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AHHOTALIUA

CTpykTypa u 00bEM JUIJIOMHOI PadoThI

55 crpanuiipl, 8 pucyHnkos, 0 Tabnui, 1 npuioxkenue, 19 UCTOYHUKOB

Karouesbie ciaoBa: YOLOVS, OPENCV, BUJEOAHAJIUTUKA, JETEKIMA
OBBEKTOB, TPAHCIIOPTHBIE CPEIACTBA, TJIVBOKOE OBYYEHUE,
KOMIIBIOTEPHOE 3PEHUE, RESNET-18, MVC

Obvekm ucciedosarusi — BUACOTOTOK, COACPKAMUN OOBEKTHI TPAHCIIOPTHOM
HHPpacTpyKTyphl (aBTOMOOWIM, aBTOOYChI, TPY30BHUKH M Jp.), IOJICKAIIHE
aBTOMATHYECKOM JCTEKIIMU U aHAJIU3Y B pealbHOM BPEMEHHU.

Ilpeomem uccnedosanusi — METOABI W AITOPUTMBI JIETEKIIMU OOBEKTOB Ha
BUJICOTIOTOKE C HCIOJIb30BAaHUEM HEHPOCETEBBIX MOJEIeM U  TEXHOJOTUHU
KOMITBIOTEPHOTO 3PEHHS, a TaKXKe MPOrpaMMHBIE CpEJCTBAa pealu3allid CHUCTEM
WHTEJUICKTYaJIbHOTO aHaIN3a BUJIEO.

Lenv uccneoosanus — pa3paboTKa U pearu3alys MPOrpaMMHOTO PEIICHUS IS
aHanu3a Bujeonoroka ¢ npuMmeHeHrem mojenu YOLOvE u 6ubmmorekun OpenCV,
00€eCIeYnBaIOIIETO BHICOKOTOUHYIO M CTA0OUIIbHYIO JIETEKITUIO TPAHCTIOPTHBIX CPEICTB
B pEaJIbHOM BPEMEHH.

Memoowl uccnedosarus.

a) TEOpeTUYECKHe: TIyOOKUU aHaIM3 apXUTEKTYp CBEPTOUHBIX HEHUPOCETEH,
W3y4eHHE TPHHIUIIOB object detection, 0030p NOAXOAOB K BHICOAHATUTHKE,
corocrasiienue mojenei Ha 6aze YOLO;

0) mpakThueckue: pa3zpaboTka NpoTOoTHNAa cucTeMbl Ha Python, co3manue
unTepdeiica ¢ wucnoiap3oBanuem Tkinter, wunTerpamus YOLOvVS, wu3BiedeHue
amOeniuHroB uepe3 ResNet-18, 3amyck cucteMbl Ha BUIE03aIMUCSX, OLIEHKA TOYHOCTH
U YCTOMYMBOCTH PaCIIO3HABAHUSI.

Ilonyuenuvie pesyrbmamsi — peaqn3oBaHa CHCTEMa, CIIOCOOHAas B peajbHOM
BPEMEHHU Paclo3HaBaTh TPAHCIOPTHBIE OOBEKTHI HA BHUJIEO C BHICOKOM TOYHOCTHIO.
YOLOvV8 otBeuaer 3a gerekumio, a ResNet-18 — 3a co3ganume >MOeqaMHIOB
OOBEKTOB, YTO TIO3BOJWJIO pEaM30BaTh TIOWUCK 10 COBHAJACHUIO BEKTOPHBIX
npencrabieHnii. Ocoboe BHUMAaHHE VYACICHO HE TOJNBKO TOYHOCTH, HO U
OT3BIBUYMBOCTH WHTEpQeEiica, 4TO AOCTUTHYTO OJarojapsi aCHHXpPOHHON 00paboTKe
BHujico. Bce nmaHHBIe XpaHATCA B JIETKOM M HaméxHoM Oaze SQLite, obecneunBas
CTabMIIbHYIO pa0bO0Ty M OBICTPBIN JOCTYI K PE3yJIbTaTaM.

Obnacmv ~ 803MOJCHO20 —~ NPAKMUYECKO20  NPUMEHeHUsi —  CHCTEMBbI
BUJICOHAONIONCHUST W KOHTPOJS JOPOKHOTO  JIBIDKCHHS, HHTEIJICKTyaIbHbBIC
TpaHcnopTHele cucteMbl (ITS), OGe3omacHOCT, Ha TpaHCIOPTE, ABTOMATHU3AIIMS
MPOIIECCOB HAOJIOMICHHSI B TOPOJCKOM W TPOMBINIJICHHOW Cpele, HaydHbIE U
MPUKJIATHBIC UCCIIEIOBAHMS B 00JaCTH BUACOAHATTUTUKH.
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AHATAIDBIA

Crpykrypa i a0’éM AbIIVIOMHAN NPanbl

55 craponki, 8 mamonkay, 0 Tabmin, 1 qagarak, 19 kpeiHi

Kmrwuasbisg ciaoBbl: YOLOVE, OPENCV, BIJIIDAAHAJITBIKA, J2TOKIbBLIA
AB’EKTAY, TPAHCIHAPTHBISA CPOJIKI, TJIBIFOKAE HABYYAHHE,
KAMIT'FOTAPHAE 3POK, RESNET-18, MVVC

Ab’exm Oacnedasannss — BIIPANATOK, SIKI 3MsImyae ab’eKThl TpaHCHapTHAN
iHGpacTpyKTypsl (ayTamadimi, ayToOychl, Tpy3aBiki 1 IHIL), MITO MAIJIATAIONb
ayTaMaThIYHAH I3TIKIBI 1 aHAMI3Y ¥ paKbIME prajbHara Jacy.

