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ABHALIMS

PacnpepenéHHoe ynpassieHue
6ecnUNoOTHbLIMM NeTarTesibHbIMMU
annaparamm

bo6 Mak-Mnepavia

Crartbs oceewaet paspabotku naboparopum Kanudophuitckoro yuusepcurera (bepknm)
MO CO3AAHMIO CUCTEMBI COTMACOBAHHOIO PACMPERENEHHOTO KOHTPONS, CBSA3M M BU3YQNbHOIO
YNPABAEHWS rPYNNOM U3 HECKONbKMX 6ECNMNOTHBIX NIETATENbHbIX ANNAPATOB.

Cucrema ynpasneHus KaxXabIM neTaTenbHbIM annapaToM MOCTPOEHA HO OCHOBE KOMMbIOTEPA
PC/104 c onepaumonHoi cuctemomt QNX 6. lNMpoueccsl ynpasneHus, pasgenéHHbie Ha TpU
rpynnsl (cBsi3b, 06paboTKa U306PAXEHMI M yNPABAEHHUE BbINONHEHMEM 3aAa4),
B30MMOAENCTBYIOT YEPE3 creumanbHyto nporpaMmHyto cucteMy Cascade DataHub.

B TeueHMe HECKOIBKUX MOCIEIHUX JIET
CTYICHTBI 1 TIperoaaBaTesin Jlaboparopuu
IUHAMWKU YIIPaBICHUS] TPAHCIIOPTHBIMU
cpencrBamu (Vehicle Dynamics Lab —
VDL) B KanugopHuiickoM yHUBEpCUTETE
ropona bepknu paspabareiBaim cuctemy
COTJIACOBAHHOTO pacIipeieIEHHOTO KOHT-
poJIsi, CBS3M M BU3YaJIbHOTO YITPaBJICHUS
TPYMIIOi U3 HECKOJIBKUX OCCITMIIOTHBIX JIe-
TaTeIbHBIX armapatoB. OIWH YeJIOBEK MO-
JKET YIPaBJISITh LEJIbIM BO3AYIIHBIM (hJ10-
TOM U TIepeiaBaTh JieTaTeJIbHBIM arapa-
TaM KOMaHIIbI JIJIS1 BHITTOJTHEHUS CJIOXHBIX
3ajJa4, HaIpuMep MaTpyJIupoBaHUS rpa-
HUIIBI, TIOJIETA HAJl aBTOMATrUCTPaJIbIO, TO-
celleHus 3agaHHOro Mecta. Ha xaxmom
JIeTaTeJIbHOM arapaTre yCTaHOBJICHBI BU-
Jeokamepa U 00pTOBOI KOMMBIOTED, TIPU
3TOM arnapar MOXeT MOIePXKUBATh CBSI3b
C HA3eMHOM CTaHIIMEH U IPYTUMU CaMOJIE-
TaMu B CTpoo. B cucremy 3anokeHbl Ha-
CTOJIbKO CJIOXKHBIE aJTOPUTMBI YIIpaBie-
HUS, YTO TAKOI BO3AYILIHBIA (JIOT MOXET
BBITIOJTHSTD OMNpeaeaEéHHbIE 3a1a4u MOJI-
HOCTbIO aBTOHOMHO, 0€3 BCSKOTr0 BMella-
TeJbCTBA OTepaTopa.

CucTtema yrnpaBieHUs] KaXIbIM JieTa-
TeJabHbIM amnmapatoM (JIA) mocTpoeHa Ha
ocHoBe kommbloTepa PC/104 ¢ omepa-
nmoHHo# cuctemoit QNX 6. IIporuecch
yIpaBIeHUs Pa3Ae/IsIOTCS Ha TPU TPYIIIbL:
CB$I13b, 00pabOTKa U300paKeHUl U yrpaB-
JIeHUEe BbIMOJHEHUEM 3a1a4. Bee Tpu Tuna
MpOLIECCOB B3aUMOJEHCTBYIOT Yepe3 cIie-
LIMaJIbHYIO MporpaMMHylo cuctemy Cascade
DataHub kommnanuu Cogent. Cucrema
Cascade DataHub siBisiercst pe3uaeHTHON
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Puc. 1. Cxema B3aumopgeiicteus npoueccos yepes Cascade DataHub

