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Ha coctosiBwenca B BeHe B mone 1999 roga Tpetben BcemupHon koHdepeHumn OpraHusauum
Ob6beauHeHHbIXx Haumi no kocmocy «OHUCMEWNC-Ill» 6bInM  nocTaBneHbl 3afaun  AarnbHeiiluero
MeXayHapoaHoro coTpyaHuyectsa B obnactu kocMoHaBTukK [1]. B yacTHocTu, Gbina noctaBneHa 3agadva 06
YBEMNUYEHUN TOYHOCTU OPUEHTALMM MUCKYCCTBEHHBLIX CMYTHWKOB 3emnn Mo acTPOHOMUYECKUM OpPUEHTUPaM,
BNUSIIOLLEN Ha Ka4eCTBO HabnoaeHn 06 LEKTOB Ha NOBEPXHOCTU 3eMMn U B OKONTO3EMHOM MPOCTPaHCTBeE.

OCHOBHbIM MUCTOYHWKOM MHGOpPMaLUM O pearibHOM YrfIOBOM MOMOXEHUN MCKYCCTBEHHOTO CMyTHUKa
3eMnM B MpOCTpaHCTBE, MO3BOMSAIOLWMM OCYLWIECTBNSATL YNpaBlieHWe €ero opueHTauven (HaBegeHue) u
onpefendtb KOOpAMHaTbl Habnogaemblx OOBEKTOB, SBMASETCH CUCTeMa [AaT4yMKOB aCTPOHOMMYECKMX
OPWEHTMPOB CUCTEMbI YITIOBOM OpWEeHTaummM w crtabunusauum [2]. OaTtyukm, cornacHo nNpuUHUMNY WUX
PYHKLUMOHUPOBAHMWS, WMMEHYHOTCH OMTUKO-3MIEKTPOHHbIMK npubopamn. [nsi ynpaBneHus opueHTauuen
NCNONb3YKTCs KOOPAMHATBI reoLeHTpnYeckon BepTukanu, ConHua 1 HaBuralMoHHbIX 38e3g [2, 3].

Mpu HabnogeHun, B Ka4eCTBE WUCTOYHWKOB CUrHama, WUCMosb3ylTcs BUAWMbIE OOBbEKTHI (pParioHbI
3EeMHOW NOBEPXHOCTU, a TAKKe NNaHeTbl U 3Be3fbl).

TouyHOCTb onpedeneHus KoopauHaT Habniogaemblx OOBLEKTOB SBMSIETCA OOHOW U3 BaXHEWMLLUX
XapaKTepPUCTUK KOCMUYECKMX cucTeM. o Mepe pasBUTUS KOCMUYECKON TEXHUKU U YCIOXKHEHWUST pellaembixX
3aga4y nosbllWalTc TpeboBaHMSA K TOYHOCTU 3HAHUS UCTUHHOMO YrMOBOIO MOSIOXKEHUS WMCKYCCTBEHHOMO
cnyTHuka 3emnu. [loBbileHME TOYHOCTM ONpederieHns KOOPAMHAT aCTPOHOMMYECKUX OPUEHTUPOB C
MOMOLLbIO HabmnogeHWs WMCTOYHMKOB CUrHama, BblOpaHHbIX B KayeCcTBE ITallOHHbIX W Ha3blBaeMbIX
penepamMu, nonyyuna Ha3BaHue KannbpoBKM KOMaHOHbIX NPMOOPOB.

CywecTByeT HECKONbKO MOAXOAOB K YMEHbLUEHWIO OLMOKM onpedeneHns YrioBblIX KOOpAMHAT
0OBEKTOB:

e HabGnogeHue 3a 061HEKTOM C pasHbIX MCKYCCTBEHHbBIX CMYTHUKOB 3emIu;

*  Yny4ylweHne TOYHOCTU U3MEPEHNIA, MPOBOAMMbIX CUCTEMOM OMNTUKO-3NEKTPOHHbLIX NPUBOPOB;

» [loBbilWleHNne TOYHOCTUM WM3MEPEHMS U MPOrHo3a OpbUTaNbHOIO ABWXEHUS WCKYCCTBEHHOTO CMyTHUKa
3emnu.

MepBbIN M3 NepeyncrneHHbIX crnocoboB ABMAseTca Hanboree AOPOrMM U Tpygoemkum. [1oaTomy oOH
NPUMEHSIETCH OTHOCUTENBHO PELKO.

