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PEDEPAT

JluninoMHasi paboTa COCTOUT U3 BBEJCHMSI, TPEX IJ1aB, 3aKJIIOUEHUS, CIIMCKA UCTOIb30BAaHHBIX
WCTOYHUKOB, 9 Tabnuu, 14 pucynkos, 69 crpanuil, 20 HICTOYHUKOB, 3 IPHIIOKEHHUS.

KiroueBbie cioBa: HeﬁpoceTI/I, PpacCIio3HaBaHUC JIHUII, I/I,Z[GHTI/Iq)I/IKaI_II/I}I, ACTCKTUPOBAHHC,
JaTacerT.

AKTYaJIbHOCTb: 00YCIIOBJICHA pa3BUTHEM HEHPOHHBIX CeTeH, Co3JaHNeM HOBBIX HeipoceTeit
U pacumipeHue oOjacTed TNPUMEHEHHUS HCKYCCTBEHHOTO UWHTeiekTa. Pa3palboTku
COBPEMEHHBIX MOJIEe BeIyTCs MPU MOMOIIU OOHOBIEHHBIX METOJOB U CTPYKTYp, KOTOPHIE
HEOOXOIUMO  paccMaTpuBaTh [ JadbHEUIIUX  HUCCIACAOBAHUA U MPAKTHYCCKUX
WCIIOJIb30BAHUI HEMPOCETEBBIX TEXHOJIOTHI B TaKUX c(pepax, Kak CUCTEMbI O€30MaCHOCTH.

Heans pabotbl: pa3paboTka HeipoceTeBbIX Moneneid Ha ocHoBe mojenedt NN1 u NN2, u
CpaBHEHHE MOJIYYEHHBIX JaHHBIX. B KauecTBE OCHOBHOTO si3bIKa MPOTPAMMUPOBAHUS BHIOpaH
Python, a cpenoit nporpammupoBanus Beictynan PyCharm.

MeTtoabl HccJIeI0BaHUSA: pa3pab0OTKa U 00yYCHHE HEWPOHHBIX CETEH, aHAIHM3 HCIIOJIb3yeMOM
0a3bl JAaHHBIX, OIICHKA 00y4YEHHUS MO/ICIICH.

B pesynbrare paGoThl OBUTH PacCMOTPEHBI U MPOAHAIU3UPOBAHBI COBPEMEHHBIE HEHPOHHBIC
CETH, KOTOpBhIC€ MPUMEHSIOTCA MJIS JACTEKTUPOBAHUS W WACHTU(UKAIMU JIMI, a TaKkxKe
paccMaTpuBaliach BO3MOXXHOCTh MPUMEHEHHUS CHUHTETUYECKUX JaHHBIX IS TaKuX 3ajad
KOMITBIOTEpHOTO 3peHusi. bbuin pa3pabortansl nBe HelipocereBblx mMonenun NNI u NN2 mis
pacnio3HaBaHusi JHll. MoJenu HMMEIT KakK CXOXKHME€ DJJIEMEHThl B CBOEH apXUTEKTYpHOM
CTPYKType, Tak W npuHuunuaibHble otauuuss. Ha ocHoBe npennpusitus ADVIN, kortopoe
MMEET MOIIHbIE BBIYUCIUTENbHBIC YCTPOWCTBA, pa3pabOTaHHBIE MOJENH ObUIM OOYYEHBI.
O6yuenne mpoxonuno Ha Habope maHHbIX CelebaTripletLoss. Onenka pe3ynbTaToB TakoBa,
YTO 3HAYEHUE TPEHUPOBOUYHOW (PYHKIIMHM MOTEPh MalaeT C yBEIUYEHUEM ODIOX, MPU ITOM
BaUAAMOHHAsT (QYHKITUS TIOTEPh YMEHBIIACTCS U CTAOUIU3UPYETCS C YBEIUYCHUEM BPEMEHU
JUIsT 000MX MOJieneil. DT0 TOBOPUT 00 yCHemHoM o0ydeHur pa3zpadboTtaHHbix mojaeneid NNI1 u
NN2. M3-3a 0COOEHHOCTH CBOEH apXUTEKTYphl, B YACTHOCTH MpUMEHEeHHs OJ0KoB Inception,
Mozaens NN2 nocTuria Jy4liMX pe3yibTaTOB B paclo3HAaBaHWU JIMI[ Mocjie oOydeHus, B
ornuune oT moaenu NNI1. [Tokazarenem 3TOro siBisieTcs 3HaY€HUE TPEHUPOBOYHOU (DyHKIIMU
notepb. s mogenn NN2 nokazatens nocturaet 3HaueHud 0.312, xornma ana mogenu NNI1
TaHHBIN ToKazaTenb paBeH (0.4355. Mogenun wmoryT OBITh TPUMEHEHBI B CHCTEMax
0€30MacHOCTH, M0 TUIy CHCTEMax BHJICOHAONIONCHUS, TPOMYCKHBIX CHUCTEMax. Takxke is
oOHapyKEHUS JIUII B COITUATBHBIX CETSIX.
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JpimiioMHast pa0oTa cKiIajnaenia 3 YBOJ3IHAY, TpPOX pas3asenay, 3aKiIioudHHS, CIICY
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AxTyanbHaclb: a0ymoyieHa pa3BillléM HEHPOHHBIX CETaK, CTBAPIHHEM HOBBIX HEWpOCETaK 1
NanibIpPHHEM abJjaciedl TpbIMAHEHHS IITy4YyHara 1HTAJeKTy. Pacnpamnoyki cydacHbIX Maadisy
BAIYyLIA MPBI JaraMo3e aOHOYJIEHBIX MeTaaay 1 CTPYKTYp, SKisl HeaOXoJHa pasrisianb IJis
JAJEUIIBIX JTacielaBaHHsAY 1 MPAKTBIYHBIX BBIKAPBICTAHHSAY HEWPOCETKABBIX TIXHAJIOTIH Yy
Takix cdepax, K CICTIMBI OsCIIEKI.

