O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0414U002949
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 29-07-2014

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. €xoB IlaBno BanenTuHoB1uY

2. Yezhov Pavlol Valentynovych

KBasmigikamis:

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

IIIndp HayKoBOi creniaIbHOCTI: 01.04.05

Ha3zBa HayKoBOi cIeniaJbHOCTI: Onruka, sazepHa disnka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTYy: 26-06-2014

CreniaJbHICTh 32 OCBiTOO: 7.070101

Micue po6oTH 3400yBaya: lucrutyr disuku HAH Vkpainn

Kopg, 3a €IPIIOY: 05417302

Micue3HaxoayKeHH: 03680, MCII, m.Kuis, npocnekt Hayku, 46

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu
Kopg 3a €IPIIOY: 05417302

Micue3naxom KeHHs: 03680, MCII, m.Kuis, npocniekt Hayku, 46
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.31.33

Tema gucepranii:
1. CunTe3oBaHi (pa3oBi 06'eKTH B 334a4i ONITUYHOTrO PO3Ii3HABAHHS

2. Synthesized phase objectsin the pattern recognition problem.

Pedepar:

1. HocnimkeHHs gucepTauiiiHoi poboTi y ranysi @yp'e-ontuky, rosorpadii, urndpoBoi Ta KopesiitHOi ONTUKN
CIIPSIMOBaHi Ha PO3B'sI3aHHA 3a7layi po3Mni3HaBaHHS 00Pa3iB NJISIXOM 3aMiHU peasbHUX 00'€KTiB HA OTHO3HAYHO
noB's13aHi 3 HUMU CO-006'eKTH, SIKi po3paxoBaHi 3a fonomoroo 1OII-anroputmy. HoBuil nigxiz, eKCriepruMeHTaIbHO
mocinkeHo B ontuko-uudposux BJl Ta COIT kopengropaX. BctaHOBI€HO, 10 3aIpOIIOHOBAHUH B
IyccepTaliiMeTo] 1ae MOXKIMBICTD: a) CIPOCTUTH NTPOLieypy BUOOPY O3HaK (KpUTEPIiB) po3IizHaBaHHS; 6)
OTPUMYBATH OJHOTUIIHI -110Ji6Hi CUTHA/IM PO3Mi3HaBaHHS, HE3aJIEXHO Bif] TOTO 10 SIKOTO KJIacy BiTHOCUTLCS 00'€KT;
B) nigBumuTy SNR KOpesLiHUX CUTHAJB, B cepeHboMmy, Ha 20-30 dB. IIpu peanisauii y3rogxeHoi ¢inbrparii
II0Ka3aHa BUCOKa eeKTuBHiCcTh 3anucy YI'® nosinpHux 06'ekTiB Ha PIIK.Busnaueno ymosu 3anucy YI'® Ha QIIK,
sKi 3a6e3neuyloTh JudpakLiiiny epekTuBHiCTb Ha piBHI 70% TaSNRno 40 nb npu yaromkeHii ¢inpTpanii y BJI-
kopesngropi.llpoctopose posaineHns: Oyp'e-creKTpy 06'eKTiB i ONTMYHUX LIYMiB KOPEISITOPa IIJISIXOM BHECEHHS
($a30B0i rpaTKu B CTPYKTYPY 00'€KTiB Ipu 3anuci rosorpadiynux QinbTpis Ta y3roaxeHii ¢pinprpauii gaso

MOJKJIMBICTb Ha MOPSANOK MiIBUIIUATYA SNR KOpessLifiHUX CUTHAJIB. B pe3yibTaTiMOEeIbHUX Ta ONITUYHUX



ekcnepumenTiBy COIT-kopensTopi 3a COO-MeTogoMBCTaHOBJIEHO e(EeKT KePOBAHOI YyTINBOCTI 10 3MiH B
CTPYKTYpi IOPiBHIOBaHUX OO€EKTIB. AHAI3 pe3ysbTaTiB pO3Ii3HAaBaHHS 32 CTAaHIAPTHMUM Ta 3allpOIIOHOBAHUM

METOJlaMU I10Ka3aB, 110 YYTIMBICTb OCTAHbOI'O 10 3MiH Y CTPYKTYPi 06'€KTiB iCTOTHO BHUIIA.

2. The thesis deals with of the pattern recognition problem. A method of synthesized phase objects is suggested.
The essence of the suggested method is that synthesized phase objects are used instead of real amplitude objects.
The former is the object-dependent phase distributions calculated using the iterative Fourier-transform (IFT)
algorithm. The method is experimentally studied with the use of Vanderlugt optical-digital 4F-correlator. We
present the comparative analysis of recognition results using conventional and proposed methods, estimate the
sensitivity of the latter to distortions of the structure of objects, and determine the applicability limits. It is
demonstrated that the proposed method allows one: (a) to simplify the procedure of choice of recognition signs
(criteria); (b) to obtain one-type ?-like recognition signals irrespective of the type of objects; (c) to improve signal-
to-noise ratio (SNR) for correlation signals by 20 - 30 dBon average. The spatial separation of the Fourier-spectra
of objects and optical noises of the correlator by means of the superposition of the phase grating on recognition
objects at the recording of holographic filters and at the matched filtering has additionally improved SNR (>10 dB)
for correlation signals. To introduce recognition objects in the correlator, we use a spatial light modulator LC-R
2500 device. Matched filters are recorded on an original self-developing photopolymer.High efficiency of
photopolymer compositions, which are used for forming of the MF was demonstrated at the matched filtering.
Recording conditions of the matched filter on the photopolymer composition, which provides highest diffraction
efficiency (70%) at the SNR about 40 dB for recognition objects in Vanderlugt correlator were defined. As a result
of optical experiments, it is shown that the controlled variation of a recognition sensitivity at the comparison of
the input and reference objects can be realized, while solving the recognition task within themethod of
synthesized phase objects, as distinct from the standard approach. We have obtained and analyzed the results of
the recognition for a collection of objects with the use a joint Fourier-transform correlator. To introduce joint
fourier spectra in the correlator, we use a spatial light modulator LC-R HEO 1080 Pluto device. For each of the
objects, we studied the character of the signal amplitude decrease depending on the growth of distortions in the
object structure. We show that it is possible to obtain a family of cross-correlation curves that decrease differently
within the method of synthesized phase objects, rather than a single curve. This allows one to vary the sensitivity
of the correlator in the process of recognition.
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