YMeHbLUEHNE MaKCUMarbHOM OLWNOKM onpedeneHns KoopauHaT CUCTEMOWM OMTUKO-3MEKTPOHHbIX
nNpnbopoB MOXeET BbITb JOCTUTHYTO
e YBenuyeHneMm Konmyectsa O4HOBPEMEHHO (DYHKLIMOHMPYIOLLNX OATHNKOB;

*  CHwXeHVeM NOorpeLHOCT U3MepeHnii oTAenbHbIX NpMbopos;

*  YyeTOM 3aKOHOMEPHOCTEW W3MEHEHMSI MOrpeLiHOCTN CUCTEMbl OMNTUMKO-3MEKTPOHHBLIX NpnbOopoB,
NPOBOAMMbIM Kak Ha OOpTy WMCKYCCTBEHHOrO ChyTHMKa 3emnu, Tak U Ha cpeacTBax Ha3eMHOro
KoMnnekca.

YBenuyeHne TOYHOCTM U3MEPEHMUI B OCHOBHOM MPOWCXOAMWT 3@ CYET COYETaHUS BTOPOro U TPETLETO
N3 nepeyncrneHHbix cnocobosB. lMpu YHKUMOHMPOBAHMM WCKYCCTBEHHOINO CnyTHMKa 3emnu Ha opbute
YMEHbLUEHNE OLIMOKN WM3MEPEHUI YIIOBOrO MONIOXKEHUSI WUCKYCCTBEHHOIO CMyTHWKa 3eMnu [ocTuraetcs
TOJIbKO Y4ETOM 3aKOHOMEPHOCTEN OINBOK N3MEPEHNIN CUCTEMBI ONTUKO-3NIEKTPOHHbBIX NPNOOPOB.

B pabote [4] Obinu paccMOTpeHbl MPUHLUMMBI  CO34aHUST  KOPPENSALMOHHO-3KCTPEMASbHbIX
HOBUFaLMOHHbIX ~ CUCTEM,  WCMOMb3YKOLWKX  HEMpepbIBHO  OOHOBRsiemyid  mHopmauumo.  OpHako
npeasyioKeHHbI CMocob MpakTMYEeckn He MOXeT ObiTb MPUMEHEH M3-33 pPasnMYHOW CTeneHu BUAMMOCTU
Habngaembix aCTPOHOMMYECKUX OPUEHTMPOB U HeobxoaumocTy HabnaeHus No nporpamme noreTa.

B npouecce aKkcnnyaTauMM MCKYCCTBEHHbIX CHYTHMKOB 3emnu 6binv  MccrnegoBaHbl  OLIMOKM
0aTyYMKOB, OTBEYAIOLLUX 33 NOCTPOEHNE MECTHOM BEPTUKANW, opueHTaumto Ha ConHue v 3Be3fbl.

MorpeLHoOCTM ONTUKO-3MEKTPOHHBIX MPMOOPOB ONpeaenanuck nytem HabnogeHus MCTOYHUKOB
CUrHanoB, BblOpaHHbIX penepaMu. OCHOBHLIM TUMOM TakMX MCTOYHUKOB SIBMAKOTCS HaBUraLMOHHbIE 3BE3abl.
Mpu HabnogeHnn NogobHBIX MCTOYHMKOB CMELLEHME OObeKTa paccMaTpuBanocb Kak OTKIMOHEHME ero oT
naearnbHOro NosoXeHUs!, BblpaXXEHHOE ABYMS Yriamu:

e A0 - OTKIIOHeHWe HabnogaemMoro oobekta ot ocn X B nrockoctn XY,

e AP - oTKNNOHEeHMe HabnogaemMoro obbekTa oT ocu X, NEPNEHANKYNSAPHO MockocTh X Y.

B cuny manoctu OTKIOHEHMIM NocneaoBaTeNnbHOCTb OoTcyeTa yrnoB Ad U A He paccmaTtpuBaeTcs.
OTtcueT nonoxnTtenbHbIX yrnoB Ada u AR nokasaH Ha puc. 1.

©anekTpoHHasa Bepcua nogrotoerieHa 3A0 ABTIKC CaHkr-lMeTepbypr, http://www.autex.spb.ru
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B kayecTtBe npumepa xapakTepHOro CYTOYHOro kornebaHus olwuboK M3MEepeHU MOXHO NPUBECTU
OaHHble, Nosfy4YeHHble Npu HabnoaeHun 3ee3abl o Ori (puc. 2, 3).

