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2. Robust Ellipsoidal Estimation of the States of Linear Controlled Systems with the Limited Disturbance and
Interference

Pedepar:

1. B pucepTariii po3pobsaeHo MeTo; pO6ACTHOTO €JIiNCoifa bHOrO OL[iHIOBaHHS CTaHIB JIiHIMHUX KEPOBaHUX CUCTEM 3
06MeXXeHMMU 30yPEHHSIM Ta 3aBal0I0 BUMIPIOBAHHS 3MiHHUX CTaHy B YMOBaX HECTATUCTUYHO 3aaHOI
HEBU3HAYEHOCTi, pOOACTHUI IIPU NOPYLIEHH] arpiopHUX NPUIYLIEHb II0A0 30BHIIIHbOIO 30ypPeHHS i TOXU6KU
BMMIipIOBaHHS 3MiHHOI CTaHy CUCTEMH, 110 30yPIOETHCSI IO OLHOMY KaHaJy i CIIOCTEPIraeThCs 3a OJHi€ 3MIHHOIO.

MeTO,I[ CKIaJa€ThCA 3 HOCJIi,ILOBHI/IX eTaHiB, Ha KO)KHOMY 3 dKNX BUCOBYIOTbHCA Tad JOBOIOATHCA TBEPAKEHHA METOAY



OLIiHIOBaHHS. B KiH1Ii 1aHO BUpillleHHs 3a7jayi OL[iHIOBAHHS MOJIOKEHHSI HEPYXOMOTO 00'€KTY Ta 3a/1a4i OLIiHIOBAaHHS
KyTOBOI opieHTaljii Ty4yHOro cynyTHuKa 3emMJii. Ha mifcraBi po3po6sieHoro MeTozy OLiHIOBaHHS 6YyJI0 CTBOPEHO i
BIIPOBA/’)KEHO Y BUPOOHUIITBO METOIMKM OLIiHIOBAaHHS CTaHiB TEXHIYHMX BUPOOIB B ITPOLIEC iX HaJlalITyBaHHS 117151
MigBUIIEHHS IX TEXHIYHUX Ta €KCILTyaTaliHMX XapaKTepUCTYK. Killo4oBi cj10Ba: JliHilHa KepoBaHa
CIIOCTepesKyBaHa cUCTeMa; (a30BUM IIPOCTIP CTaHiB; 30BHILIHE 30ypPEeHHS; MHOKMHA JOCSIKHOCTI; CyMa MHOXKVH 32
MiHKOBCBHKUM; eJlincoinanbHa arrpoKCUMallisl; OTlepaTop CTUCKAHHS; 3aBa/ia BUMipPIOBaHHS; IOXMOKA BUMipIOBaHHS,
«rinepuap»; NepeTUH MHOVH; pOOaCTHICTh; MOPYILIEHHS allpiOpHUX NPUITyIIeHb; 6araTOBUMIpHUI 06'eM
€JIIICOoiNy; CIIiJ MaTPUL EJIIICoinYy.

2. In the dissertation, a method for robust ellipsoidal state estimation of linear controlled systems with limited
perturbation and interference under conditions of non-statistically specified uncertainty, robust to violations of a
priori assumptions regarding the external perturbation and measurement error of the state variable of a system
perturbed by one channel and observed by one variable, is developed. The method consists of successive stages, at
each of which the statements of the estimation method are introduced and proved. At the end, we give a solution
to the problem of estimating the position of a stationary object and the task of estimating the angular orientation
of an artificial Earth satellite. Based on the developed evaluation method, methods for assessing the state of
technical products in the process of setting them up and increasing their technical and operational characteristics
were created and introduced into production. Keywords: linear controlled observable system; phase space of
states; external disturbance; set of attainability; Minkowski sum of sets; ellipsoidal approximation; contraction
operator; measurement interference; hyperlayer; intersection of sets; robustness; violation of a priori assumptions;

multidimensional volume of an ellipsoid; trace of matrix of an ellipsoid.
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