MbTa pabdoThl: pacmnpaioyka HEHpOCETKaBbIX Maadiay Ha acHoBe Mam sty NNI1 1 NN2 i1
napayHaHHE aTpPhIMAHBIX JaJ3€HBIX. Y sKacIll acHOYHail MOBBI TMparpaMaBaHHs BbIOpAHBI
Python, a acsaponnzem nparpamaBanns 3’ symseria PyCharm.

Mertoasl jaaciieaBaHHSI: pacmparoyka 1 HaBydyaHHE HEHWPOHHBIX CETaK, aHali3
BBIKapbICTOYBaeMail 0as3bl Ja3€HBIX, allPHKA HABYYaHHS MRSy .

VY BBIHIKY pa0oThl OBLII pa3riie/KaHbl 1 MpaaHali3aBaHbl CyYacHbIS HEHPOHHBIS CETKi, SKis
NPBIMSHAIONIA JUIsl J3TOKTaBaHHS 1 1APHTHIIKAIBII TBapoy, a Takcama pasrisjaaiacs
MarybIMacilb IPbIMSHEHHS CIHTATBIUHBIX JAA3€HBIX JUIS TaKiX 3aJad Kamm'roTapHara 3poOKy.
beumn pacnpanaBanbl a3Be HevipoceTkaBbis Mamdiai NN1 1 NN2 s pacnazHaBaHHS TBapoy.
Mampni Mamonps SK NafgoOHBISL AJIEMEHThI Y CBaéil apXiTAKTypHAll CTpyKTypase, Tak |1
MPBIHIBITOBBIA  anpo3HeHHl. Ha acHoBe mpaanpeiemctBa ADVIN, sikoe Mae MaryTHBIS
BBUTIYAJILHBIS TPBUIAJIBI, pacipalaBaHbis MaadJi ObUTi HaBy4daHbl. HaByuaHHe mpaxon3ina Ha
Habops! gaa3enbix CelebaTripletLoss. AmpHka BeIHIKAY Takasi, IITO 3HAYIHHE TPIHIPOBAUHAM
(GyHKIBI CcTpaTy 3HDKaella 3 TaBeliYdHHEM O3I0X, MPbl TITHIM BalliAaubliiHas (yHKIBISA
CTpaTy mamsHIIaenma i crabimizyenia 3 maBeJdiudHHEM yacy aisi abea3Brox mamsty. [ara
CBEIUbIp Ipa IMaclsxXxoBae HaBy4yaHHe pacrpanaBaHbix wMamasy NNI1 1 NN2. 3-3a
acaOmiBacisly cBa€ii apxXiTOKTYpbl, y MpbIBaTHACUl NpbIMsSIHEHHA Onokay Inception, mamanb
NN2 nacsrayfna JIeMIIbIX BbIHIKAY y pacliazHaBaHHI TBapoOy Macjs HaBy4YaHHS Y mapayHaHHI 3
Mampuiro NNI1. TTakazubikam raTara 3'synseniia 3HaudHHE TPIHIpOBauyHa (PYHKIIBII CTpaty.
Jns magpai NN2 makasubik gacsrae 3HaudHHS 0.312, xami mis maadm NN raTel Maka3dblK
cknamgae 0.4355. Manpai Moryis ObIIb IPBIMSHSIONIA ¥ CiCTAMaX OSCMEKl, TaKiX K CICTIMBI
BiJlDaHa3ipaHHs, TPOMYCKHBISI CicTOMBI. Takcama &Jsi BBISYJIEHHS TBapoy Yy CallbIsUIBHBIX
CEeTKax.
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SUMMARY

The thesis consists of an introduction, three chapters, a conclusion, a list of references, 9
tables, 14 figures, 69 pages, 20 sources, 3 applications.
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Relevance: the relevance of the topic is determined by the development of neural networks,
the creation of new neural networks, and the expansion of artificial intelligence applications.
Modern model developments are based on updated methods and structures that need to be
considered for further research and practical use of neural network technologies in areas such
as security systems.

Objective: the goal of this work is to develop neural network models based on NN1 and NN2
models and compare the results. Python was chosen as the main programming language, and
PyCharm was used as the programming environment.

Research methods: development and training of neural networks, analysis of the used dataset,
evaluation of model training.

As a result of the work, modern neural networks used for face detection and identification were
analyzed and considered, along with the possibility of using synthetic data for such computer
vision tasks. Two neural network models, NN1 and NN2, for face recognition were developed.
The models have both similar elements in their architectural structure and key differences.
Based on the ADVIN enterprise, which has powerful computing devices, the developed models
were trained. The training was conducted on the CelebaTripletLoss dataset. The evaluation of
the results shows that the training loss decreases as the epochs increase, while the validation
loss decreases and stabilizes over time for both models. This indicates successful training of
the developed NN1 and NN2 models. Due to the specific architecture of model NN2, in
particular the use of Inception blocks, it achieved better results in face recognition after
training, in contrast to model NN1. The training loss for model NN2 reached a value of 0.312,
whereas for model NN1, it was 0.4355. The models can be applied in security systems, such as
video surveillance systems and access control systems, as well as for face detection in social
networks.



