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B. 51. Mamaeg (kaH[. TeXH. HayK, AOL,.) — HaYYHbIA KOHCYNbTaHT

PA3PABOTKA U UCCNEOOBAHUE CUCTEMbI YNPABNIEHUA OB3OPOM
B KABMHE BUPTYAIIbHOIO CAMOJIETA

CoBpeMeHHble aBMaLMOHHble TpeHaxepbl TpebyloT foporocTosiiero obopynoBaHUs ANns nepefayu
nomnb30BaTeNt0 BOAMOXHOCTI OAHOBPEMEHHO HabnogaTb NpOOPHYI0 MaHenb M OKpyXatoLlee NPOCTPaHCTBO
BUpTYyanbHoro camoneta. lMpeanaraeTcs UCnonb3oBaTh 0BbIKHOBEHHBI MOHUTOP KOMMbKOTEPA W CheLmanb-
HYI0 CUCTEMY, KOTOpas AacT BO3MOXHOCTb MOSIb30BATEN UMETb UHTYUTUBHO MOHATHBIA WHTEPENC, ynpas-
neHus 0630pomM B kabuHe BUPTyamnbHOMO camoneTa, YTo CAenaeT Takylo cuctemy 6onee gOCTYNHON Ans Ma-
NOGIOMKETHBIX TPEHAXEPOB, AMYMNATOPOB CUCTEMbI LENeyKa3aHns W CUCTEM perucTpauun pacnpegeneHus
BHUMaHMs Ha npubopax neTtatensHoro annapara. B gaHHon paboTe BbINOHEHO NOCTPOEHUE AAHHOM CUCTe-
Mbl W MPOBEAEHO MCCrefoBaHMe ee BbICTPOAENCTBUS W BbIXOAHOM MOrPELLHOCTM CUCTEMBI.

[na peanusaumu LaHHOW CUCTEMbl MOAOMAET ONTWUKO-TENEBU3MOHHAS CUCTEMA MO3MLMOHUPOBAHUS,
COCTOsILLAs U3 LMGPOBON BUOEOKAMEPDI, PETUCTPUPYIOLLEN NepeMeLLeHe TpeX CBETOBbLIX penepoB C 13BeCT-
HbIM B3aUMHbIM PacnofiOXEHUEM, 3aKPenneHHbIX Ha CreuuanbHOM AepxaTerne, Ha ronose nonb3oBaTens
CUCTEMBI.

LincppoBas Buaeokamepa peructpupyeT nepemeLLieHme Tpex CBETOBbLIX PENEPOB W NepeaaeT nonyyeH-
Hble JaHHbIE B KOMMbIOTEP ANS creumnanbHON NporpaMMbl, KOTOPas BbIMOMHAET YHKLMIO PUnbTpaLmmn nony-
4aemoro kagpa n3obpaxeHus, ero NOCNeAYLLYI UHTEPNONALMI, ONpeaesieHne ABYMEPHbIX KOOpAUHAT CBe-
TOBbIX PEMEPOB W HA OCHOBE WX [ABYMEPHbIX KOOPAMHAT BbIYUCNSIET TPEXMEPHOE MONOXEHWE PenepoB B Npo-
CTPaHCTBE OTHOCUTENBHO LthPOBON BUaeOKaMepbl. TpeXMepHble KOOPAMHATbI MO3BONSIOT ONpeaenuTb npo-
CTPaHCTBEHHOE MOMOXEHWE roMnoBbl NOMb30BATENS OTHOCUTENBHO MOHUTOPA, BKKOYAs Yribl NOBOPOTA rono-
Bbl NONb30BATENS CUCTEMbI. [10MNyYeHHbIE KOOPAMHATbI W YIMbl NepesatoTcs NporpaMmMe aBUaLMOHHOIO Tpe-
Haxepa (AT), koTopasi POPMUPYET Ha 3KpaHe MOHUTOPA U30BPaKEHNE HY)XXHOM YacTW KabuHbI BUPTYanbHOro
camorneTa B 3aBMCHMOCTM OT PACMONIOXEHNUS FONOBbI NOMNb30BaTESNS OTHOCUTESBHO MOHUTOpPA AT.

