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ABHALLKS

PacnpepenéHHoe ynpaBfeHue

0ecnuUIOTHbIMM NeTaTeNbHbIMM
annaparamm

bo6 Mak-Mnepavia

Cratbs ocsewaet paspabotku naboparopum KanmdopHuickoro yusepcuteta (bepknm)
MO CO3AAHMIO CUCTEMBI COFNIACOBAHHOIO PACNPEAENEHHOIO KOHTPONS, CBSI3U M BU3YQnbHOTO
YNPABAEHMS FPYNMNOM U3 HECKONbKMX 6ECNMNOTHBIX NEeTATENbHbIX ANNAPATOB.

Cucrema ynpaBneHus KaXabIM NeTaTenbHbIM annapaToM MOCTPOEHA HO OCHOBE KOMMbloTepa
PC/104 c onepaumonHoi cucremort QNX 6. MNpoueccsl ynpaenexus, pasaenéHHbie Ha TPU
rpynnbi (ces3b, 06paboTka M30OPaXKeEHMI U yNPABIEHHE BbINOSHEHUEM 30A04),
B3OMMOAEMCTBYIOT Yepes cneuunansHyto nporpammuyto cucteMy Cascade DataHub.

B TeuyeHune HECKOIBKUX MOCAEIHMX JIET
CTYIEHTHI U IIpenoaasarein JlabopaTtopuu
IMHAMUKU YIIPaBJIEHUS TPAHCIIOPTHBIMU
cpenctBamu (Vehicle Dynamics Lab —
VDL) B KanudopHUiicKOM YHUBEPCUTETE
ropoga bepkiu pa3paGaTbiBaiu CUCTEMY
COIJIACOBAHHOTO paCIpeneIEHHOTO KOHT-
poJisi, CBS3UM M BU3YaJbHOIO YIIPABICHUS
IPYIIION 13 HECKOIBKUX OECITUIOTHBIX JIe-
TaTeJbHbIX annaparoB. OIMH YeJI0BEK MO-
KET YIPaBJISITh LEJbIM BO3AYIIHBIM (10~
TOM M IIepelaBaTh JeTaTeIbHbIM aIlrapa-
TaM KOMaH[IbI JJIsT BHIITOJHEHUST CIIOXKHBIX
3a1a4, HAIpUMep MaTpyJdpOBaHuUsI rpa-
HUIIBI, TTOJIETA HAJl aBTOMAruCcTpabio, Io-
cellleHMs 3aaHHOoro Mecra. Ha kaxmom
JIeTaTeJIbHOM alllapaTe YCTaHOBJICHBI BU-
JneokaMepa M GOPTOBOI KOMITbIOTEP, IPU
5TOM ammnapaT MOXKEeT IMOAAePKUBATD CBSI3b
C Ha3eMHOM CTaHIIMEN U APYTUMU CaMOJIE-
TaMU B CTPolo. B crctemy 3aoXeHbl Ha-
CTOJIBKO CJIOXHbIE aJrOPUTMBbI YIIpaBjie-
HUSI, YTO TaKOM BO3IYIIHBIN (PJIOT MOXET
BBIMIOJIHSITH ONpeaeIEHHbIE 3a1a4 MO~
HOCTBIO aBTOHOMHO, 6€3 BCSIKOIO BMella-
TeJIbCTBA OIEePaTopa.

CucreMa yrnpaBieHUsI KaXXIbIM JieTa-
TeJbHbIM anmaparoM (JIA) mocTpoeHa Ha
ocHoBe koMmmbioTepa PC/104 ¢ omepa-
uoHHoM cuctemoit QNX 6. Ilpoueccor
yIIpaBJICHUs Pa3AessioTCsl Ha TPU TPYIIIbL:
CBsI3b, 00pabOTKa N300paKeHU U yIripaB-
JIEHHE BBITMOJTHEHMEM 3a1a4d. Bee Tpu Trma
MPOIIECCOB B3aMMOICHCTBYIOT Yepe3 CIie-
LIMAJIBbHYIO TTporpaMMHylo cuctemy Cascade
DataHub kommanum Cogent. Cucrtema
Cascade DataHub siBisieTcst pe3useHTHOM
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Puc. 1. Cxema B3aumopeiicTBus npoueccos yepes Cascade DataHub

