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PE®EPAT

BusiBnenHs BuOOIH Ha Joporax 3 BHKOPHUCTAHHSM METOAIB MAIIMHHOTO
HapyaHHa — Yepkammu Biramii, ksamipikauiina pobOota wmaricTpa, Xapkis,
Hamionanpuuii  acpokocMiaHuil  yHiBepcuteT M. M. €. JKykoBchkoro  «XAly,
KUIbKICTh CTOPIHOK, BPaxOBYIOUM JOJATKU (4, KUIBKICTh TaOiuib 16, KUIbKICTh
PUCYHKIB 28, KUIbKICTb JIXKepen Jitepatypu 15.

KIJIFOYOBI CJIOBA: nedexktn 1OpOXKHBOTO MOKPUTTS, BUOOTHHM, MAIIMHHE
HaBYaHHS, J€TEKTOP, BUSBJICHHS 00’ €KTIB.

HIJIb: aBroMaru3aiisi BUSBJICHHS BHOOIH Ha JOpOrax 3 BUKOPUCTaHHIM
METOZIB MAIlIMHHOTO HaBYaHHS B PEXHUMI PEAILHOTO 4acy.

OB’EKT JOCJIIIJDKEHHSA: mnpouecu BusIBIEHHA OO’€KTIB B PEXKUMI
pealbHOT O Yacy.

IMPEAMET JOCJIJIX)KEHHS: meronu, momerni Ta 3aco00M KOMIT FOTEPHOTO
30pYy JUIS BUSBIICHHS BUOOTH Ha TOPOTax y PEeXKUMi pealbHOTO Jacy.

3AJJAYL: ananiz npoOireM Ta o0coOIMBOCTEH BHSIBICHHA OO €KTIB 3a
JIOTIOMOTOI0 METO/IB KOMIT FOTEPHOTO 30py; aHaIi3 mnpobsieM Ta MIIXOAIB 10
BUSIBJICHHA J€(EKTIB JOPOKHBOTO TMOKPUTTSA; MPOEKTYBAaHHS IHTEIEKTyalbHO1
CUCTEMH BHUSBIICHHS BHOOTH Ha JOpoOrax; mooyqoBa Ta HaBYaHHS MOJIEITi BUSBIICHHSI
BUOOTH Ha Joporax Ha ocHOBi nerekropa YOLO; mpoBeneHHS €KCIIEPUMEHTIB 3
BUSIBJICHHS BUOOTH Ha JOoporax.

METOAN AOCJI’)KEHHS: wmeronqu MammMHHOTO HABYaHHSA; METOAU
KOMIT FOTEPHOTO 30pY.

OTPUMAHI PE3VJIBTATU: po3pobieHo mnporpamHe 3a0e3reyeHHs IS
BUSIBJICHHSI BUOOTH Ha IOPOTax 3 BUKOPUCTAHHSIM METOJIIB MATMHHOTO HABYAHHS .
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ABSTRACT

Detection of potholes on roads using machine learning methods — Vitalii
Cherkashyn, Master Thesis, Kharkiv, National Aerospace University “KhAI”, amount
of pages 74, amount of tables 16, amount of figures 28, amount of literature’s
sources 15.

KEYWORDS: road surface defects, potholes, machine learning, detector,
object detection.

PURPOSE OF RESEARCH: automating the detection of potholes on roads
using machine learning methods in real time.

OBJECT OF RESEARCH: object detection processes in real time.

SUBJECT OF RESEARCH: methods, models and means of computer vision
for detecting potholes on roads in real time.

TASKS: analysis of problems and features of object detection using computer
vision methods; analysis of problems and approaches to identifying road surface
defects; designing an intelligent system for detecting potholes on roads; construction
and training of a road pothole detection model based on the YOLO detector;

conducting experiments to detect potholes on roads.

METHODS OF RESEARCH: machine learning methods; methods of computer
vision.

RESULTS: developed software for detecting potholes on roads using machine
learning methods.
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BCTVYII

AKTYyaJIbHICTh TEMH A0CJiIKeHHSI.

