O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0410U003221
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 12-05-2010

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. )KykoB Onekciit Onerosud

2. Zhukov Aleksey Olegovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.05.04

Ha3Ba HayKoBOIi CcIeniaIbHOCTI: CucTeMHMit aHAJi3 i TEOPis ONTUMAJIBHUX PillleHb

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 20-04-2010

CreniaJbHICTh 32 OCBiTOIO: 8.080203

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxom KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI paju). [l 26.002.03

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HapyanbHO-HayKOBU#1 KOMILIEKC "[HCTUTYT MPUKJIAZHOTO
CHCTEMHOTO aHasi3y" HaljioHaIbHOro TEXHIYHOTO YHiBepCUTETY YKpaiHy "KUiBCHKUM NOITEXHIYHMIA IHCTUTYT iMEHI

Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 25408067

Micue3HaxoaKeHHs: npocnekT [lepemoru, 37, kopmyc 35, M. Kuis, KuiBcbka 061., 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HapyanbHO-HayKOBU#1 KOMILIEKC "[HCTUTYT MPUKJIAJHOTO
cucteMHoro aHanizy" HTYY "KIII"

Kopg 3a €IPIIOY: 25408067

Micue3Haxoma KeHHs: 03056, m.Kuis, np.ITepemoru, 37, kopmn.35.
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 28.17.19

Tema gucepranii:
1. InenTUdikanis ckragHUX cCUCTEM pi3HOI IPUPOJY B yMOBaX HEBU3HAUYEHOCTI

2. Identification of the different nature complex systems in the uncertainty conditions

Pedepar:

1. Incepraniiina po60oTa IpUCBsIYeHa po3po0iii Ta HAYKOBOMY OOI'PYHTYBAaHHIO CUCTEMHOTI'O HiIXOy O
CTPYKTypHO-TIapaMeTpU4Hoi ineHTudikauii ckagHuX cucTeM pi3HOi IPUPOIY B yMOBaX OOMEKEHOI
HEBU3HAYEHOCTI, Ha SIKOMY 6a3yeTbCsl pO3p0oOKa METOLY, IPUIOMIB I QITOPUTMIB iTEPATUBHOTO BiHOBJIE€HHS
arpOKCHUMYIOUMX MOJeJIel, IPUAATHUX [IJIs1 PO3B'SI3aHHS [IPUKIIAHUAX TPO6JIeM CUCTEMHOTO aHali3y Ta Teopii
OTITUMAaJIbHUX pilieHb. PO3po6ieHo meToq iTepatuBHOI ineHTHdiKallii, 110 103BOJISE BiITHOBIIOBATHU CTiHKi
aNnpoKCHUMYIOYi MOJIeJIi, Y3rOJKEHi 3a CKJIAIHICTIO 3 MipOIO HasIBHOI HEBM3HAYEHOCTI BUXIIHUX JAHUX.
OO6rpyHTOBAHO AOLINIbHICTb BiJHOBJIEHHS allpOKCAMYIOUOI MOJI€JIi y IPOCTOPI CTaHiB y KAHOHIYHIN KOPaHOBI
peasisanii. 3anpornoHOBaHO NPU NPOBELEHHI aKTUBHOTO €KCIIEPMMEHTY BUKOPUCTOBYBATH B IKOCTI BXiTHOTO

30y)KyI0UOro BIJIUBY CEPil0 PSIMOKYTHHUX iMITyJbCiB. PO3p06sieHO ajirOpUTM ABOXETAIIOBOTO BiZJHOBJIEHHS



CTPYKTYpH Ta NapaMeTpiB allpOKCUMYIOUUX cyomoeseil. 3alrporIoHOBAHO CeJIeKTUBHUI MiAXin 10 Bigoopy
iHpopMaTuBHUX MaHuX. PO3po6ieHi cuCTeMHUI MiAgXi, METO/, Ta aJITOPUTMU iTepaTrUBHOI ineHTUdiKaMii

BAKOPMCTaHI [IPY PO3B'SI3aHHI ITPAaKTUYHOI 3a/1a4i OLIIHIOBAaHHS IHEPLIMHUX XapaKTEPUCTUK KOCMIYHOrO anapary.

