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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods and algorithms for high-precision measurement of spacecraft attitude using a cluster of small star
trackers.

Pedepar yKpaiHCBKOIO:

OO6’eKT IOCMiKEeHHS] — METOIU i aJIrTOPUTMHU BUCOKOTOYHOTO OL[iHIOBaHHS opieHTanii KA 3 BUKOpUCTaHHSIM
BMMIpIOBaHb KJIaCTEPy acCTPOAAT4uKiB (All). MeTa IociiskeHHs — po3po6Ka METOIB i aIrOPUTMIB BUCOKOTOUYHOTO
BM3HAYEHHS OpieHTalii KocMmiuyHoro anapary (KA) 3a BuMiproBaHHaIMU Kinactepa All. MeToy 3HaXOIKEHHS
napamertpiB opieHTaLjii KA, 110 BUKOPUCTOBYIOTh CYKYIIHI 1aHi 6e311ocepeiHiX BUMipIOBaHb Bifi IpyNny OGHOTUITHUX
AJl, 3a6e31euyoTh OTPMMaHHSI 6i/Iblll TOUHMX OL[iHOK B IIOPIBHSIHHI i3 BUIIaIKOM BUKOPUCTaHHS ofiHOro Al a6o
OLIiHOK opieHTalii, oTpuManux AJl nooauHLi. Po3pobseHe anropuTMiyHe 3abe3rnedeHHs N03BoJIsie e(PeKTUBHO
peanisyBaTH eTany METOJIB Bifi 06POOKM BUXiTHUX JAHUX 0 OTPMMAaHHS BEKTOPY OLIiHOK [TapaMeTpiB opieHTalii.
Metonu nocnmimkeHHs — METOU JIiHIHOI anrebpu, MeTo I HallMeHIIMX KBaAPaTiB, ONITUMAaIbHO-3BXKEHUM METOT,
HalMEHIIVX KBaJIpaTiB, METOAY Ha OCHOBI CUHTYJISIPHOTIO PO3KJIagaHHa. OTpUMaHi pe3ysbTaTi: METOAU i
QJITOPUTMHU BUCOKOTOYHOTO OLiHIOBAaHHS OpieHTalii KA 3 BUKOpUCTaHHSIM BUMIPIOBaHb Kinactepy All, Metonu
OLiHIOBaHHS BiJHOCHOI opieHTalii All, METOIM OLIiHIOBaHHS KyTOBOI IBUIKOCTI pPyxy KA, a TakoX BifOBifHe
IIporpamHe 3a6e3redyeHHs 1J1s1 IPOBeJIeHHS YACEJIbHOIO MOJEJIIOBAaHHS i IepeBipKu po6oTy 1ux MeToxiB. O6s1acTb
3aCTOCYBaHHS — MiJIIPUEMCTBA KOCMIYHOI ranysi YKpaiHu, HayKOBO-[O0CIiAHI Ta HaBYanbHi ycraHosu HAH i MOH

Ykpainmu.

Pedepar aHI1iliCbKOIO:

The research object are methods and algorithms for high-precision estimation of the spacecraft (SC) attitude
using measurements of the cluster of astrosensors (AS). The purpose of the study is to develop methods and
algorithms for high-precision of the SC attitude by measurements of the AS cluster. Methods of finding the
attitude parameters of the SC, which use the aggregate data of direct measurements from the group of the same
type of AS, provide more accurate estimates compared to the case of using one AS or orientation estimates
obtained by the AS alone. The developed algorithmic software allows to effectively implement the stages of
methods from the processing of source data to obtain a vector of estimates of attitude parameters. Research
methods - methods of linear algebra, least squares method, optimally weighted least squares method, method
based on singular decomposition. The obtained results: methods and algorithms for high-precision estimation of
SC attitude using AS cluster measurements, methods for estimating relative SC attitude, methods for estimating
SC angular velocity, and appropriate software for numerical modeling and verification of these methods
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