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AHHOTALIMSA

Junnomuas paboma, 71 cmpanuya, 5 pucynxos, 2 mabauywl, 1 npunodsicerue,
20 ucmounukos

Knrouesvrie cnosa: KOMIIBIOTEPHOE 3PEHUE, PACIIOSHABAHHME
JiML, SMBEJIWHI'U, YOLOVS, MOBILENETV3, ARCFACE, AHAJII3
[TOCEIIAEMOCTU, FASTAPI.

Obvexm uccie0os8anuss — METO/bl U TEXHOJOTUHM KOMITBIOTEPHOTO 3pEHUS,
IpUMEHSIEMbIE [IJI1 aBTOMATUYECKOr0 pacho3HaBaHus JuI] Ha ¢oTorpadusix u
pEerucTpaluy MOCEUAeMOCTH, BKIIIOUAst apXUTEKTYPhl HEUPOHHBIX CETEW U MOIXOIbI
K MOCTPOCHUIO BEKTOPHBIX MPEICTABICHUH JIMII.

IIpeomem uccnedoosanusi — TEXHOJIOTMM U METOJbl ABTOMATU3UPOBAHHOTO
pacmo3HaBaHMsl JIMIl Ha M300paXEHUSAX [UJI aHald3a IOCEHaeMOCTH ¢
MPUMEHEHUEM aJITOPUTMOB KOMIIBIOTEPHOTO 3PEHUS M HEUPOCETEBBIX MOJICIICH.

Llenv  uccnedoséanus — pa3paboTKa MPOrPAaMMHOIO  PEIICHHS IS
aBTOMATU3UPOBAHHOTO YuéTa MOCEIIAaeMOCTH Ha OCHOBE aHain3a ()OTOCHUMKOB C
MPUMEHEHUEM COBPEMEHHBIX METOJIOB KOMIIBIOTEPHOTO 3PEHHS M HEUPOHHBIX
ceTeu.

Memoowl uccnedosanus — TEOPETUUECKUE: U3YyUCHUE JIUTEPATYphl MO TeMe
pacro3HaBaHUs JIMI[, HEMPOCETEBBIX APXUTEKTYp U TMOJAXOJOB K MOCTPOCHUIO
AMOEIMHIOB; aHaJIU3 COBPEMEHHBIX MHCTPYMEHTOB TJIyOOKOro OOydeHHsI U BeO-
pa3zpabotku. [Ipaktuyeckue: peanuzanus AeTeKIUU JUll ¢ noMonsio YOLOVS,
reHepaius 3MOeauHroB uepe3 MobileNetV3 ¢ dynknueit moreps ArcFace,
cpaBHeHUE AMOeauHroB, noctpoenne APl na FastAPI, tectupoBanue TouyHOCTH
pacno3HaBaHUs B PA3INYHBIX yCIOBUSIX.

Ilonyuenunsvie pezyrbmamsl u ux HOBU3HA' pa3paboTaHa U pealn30BaHa CUCTEMA
aHaiM3a TOCEIMAaeMOCTH Ha OCHOBE COOCTBEHHBIX HEHPOCETEBBIX MOJIEeH
nerekiun (YOLOVS) m pacrio3HaBanms jui. HoBu3Ha 3akirouaercss B TOJHOM
CaMOCTOATENLHON COOpKe U OOYYEHHH KOMIIOHEHTOB, UX HMHTETPAIMH B €IHHYIO
apXUTEKTYpY ¢ BeO-uHTEep(deiicoM u 06a30ii TaHHBIX, a TAKKE aAaNTaIMHN K peabHbIM
YCIIOBUSM CHEMKHU.

Jocmoseprnocme  mamepuanos u  pe3yibmamos OUNIOMHOU pAOOMbL:
pE3yIbTaThI MOATBEPKICHBI TECTUPOBAHMEM Ha OTKPBITHIX U COOCTBEHHBIX JTAHHBIX,
BaJTUAIMEl MOJIETT TI0 TOYHOCTH PACTIO3HABAHUS U YCTOWYUBOCTBHIO K BHEITHUM
ycinoBusiM.  Mcmonb30BaHBI  COBpEMEHHBIE METOABI W OMOIMOTEKH, HYTO
o0ecrieynBaeT BOCIPOU3BOJAUMOCTD U 0ObEKTUBHOCTD.

Obnacmov  803M0JCHO20 npakmuueckozo npumernenus — CHCTeMa MOXKET
WCIIOJIb30BAaThCA B BYy3axX, MIKONaX, oducax W JPYTruX OpraHU3amusIxX s



ABTOMATHU3HUPOBAHHOT'O yqéTa ocemia€MoOCT 110 I/I306pa)KCHI/ISIM, oOecneunBas
TOYHOCTD, H&I[é)KHOCTI) U CHKCHHUC 3aTpaT Ha pquOﬁ KOHTPOJIb.



AHATALBIS

Lvinnomuas npaya, 11 cmapounka, 5 manonkay, 2 mabaiyer, 1 oaoamax, 20
KpDbIHIY

Knrouaswisi cnosvi. KAMIT'IOTAPHBI 3POK, PASHASHABAHHE ACOBb,
OMBEJIBIHT'T, = YOLOVS, MOBILENETV3,  ARCFACE, AHAIJII3
HABEJIHACII, FASTAPI.

Ab’exm OacnedasanHsi — METaAbl 1 TAOXHAJIOTIl KaMIl IOTIpHAra 3poKy, sKis
NPBIMSHAIONIA JUI  ayTamaThluHAara pacrnasHaHHsg aco0 Ha dararpadisx 1
paricTpalibli HaBeABaJIbHACII, YKJIIOUAOYbl apXITIKTYypbl HEHMPOHABBIX CETakK 1
NaJbIXO/IbI 1a Ma0yA0Bbl BEKTAPHBIX YSAYICHHSY aco0.