IIpaomem Oacnedasannsi — MeTajpl 1 aarapbITMbl J3TIKIBIL a0’ekTay Ha
BIJIPAllaTOKy 3  BBIKAPBICTAHHEM  HEHWpaceTKaBbIX MaJdIIALy 1  THXHAJIOTIH
KaMIl'IoTapHara 3poKy, a TakcaMa MparpaMHbid CPOAKI Jis plaii3albli CICTAM
IHTAJIEKTyaJbHAM anparoyki Bijda.

Mbma oacnedasanns — pacnparoyka 1 paaiizalbls mparpaMHara pammnHHs 115
aHaJi3y BijpamaToka 3 BeikapeicTanHeM Mamdii YOLOVS i 6i6mistaki OpenCV, sxoe
3a0dcreyBae JakJagHYH0 1 CTaOUIbHYIO JAJTIKIBIIO TPAHCHAPTHBIX CpPOAKAY Y
pRaJIbHBIM Yace.

Memaowl 0acnedasanmsi:

a) TPAPATHIYHBIA: IJIBIOOKI aHall3 apxXITAKTYyp 3TOPTKaBbIX HeHpaceTak,
BBIBYYDHHE NpBIHIIBIIAY Object detection, armsj cydacHBIX THaibpIXoJay y TalliHe
BiJ[DaaHAIITHIKI, MapayHanHe Maadisty Ha 6aze YOLO;

0) MpaKTBIYHBIA: pacHpalioyKa 1 plaiizaubls MpaTaThilla CiICTAMBI ¥ acapoa3i
Python, ctBapanne rpadivnara inTapdeiicy Ha acHoBe TKinter, inTarpamsis YOLOVS,
aTpbIMaHHA dMOeibIHTay 3 nanmamorail ResNet-18, TactaBanHe Ha BilpaMaTIpbisiiax,
alPHKa JakjaaJgHacIll 1 ycToiniBacil pacna3HaBaHHS.

Ampuimanvia 6bIHIKI — plalli3aBaHa CICTAMA, 370JIbHAsI ¥ pIKbIME plajbHara
yacy pacna3HaBallb TPaHCIAPTHBISI a0’€KThl HAa BiJda 3 BBICOKAW JaKJIaJHACLIO.
YOLOVS aaka3Bae 3a 13TakI11b110, 2 ReSNet-18 BeikapsicToyBaena 11st apMipaBaHHs
BEKTapHbIX MpajAcTayieHHsy ab’eKkTay, IITO Ja3Balide IIyKallb CYMNaa3€HHl Ma
aMOeapiHrax. AcoOHas yBara HajaJg3eHa HE TOJbKI JakjajgHacii, ajie 1
XyTKaJ3eiHacii iHTIpdeicy, skas 3adscnedBaeliia 3a KOIT aCiHXpOHHAN arparioyki
Bifda. Ycs iHdapmariblsa 3axoyBaeriia y n€rkaii 1 Haa3eitnan 0asze naasensix SQLite,
HITO FapaHTye CTAOUIbHYIO Mpally 1 XyTKI JOCTYII Ja BhIHIKaY.

Bobnacyb macuvimaza npakmviunaza npviManeHHs — CICTAIMBI BlJIPaHa31paHHS 1
KaHTPOJIIO JapoXKHara pyxy, IHTAJICKTyaJlbHbIs TpaHcnapTHeis cictaMbel (ITS),
TpaHcnapTHasi Oscrieka, ayTaMatbl3allblsl Ha3ipaHHsA Y rapajckiM 1 IpambICIOBBIM
acsipo/1/131, HABYKOBBIS 1 IPBIKJIAIHBISA JaciielaBaHHI ¥ BOOIACIIl BiI2aaHaTITHIKI.



ANNOTATION

Structure and scope of the diploma work

55 pages, 8 figures, 0 tables, 1 appendix, 19 references

Keywords: YOLOVS, OPENCV, VIDEO ANALYTICS, OBJECT DETECTION,
VEHICLES, DEEP LEARNING, COMPUTER VISION, RESNET-18, MVVC

The object of the research — the video stream containing objects of transport
infrastructure (cars, buses, trucks, etc.) subject to automatic detection and analysis in
real time.

The subject of the research — methods and algorithms for object detection in
video streams using neural network models and computer vision technologies, along
with software tools for implementing intelligent video analysis systems.

The aim of the research — to develop and implement a software solution for real-
time video stream analysis using the YOLOv8 model and OpenCV library, ensuring
high-precision and stable vehicle detection.

Research methods:

a) theoretical: in-depth analysis of convolutional neural network architectures,
exploration of object detection principles, review of video analytics approaches,
comparison of YOLO-based models;

b) practical: development of a system prototype in Python, design of a graphical
interface using TKkinter, integration of the YOLOv8 model, feature embedding
extraction via ResNet-18, system testing on real video recordings, and evaluation of
recognition accuracy and stability.

The results of the work — an intelligent system was developed that accurately
detects transport objects in video streams in real time. YOLOvV8 handles detection,
while ResNet-18 generates embeddings, enabling vector-based object matching.
Particular attention was paid not only to detection accuracy but also to interface
responsiveness, achieved through asynchronous video processing. All data is stored in
a lightweight and reliable SQL.ite database, ensuring consistent performance and fast
access to results.

Recommendations on the usage — video surveillance and traffic control systems,
intelligent transportation systems (ITS), transport safety, urban and industrial
monitoring automation, and research in the field of video analytics.