OunbTpauus nonyyaemoro usobpaxeHus Heobxoauma AN KOMNeHcauun noMex LudgpoBoi Buaeoka-
Mepbl. NS 9TOro MCnonb3yeTcs NPOCTON anropuTM ABYMEPHOrO criaxwusanus [Maycca[1].

0.0751 01238 0.0751
MatpuuaTayecca [M] = [0.1238 0.2042 0.1238).
0.0751 0.1238 0.0751 (1)

MwuHycom (unbTpauum nomex Ha u30bpaxeHun SBRSETCS CrNaxuBaHWe MakCMMyMa CBETOBOMO pene-
pa, YTO MPUBOANT K CHIKEHUIO TOYHOCTU OMpefeneHns KOOpPAMHAT LieHTpa CBETOBOrO penepa, HO No3Bonset
n3bexatb Cepbe3HbIX OLNBOK onpeaeneHns AByMEepHbIX KOOPAUHAT PenepoB 13-3a NOMEX BUAEOMATPUL,.

MeToa «LleHTpa Macchl» [2] No3BONSET ONpeAenuTs CybnmKkcenbHble KOOPAMHATLI LEeHTpa CBETOBOIO
penepa. [laHHbIi MeToZ CyLLEeCTBEHHO NMO3BONSET NOBbICUTb TOYHOCTb CUCTEMBI B LIENOM.

2% Uy %% Uiy @)
rae Uj — SpKOCTb SYENKM ij KoopanHaT 13obpakeHus
Heckonbko 6onee TOUHbIE M3MEPEHNS KoopaMHAT obecneunBaoT METOAbI annpokcumaLmm nobpaxe-
HWN CBETOBbIX PENEPOB aHANMTUYECKUMK (PyHKUMaMU. Hanbonee noaxoasilen aHanuTu4eckon gyHKUmMen

OnuCbIBaOLLEN pacnpeaeneHns SapkocT u3obpaxeHns CBETOBOrO penepa fBfseTcs pacnpepenenue layc-
ca [2].
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[[€ I — PacCTOsHME OT LigHTpa n3o6paxenus, a, b — napameTpbl, onpeaensioLme B MyHKLNK.

[ns onpefeneHus TPeXMepHOro MPOCTPAHCTBEHHOTO MOJSIOXKEHWUS CBETOBbLIX PEMEpPOB OTHOCUTENbHO
BUZeoKamepbl ucnonb3yerca anroputm ‘P3P, Unntoctpauums anroputma npusegeHa Ha pucyHke 1.
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Puc. 1. UnntocTpaums npuHumna paboTsl anroputMa P3P

icxops 3 aHanmsa pucyHka, MOXHO COCTaBUTb CUCTEMY YpaBHEHUH [3]:
2 2 2
dmn :” a,q, —a,q, ” =a, _2aman(qm an)+an J

a, —28,a,(q, °0,) + az2 _d122 =0 n

a, _Zazas(qz OQ3)+332 _dzsz =0

a, —2a,3,(q, ;) + a-32 - d132 =0

[ns [aHHoOW CUCTEMbI YpaBHEHMI TPebyeTCs 3HaTb PacCTOSHWUS Mexdy CBETOBbIMW penepamu d1,2
,d2,3 n d1,3 (koTopble 3apaHee M3BECTHbI C 3aAaHHON TOYHOCTHLIO). NS peLleHnst AaHHOM CUCTEMbI YpaBHe-
HWA MOXET BbITb MCMONb30BaH MeTo onTuMu3auuu aycca unu metop aycca—3enaens[4].