0a30ii JaHHbBIX peaTbHOI0 BPEMEHHU, KOTO-
pasi MO3BOJISIET UCTIOJIB30BATh pase/isieMble
HECKOJIbKMMM IpoLiecCaMU TaHHbIE, OCHO-
BbIBasICh Ha MOJIEJIU MyOIMKALMK/TIOTyYe-
HUSI TaHHBIX. B TaHHOM BapuaHTe IpuMe-
HEHMSI CUCTeMbl KaXIbIi Mpoliecc 3amnu-
ceiBaeT (rmepenaér) CBOM JaHHBIE B
nporpammy Cascade DataHub u umeer Bo3-
MOXHOCTb TOJIyYaTh TaHHbIE OT KaXI0To
U3 APYTUX MPOLECCOB B PEXUME «TOJbKO
yTeHue». TakuM 00pa3oM OpraHu3yeTcs 10-
CTYyNl K HEOOXOOMMBIM NaHHBIM IPYTUX
MPOLIECCOB, U MPU 3TOM yaa&Tcst U30exKaTh

Mpo0OJieM, CBSI3aHHbIX C YIIPaBJIEHUEM JIaH-

HBIMU MHOTMX TIpoLieccoB (puc. 1).
Hanpumep, nporpammbl obecrieueHust

CBSI3U BKJIIOYAIOT B c€0S TPU OTIAEIbHBIX

npoliecca:

@ mnpoiiecc Piccolo, kotopsrit ynpasnser
JIeTaTeIbHBIM arnapaToM;

@ npoiuecc Payload, kKoTopsrii obecrieun-
BaeT B3aMMOJIEHICTBUE C OMEepaTopoM Ha
3emJie;

@ mpoiiecc Orinoco, KOTOPBI OCYIIECTB-
JISIET CBSI3b C IPYTUMU JIeTaTeTbHBIMMU arl-
rapaTaMmu.
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WznuirHe ToBOpUTS, UTO TSI KAXKAOU U3
3TUX TPEX TIPOrpamMM Heobxonruma nHdop-
Malusi OT ABYX IPYTUX, a TAKXKe OT IMPO-
rpamMM yrpaBiIeHUs] TOAETHBIMU 3aa4aMu
u BugeonHdopmanneit. [lepemaua Bcex
9TUX JAHHBIX OCYIIECTBISIETCS MPO3pad-
HBIM 00pa30M Yepe3 HeHTPATbHYIO CUCTEMY
Cascade DataHub.

[To MHEeHMIO Pa3pabOTYMKOB U3 Tabopa-
topun VDL, cucrema Cascade DataHub
BHecJa OOJBILION BKJIAA B MHTETPALIMIO
MPOrpaMMHOTO 00ecTieueHusT; e€ Croco0-
HOCTb BBOJIUTb OTPaHUUYEHUSI HA PUBUJIE-
TWU 3aITMCH U1 KaXIOM pa3aessieMou 1me-
PEeMEHHOM Tpoliecca-BIaaeblia MO3BOoJIsIeT
n30exaTh MHOTUX TPYIHOCTEH, KOTOphIe
BO3HUKAIOT MPU YNPABAEHUU HECKOJb-
KUMU TIPOLIECCaAMU.

s ynpaBiieHUsI TTOJETHBIMU 3a1auaMu
CYIIECTBYET Ba IEPBUYHBIX TPOrPAMMHbBIX
nakera (mpoliecca):
® Waypoint («[TyHKT Ha3HaYeHUSI» ), KOTO-

PpBbIil YTIIpaBIIsIeT MOCeIIeHneM KOHKPEeT-

HBIX MECT;

@ Orbit («Opbuta»), KOTOPHIf OTBEYAET 3a
3amady OpOUTAIbHOTO MATPYJINPOBAHUS
TPYIIITBI MECT Ha3HAUYCHMSI.

DTU MpoIIecCchl HAXOMATCS MO KOHTPO-
JIleM TpeTbero Iporecca — Switchboard
(«KommyTaTop»). KpoMme ocyiiecTBieHust
KOOPAWHALINY TIPOLIECCOB, Ha Pa3TMYHBIX

JIeTaTeNIbHBIX aIraparax JTO0JIKHBI TTPUHM-
MaTbhCsl pELIEHUS O TOM, KaKOI M3 HUX Ka-
KYI0 U3 3a/1a4 OyJeT BBINOIHATE. CIIOXKHBIE
BBIYMCJICHUSI, HEOOXOAMMBIE JIJIST pacripe-
NeJIeHUsT JelleHTPaJIM30BaHHBIX 3aaad,
TaKXe OCYILIECTBISIIOTCS Yepe3 CUCTEMY
Cascade DataHub.

