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PE®EPAT

Junmomuas padota: 60 crpanui, 25 pucyHkoB, 1 Tabiuia, 20 HCTOYHUKOB.

AJITOPUTMBI  OBHAPYXXEHUS  OBBEKTOB, CBEPTOYHBIE
HEWPOHHBIE CETU, OBYUYEHUE MOJIEJIU HEMPOHHOM CETU, METPUKU
OLIEHK1 KAUECTBA PACIIOSHABAHNS

Obvexm uccnredosanus — N300paKeHUs JOJIeH U CyMOK Ha (hOTO M BUEO.

Llenv pabomwt — paszpaboTaTh M TPUMEHUTH HEHUPOCETEBOH aJITOPHUTM,
CTIOCOOHBIN TOYHO OOHApYKMBATh M300PAKEHHUS YEIOBEKA M CYMKH B Pa3JIMYHBIX
YCIIOBHUSIX.

Memoowl uccredosanus — TeopeTUUECKUe (aHAJIU3 HAYYHOM JIUTEpATyphl MO
TEME€ HCCIIeJIOBaHUs), MpakTUYecKue (pa3paboTKa ajJropuTMa U €ro MmpuMEHEHHue),
OIICHKA U aHaJIN3 TIOJyYCHHBIX PE3yJIbTaTOB.

B nannoit paboTe n3y4aroTcsi OCHOBHBIE MPUHIIUIIBI PAOOTHI HEUPOHHBIX CETEH,
WX PA3HOBUIHOCTH U MPUHIUIIBI PYHKIIMOHUpOBaHUs. VccnenoBanbl CyIeCTBYIONINE
METOAbl M aJITOPUTMbI OOHAPYXKEHHUS, PACCMOTPEHBI NPUHIMIBI HX PAOOTHI,
NpPEeUMYIeCTBA W HEJOCTaTKU. Takke ObUIM MpOaHAIM3UPOBAHBI  METO/IBI
oOHapy>keHUsI OOBEKTOB, KOTOpPHIE HCIIONB3YIOT TIIyOOKOe OOydeHHe, U 3ajayd,
KOTOPbIE OHU peliaioT. 3aTeM, B pe3yJibTaTe aHaIn3a MOCTAaBICHHOM 3a/1a4u, 8 UMEHHO
KaueCTBEHHOTO OOHApy>XKeHHs Ha HM300paKEHWU 4YeJIOBeKa U €ro CyMKH, ObLI
pa3paboTaH HEHPOCETEBOM aNTOPUTM M PACCMOTPEHA €ro pean3alus ¢ MOMOIIBIO
CYIIECTBYIOIUX HHCTPYMEHTOB. B COOTBETCTBUM C TaHHBIM AITOPUTMOM OBLIT U3yUEH
BOMPOC (JOPMUPOBAHUS KAYECTBEHHOTO JaTaceTa Jyisl TPOBEPKH paboTOCTIOCOOHOCTH
JIrOpUTMA.

boimm  ommcaHbl AKCIIEPUMEHTHI, KOTOPHIE TMPOBOJUIIUCH JUISI TPOBEPKHU
b dexTuBHOCTH pabOThl MojeNu OOHapykeHus u kiaccuukanuu. OlEeHUBAINCH
paznuYHbIE METPUKH, TOJIYYCHHBbIE B pe3yibTare OOy4YeHHS HEUPOHHOW CETH.
[IpuBoASITCS KOMWYECTBEHHbIE W KAYECTBEHHBIE OICHKU, WLIIOCTPUPYIOIINE
pe3yapTaT paboThl MOJICTM B 3amaue oOHapyKeHHs 00beKTOB. Ha oCHOBE MaHHBIX
METPUK OBLIM PACCMOTPEHBI BOMPOCHI TMPOU3BOJUTEIHHOCTA HA  Pa3IMYHBIX
YCTPONCTBAX, yCTOWYMBOCTH K M3MEHEHUSIM JTAHHBIX U aJJaNTAI[iU BHIOPAHHON MOJIENN
K HOBBIM yCIIOBHUSIM.

Pa3paboTanHblii aaropuTM MOXHO HCIIONB30BaTh KaK IMPOTPAMMHBIN
WHCTPYMEHT JIJIsl COBEPIIIEHCTBOBAHHUS CYIIECTBYIOIIMX CUCTEM BHUICOHAOIIOICHMSI.



PODEPAT

Jpimuiomuas mpana: 60 craponak, 25 mantonkay, 1 Tadumina, 20 KpbIHiIIL.

AJITAPBITMBbI BbBISYJIEHHS AB'EKTAYV, CBEPTOUYHBIE
HEWUPOHABBISI CETKI, HABYYAHHE MAJIDJII HEWPOHABAW CETKI,
METPBIKI ALIPHKI SIKACII PACITABHAHHS

Ab'exm dacnedasanmus — BBISBBI J0J13¢H 1 cymak Ha ¢oTa 1 Bijda.

