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PE®EPAT

JAunuiomuas pa6ora — 54 c., 55 puc, 2 TaONUIIBI.

KiawueBble cJjoBa: PACITIOBHABAHHUE KOHTYPOB,
KOMITIBIOTEPHAS OBPABOTKA M30BPAYXEHHI, COMPUTER VISION,
OPENCV.

OO0beKT HCCJIeI0BAHMS — aJNTOPUTMBI  BBIJICICHHUST KOHTYpPOB Ha
N300PKCHHUSIX.
Lesn padoTsl — paccMOTPETh AJITOPUTMBI BBIJCICHHS KOHTYPOB Ha

U300paKeHUSIX, PACCMOTPETh OCOOEHHOCTH BbIICJICHUS] KOHTYPOB Ha 3alTyMJICHHbBIX
U300pAKEHUSX, YIYYIIUTh AJTOPUTM M HA €ro OCHOBE pean30BaTh BeO-
IIPUIIOKEHUE. Ilepen pa3BEPTHIBAHUEM MIPUIIOKECHUS paccMoTpeTh
pacIpoCTpaHEHHbIE YA3BUMOCTH, IPOTECTUPOBATH NPWIOKEHUE HA UX HAJIUYUE U
YCTPaHUTh HAWICHHBIEC YA3BUMOCTH.

MeTtoabl MccaeOBAaHUSI — TEOPETHUUYECKUE: M3YUYEHBl U MPOTECTHPOBAHBI
MaTEeMaTUYECKUEe  METOAbl  KOMIBIOTEPHOH  00pabOTKM  M300paXeHUd U
KOMIBIOTEPHOT'O 3pPEHMs], BBIACIEHUS KOHTYPOB Ha M300paKEHUSAX, METOJIbI
VIYYIICHHUs] aJrOPUTMOB BBIJIEJIEHUS KOHTYpPOB, OCOOEHHOCTH PAabOTBI C
3aIIyMJIEHHBIMA U300PaKEHUSAMHU, & TAKXKE M3y4YeHHE JOKYMEHTAIIMU BHIOPAaHHOTO
UHCTpyMeHTapus. lIpakTuyeckne: NPUMEHEHHE W3YYEHHBIX aIrOPUTMOB Ha
pa3iIMyYHBIX HM300paKEHUSAX, TMPOCKTUPOBAHUE MPOTrpaMMbl JJIsi  BbIIEICHUS
KOHTYPOB Ha U300paKEHHH.

Pesyabrar — ynyumeHn amroput™M KsHHu. Ha ero ocHoBe peann3zoBaHO
BeOnpmioxkenue. [lpunoxkeHne MpoTeCTUPOBAHO HA HAUMYUE BEKTOPOB aTak H
yS3BUMOCTEH, HallJICHHBIE YSI3BUMOCTH OBbLIA U YCTPAHEHHI.

OO0JsiacTh MPUMEHEHUS] — MOXKET HCIOJB30BaThCS [IJISI PACIO3HABAHMS
OOBEKTOB U CONOCTABJICHUS C oOpasioM. B 0Ooiee CHOXKHBIX anropuTMax
KOMITBIOTEPHOTO 3PEHMS JJIs MpeABapUTENIbHON 00paboTKu u300paxkeHui. s
pacro3HaBaHMs OTIEYATKOB TAaJbIICB, OOHAPYXEHUS TPAHCIIOPTHBIX CPEACTB. B
MEIUIIMHCKOM cepe I PEHTICHOBCKOM JUArHOCTUKH 1 BBISIBIICHHS 00pa30BaHUM.



PO®EPAT

JbinaoMHast mpana — 54 c., 55 man, 2 TaOmib.

KarouaBbis CJIOBBI: PACITASHABAHHE KOHTYPAY,
KAMIT'FOTAPHAST AIIPALIOYKA MAJIIOHKAY, COMPUTER VISION,
OPENCV.

AO'eKT 1acjielaBaHHA — aJIrapbITMbl BBUIYY3HHS KOHTYpay Ha MAJIFOHKaX.