[MpoBeaeHHble 3KCNEPUMEHTbI MoKasanu, YTO CryvarHbIi NPOLLEeCC M3MEHEHUS OTAENbHbIX OMTUKO-
3MEKTPOHHBIX NPUOOPOB MOXHO CYMTaTb CTALMOHApPHBLIM B LUMPOKOM CMbicrie. OTMM MNOATBEPXOAAETCH
hakTnyeckas BO3MOXHOCTb X KarnmbpoBKy.

PaspaboTaHHbIl paHee MeToh onpederneHnst CTaTUCTUYECKUX XapakTePUCTUK CIyYyamHbIX OLLIMGOK
OMTMKO-3NIEKTPOHHBLIX NPUOOPOB C YCMEXOM MPUMEHANCA nNpu  KanmbpoBKe KOMaHAHbIX npubopoBs
WCKYCCTBEHHbIX CMYTHUKOB 3emnn, (PyHKUMOHWPYIOLWMX Ha cTauMoHapHow opbute. OgHako OH umeeT
crnepgyroLimMe HegocTaTku:

1. B «kayecTBe MWCTOYHMKA WHGOPMaUUM 00 oOwwMbKax W3MEPEHUN ONTUKO-3NEKTPOHHbIX MPUOopPoB
NCMNOMb3YyKTCS TONBKO 3BE3[bl, YTO CHMKAET 06beM aHanM3npyemon nHgopmaunu;

2. OnpepgensatoTcst TONbKO MaTeEMaTUYECKNE OXUOAHUS;

3. He craButca 3agaya ontummsauum oOWKNOOK, BO3HWKAOLWMX NPU  ONPeAeneHnM OopueHTaumm
NCKYCCTBEHHbIX CMYTHUKOB 3eMnu.

25

Puc. 2




5-a9 MexgyHapogHasi koHepeHuunsa «Ljndposas obpaboTka curHanoB u ee npumeHenne» DSPA-2003

Pwnc. 3

B npouecce kanubpoBKM ObIIO BbISBMIEHO HanuuMe OeTEePMUHMPOBAHHOM COCTaBMSIHOLLEN,

3aBucsilLern oT BpemeHn. OLEHKM TakuxX COCTaBMSOWMX caenaHbl He Obinv BBMAY TOro, YTO CTaBuiach
TONMbKO 3ajada onpegeneHuss MaTemMaTU4Yeckoro OXMAaHUS U CpeAHEeKBaApaTUYECKOro OTKITOHEHWUSsI
cnyyamHoro npouecca. Hanuune [OeTepMUHUMPOBAHHOW COCTaBMSOWEN MNO3BONSET HageaTbCa Ha
KOpPPEKLMIO NMEIOLLMXCHA OLLIMBOK NyTeM OLEHKM ee napaMeTpoB.

—_
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Problems of further international cooperation in the field of space science were set on consisted in
Vein in July 1999 the Third worldwide conferences for the Space Committee for the Organization of United
Nations "UNISPACE-III". For example the problem of increasing accuracy for orientation of Earth satellite by
measurement of angular coordinates for astronomy objects was set.

The main source information on real angular position of satellite in space, allowing realize its
orientation management and define coordinates of observed objects, is sensor of astronomical landmarks for
system of angular orientation and stabilization. Sensors are optic-electronic devices according to principle of
their function. Coordinates of the place vertical line, the Sun and navigation stars are used to control of
satellite orientation.

Visible objects (regions of Earth surface, as well as planets and stars) are used as sources of signal
for observation.

Accuracy of determination of coordinates of observed objects is one of the most important features
of space systems. Requirements to accuracy of knowledge of true angular position of satellite of the Earth
increase with development of space technology. Increasing of accuracy of coordinate determination for
astronomical landmarks using the master sources of the signal is a calibration of command devices.

There are following ways to reduce a determination mistake of angular coordinates of objects:

» Object observation from different satellites;
» Improvement of accuracy of measurements for a system of optic-electronic instruments;
* Increasing of accuracy of measurement and forecast of orbital moving a satellite.

The first way is the most expensive and labor consuming and rare.

Reduction of maximum mistake of determination of coordinates by system of optic-electronic

instruments can be reached:

* Increasing an amount of simultaneously functioning sensors;

* Reducing inaccuracy of separate instrument measurements;

* Account of regularities of changing inaccuracy of system of optic-electronic devices conducted as on
satellite board so and on overland complex facilities.

Increasing accuracy of measurements basically occurs to account of combination of second and
third ways. When a satellite is in space the decreasing of measurement mistakes of system for optic-
electronic devices is obtaining only third way.




