
B3/1€Ta M Mocafku 6ecnuioTHOro BepToneTa, oc-
HaleHHOro 06opyaoOBaHUEM AN PETPAHCAALUY
AaHHbIX, HA NOABUXHYIO NNaTopmy Ha CMOKOM-
HOW Bofe. YyacTBylOWMUA B UCMBITAHMAX BepTO-
NeT TaKxe NpousBefeH 6eNopyccKoil KoMnaHue
«KBAHJ, NC». 3TOT NpoeKT N0o3BOAUT 3HAYUTENb-
HO, BMOTb J0 500 KMNOMeTpoB, pacWwunpuTs pa-
ANYC AeiCTBUA BbICOKOCKOPOCTHOrO KaHana ne-
peAayn AaHHbIX ANA NOJHOLEHHOrO NCMOb30Ba-
HMA LeneBoil Harpy3Ku Katepa.

HOY-XA

®TU HAHBenapycH

KNOW-HOW
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