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PYXOBOTO anapary.

2. Method and tools of information technology for nonparametric dynamic models identification of the oculomotor
apparatus.

Pedepar:

1. lucepraiio IprUCBsSYEHO BUPILIEHHIO aKTyaJlbHOI HAYKOBO-TEXHIYHOI 3a/1a4i, 1110 [10JIArae y CTBOPEHHI METOLY
inenTudikanii HemapameTpUYHUX JUHAMIUYHKX MoJesiell OKO-pyxoBoro anapaty (OPA) moanHu Ta itoro peanisauii y
BUIJISAI iHOpMaLifiHOI TeXHOJIOTI MOJIeJII0BaHHS SIK CKJIaZ0BOi YacTUHU iHPOpMalliiiHOi cucTeMu. AKTyasIbHICTh
TE€MMU JMCEPTALIMHOrO AOCIiIKEHHSI 00YMOBJIEHO iCHYIOUUM NPOTUPIYYSIM MK IiABUILIEHHSIM BUMOT 1[0J10
TOYHOCTi Moaeneii onucy OPA, 3 ogHOro 60Ky, Ta NiABUIIEHHSIM MIBUAKOAIL Mpouenypu ineHTudikaii o 3 iHIIOro
60Ky. Lle mpoTupivys pO3B’sI3aHO MIJIIXOM 3aCTOCYBaHHS METOJy HellapaMeTpUYHOI JuHaMivHoi ineHTrdikamii
mogesneit OPA y Burssgi interpocreneHeBux psfiiB BosbTeppy 3 BUKOPUCTAHHIM 6araTOBMMIPHUX BaroBUx (PyHKLIN
(BBO®) Ta 6aratoBuMipHuX nepexigHux QpyHkuUin (BI1Q), mo 103Bossie 0IHOYACHO BpaxyBaTU HEJIiHIiMHI Ta JUHAMIYHI
BiactrBOCTi OPA, a TakoXX 3MEHIINUTY 0OCST O6UKCIeHb ITpy peasisalii Binnosinaux moneneit OPA. Metoio po6otu

€ MiABUIIEHHS TOYHOCTI Ta WBUIKOCTI MIpY peasi3allii HemapaMeTpUIHNUX JUHAMIYHUX MOJIEJIEN OKO-PYXOBOTO



anapary y BUIJISli iHTErpoCTENIEHEBUX PsAiB BosbTeppy MIsIXOM po3po6KU e(eKTUBHOIO METOLY imeHTHiKalii
X MoZiesiel Ta peasisallii 3aliporIoHOBAaHOTO METOLY SIK iHOpMaLifHOI TEXHOJIOTi MOIETIOBaHHS, 1110 €
CKJIaIOBOIO YaCTUHOIO iHdOopMalliiiHOi cucTeMu. 111 TOCSTHEHHSI MeTU JOCJIiIPKeHHSI IOCTaBJIeHOo i po3B’s13aHO TaKi
3apadi: - 3AiCHATY aHali3 iCHyIOuUMX MeTOJiB ineHTudikalii HenepepBHUX HeNiHIMHUX JUHAMIYHUX O0'€KTIB i
OOI'PYHTYBATU BUOIP HANIPSIMKY JOCIiIKEHD 1010 NOOYA0BY iHTErpaJbHUX HelapaMeTPUYHUX JUHAMIYHIX
mogeneit Ha ocHoBi BB® ta BI1® nyis onucy OPA snonuHy; — 30iliCHUTY aHasli3 Cy4acHOro CTaHy METOJiB peayKuii
iHopmaLiiHuX Moesel i OOIPYHTYBaTH BUOIp HAIIPSIMKY JIOCJIiIKE€Hb 11100 3HVD>KEHHSI PO3MIPHOCTI Moziesieil Ha
OCHOBI KOpeJISILitHUX MeTOZiB (inbTpallii; — po3poduTu MeToJ, HenapaMmeTpuydHoi inenTudikanii OPA Ha OCHOBI
BI1® 3a pesynbTaTaMy JaHAX aKTUBHOTO €KCIIEPUMEHTY «BXi/l-BUXif» 3 BUKOPUCTaHHSIM T€CTOBUX MOJIiiMITyJIbCHUX
i 6baraToCTyniH4aCTUX CUTHAJIB i3 3a0e3MeYeHHSIM IPUMHSITHOI TOYHOCTI MOJieJiell; — po3poouTty iHpopmMaliiiHy
TEXHOJIOTII0 ileHTudiKaLii HesliHIMHYX TUHAMIYHUX 00'€KTiB, 10 IPYHTYyeTbcs Ha onuci OPA Ha OCHOBI
HelapaMeTPUYHUX TUHaMiyHuX mogenel y Burisani BBO ta BII®, penykuii 36ygoBaHux Moeseil Ha OCHOBI
KOpeJIaLifiHuX MeToiB QinbTpallii; — 3acTocyBaTu po3pobieHUi MeTo, Ta 3acobu iHdpopMalliiHOI TexHOJIOTi]
ineHTHpikauii HenepepBHUX HEJHIHUX 00'€KTIB 117151 0Oy 0BU HENlapaMeTPUYHUX AMHAMIYHUX Mogesieil OPA.

2. The thesis is devoted to actual scientific and technical problem of mathematical software development methods
and information technology nonparametric identification of dynamic models of oculomotor apparatus (OA) rights.
Subject study is due to the contradiction between the increasing requirements for accuracy of models describing
the OA, on the one hand, and increasing speed identification procedure on the other side. This contradiction is
resolved using information technology for the identification of nonparametric dynamic models in form of integro-
power Volterra series using multidimensional weighting function (MWF) and multidimensional transition functions
(MTF) that can simultaneously take into account nonlinear and dynamic properties of the OA and reduce the
amount of computing. The purpose of the study is to improve the accuracy and speed of constructing
mathematical models of oculomotor system as integro-power Volterra series through the development of effective
methods and tools of information technology nonparametric identification of dynamic objects. To achieve the
purpose of the study raised and solved the following problems: - analyzing the existing methods of identification
of continuous nonlinear dynamic objects and justify the choice of research direction to build integrated
nonparametric dynamic models based on MWF and MTF to describe human OA; - analyzing the current state of
reduction techniques and information models to justify the choice of research direction to reduce the
dimensionality of models based on correlation filtering methods; - developing the method of nonparametric
identification OA with MTF based on the results of these active experiment "input-output” using test polypulse and
multistage signals to ensure acceptable accuracy of the models; - developing the information technology for
identification of nonlinear dynamic objects, based on the OA description on the basis of nonparametric dynamic
models in the form of MWF and MTF, reduction of constructed models based on correlation filtering methods; -
applying the developed method and means of information technology of identification of continuous nonlinear
objects for construction of nonparametric dynamic OA models.
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