BxonHas nHdopmamuys aisi mpoueccon
‘Waypoint u Orbit mocTyrmaer oT MpoieccoB
noJyyeHus nzoopaxenuit (Vision Process)
U yIpaBJieHUs] 00pabOTKOI N300paXkeHUit
(Vision Control). [lepen B3AETOM BBINOI-
HsieTcsl 00paboTKa MpeaBapuTeIbHO 3aIu-
CaHHBIX BUACOU300paxkeHUi MO omnpese-
JIEHHBIM QJITOPUTMaM, B Pe3yJbTaTe Yero
Cco31aéTcsl BU3yalbHBIM MPOdub Mapli-
pyTa nojéTa, KOTOphIil UCIOJIb3YeTCs TTPO-
LIECCOM yrpaBJieHUs: 00pabOTKO# 1300pa-
JKeHU#. B Bo3ayxe 3T mpeaBapuUTesbHO
o0OpaboTaHHbIe AaHHBIE OYAyT CpaBHU-
BaThCs ¢ U300paKeHUEM TTOBEPXHOCTH, HaJl
KOTOpPOIi ammapar IpoJieTaeT B JACCTBU-
TeabHOCcTU. KaMepa, ycTaHOBIeHHas Ha
KpbLJe JIeTaTeJIbHOTO arrmapaTta, nepeaact
JIaHHbIE Mpolieccy MoaydYeHus: u3oopaxe-
HUIA, KOTOPBI OCYLIECTBIISIET aHAJIU3 UX
CONEPKMMOTO U TEHEPUPYET 3HAUUMYIO UH-
¢dopMalM0 OTHOCUTEJIBHO OOBEKTOB Ha
3emiie, HalmpuMep TOYKM MapuipyTa, mpu-
BSI3aHHbIE K peKe U opore. DTO TeKyllee
CONEPKMMOE PeaIbHOTO MaplIpyTa, HapsILy

C XPaHSIIMMUCS] BU3YaJIbHBIMU JTaHHBIMU
npodusist OT mpouecca yrnpasieHus oopa-
0OTKOI N300paKeHuii, Yepes LIEHTPaTbHOe
snpo cuctembl Cascade DataHub nepena-
ércs mpoueccam Waypoint u Orbit.
KanudopHuiickuii  yHUBEpCUTET B
Bepxim ommy6aMKoBaa HayIHBIN TOKJIAL
«MomynbHasl porpaMMHasi ”H(MPaCcTPyK-
Typa JUI pacipeaeIEHHOTO YIIpaBIeHUS
COBMECTHO paboTaloNIMMK OECITMIOTHBIMU
JleTaTeJIbHbIMM amnmnapaTtamu» (“A Modular
Software Infrastructure for Distributed
Control of Collaborating UAVs”), B KoTO-
pOM TIONPOOHO OMKMCAaHBI OCOOEHHOCTHU
JAaHHOTO MpoekTa. B mokimane orMevaercs,
YTO TPOEKT SIBJISIETCST CYIIECTBEHHOM Be-
XOU Ha TTyTH OpTaHU3alliy COBMECTHOM pa-
OOTBI OECTTVITIOTHBIX JIETATEILHBIX armapa-
TOB, TIPY KOTOPOU ITPOMCXOINT PacIipelie-
JIeHUe NEeleHTPaJIM30BaHHBIX 3a1ad s
IUHAMWYECKW U3MEHSIONIUXCS Iesieil u
MapIIpyTOB MOJETA, pealu3yemMoe MyTeM
BBITTOJTHEHUS BBIYUCIIEHUIA Ha GOPTY U T10-
CPENCTBOM IPSIMOTO B3aMMOJICCTBUS ar-
TapaToB MeXJy co00ii B Bo3nyxe. ®

AgTtop - cotpyaHux Jlaboparopumn
AVHAMMKMW YNpaBieHus
TpaHcnopTHbiMU cpepcreamum (VDL)
KanudopHuiickoro yHusepcurera
(Bepxnu)
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