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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 28.23.15

Tema gucepranii:
1. ®parmeHTHa 06pOOKA 300p>KEHb HA OCHOBI MITYYHUX HEMPOHHUX MEPEX

2. Frame image processing based on artificial neural networks

Pedepar:

1. O6'exT - npouecu nodparmeHTHOI 0OPOOKH 300pa>KeHb, 30yPEHNK Pi3HUMU TUIIAMU 3aBaJl, 32 YMOB, KOJIX JaHi Ha
00pO6KY HaIXOATh NOCiLOBHO B on-line pe>xxumi. MeTa - po3po6ka MBUAKOAII0YMX METO/iB OPparMeHTHOI
06pO6KU 300pakeHb Ha OCHOBI CIlelliai30BaHUX ITYYHUX HEHPOHHUX MepeX, 10 CAMOHABYAIOThCSI. MeToau -
OCHOBHI I10JIOKEHHSI Teopii HUPPOBUX 300paKeHb (17151 POPMYJIIOBAHHS IPOOIEMH, IO BUPIIIYETHCS), INTYYHUX
HEPOHHUX MepeX (1151 CUHTe3y Clleliai3oBaHuX apXiTeKTyp), onTuMizauii Ta inenTudikanii (ajist cuHTesy
IIBUAKOJ{IOYMX METO/IiB HaBYaHHSI yBeIeHUX HEIPOHHUX MepeK), TiHiltHOi anre6py Ta MaTeMaTUYHOI CTaTUCTUKU
(m71s mocyimpKeHHs BJIAaCTUBOCTEN CUHTE30BaHUX METOJIB Ta apXiTEKTyp). Araparypa - IepCOHaJbHUMI KOMIT'IOTED.
TeopeTuyHi Ta MpaKTUYHi pe3ysIbTaTU - po3pO06JIeHI HEHPOHHI Mepeski Ta MeTOY X CAMOHABYaHHS MOXKYTh
CJIY’KUTH OCHOBOIO J1J15 [T0OYI0BY CHCTEM 00pOoOKHU BifeoiHdopMalii B on-line pexxumi y pisHUX ranyssax MeIULMHH,
IIPOMHUCJIOBOCTI, MeJiia 3aCTOCyBaHHsX. HaykoBa HOBM3HA - BIEpIle pO3p06IeHO KOHKYPEHTHY HEPOHHY MEPEXY
Ta METOZ, ii CAMOHABYaHH4, SIKa B SIKOCTi BXiZIHOTO CUTHaJly BUKOPUCTOBY€E (PparMeHTU 300pakeHb 3aMiCThb

BEKTOPHUX CUTHAJIB, 10 3a0e31edye ypaxyBaHHS MiXKIIIKCeJbHUX KOPEeJISILiIHUX 3B'SI3KiB, BiIPi3HAETbCS



