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Tema gucepranii:
1. MeTonu i 3acobu 06pobKu UPPOBUX KaAPiB 30PSHOTO MOJIS 1715 OLiHIOBAHHS 6JIMCKY He6eCHUX 00’€KTiB

2. Methods and tools for processing digital frames of the star field to assess the brightness of celestial objects

Pedepar:

1. Incepraliiio IpUCBSIYEHO CTBOPEHHIO METOJiB aBTOMaTU30BaHOI 06pOOKHU LIM(PPOBUX KaiPiB 30PSIHOTO 1018 JJ1s1
actpoMerpii i1 poToMeTpii 3 ypaxyBaHHSM YMOB CIIOCTEPEKeHb. AKTYaJIbHICTh OGYMOBJIEHA PO3BUTKOM 3aC00iB
CIIOCTEPEKEHHS CYy4aCHOI aCTPOHOMII Ta CCTEM KOHTPOJIIO KOCMIYHOTO IPOCTOPY, 5IKi ONEPYIOTh BEINYE€3HUMU
MacCuBaMH CIIOCTEPEKHUX JaHUX, 0OpOoOKa SIKMX MOXKJIMBA JIMILE 32 MIXPOKOTO BIIPOBAIKEHHS aBTOMaTU30BaHUX Ta
aBTOMAaTHUYHUX METOAiB. PO3p006eHi 004MCIII0BaIbHi METOIM: BUPiBHIOBAHHS SICKPABOCTi MiKceliB (OHY HM(POBUX
KaJpiB 30pSIHOTO MO0JIs 3i CTATUYHUMMU Ta 3MIHHMMMU [TapaMeTpamu 300pakeHb 00 €KTIB; OLIiHIOBaHHS pafiyca
aneptypu poToMeTpii B aBBTOMAaTUYHOMY PE>KMUMi Ha cepii LuppoBux KaapiB 30PsSHOTO I10J1s; OLiHIOBaHHS
napaMeTpiB lepeJaBajibHOI (PYHKLII y3rompKkeHoro pinbTpa 3Ma3aHOro LU(PPOBOTo 306pa>KEHHSI HEOECHUX OO'€KTIB 3
AQHAJITUYHO 337aHUM NTpodinem. YI0CKOHATIEHO OOUMCIIIOBAILHUAN METO, ITYYHOTO OIIOPHOTO 06’eKTa GOTOMETPIi
I,J151 OLiHIOBAHHS BUAMMOTO GJIMCKY AOCJIIKyBaHOTO 00’€KTa Ha cepil LnpoBux Kaapis 30psHOro noJst. Otpumai
004K CII0BaJIbHI METOIM pPeasi3oBaHi i BIpoBaiKeHi B 6101 BHYTPIIHbOKAAPOBOI Ta MKKapOBOi 06POOKU Yy
IIporpami aBTOMaTHU30BaHOI peAyKLii aCTPOMETPUYHUX Ta (POTOMETPUYHUX CIIOCTEPEXKEHD HA cepii LMPpPOBUX
kagpis CoLiTec, koHBeepi 06po6ku LudPpoBux KaapiB Lemur 1151 popMyBaHHS TOYHUX CIIOCTEPEXEHb ACTEPOILiB,
3MIiHHUX 3ip i IITYYHUX CYIYTHUKIB 3eMJli Ta IpOrpaMy BUPiBHIOBAHHS SCKPaBOCTi MikcesliB poHy LUPPOBUX

300paxkeHb FrameSmooth.

2. The dissertation is devoted to the creation of methods for automated processing of digital star field frames for
astrometry and photometry, taking into account the conditions of observations. The relevance is due to the
development of modern astronomy observation tools and space control systems that operate with huge arrays of
observational data, the processing of which is possible only with the widespread implementation of automated and
automatic methods. The following computational methods have been developed: equalization of the brightness of
the background pixels of digital star field frames with static and variable parameters of object images; estimation of
the photometric aperture radius in automatic mode on a series of digital star field frames; estimation of the
transfer function parameters of a matched filter of a blurred digital image of celestial objects with an analytically
specified profile. The computational method of an artificial reference object of photometry for estimating the
apparent brightness of the studied object on a series of digital star field frames has been improved. The obtained
computational methods are implemented and implemented in the intra-frame and inter-frame processing block in
the program for automated reduction of astrometric and photometric observations on a series of digital frames
CoLiTec, the Lemur digital frame processing pipeline for forming accurate observations of asteroids, variable stars
and artificial satellites of the Earth, and the FrameSmooth program for equalizing the brightness of the background
pixels of digital images.
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