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Pedepar

Marucrepckas auccepranus, 50 cTpaHuI, / PUCYHKOB, 3 TaOmuIml, 28
HCTOYHUKOB, 26 hopMyII.

HENPOHHASI CETb, OI'PAHMYEHHAS MAIIMHA BOJIBIIMAHA,
OBYUEHUE, BBIGOPKA, I[TAPAJUIEJIBHBIE BbIUWMCIIEHUA, METO/
OTXXUT' A, ®PEIMBOPK.

Obvexm uccnredoganusi — cucteMa o0pabOTKH JaHHBIX HA OCHOBE HEHPOHHBIX
cereu.

Llenv pabomuvl— wn3yunTh mpodieMy 3Gh(PEKTUBHOCTH TIpoliecca OOydeHUs
HEHPOHHBIX CceTel, pa3paboTaTh APXUTEKTYpPY TIyOOKOH [TOBEPUTEIBHOW CETH U
anroput™M ee oOydeHus. Ha oCHOBe TeopeTHMuYecKHX HCCIeIOBaHUN pa3paboTaTh
nporpaMmMHyr0  cuctemy (B Bujme  ¢GpeiiMBOpKa), OpPHUEHTHUPOBAHHYIO  Ha
UCIIOJIb30BAaHUE  TEXHOJOTMU  pachapauieiuBaHus  JaHHbIX.  [IpoBeputhb
3¢ (HEeKTUBHOCTh pa3pabOTaHHON apXUTEKTYpPhl HEUPOHHOM CETH U aJIropuT™Ma
oOydeHHs (peam3yrolIero METOJl OTXKHUra) Ha MpUMEpe 3aJaud CKATHUS I[BETHBIX
M300paKeHU, CpaBHUTH dS(PGEKTUBHOCTh METOAA OTKHIa C TIpPaJHUCHTHBIMU
METOIaMH.

Memoowl uccnedosanus— M3y4eHHE JUTEPATyphl MO TeMe pabOThI, METOJbI
oOy4eHHs] HEWPOHHBIX CETEW, METOJbl TEOPUM TAPAIICIbHBIX BBIYUCICHHM,
BBIYHMCIIUTEIBHBIN SKCIIEPUMEHT.

Pesynomam — opuruHaibHas apXUTEKTypa TIIIyOOKOW JOBEPUTEIbHON CETU
OpUEHTHPOBaHHAs Ha MapaJUIEIbHYI0 00pabOoTKy JaHHBIX. OpUTHHAIBHBIN aJITOPHUTM,
peaNu3yroNMii METOJl OTXKWTa, JJisi OOYy4YeHHUs TIIYOOKUX JIOBEPUTEIIbHBIX CETEH.
JIOTOTHUTENBHO MOCTPOCHA M PEATM30BaHA APXUTEKTYypa OPUTHMHAILHON CUCTEMBI (B
Bujzie GhpeitMmBopka), 3PEKTUBHOCTH KOTOPOI IKCIIEPUMEHTAIBHO MOATBEPKICHA HA
pUMeEpEe PEIICHUS 3aJ]a4K CXKAaTHS IBETHBIX H300paKEHUH.

Obnacme npumereHus — UICKyCCTBEHHBIN HHTEIJICKT.



Abstract

Master’s thesis, 50 pages, 7 pictures, 3 tables, 28 references, 26 formulas.

NEURAL NETWORK, RESTRICTED BOLTZMANN MACHINE,
TRAINING, DATASET, PARALLEL COMPUTATIONS, ANNEALING
METHOD, FRAMEWORK.

Object of research — data processing system based on neural networks.

Research goal- study the problem of efficiency of neural networks training
process, develop a deep belief network architecture and it's training algorithm. Based
on theoretical research, to develop a software system (in the form of framework),
focused on the use of data parallelization technology. Check the effectiveness of the
developed neural network architecture and the training algorithm (implementing the
annealing method) using the example of the color images compression problem,
compare the annealing method efficiency with gradient methods.

Research methods — study of literature on the topic of work, methods of
training neural networks, methods of the theory of parallel computing, computational
experiment.

Result — an original architecture of a deep belief network focused on parallel
data processing, an original algorithm implementing the annealing method for
training deep belief networks. Additionally, the architecture of the original system (in
the form of a framework) was built and implemented, the effectiveness of which was
experimentally confirmed by solving the problem of compressing color images as an
example.

Application field— artificial intelligence.



