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Pedepar:

1. O6'eKT mOCHiIpKEeHHs -~ CYKYIIHICTh BUMIPIOBaHb 3ipoK, 0 chopMoBaHi Ha cepii nudpoBux Kanpis.. Metogu
IOCTiI)KeHHSI - OCHOBHI pe3y/bTaTy poOOTU OTPMMaHi Ha OCHOBI Teopii MaTeMaTUYHOI CTATUCTUKU, CTATUCTUYHO]
Teopii nepeBipku 6araToajbTEPHATUBHUX TiNIOTE3 Ta OL[iHKY IIapaMeTpiB, 10 JO3BOJIMINA YIOCKOHATIUTH

064N CIII0Ba/IbHI METOJY OTOTOXKHEHHSI BUMIPIOBaHb 00'€KTIiB Ha cepii 1uppoBUX 300pakeHb Ta OTOTOKHEHHS
BHMIipIOBaHb KaJpy 3 06'€KTaMU KaTajory; pO3pOOUTU 00UYMCIIIOBAJIbHUI METO, aBTOMAaTUYHOTO Bifl0OPY OIIOPHUX
31pOK; YIOCKOHAIUTYA METOJ, NOCIiIPKEHHSI TIOKa3HUKIB TOYHOCTI BUMIPIOBaHHS KyTOBOTO I1OJIOXKEHHS OTIOPHUX
3ipok y npocTtopi. TeopeTuyHi Ta NpakKTUYHi pe3yabTaTy - po3po0bJIeHi B AucepTaLiliHiil poO6OTi 06YUCIIOBAJIbHI
MeToz 1 06po6KY IM(POBUX 306paSKEHb O3BOJISIOTh 3HAYHO MiABUIIATY TOKA3HUKY TOYHOCTI OL[iHKM KYTOBUX
I10JI0K€Hb 00'eKTiB. HaykoBa HOBU3HA OTPUMAaHUX Pe3yJbTaTiB M0JISITa€ B TOMY, L0 BIleplie 3alIPOIIOHOBAHO

004K CIII0BAJIbBHUI METOJ, aBTOMAaTUYHOTO BiOOPY ONMOPHUX 3ipOK Ha HUPPOBUX 300PaKEHHSX, SIKUI BUKOPUCTOBYE
PO3MINPEHY CYKYITHICTb iX CEJIEKTUBHUX O3HAK Ta GaraToeTarnHe 30i/IbIIeHHSs IIOPSIKY MOJIesli peayKLii MOCTinHNX