Y  KOHTEKCTI aBTOMOOUILHOTO TPAHCTHOPTY BHSBICHHS HEPIBHOCTEH
JOPOKHHOTO TMOKPUTTS, 30KpeMa BHOOTH, Ma€ MEepIIoYeproBe 3HAYEHHS 4depe3 iX
BIUIUB Ha KOM(OPT BOAIHHS, BUTPATH HA TPAHCIOPTYBAHHS Ta MOXIIMBI aBapii.
BupoOHUKM aBTOTpAaHCMIOPTHUX 3acO0IB BKE JEKUIbKAa POKIB TMPAIOIOTh HAaJ
CTBOPEHHSIM Ta YIOCKOHAJICHHAM CHCTEM, IO BKIIOYAIOTh HU3KY CEHCOPIB, SIKi
BUSBJIAIOTH BUOOTHM Ha JOPO31, KOJU aBTOMOOUIb MpOiXKKae ix. OTpumani AaHi
MOXYTh TPAHCITIOBATUCS SK KOMYHAJIBHUM CIY»0aM (IJIs1 YCYHCHHSI BHUSBIICHUX
po0JieM TOPOKHBOTO TTOKPHUTTSI), TaK 1 IHIIIUM y4aCHUKAM JOPOKHBOTO pyxy. [eski
BUPOOHUKU 3a3HA4YarOTh, IO PO3POOJICHI TEXHOJIOTIi TaKOX JO03BOJISITh BHUSBISTH
MOIIKO/KCHI KPUIIKK 3JMBHUX CTOKIB Ta KPHWIIKK KaHATBaIIMHUX JIOKIB. B
pe3ynbTaTl 3aCTOCYBAHHS III€] TEXHOJIOTIi € MOMJIMBICTh 3HU3UTH 30UTKH, 3aBAaH1
TPaHCTIOPTHUM 3aco0am.

3 PO3BHUTKOM METOJIIB KOMIT IOTEPHOTO 30py Ha 0a3i MallMHHOTO HaBYAHHS Ta
JTOCSTHEHHSIMH OCTAHHIX POKIB 3’ SBJISIETHCS MOJKIIMBICTD JIJIs1 BUSIBJICHHSI BUOOTH Ha
J0P031 BUKOPHUCTOBYBATH CaMe Il METOAM PESKHMI peaTbHOro 4dacy. Tomy Tema
po0OTH, MO TMPHUCBAYCHO PO3pOOI CHCTEMH BHUSABJICHHS BHOOIH Ha JIOporax 3
BUKOPHUCTAaHHIM METOJIB MAIIMHHOTO HABYAHHSA € aKTyaIbHOIO. BaXImBICTH ITi€i
3a/1a4l MIIKPECIIOETHCSl CTAHOM JOPIN, 10 MOIIKOIXKEHI B Pe3yabTaTi BIACHKOBOT
arpecii.

MeTta aocaigskeHHsl — aBTOMaTH3allil BUSIBICHHS BHUOOIH Ha Joporax 3
BUKOPHUCTAHHIM METOIB MAIIMHHOTO HABYAHHS B PEXKUMI PEAUTLHOTO Yacy.

JI1st OCATHEHHS METH HEOOXITHO BUKOHATH HACTYITHI 3aBJaAHHSI:

- aHanmi3 mpobiieM Ta O0COOJMBOCTEH BUABJICHHS OO’ €KTIB 3a JOMOMOTOIO

METOIB KOMII’ FOTEPHOTO 30PY;
- aHaim3 mpoOsieM Ta MAXOMIB 10 BHUABJICHHS JE€(PEKTIB JOPOKHBOTO
TIOKPHUTTS;

- TIPOCKTYBAHHS IHTEJICKTYaIbHOI CHCTEMHU BHUSBJICHHS BUOOTH Ha JIOpOrax;

- moOyaoBa Ta HaBYAHHS MOJIEJ BUSBIICHHS BUOOTH Ha JOpOTrax Ha OCHOBI

nerekropa YOLO;

- TIPOBEACHHS EKCIIEPUMEHTIB 3 BUABJICHHS BUOOTH Ha JOPOTaX.

OO6’€eKT mMOCJIiIKEeHHSI — MPOLECH BUSBJICHHA 00’ €KTIB B PEXHUMI peaTbHOTO
qacy.

IlpeameT mocJriTKeHHST — METOIM, MOJEII Ta 3aCO0M KOMIT FOTEPHOTO 30pYy
TSl BUSIBJIEHHSI BUOOTH Ha IOPOTax y pPeXUMi pealbHOTO Jacy.
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IlpakTH4He 3HAYEHHS OTPUMAHMX pe3yJbTaTiB. Po3polbieHo mporpamue
3a0e3MeUYeHHs BUSBJICHHS Ta BIICTEXKEHHS BUOOTH Ha JOpOTrax 3 BHKOPHUCTAHHSIM
METO/1IB MaIlIMHHOT'O HaBYaHHS .

CtpykTypa Ta 00cHAr kBaJgidikaniiHoi podoru maricTpa. Kamdikariina
poOoTa MaricTpa CKJIaIaeTbCsl 31 BCTYIy, 5 pO3JIUIB, BUCHOBKIB, JOJATKIB Ta
nepenniky nocwianb. [loBHUI 00caT KBamdikamiiHoi poOOTH MaricTpa CTaHOBUTH (4
CTOPIHKHA, B TOMYy 4uCHi: 28 pucyHkiB; 16 Tabmuie; 1 momgaTok Ha 8 CTOpIHKax;
nepemik oCHiIaHb 3 15 HaiiMeHyBaHb Ha 2 CTOpIHKAX.