Mb>ma npaywl — pacripariaBallb i IPHIMSHIIb HEHPACETKaBbI aITrapbIT™, 310TbHBI
JaKJIa/IHa BBISYIISIL BRISIBBI YaJlaBeKa i CyMKi ¥ PO3HBIX YMOBaX.

Memaowt 0acnedasanms — TIAPITHIYHBIS (aHAII3 HABYKOBAM JITapaTyphl 11a TAIME
JacienaBaHHs ), MPAKTHIYHBIS (pacipalioyKka aarapeiTMy 1 Sro MPhIMSHEHHE), allPHKa 1
aHaJ13 aTPhIMAHbBIX BBIHIKAY.

VY nmanzenHail mpaiibl BbIBYYarolilla aCHOYHBISI TIPBIHIIBINBI TIpalbl HEHPOHABBIX
CeTaK, 1X pa3HaBIHACIII 1 MPBIHUBINGI (QYHKIbIIHaBaHHA. [lacnenaBanbl [CHYIOUBIS
METaJIbl 1 alrapbITMbl BBISYIICHHS, pa3rie/KaHbl MPBIHIIBIILI 1X Tpallbl, MepaBari i
Hejaxomnbl. Takcama ObUII MpaaHaii3aBaHbl METAJbl BBISYJICHHS ab'ekray, sKis
BBIKAPBICTOYBAIOIh TIILIOOKAaEe HaByYaHHE, 1 3a7a4bl, SIKisl STHbI BRIPAIIAIOLb. 3aThIM, Y
BBIHIKY aHaJIi3y MacTayJieHail 3aja4bl, a MEHABITA sSIKacHAara BBISYJICHHS Ha MaJIIOHKY
yaJiaBeKa 1 Aro CyMKi, ObIY pacmpaiiaBaHbl HEHpoceTeBast ajrapbiT™ 1 pas3riie/kaHa sro
plasmizanplisl 3 JanaMorail iCHyIOUYbIX 1HCTpYMEHTay. Y ajmaBeaHacIll 3 Ja/i3€HbIM
anrappiTMaM ObIy BBIByYaHbl MbITAaHHE (apMipaBaHHS sKacHara jaracera s
MpaBepKI Mpara30JibHACIIl AlIrapbITMY.

boLi amicanbl 3KCMIEPBIMEHTHI, SKis IPABOJBLIICS ISl TpaBepKi A(eKThIYHACIT
mparibl MaIdJ11 BBISYIICHHS 1 Ki1aciikaibli. AIPHBBAIICS PO3HBISI METPBIKI, ATPHIMAHBIS
¥ BBIHIKY HaBy4YaHHS HelipoHaBaii ceTki. [IpbIBoA3A1111a KOJIBKACHBIS 1 SIKACHBIS alldHKI,
AKisl UTFOCTPYIOLb BBIHIK TIpallbl MajdJil ¥ 3a1adbl BeIsSyieHHs ab'ekray. Ha acHoBe
JMAI3eHBIX METPBIK OBLIl pas3riiekaHbl IBITAHHI MPagyKUIBIMHACIII HAa PO3HBIX
MpbLIaJIax, YCTOMWIIIBACII Ja 3MEHAY Ja3eHbBIX 1 aganTalibli abpaHail MaadJIi 1a HOBBIX
YMOY.

PacnipariaBanpl anrapbITM MOXHa BBIKAPBICTOYBAIIb SIK MparpaMHbl IHCTPYMEHT
JUTSL YTaCKaHAJIGHHS 1CHYIOUBIX CICTOM BiJIdaHa31paHHs.



ABSTRACT

Diploma work: 60 pages, 25 drawings, 1 table, 20 sources.

OBJECT DETECTION ALGORITHMS, CONVOLUTIONAL NEURAL
NETWORKS, NEURAL NETWORK MODEL TRAINING, RECOGNITION
QUALITY ASSESSMENT METRICS

Obiject of research — images of people and bags in photos and videos.

Purpose of research — to develop and apply a neural network algorithm capable
of accurately detecting images of people and bags in different conditions.

Research methods — theoretical (analyzing scientific literature on the research
topic), practical (development of the algorithm and its application), evaluation and
analysis of the obtained results.

This paper studies the basic principles of neural networks, their varieties and
principles of functioning. Existing detection methods and algorithms have been
investigated, their working principles, advantages and disadvantages have been
considered. Object detection methods that use deep learning and the problems they
solve have also been analyzed. Then, as a result of analyzing the task at hand, namely
qualitative detection on the image of a person and his bag, a neural network algorithm
was developed and its implementation using existing tools was considered. According
to this algorithm, the formation of a qualitative dataset was studied to test the
performance of the algorithm.

The experiments that were conducted to verify the performance of the detection
and classification model were described. VVarious metrics obtained from the training of
the neural network were evaluated. Quantitative and qualitative evaluations are given
to illustrate the result of the model in the task of object detection. Based on these
metrics, performance on different devices, robustness to data changes and adaptation
of the selected model to new conditions were considered.

The developed algorithm can be used as a software tool to improve existing
video surveillance systems.