064K CITIOBATIBHOIO ITPOCTOTOI0, Ma€ (PinbTPyI0Yi BIACTUBOCTI Ta 371laTHA 06POGIIOBATY HECTAL[IOHAPHI BimeocurHanu
y peasibHOMy 4aci; Briepiue po3pobseHo crelianizoBaHy HeHPOHHY MepesKy IJ1s1 OJHOYaCHOTO aHasli3y FOJIOBHUX Ta
HE3aJIE)KHMX KOMIIOHEHT Ta METOJ, il HABYaHHS Y PEaJIbHOMY AMCKPETHOMY 4aci, IO BilPi3HAETHCS MMiJBUILEHOIO
IIBUJIKOZ€I0, sIKa 3a0€3I1e4y€eThCsl ONTUMAJIbHUM BUOOPOM IapaMeTpiB (B CEHCi 3MEHILIEHHS CePeIHbO3BAXKEHO]
[IOMUJIKY), Ta LO3BOJISIE OJIHOYACHO BUPIIIYBATH SK 33[a4i CTUCHEHHS 300pakeHb, TaK i 3aay4i cuinoi ineHTudixanii
Ta cenapallii CUrHaJIiB; yIOCKOHAJIEHO METOAM HaBYaHHS HEMPOHHUX MEPEX 1171 BUPILIEHHS 3a/1a4 CTUCHEHHS
300pa’KeHb, 110 BiJPi3HAIOTHCS MiJBUIIEHOO MIBUIKOIE 32 PaXYHOK IONIEPeIHbOI ONTUMI3allil iX CHHaITUYHUX
Bar Ta JO3BOJISIIOTh OOPOOJIIOBATU [IaHi y peasbHOMY 4aci o Mipi iX HagXOI)KEHHS; yIOCKOHAJNIEHO METOAM
camMOHaBYaHHS HelpoHHUX Mepex T. KoxoHeHa Ha OCHOBI nonepenHpoi dinbTpariii curHasnis Ta BUKOPUCTAHHS
pobacTHUX KPUTEPIiB, 110 LO3BOJISIE BUPILIyBaTH 337a4i CerMeHTAllii 300pa’keHb, BUKPUBJIEHUX iIHTEHCUBHUMU
3aBagamu. Pe3ysbTaT JUCEPTALiHOI po60TH 6yJIM BUKOPUCTaHi IIPU CTBOPEHHI CUCTEMU KEPYBaHHS TPyOUaCTUMU
nedyamu Ta nigcucremu igeHtudikanii y TOB "[To6yKcbkuil pepoHikeseBuil KOMOIHAT" (aKT BIPOBAIKEHHSI Bif,
22.09.2010 p.); mpu ekciulyarallii Kamepy IaHOPaMHOT 0 30py [Jis ineHTudikalii 306pakeHb Ipu 06pooLi
Bigeoszanucis pyrdosbHMX MaTuiB y BAT "MertasicT" (akT BipoBamkeHHs Bif, 14.09.2010 p.) Ta npu nigroTosLi
6aKaJaBpiB, CHELialiCTiB Ta MaTiCTPIB 3a HANPSIMOM Ta CIEeLiaybHICTIO "[HPpopmaTHKa" y XapKiBCBKOMY
HallijOHAJIbBHOMY YHiIBEepCHUTETi pasiioesieKTpOHiKH (aKkT BpoBamykeHHs Bif 17.09.2010 p.). HaykoBi Ta npakTuyHi
Pe3yJbTaTU JUcePTaLifiHOI pOOOTH MOXKYTb OyT BUKOPUCTaHI: B CUCTEMaX TEXHIYHOTO 30Py, ¥ 6i0-MeJuIHUX
IOOCJiIKEeHHSX 3 BAKOPUCTAaHHSM BidyanbHOi iHpopMallii Ta y mefjia KOMyHiKaLjisiX [J151 BUCOKOSIKICHOI 00pOOKU

11(ppPOBUX 300paKEHD 32 YMOB, KOJIM iHpOpMalis 17151 06po6KM HAIXOAUTh B on-line pexumi.

2. The object is a process of frame imaging warped by different types of interference under the conditions when
data for processing arrives in a successive order in the online mode. The goal is to develop high-speed frame
imaging techniques based on specialized artificial neural networks, which are self-learning. Methods are the basic
points of the image processing theory (for stating the problem being solved), artificial neural networks (for
synthesis of specialized architectures), optimization and identification (for synthesis of high-speed learning
methods of the proposed neural networks), linear algebra and mathematical statistics (for studying the properties
of the synthesized methods and architectures). Apparatus - personal computer. Theoretical and practical results -
developed neuron networks and methods of their self-learning can serve as basis for the construction systems of
treatment video information in the online mode in different spheres of medicine, industry, medias applications.
Scientific novelty lies in the unique development of a competitive neural network and a method of its self-learning
where fragments of images are used as input signals instead of vector signals, which provides consideration of
inter-pixel correlation and differs in computational simplicity, has filtering properties and is capable of processing
non-stationary video signals in real-time; unique development of a specialized neural network for simultaneous
analysis of principal and independent components and the learning method in real discrete time with a high-speed
performance, which provides an optimum choice of parameters (in the sense of reducing the average error) and
allows simultaneous solution of both the problem of image compression, and the problem of blind signal
identification and separation; improvement of learning methods of neural networks for solving the tasks of image
compression, which have increased performance due to prior optimizing of their synaptic weights and allow to
process data in real time as it becomes available; improvement of self-learning methods for T. Kohonen's neural
networks on the basis of the previous signal filtering and use of robust criteria, which allows to solve the problem
of segmentation of images disturbed by intensive noise. The results of the thesis were used while making a system
for managing tube furnaces and an identification subsystem in Pobuzhsky Ferronickel Plant LLC (act of
implementation from 22.09.2010); while using a camera of panoramic view to identify images in the processing of
video recordings of football matches in JSC "Metalist" (act of implementation from 14.09.2010) and in preparation of
bachelors, specialists and masters in Computer Science at Kharkiv National University of Radio Electronics (act of
implementation from 17.09.2010). Scientific and practical results of the thesis can be used: in computer vision
systems, bio-medical research using visual information and media communications for high-quality digital image
processing provided that information is received for processing in the online mode.
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