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A. A. Anekceeg — MarucTpaHT kadpezpbl KOMMLIOTEPHOrO NPOEKTUPOBAHUS a3POKOCMUYECKUX U3MEPUTENBHO-
BbIYNCNUTENbHBIX KOMMIEKCOB
B. 5. Mamaeg (kaHf. TEXH. HAYK, AOL.) — Hay4HbIN PYKOBOAMTENb

PA3PABOTKA U UICCNEQOBAHWUE MOOENU ACTPOHABUIALIMOHHOW CUCTEMbI

MMpu ABWXEHUM CnyTHUKA NO opbuTe, ANd €ro opueHTauun moryT ObiTb MCMOMb30BaHbI CrieaytoLme
cnocobbl: opueHTaums no ConHuy, no 3emne, No MarHUTHOMY nornto 3emnu, no 3sesgam. [MocnegHtoro 3agavy
BbINOMHSAIOT TaK Ha3blBaeMble 3Be3AHble JaTyuku. [puHumMn paboTbl AaTymka OnUCLIBAETCS Credyrowmm ob-
pasom. CBET OT 3Be3f, NPOXOAs Yepe3 ONTUYECKYI CUCTEMY, NPoeLmpyeTcs Ha POTOYYBCTBUTENBHYIO MaT-
puuy. [laHHble ¢ MaTpuLbl MPOXOAAT aHanoro-uugposoe npeobpa3oBaHue 1 nocTynawT Ang o0bpabotku B
BbluMCAMTENbHBI Briok npubopa. 3agaven NnporpaMMHON CocTaBnsiolen npubopa sBNSETCS aHanu3 nocrne-
[0BaTENbHOCTW KafpoB 3Be3AHOT0 Heba Ans BblAeneHust Ha poHe Momex 3Be3d U X AarbHEenLWnn nouck B
BopToBoM KkaTasnore. [ocrne HaxoxaeHns 3se3s B BOPTOBOM kaTanore cuctema BbigaeT nonoxexue KA B cu-
CTeMe KoopamHaT, cBsisaHHOW ¢ 3emnei. B paboTe paccmatpuBaeTcs mMogenupoBaHue paboTbl nogobHoM
aCTPOHABMraLMOHHOM CUCTEMBI.

MogenupoBaHue CUCTEMbI MOXHO pasfesinTb Ha HECKOMbKO STaroB.:

1)  mogenupoBaHue BUAUMOrO M3006paxeHUs 3Be3gHOM Heba;

2) obpaboTka n3obpaxeHns, pacno3HaBaH1e 3BE3AHbIX Y4aCTKOB U CPaBHEHME C BOPTOBbLIM KaTano-
rom;

3)  BbluKCIIEHME MECTONONOXEHNS 0OBEKTA M €ro OPUEHTaLMM B NPOCTPAHCTBE.

Mo 3HaYeHMsM napameTpOB CBETWS, B3ATLIX U3 3BE3AHOMO Kartanora [1], cocTaBneHa 6as3a 3Be3q (1o
4eTBEepPTON 3BE3[HOM BeNUYMHbI, 56 co3sesauit u3 88) u no eé 3HayeHusM MogenupyeTcs u3obpaxeHue Bu-
AMMOro yyacTka 3BesgHoro Heba. [lanee npomcxoauT pacno3HaBaHWe NOnyYyeHHOro M3obpaxeHns. 3agadei
pacno3HaBaHWs SBMSAETCS BblAeNeHNe CPeam CBETALUMXCA TOYEK 3Be3a W UX JanbHEnLwnii nouck no 6optoso-
My kaTanory. CyLLeCcTBYIOT pasnnyHble MeToabl pacno3HaBaHKs y4acTKoB Heba 1 anropuTMbl NOMUCKa 3BE34 B
BopToBoM kaTtanore [2]. O4HM U3 HUX OTHOCATCS K rEOMETPUYECKM anropuTMam, CyTb KOTOPbIX 3aKIio4YaeTcs
B TOM, YTO Ipynnbl 3Be34 XapaKTepusyloTCs pasnnyHbIMIA CBOWCTBaM (MnoLiadb, NepuMmeTp u T.4.), COCTaB-
NEHHbIMM 13 HUX CEPUYECKIX MHOTOYTOMNbHUKOB.