0a30li TaHHbIX peaJbHOI0 BpeMEHH, KOTO-
pasi MO3BOJISIET UCTIOJIb30BaTh pasaeisieMble
HECKOJIbKMMM TPolieccaMy JaHHbIE, OCHO-
BBIBasICb Ha MOJIEJIM MyOIMKALIMY/TIOTyYe-
HUS JaHHBIX. B TaHHOM BapuaHTe mpume-
HEHUSI CUCTeMbl KaXblil Mpolecc 3amu-
chiBaeT (mepema€r) CBOM JaHHbBIE B
nporpammy Cascade DataHub u umeet Bo3-
MOXHOCTb TOJIy4aTh JaHHbIE OT KaXXI0ro
U3 JIPYTUX MPOLECCOB B PEXUME «TOJBKO
yTeHue». TakuM 00pa3oM opraHu3yeTcs J10-
CTyII K HEOOXOAMMBIM JaHHBIM JIPYTUX
MPOLIECCOB, U IPU 3TOM yIa&Tcs n30exKaTh

MpooJieM, CBSI3aHHBIX C YIIPaBJICHUEM daH-

HBIMU MHOT'MX TIpoLieccoB (puc. 1).
Hanpumep, nporpammbl obecrnieyeHust

CBSI3U BKJIIOYAIOT B ce0S1 TPU OTIEJbHBIX

npouecca:

@ nporiecc Piccolo, koTopslit yrpaBiser
JIETaTeIbHBIM alapaToM;

@ npouecc Payload, kotopsiit obecrieun-
BaeT B3aMMOJIEUCTBUE C OTIepaTOPOM Ha
3eMIIe;

@ mporiecc Orinoco, KOTOPBIN OCYIIIECTB-
JISIET CBSI3b C IPYTUMU JIETATEIbHBIMU all-
mapaTamu.

www.cta.ru

© CTA-TIPECC

CTA 3/2009



PA3PABOTKM/ABI4AU,M9I

WznuiirHe roBopuTh, UTO TSI KaXKIOH U3
3TUX TPEX IPOTpaMM Heobxomnma nHbop-
Maiusi OT IBYX IPYTUX, a TaKXKe OT Mpo-
TpaMM YTIpaBJIeHUs TOJETHBIMU 3aHadyaMu
u BuneoumHbopmanuein. [lepemaua Bcex
9TUX JAHHBIX OCYIIECTBIISIETCS TPO3pad-
HBIM 00pa3oM uepe3 HEeHTPATTbHYIO CUCTEMY
Cascade DataHub.

[To MHeHUIO pa3zpabOTUYNKOB U3 Jlabopa-
topun VDL, cucrema Cascade DataHub
BHecJia OOJBIION BKJIAH B MHTETPALIVIO
MPOrpaMMHOTO 00ecTieueHus; e€ Crocoo-
HOCTb BBOIUTH OTPAHNYEHMUSI HA IPUBUIIE-
TUAU 3aIUCH TS KaXI0W pa3fessseMou Te-
PEMEHHOM Mpoliecca-Biaesblia MO3BOJSET
n30exaTh MHOTMX TPYAHOCTEH, KOTOpbIe
BO3HUMKAIOT MPU YMPaBJIEHUU HECKOJIb-
KMMH TIPOLIECCaMU.

Jns ynpapieHus MOJAETHBIMU 3aa4aMu
CYIIECTBYET B MEPBUYHBIX TPOTrPAMMHBIX
nakera (Tipoiiecca):
® Waypoint («ITyHKT Ha3HaYeHMSI» ), KOTO-

pBIii YIIpaBIIsIeT MOCeIeHneM KOHKPEeT-

HBIX MECT;
® Orbit («Opbura»), KOTOPHIN OTBEUYAET 3a

3a1ady OpOUTAIBHOTO MATPYINPOBAHS

TPYIIITBI MECT Ha3HAYEHMSI.

ODTH Mpo1ecCchl HAXOMSATCS IO KOHTPO-
JIeM TpeTbero mporecca — Switchboard
(«KommyTaTop»). Kpome ocyiiectBieHust
KOOPIMHAILINY TPOIIECCOB, HA PA3TUIHBIX

XOPOLLO oA COJIHLEM, ECJIN Tbl LITEMAX!