IIJIACTMHKY 3 OZHOYACHUM 30iIbIIEHHSIM KiJIbKOCTI IIap [Jj1s1 iX pO3paxyHKY, 110 BUKOPUCTOBYIOTHCS, Ta JO3BOJISIE 3



BHCOKOIO TOYHICTIO BU3HAYaTH KyTOBE I10JI0’KEHHSI 06'€KTIB y IIPOCTOPI 32 JaHUMU 300pa’keHb Y OCKOHATIEHO

004K CII0BATIBHUI METO/ OTOTOXXHEHHS BUMipIOBaHb 00'€KTiB Ha cepii iudpoBux 306pakeHs y YaCTHHI BU3HAYEHHS
MM0YaTKOBOTO HAGJIVDKEHHS TapaMeTPiB MOMapHoi BifMTOBITHOCTI MiXX IBOMa MHOXXMHAMU BUMipIOBaHb 00'€KTIB 3a
ZOTIOMOTOI0 IIPOLEIyPH YaCTKOBOTO [IONIEPEAHbOr0 OTOTOXKHEHHS, 10 J03BOJISIE MiBUIIUTH HALiIIHICTD
OTOTOXKHEHHS 00'eKTiB Ha cepii nudpoBux 306pakeHp. YLOCKOHATIEHO 00YNCIIIOBAJIbHUN METOM, OTOTOKHEHHS
BMMIipIOBaHb KaJpiB i3 00'eKTaMu KaTajory y YaCTHUHI BUSHAYEHHS [109aTKOBOI'O HAOJIMKEHHSI B YMOBax CyTT€EBOI
HEBU3HAYEHOCTI iX MapamMeTpiB OTOTOXHEHHS 3a JIOTIOMOTrOI0 [TPOLielypy ITOBHOTO MOTNIEPeAHbOr0 OTOTOKHEHHS],
11O 03BOJIS€ MigBUIIUTY HANiHICTh OTOTOKHEHHS BUMIPIOBaHb KaJIpiB 3 06'€KTaMM KaTaJlOry B YMOBAaxX CyTTEBOI
HEBU3HA4YEHOCT] iX napameTpiB. HabyB nopanbmoro po3BUTKY METOJ, LOCIiI>KeHHS! [TOKa3HUKIB TOUHOCTI
BMMIipIOBaHb KyTOBOTO I10JI0’KEHHSI OIIOPHUX 3ipOK Y IIPOCTOPI 32 JaHUMU 300pa’keHb, Y YaCTHHI IPOBEIEHHS
aHaJli3y po3MMPEHOi MHOKMHY ITOKA3HMKIB TOYHOCTI BUMIPIOBaHb KYTOBMX ITOJIOXKEHDb OIIOPHYX 3iPOK 3a Pi3HUMU
nigBubipkaMmu ganux. JlucepraniiiHa poboTa BUKOHYBaJacs BifTIOBIIHO 10 IJIaHYy HAYKOBO-IIOCIIIAHUX POOIT
Kadenpy eeKTPOHHUX 00YUCIIIOBAIbHUX MAIIMH XapKiBChbKOrO HallioOHAJIbHOT'O YHIBEPCUTETY PaflioeIeKTPOHIKY B
pamkax HJIP N2 307 "[JuHamiuyHui iHTeIeKTyaJlbHU aHali3 IOCiIOBHOCTEN HeviTKoi iHdopMallii 3a yMOB CyTTEBOI
HEBU3HAYEHOCTI Ha OCHOBI TiOPUAHUX CUCTEM OOUMCIIIOBAILHOTO iHTenekTy" (N2 [P 0116U002539). Po3pobieHi
004K CII0BaIbHI MeTOIM 06pOOKY 11(POBUX 300paskeHb BIIPOBAKEH] B HAaBYaIbHUI NPoLieC y XapKiBCbKOMY
HallioHaJIbHOMY YHIBEPCUTETI pasiioeseKTpoHiky, B OpechbKill acTpoHOMIuHI obcepBaTopii Odessa-Mayaki (c.
Masxku, Opecbka 061., Ykpaina, MPC kop - 583) Ta B 1abopaTopii KocMiuHUX mocaigxkens IBH3 "Yskroponcbekuii
HalioHaJIbHUI YHiBepcuTeT". PO3p06JIeHi 06YMCII0BaIbHI METOAU MOXKYTh OYTU BUKOPUCTAHI B TPOTPAMHUX
KOMILJIeKcax 06po6Ky (P poBUX 306pa>KeHb 1711 BUCOKOTOYHOIO BU3HAYEHHS KYTOBUX I10JIOKEHb 00'€KTIB,
HANpUKIIaJ, Y Iporpamax aBTOMaTU30BaHOTO BUSIBIEHHS Maux Tis1 COHSYHOI cucTeMU Ha cepii 1udpoBUX KapiB.
Kpim TOro, 3arpornoHoBaHi METOIY MOXKYTb OyTH BUKOPUCTAHI 17151 BU3HAYE€HHS KyTOBUX I10JIOKEHb 006'€KTIB Oyb-
SIKO1 MPUPOIY MPU PO3ITi3HABAHHI I[UX 00'EKTIB.

2. The object of research is a set of measurements of stars formed on a series of digital frames. The purpose of
research - increase performance accuracy of the estimate of the angular positions of objects in space image data,
due to the design and analysis of computer digital image processing techniques. Methods of research - the main
results of the work are obtained on the basis of the theory of mathematical statistics, the statistical theory of
testing multi-alternative hypotheses, and the estimation of parameters that made it possible to develop
computational methods for private and complete preliminary identification; computational method of automatic
selection of reference stars; a computational method for studying the accuracy of estimates of the angular
positions of reference stars in space from image data. Theoretical and practical results - the developed
computational methods of automatic selection of reference stars allow to significantly increase the accuracy of the
estimation of the angular positions of objects, which is confirmed by the results of processing of CCD frames.
Scientific novelty of the results: the first proposed a computational method of automatic selection of reference
stars on digital images, which uses an expanded set of their selective features and a multi-stage increase in the
order of the model of reduction of permanent plates with a simultaneous increase in the number of pairs used for
their calculation, and allows the determination of the angular position objects in the space on the image data. The
computational method of identifying measurements of objects in a series of digital images has been improved in
the part of determining the initial approximation of the parameters of the pairwise correspondence between two
sets of object measurements using the procedure of private preliminary identification, which makes it possible to
increase the reliability of identifying measurements of objects on a series of digital images. The computational
method of identifying the measurements of frames with the objects of the catalog has been improved in the part of
determining the initial approximation under the conditions of essential uncertainty of their identification
parameters with the help of the procedure of full preliminary identification, which makes it possible to increase
the reliability of identifying the measurements of frames with catalog objects under conditions of essential
uncertainty of their parameters. A method for studying the accuracy of measurements of the angular position of
reference stars in space from image data has been developed further, in part of analyzing an expanded set of
accuracy measures for the angular positions of reference stars from various subsamples of data. Dissertational



work was carried out in accordance with the plan of research works of the department of electronic computers of
the Kharkov National University of Radio Electronics within the framework of the number 307 "Dynamic
intellectual analysis of sequences of fuzzy information under conditions of significant uncertainty based on hybrid
systems of computational intelligence" (No. SR 0116U002539). The developed computational methods for
processing digital images were introduced into the educational process at the Kharkiv National University of Radio
Electronics, Odesa Astronomical Observatory (Odesa, Ukraine, MPC code - 583) and in the Space Research
Laboratory of "Uzhgorod National University". The developed computational methods can be used in various
software complexes for processing digital images for highly accurate determination of the angular positions of
objects, for example, in programs for automated detection of small bodies of the solar system on a series of digital
frames.
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