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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.31.33

Tema gucepranii:

1. KopenuiiiHi nepeTBOPEHHS ONTUYHUX 110JIiB Ta 06pobKa iHdopMallii B camoacoLiaTuBHIN cxemi pyp’e-
rosiorpadii.

2. Correlation transformations of optical fields and information processing in self-associative Fourier-holography
scheme.

Pedepar:

1. PoboTa npucBsueHa JOCiIKeHHIO TPOLeCiB royorpadiyHoi 06po6ku iHpopmalii, popmyBaHHA Ta cTabinisanii
306paskeHb Ha 6a3i opuriHanpHOi rosorpadivyHoi cxemu. Ha 0CHOBI 3a1TpOIIOHOBAHOTO B pOOOTI y3araJibHEHOTO
onucy ¢yp’e-rosorpadii cdopmoBaHO KOHIIEMNI{I0 OPUTiHaIbHOI CaM0acoLiaTUBHOI rosiorpadivyHoi cxemu 3
O/IHaKOBUM TIPEJIMETHUM i OIOPHUM MTydKamu. 1i PyH/1aMeHTaIbHOIO BJIACTUBICTIO € acolliaTUBHE BiJJHOBJIEHHS
3anucaHoi iHpopmalii. BUBYalOTbCS KJIIOYOBi XapaKTEPUCTUKU POOOTU CXEMHU, & CaMe, 3aJIEKHICTb SIKOCTI
300pa’KeHHS Bifi po3Mipy BiHOBIIIOI0YOro pparmMeHTa Ta 3B'$1I30K CTPYKTYPHU BiTHOBJIIEHOTO 300PasKEeHHSI 3
rapameTpamu I0CTYBaHHS CXeMU. B Xoi oganbmoro JOCiIyKeHHs 3allpOIIOHOBAHOI CXEMU PO3BUHYTO KOHLEMILIIO
acoLiaTUBHOrO ONTUYHOTro mudpysaHHs. [IoKkazaHO psl BAXJIMBUX IIEpEBar TaKOi CUCTEMU B IIOPiBHSIHHI 3
BiZIOMMMU aHaJIOraMy, a came: JOBiIbHUI BUOIp Ta HAAJMIIKOBICTD Kilo4a MAQPYyBaHHS, PEXKAM MiCBi4yBaHHS

KJII04a, THYYKWi1 acoLiaTUBHUI NOWYK Y 3amudpoBaHil 6i6ioTewi. [lepexizn B 061acTh BipTyasbHOI ONITUKA



I03BOJIMB IOCTIINTY CXEMY i3 3amiHOI0 siipa mudpyBaHHs (nepeTBopeHHs: yp’e) Ha nepeTBOpeHHs Bomma-
Anamapa. lle ninBuiye e@ekTuBHICTb pob0TH cucTeMu 3 HUPpoBUMH faHUMU. KopessiiliHi nepeTBopeHHs
CBITJIOBUX I10JIiB B CAMOACOLIiaTHUBHIN CXeMi TaKOX [J03BOJISIIOTh €(DEKTHBHO BUKOPUCTOBYBATH ii 1151 pOpMyBaHHS
€Tabini30BaHOr0 MPOCTOPOBOTO PO3NOIiNy iHTEHCHBHOCTI BUITPOMiHIOBaHHS. 3alTpONIOHOBAHUN B pOOOTI MiAXif,
MiHiMi3ye CIIOTBOPEHHSI CTPYKTYPU 300pakeHHs yepe3 abepallii y cuctemi. [IokazaHo, 110 KII0YOBY POJIb IIPY LIbLOMY
Bigirpae ¢gasosuii gudysop. s miHimizanii crieka-uymy, IpUuTaMaHHOro 3aCTOCYBaHHIO $pazoBoro nudysopa, B
POO6OTI 3aIPONIOHOBAHO i YCHIIIHO BUNIPOGYBAHO METO/, HEKOT€PEHTHOTO yCepeJHEHHS.

2. The thesis is dedicated to the study of correlation transformations of light fields in original Fourier-holography
scheme. The named transformations yield a holographic data processing, holographic formation and stabilization
of images, etc.. First, the basic principles of Fourier-holography are analyzed to build a generalized description of a
holography scheme with arbitrary signal, reference and restoring beams as well as reconstruction in every possible
order of diffraction. Based on such generalized model formulated is the original self-associative Fourier-
holography scheme with identical signal and reference beams. A fundamental feature of the scheme is an
associative reconstruction of recorded information. Detailed investigation of operation of the scheme gives an
explanation and description of its key characteristics as associative memory system. These are: the dependance of
the structure of associatively restored image on the parameters of fine adjustment of the scheme, and the
dependance of quality of reconstructed image on the size of reconstructing part. In further study developed and
investigated is the concept of optical encryption based on the self-associative scheme. As shown in the work, the
concept has several important advantages as compared to known analogues. Namely: arbitrary choice of
encryption/decryption key, redundancy of the key, tunable mode of highlighting of the key, possibility of flexible
associative search in encrypted library. Transfer of the encryption scheme into virtual optics domain reveals a
possibility to change the transformational kernel of encryption from Fourier transform to Walsh-Hadamard
transform. Such a substitution significantly improves the operation of the scheme with digital data. Another
appearance of correlation transformations in self-associative scheme may be effectively used for formation of
required spatial intensity distribution of light on technological target and its stabilization against different
aberrations in the system. The approach offered in the work minimizes the distortion of the structure of formed
image caused by aberrations in forming laser beam. Revealed is that the key stabilizing role plays a random phase
modulator used when creating (recording or synthesizing) a hologram. However, the use of random phase diffuser
results in unwanted speckle noise in formed image. The solution to speckle problem is offered and tested in the
work by means of incoherent averaging.
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