PROSOFT®

JIeTaTeIbHBIX alllapaTax MOJIKHBI TTPUHM-
MaThCsl pEIIEHMST O TOM, KaKOI M3 HUX Ka-
KYI0 13 3a/1a4 OyZIeT BBITTONHSTH. CIIOKHBIE
BBIYMCJICHUS, HCOOXOMMMBIE IS pacrpe-
JeJIeHUS] JELCHTPaJIM30BaHHBIX 3aaad,
TaKXe OCYIIECTBIISIIOTCS Yepe3 CUCTEMY
Cascade DataHub.

BxomHasa mHbopManus 11l TPOLIECCOB
Waypoint u Orbit rmocTymaer oT npoueccoB
noaydyeHus n3oopaxenuii (Vision Process)
M yIIpaBJeHUsT 00pabOTKOM M300paxkeHUit
(Vision Control). Ilepen B31ETOM BBITION-
HsieTCsT 00pabOTKa MpeaBapUTEIbHO 3aIT -
CaHHBIX BUACOM300paXKeHUI IO OIpese-
JIEHHBIM aJITOPUTMaM, B Pe3yJIbTaTe 4ero
co31aéTcsl BU3YaIbHbIN MPOGWIb MapIi-
pyTa 1ojiéTa, KOTOPbIii UCIOIb3YETCS ITPO-
LIeCCOM yTpaBjieHUs 00pabOTKOM M300pa-
KeHuil. B Bo3myxe aTM mpeaBapuTebHO
oOpaboTaHHbIE JaHHBbIE OYIyT CpaBHU-
BaTbCs C U300paXkeHUEM MTOBEPXHOCTH, Hall
KOTOpOM ammapat IMpoJieTaeT B ACUCTBU-
TeabHOCTU. KaMepa, ycTaHOBJIEHHasl Ha
KpbLIe JIeTaTeIbHOTO armrmapaTa, nepenaér
JIaHHBIC MPOLIEeCCy MOJTyYeHUsT u300paxe-
HMIA, KOTOPBI OCYILECTBISIET aHAIU3 UX
COIEP>KMMOTO U TeHEPUPYET 3HAUUMYIO MH-
¢dopmalIo OTHOCUTEIbHO OOBEKTOB Ha
3eMJie, HalpuMep TOYKU MaplipyTa, npu-
BSI3aHHBIE K peKe WK Aopore. DTO TeKyllee
CONIEP>KMMOE PeaIbHOTO MapllpyTa, Hapsiay
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C XpaHSIIMMUCS BU3YaJTbHBIMU JaHHBIMU
npoduis OT mpoliecca yrpaieHusi odpa-
0O0TKOI M300paKeHU, uepes3 LIeHTpaTbHOE
saapo cucrtembl Cascade DataHub nepena-
ércs mpoueccam Waypoint u Orbit.
KanudopHuiickuit  yHUBepcUTET B
bepknu ony6iuKoBag HaydyHbIN AOKJIA
«MogpynbHast mporpaMmMHasi MHGpacTpyk-
Typa JJIs pacrnpeeJEHHOTO YIpaBIeHUS
COBMECTHO paboTalONIMMK OECTTMIIOTHBIMU
JietaTesibHbIMU anrapaTtamu» (“A Modular
Software Infrastructure for Distributed
Control of Collaborating UAVs”), B KoTo-
pOM TIOIPOOHO OMMUCAaHBI OCOOEHHOCTHU
JIAHHOTO MpoekTa. B mokiane orMevaercs,
YTO TMPOEKT SIBJISIETCST CYIIECTBEHHOM Be-
XOU Ha ITyTH OpTaHU3allii COBMECTHOI pa-
0OTBI OECITMJIOTHBIX JIETATeJIbHBIX aIliapa-
TOB, TIPU KOTOPOI TTPOUCXOIUT pacIipesie-
JICHUE NeleHTPaJIM30BaHHBIX 3a1a4 JUJIst
MUHAMWYECKN M3MEHSIONIUXCS Tejiedl 1
MaplIpyToOB ITOJIETa, peaanudyeMoe MyTeEM
BBITIOJTHEHUS BBIYMCIICHUI Ha GOPTY U TTO-
CPEICTBOM IPSIMOTO B3aMMOJICICTBUSI arl-
MapaToB MeXy co00il B Bo3nyxe. ®

AgsTtop - cotpyaHuk Jlaboparopum
AVIHOMMWKMW YNpaBJieHUs
TpaHcnopTHbiMU cpepcreamu (VDL)
KanudopHuiickoro yHuBepcurera
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