2. The dissertation is devoted to the development and scientific prove of system approach to structure and
parametric identification of the different nature complex systems in the prior uncertainty conditions and based on
it the Recursive Identification Method (RIM), approaches and algorithms of approximate models iterative
recovering that are suitable for applied system analysis and optimal decisions theory problems solving are
developed. The structure of the dissertation is as follows: introduction, five chapters, conclusion, references and 2
appendixes. In the introduction to the dissertation the author stresses out the reasons of choosing the theme of
dissertation, innovations produced, the approbation of the researcher's results (conferences, publications etc.). In
the first chapter the problem of complex systems identification in uncertainty conditions is analyzed and its
relation to the experimental data interpretation is pointed out. The main research direction in dissertation is
focused on development of the system approach to structure and parametric identification of the complex systems
in the bounded uncertainty case. In the second chapter the structural singularities of multivariable linear
dynamical systems and their affect to the quality of recovered approximation models are explored; the hierarchical
structure and components of the system approach to identification of the complicated multivariable different
nature systems at the presence of uncertainty is developed. The approach is based on the analyzing of the systems
identification task and corresponding identification methods; giving of approaches to the output data uncertainty
formalization; researching of the difficulties that take place in systems identification in bounded uncertainty case;
developing of the new method (RIM) and corresponding algorithms that have formed the core of applied
implantation. The basic idea of RIM was proposed by V.F. Gubarev and is in consequent recovering of
approximation model via separate parts - submodels that contain clusters of system modes, i.e. generalized
degrees of freedom. The rationality of the recovered model structure in the state space with the Jordan canonic
form is proved. The offered approach to model structure selection allows to achieve the independence between
the subsystems-submodels and to transform the internal relationships to external ones. This leads to simplifying of
the submodels aggregation procedure. The rectangular impulses using in the offered RIM-method as the input
exciting influence, in spite of the widely used in 4SID-methods persistently exciting white noises, is recommended.
The analytical expression of input-output correlations in matrix form for given type of input influence that are
obtained has formed the core of the offered method RIM. In the third chapter the recursive identification method
and algorithms for systems with scalar input and output, based on system approach, is developed. The system
response modal expansion that allows to realize the developed RIM, is obtained. The informatyability of system
modes is defined and approach to informative data selection that provides the minimal dimension of recovered
approximation submodels and identification procedure stability, is introduced. The sequence of loop-iterated
steps that constitutes the core of developed RIM, is offered. The resulting approximation model is recovered by
aggregation of identified submodels. The small dimension of recovered submodels allows to overcome the
incorrectness problem caused by the large system dimension, and to achieve the simplest way of model order
definition. The two steps algorithm of submodel structure and parameters identification is developed. The
difference filters with tuning parameters that allows to define the submodel spectrum are offered. The results of
the offered RIM experimental research, that confirm its usability, are illustrated. The regularization property of the
developed method RIM, i.e. recovered approximation model is stable and comparable with the measure of
presence uncertainty in initial data, is proved. The comparative analysis of the developed RIM-method with
traditional 4SID-method is presented. It is discovered that in bounded uncertainty identification in some cases the
informative data selective approach used in the RIM-method allows to recover approximation models of higher
order that contain except slow also some fast attenuated modes, unlike the 4SID-method. At the same time, in
identification of the systems with slowly attenuated modes, the 4SID-method is also acceptable. In the fourth
chapter the generalization of RIM to the multi-input - multi-output system identification case is considered. The
special averaging algorithms to solve the task of observation and control system matrices estimation using
obtained modal coefficients values are developed. In the fifth chapter the application of research results obtained



in dissertation are presented. The developed system approach, recursive identification method and algorithms
have used by NASU and NSAU Space Research Institute in the autonomous underwater robot navigation and the
space-craft orientation control problems solving. The important applied problem of the space-craft inertial

characteristics estimation is solved.
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