MMowuck B KaTanore rpynn 38e34, 3adMKCUPOBaHHbIX B None 3peHust npubopa, ocyLecTBAsSeTCs, cornac-
HO 9TUM XapakTepucTukam. CyTb rpachoBbIX anropuTMOB 3aKMTOYAETCA B MOMCKe M30OMOPCHOro nogrpada B
rpadpe, Npu HanU4uM NOrpeLHoCT B Becax pebep noarpada. XapakTepHoi 0COBEHHOCTLIO rpadpoBbIX anro-
PUTMOB SIBMSETCA TO, 4TO B HOPTOBOM KaTanore XpaHATCs BCE B3auUMHble YrfoBble PacCTosiHUSA pabounx
3Be3f, Nonajarowmx OQHOBPEMEHHO B Mone 3peHust npubopa. B ceTouHbix anroputMax rpynna 3se€3g Ono-
3HaeTCs Kak AMCKPETM3MpOBaHHbIN 06pa3 Ha AekapToBoM cucteme koopamHat. Cpeam Bcex 3Be3f Bbibupaer-
cs onopHas 3Be3aa (pivot star) n bnukainwas k Heln. Cructema KoopamHaT NNOCKOCTY aHann3a npeobpasyercs
TakuM 06pasoM, YTO OnopHas W Brivkanwias K Hel 38e3/bl Nexar Ha O4HON OCU KOOpAMHAT. B AanbHenwem
aHanu3upyTCs TOMbKO 3BE3Abl, HAaXoAAWMecs B npefenax 3a4aHHoro paguyca oT OnopHOM 3Be3Abl. Mnoc-
KOCTb aHanu3a AenuTca Ha KBagpaTHble CerMeHTbl. Ecnm Ha nnowadb cermeHTa nonagaeT npoekuns cBeTs-
LieNCs TOYKM, TO COOTBETCTBYIOLLEE CETMEHTY 3HAYEHMe NpUHUMaeTcst paBHbIM 1, 1 0 — B NPOTMBHOM Cryyae.
[anbHenwmn aHanns cocTont B NOGUTOBOM CpaBHEHUM MONyYeHHOro obpasa ¢ obpasamu, XpaHALLMMUCS B
0ase gaHHbIX. W30bpaxeHne NpeacTaBnseTcs B BUAE MacCyBa 3HaYeHMI B KakaoM nukcene. Beiumcnstotes
LIEHTPbl Macc Tex y4acTKOB, rae 3HayeHUst OTMINYHbI OT MOPOrOBOrO 3HAYEHNS, KOTOpPOE onpeaensieT GoH. 3
MOMyYeHHbIX AaHHbIX Ha NpeablayLlem Lware BbibupatoTcs Tpu 38€3Abl, KOTOPbIE POPMUPYIOT TPEYTONbHYK.
OcHOBbIBasiCb Ha 3TUX AaHHbIX, MPOMCXOANUT OnpeseneHne (BbI4UCIIEHIE) OpUEHTaLMN.
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(@) BEKTOPHO-YrMOBON rEOMETPUYECKUI METOZ, PACNO3HABAHNS 3BE3A;
(6) cucTeMbl koopaMHAT NONS 3pEeHMs KaMepbl U MNOCKOCTY M30BpaXeHuUs

Ha puc. 2,a npeacTasneH MeToz, UNIICTPUPYIOLLNIA FeEOMETPUYECKUA METOA pacno3HaBaHus 3sess [3].
BekTopHO-yrnoBor MeToq y4nThIBaET Yribl Mexay AByms Bektopamu Vi n Vo, Vo u V3, Vi 1 V3, koTopble Bbl-
YNCNATCA AN KaXO0ro NAOCKOro TPeyronbHUKa U COXPaHATCS B Tabuue cpaBHEHMN.

[ng MogenupoBaHWs W [arnbHeWwwero uccrnefosaHus Obinn BblbpaHbl reOMETPUYECKUIA BEKTOPHO-
YrnoBow MeTop.

3aKrioumnTeNbHbIM 3TanoM MOLENMPOBaHUS SBNSETCS onpeaeneHue opueHTauun obbekTa. [Ans atoro
HeobXxoaNMo CBA3aTh NNOCKOCTb M30BpaXeHUs 1 none 3peHNs kamepbl, YTO NPEACTaBNEHO Ha puc. 2,6.

[anee Heobxogumo npeobpa3oBaTb MOMyYeHHbIE HanNpaBnsoLLMe BEKTOPbI Vi B CUCTEME KOOpAWMHAT
Kamepbl B BEKTOPbI B r€OLEHTPUYECKON MHEpLManbHON cucteMe koopamHat. [ns atoro MoryT GbiTb MCMOMb-
30BaHbl anroputmbl Triad n Quest. CyTb Triad anropuTma cocTouT B noucke matpuubl A, npeobpasytoLen
3HaveHue koopauHaT Bektopa Vi, NOMYYEHHOrO Ha Pacno3HaHHOM WU30BpaXeHU B BEKTOP reOLEHTPUYECKOM
CUCTEMbI KOOpAMHAT.

A=V, Vg (1)

[na Quest anroputma Heob6xo4MM NOMCK OPTOTOHANBHON MaTPULbI Aopt, KOTOPAS MUHUMU3NPYET (PYHK-
yuo noteps [3]. Mocne ee noucka, BblpaxkeHne Ans MaTpuubl A, UCMONb3ys KBaTEPHWUOH ByaeT BbimMsAaeTb

cnegyrowmm obpasom
[Q]=[0 -0, g (2)
0s 0 -G
_qz Q1 0

BbipaxeHue ans A 3anucaHo Ans KBaTepPHMOHA, rAe AneMeHThI NpeacTaBneHbl dopmynamu (3)
q,=e,sin(a/2),

q,=e,sin(a/2),
05 =€,5in(a/2),
q,=cos(a/2)

Mocre mopaenupoBaHus Obinu NonyyYeHs! crieayoLine pesynbTaTbl
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Puc. 3
a) nokasaTerb KONMWYeCTBa 3Be3f nonagatoLyx B None 3peHns Kamepbl NPy none 3peHus pasHbIM 8°;
©) pacnosHaHHbIN y4acTok 3Be3HOro Heba

Bbino nponseaeHo MOAENMPOBaHKE W UCCreLoBaHWe MOAENY acTPOHABUrALMOHHOM CUCTEMBI, pacro-
NOXEHHOM Ha CMyTHUKE; NPUMEHEH reOMETPUYECKU METOZ, OEHTU(DUKALMM 3BE3AHBIX KOH(UrypaLmi, a Tak
xe paccmoTpeH TRIAD anroputm. lNpu nccneaoBaHny BbIno nokasaHo, YTO Mone 3peHust SBNsSeTCs 4ocTa-
TOYHO APGEKTUBHBIM Npu 3HaYeHUn 8°. MonyyeHHas MOLENb aCTPOHABUIALMOHHOM CUCTEMbI MOXET ObiTh
ncnosb3oBaHa B NabopaTopHOM CTeHAE A/ UCCNERoBaHUs e€ NpUHUMNOB paboTbl U UCMOMNb3YEMbIX B HEW
anropuTMoB.
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