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

Tema gucepranii:
1. HefipomepexXeBi METOIU Ta 3aCO0U CTUCKAHHS 300pa>KEeHb

2. Neural network methods and means of image compression

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€Ha NPO6JIeMi CTUCKAHHS CTAaTUYHUX 300pa’keHb 32 JOMOMOTOK CTATUYHUX
IITYYHUX HEMPOHHUX MepexX (LLTHM). Posrisinyto Tunu ctatuyHux [THM, mo oTpumany Haiibinblie NomyupeHHs
17151 PO3B's13aHHS 337184 KJIacTepu3aalii, kiacugikallii, BEKTOPHOTO KBaHTYBaHHS, allPOKCUMaLlii i CTUCKaHHS
300paXkeHb. 3alIPONIOHOBAHO HU3KY METO/iB i MoaudiKaliil apxiTeKTypH, sIKi yCyBalOTb IE€BHi IPpO6IEMHU, 11O
BUHUKAIOTH i 4ac po6otu 3 IITHM. [Iis1 BupimeHHs npo6jeMyu HopMadisallii BXiJHUX TaHUX i BAKOPUCTaHHS Bar
MepexXi 3allpONIOHOBAHUM JOJATKOBUI "HOpMaIi3ylounii" BXiJl Mepeski. 3alIpOIIOHOBAHO Ti6pUIHNI TeHETUYHUN
anroputm (I'A), mo € mopudikauieto Kaacu4HOro ['A i BAKOPUCTOBYE JIOTIKY, 3aCHOBaHy Ha 6i0JIOTiYHOMY IIPOLIECi
anonTo3y. OCHOBHA BiIMiHHICTb I10JISITA€ Y MiIPAaXyHKYy KiJIbKOCTI ilEHTUYHMX OCOOMH Yy NMOMYJIALii Ta yCyHEHHi ix Ha
eTalli KpOCMHroBepy abo Ha eTarli IpUPOLHOro Bibopy. 3aporoHOBAaHO BUKOPUCTOBYBATH KJIaCTEPU3ALilo i
xi1acudikalio BXiIHUX JaHUX [JIs1 IOAAJIBLIOI iHiljai3anii HeHTpis i Bar 6a3oBux ¢yHkuin njs ITHM pagiansHo-
6a3ucHUX PyHKUiN. 715 BUBHAYEHHS LIEHTPIB 3alIpOIIOHOBAHO 3aCTOCYBaHHsI mepexx KoxoneHa i Heiipo-Tas. [l

BM3HAYEHHS BiiX1jleHb 3a[IPOTIOHOBAHO BUKOPUCTaHHS ajropuTMiB "k-cepennix” i "k-Hanbamxymux cycinis".



ImiTanifine MogesnoBaHHs B cepenoBuili Microsoft Visual Studio 2010 Express Edition nokasano BUCOKy
eekTuBHICTb 3acTocyBaHHs LITHM 1151 po3B's3aHHs 3a1a4 anpokcumaliii, kinacudikanii, knacrepusalii, BEKTOPHOTO

KBAaHTYBaHHS i CTUCKAaHHS 300pa’keHb.

2. The thesis covers the analysis of the problem of image compression using artificial neural networks (ANN). The
most frequently used static ANN architectures and learning algorithms are investigated for their application in
solving the classification, clusterization, vector quantization, approximation and image compression problems.
Several methods of methods and architecture modification are proposed with the purpose of elimination problems
related to ANN work. The problem of input data normalization and ability to use weights of the network, have been
solved by adding "normalization" input. The hybrid genetic algorithm (GA) is proposed, which is modification of the
classical GA utilizing the feature of biological apoptosis. The main difference is taking into account number of the
identical individuals in population and killing them at the crossing stage or natural selection stage. A method of
initial input data clusterization and classification is proposed to initialize centers and widths of basis functions for
ANN radial-basis functions. The determination of centers is made by means of Kohonen's and Neural-Gas
networks. The determination of widths is made by means of k-means and k-neighbours algorithms. Simulation in
the Microsoft Visual Studio 2010 Express Edition environment shows the high efficiency of using ANNs for solving

various problems of approximation, classification, clusterization, vector quantization and image compression.
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