Ilpaomem Oacnedasamnss — TOXHAIOr 1 MeTaabl ayTamaThi3aBaHara
pacna3HaHHs aco0 Ha MaIOHKax JJis aHallily HaBeIBaJbHACI 3 Y>KbIBAHHEM
aNrappITMay KamIryTapHara 3poKy 1 HeHpOCETEBBIX MY .

Mbsma Oacnedaséannsa — pacmlpalioyka IparpaMHara pammdHHA IS
ayTamaTbl3aBaHara YIiKy HaBeIBaJbHACIII Ha acHOBE aHami3dy (oraznbiMKay 3
MPBIMSIHEHHEM CYYaCHBIX MeTaJay KaMIl I0TIpHara 3poKy 1 HEHpOHaBbIX CETaK.

Memaowl Oacnedaganns — TIAPITHIYHBIS: BBIBYUSHHE JIITApaTyphl Ma THIME
pacnazHaHHs aco0, HEHWPOCETEeBBIX apXITIKTYp 1 Majbpixonay Ja mnadyToBbI
HAMOE/IbIHTAY; aHalli3 CY4YacHBIX IHCTpyMEHTAay TIibl0OKara HaBy4aHHS 1 BI0-
pacrpatioyki. [IpakTeIaHBIS: paami3anbls IITIKIBI acod 3 mamamoraii YOLOV5,
redepanpiss SMOensiHray mpa3 MobileNetV3 3 dyskisisiii ctpatr  ArcFace,
napayHanHe sMmoenpiaray, nadymnosa API na FastAPI, tacuipaBanHe makmiamgHacIi
pacnazHaHHs ¥ PO3HBIX YMOBaXx.

Ampuimansia eviHiKi [ ix Hasizna: PacripaniaBana 1 ppaiizaBaHa cicTaMa aHajizy
HaBeIBaJIbHACII HA aCHOBE YJIACHBIX HEMPOCETEBBIX MaRJIsy MITIKIEI (YOLOVS)
1 pacmazHanHa aco0. HapizHa 3akmrouaera ¥ moyHail camacToiiHail 300pIibl 1
HaBYYaHHI KaMIIaHEHTaY, 1X IHTArpallbli ¥ aa3iHyI0 apXiTIKTypy 3 BI0-1HTIpdeiicam
1 0a3ail maj3eHbIX, a TaKcaMa aJIaNTarlbli 1a pIajJbHbIX YMOY 3JIbIMKI.

Jlaxnaonacyvs  mamopuianay i @blHIKAY OvlnjomHal npaywl: BeIHIKI
narBep/pKaHbl TACIIPAaBaHHEM Ha aJKPBITHIX 1 YIACHBIX JAA3€HBIX, BaJiaIbIsn
MaJd Il A JaKJIagHACIll pacha3HaHHS 1 YCTOMMIBACIIO Jla 3HEMIHIX YyMOY.
BrikapbicTaHbl CyyacHbIsS METa/Ibl 1 0101 TAKI, IITO 3a0scrieuBae y3HayIsIbHACD 1
a0'eKThIYHACIIb

Bobnacyv  macuvimaca npaxmeiunaca npvimsaHenHs — CicTomMa MoOXa
BbIKapeicTOYBana ¥ BHY, mkonmax, odicax 1 IHmIBIX apraHi3aibissx s
ayTaMmaThl3aBaHara YIiiKy HaBe[BaJbHACLl Ma BbIsIBAX, 3a0sCHEYBarOYbI
JaKJIaHACIh, HAI3EHHACITH 1 3HIKIHHE 3aTpaT HA PYyYHBI KAHTPOIIb.



ANNOTATION

Diploma work, 71 pages, 5 figures, 2 tables, 1 appendix, 20 references

Keywords: COMPUTER VISION, FACE RECOGNITION, EMBEDDINGS,
YOLOV5, MOBILENETV3, ARCFACE, VISITATION ANALYSIS, FASTAPI.

The object of the research — Computer vision methods and technologies used
for automatic face recognition in photographs and attendance registration, including
neural network architectures and approaches to constructing vector representations
of faces.

The subject of the research — technologies and methods of automated face
recognition in images for attendance analysis using computer vision algorithms and
neural network models.

The aim of the research — to develop a software solution for automated
attendance registration based on photo analysis using modern computer vision and
neural network techniques.

Research methods — theoretical: study of literature on the topic of face
recognition, neural network architectures and embedding approaches; analysis of
modern deep learning and web development tools. Practical: implementation of face
detection using YOLOV5, generation of embeddings via MobileNetV3 with ArcFace
loss function, comparison of embeddings, construction of API on FastAPI, testing
of recognition accuracy in different conditions.

The results of the work and their novelty: an attendance analysis system based
on proprietary neural network models of detection (YOLOV5) and face recognition
was developed and implemented. The novelty lies in the complete self-assembly and
training of components, their integration into a unified architecture with web-
interface and database, as well as adaptation to real shooting conditions.

Authenticity of the materials and results of the diploma work: the results are
confirmed by testing on open and own data, validation of the model in terms of
recognition accuracy and stability to external conditions. Modern methods and
libraries were used, which ensures reproducibility and objectivity.

Recommendations on the usage — the system can be used in universities,
schools, offices and other organizations for automated accounting of attendance by
images, providing accuracy, reliability and reducing the cost of manual control.