Vicnonb3ys npeapiayLiee nonoxeHne ceetoBblx penepoB (1 |2 13) 1 BHOBb MOMy4YeHHOE (r1 r2 r3) MOXHO
BOCMOSIb30BaTLCA METOAOM XOpHa[5] Anst onpefeneHnst NPOCTPAHCTBEHHOIO CMELLEHNS U MOBOPOTA rOSIoBbI
nonb3oBaTeNs OTHOCUTENBHO LndpoBon Bugeokameps! [R | t]. Unnoctpaums npuHumna paboTel anroputMa
XopHa npuBeseHa Ha pUCyHKe 2.



Puc. 2. UnntocTpaums npuHumna paboTel anroputMa XopHa

Peanusauyuu anroputma XopHa:
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CMeLLeHMe Hanaem BblYUTaHEM LIEHTPOMIOB:
t = Cl - Cr )
C = %(Il +1, +1,),

C, = %(r1 +1, +1,),
Bocnonb3osasLumce MeTogoM Pagpureca [6], onpeaenim yribl BpaLleHus:
cos@Ccosi —sinpcosfsinw  -cos@sinw —singcosfcosw singsind
R =|singpcosiew + coswsinwecosd -singsinw +cos@gcosweosfd -coswsind
singsind cos@sind cos & , (7)

Ha ocHoBaHWM JaHHbIX anropuTMoB Obina NOCTPOeHa MaTeMaTuyeckas Mogenb cucTeMbl. bbino npo-
BEZEHO MCCeaoBaHve ee NnorpeLlHocTy 1 BbICTPOAENCTBMS, OT M3MEHEHMS anropyuTMOB M NapameTpoB pabo-
Tbl CUCTEMbI.

[MpoBeaeHbl creaytoLmne 1ccnenoBaHns:

— TMPOW3BELEH aHanW3 BIUSHUS PasHbIX TUNOB UNbTpaLMKM M30OpaXeHUst Ha BbIXOAHYIO MOrpeLu-
HOCTb CUCTEMBI W €€ BbICTPOAENCTBIE (yAaneHne Masnblx KOMMNOHEHT, YCpeaHALWMIA unbTp, dunbTp Mayc-
ca);

— MpOaHanU3MpPOBaHO BMUSIHWE Pa3HbIX BUOOB anrOPUTMOB WHTEPMONAUMM W BRWUSIHAS pa3peLLeHns
BMAEOMATPULbl Ha BbIXOAHYHO MOMPELUHOCTb CUCTEMBI U ee BbICTPOAENCTBIE;

— UCCrEeaoBaHbl anropuTMbl PELLEHUS CUCTEMbI anrebpanyecknx yYpaBHEHUN W BAMSIHUS NOTPELLHO-



CTen Ko ULMEHTOB Ha BbIXOAHYHO NMOrPELLHOCTb cUcTEMbI (MeTog aycca, Metog aycca—3enaens);

— NpoBefeH aHanu3 anropuTMa onpeaeneHns NPOCTPaHCTBEHHOTO NOBOPOTA Ha BbIXOAHYH NOrpeLL-
HOCTb CMCTEMbI U ee BbiCTpogencTane

Mcxons 13 npoBefeHHbIX 1ccnefoBaHui, bbinm BoibpaHbl anropuTMbl U NapaMmeTpbl CUCTEMBI, KOTOPbIE
obecrneymBaloT MUHUMAsbHYH NOrPELLHOCTb CUCTEMBI.

B pesynbTate npoaenaHHoi paboTbl nonyyeHa cuctema, NO3BONAKLAS NOMb30BATENO MOMYYNTh Ha
9KpaHe MOHWUTOPA BO3MOXHOCTb WHTYUTUBHO MOHATHOTO MHTEpPeEca yNpaBneHns HanpasneHuem B3rnsaa B
kabuHe BMPTYanbHOrO camoseTa aBUaLOHHOTO TPEHaXePa, a Takke MMEETCS BO3MOXHOCTb CO34aTh aMyns-
LMK CUCTEMBI LieneykasaHus 1 NoCTPOUTb CUCTEMY PErMCTPaLMM pacnpedeneHns BHUMaHWS Ha npubopax
neTaTenbHOro annapara.
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