Mb>Thl mpanbl — pasriief3elb ajirapbiTMbl BBUTYUYDHHS KOHTYypay Ha
MaJTFOHKaX, pasriie[3elb acadiiBacili BBUIYYIHHS KOHTYpay Ha 3allyMIICHBIX
MaJlIOHKaX, MaJICTIIbIb aJIrapbiTM 1 Ha Sr0 acHOBE piaii3aBallb BIO-TIparpamy.
[lepan pasropTBaHHEM Imparpambl pa3riien3ellb pachayClo/KaHbld Ypas3iiBacili
OsicrievHacIli, TpaBepbIlb MparpaMmy Ha 1X HasyHacIp 1 YXUTIb 3HOWUI3EHBISA
ypazmiBacii.

MeTtaabpl gaciefaBaHHS — TIAPITHIYHBIA: BBIBYYaHbI 1 MPATICLIPABaHBI
MaTAMAaThIUYHbI METaJbl KaMIT'IOTapHAll ampanoyki MalroHKay 1 KamI'roTapHara
IJICJUKAHHSA, BBIA3SJICHHA KOHTypay Ha MAaJOHKaX, METaabl HasIII3HHS
anrapeiTMay BBIJI3SUICHHS KOHTypay, acalmiBaciii padoOThl 3 3allyMJICHBIMI
MaJlOHKaMi, a Takcama BBIBYYPHHE JaKyMEHTallpll BblOpaHara 1HCTPYMEHTAaphbIsl.
[IpakThIYHBIA: Y>KBIBAHHE BBIBYYAaHBIX alrapbiTMay Ha pO3HBIX MAaJOHKAX,
IIPacKTaBAHHE MparpamMsl JAJIs1 BBUTYYSHHS KOHTYpay Ha MAJIIOHKY.

Boinik — nanenmans! anrapsiT™M. Ha siro acHOBe paatizaBaHa BIO-Tiparpama.
[Iparpama mnpatdciipaBaHa Ha HasyHacllb BEKTapay Hamajgay 1 ypasmiBacisy,
3HOWI3EHBIS Ypa3miBacili ObLIi JIIKBi1aBa.

BoOJsiacub y:XbIBaHHS — MOa BBIKApbICTOYBAallla ISl paclia3HaBaHHS
ab'exktay 1 cymacrayieHHs 3 Yy3opaM. Y OOJbII CKJIQJaHbIX ajrapbITMax
KaMmI'toTapHara 3poKy JJIsl ansipdIHsi anparoyki Mamtonkay. [[ins pacmaznaBanHs
an0iTKay manbliay, BBISYJICHHS TPAHCHAPTHBIX CpoJKay. Y MeAbILbIHCKAN chepbl
JUTSL pOHTIeHaYCKall ABIATHOCTBIKI 1 BBISYJICHHS YTBapIHHAY .



ABSTRACT

Graduate Work — 54 p., 55 illustrations, 2 tables.

Keywords: EDGE DETECTION, COMPUTER IMAGE PROCESSING,
COMPUTER VISION, OPENCV.

Object of research — the algorithms for edge detection in the images.

Purpose — to consider algorithms for edge detection in images, consider the
features of the selection of contours in noisy images, improve the algorithm and
implement a web application based on it. Before deploying an application, consider
common vulnerabilities, test the application for their presence, and fix the
vulnerabilities found.

Methods of research — theoretical: studied and tested mathematical methods
of computer image processing and computer vision, edge detection in images,
methods for improving edge detection algorithms, features of working with noisy
images, as well as studying the documentation of the selected tools. Practical:
application of the studied algorithms on various images, designing a program for
highlighting contours in an image.

Result — the Canny algorithm is improved. Based on it, a web application is
implemented. The application has been tested for attack vectors and vulnerabilities,
the vulnerabilities found have been fixed.

Application area — can be used for object recognition and pattern matching.
In more complex computer vision algorithms for image preprocessing. For
fingerprint recognition, vehicle detection. In the medical field for x-ray diagnostics
and detection of anomalies.



