O6J1ikoBa KapTKa [IiP

Image not found or type unknow
I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0225U002621
Jep>kaBHUH peecTpaniliHUI HOMeP: 0122U200629
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 23-03-2025

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3Ba eramny: MamunHe HaBYaHHs Ta CTAaHAPTHI JECKPUITOPU O3HAK Y PO3Ii3HaBaHHI 06pa3iB
IToyaToK eramy: 01.2022

3akiHYyeHHs eTamy: 12.2024

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB ¢izumuyHO0i 0CO0H): JIbBiBCHKNMIT HALIOHANBHMIH

yHiBepcuTeT iMeHi IBana OpaHka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHIBEpCUTETCHKA, Oy1. 1, M. JIbBiB, JIbBiBCbKa 0651., 79000, YKpaina
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380322616048

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB ¢iznuyHO0i 0cO0H): JIbBiBCHKNMIT HALIOHANBHMI

yHiBepcuTeT iMeHi IBana OpaHka

Kop, 3a €IIPIIOY: 02070987

Micue3HaxoaKeHHS: BYyJI. YHiBEpCUTETCHKA, Oy, 1, M. JIbBiB, JIbBiBCbKa 0061., 79000, YxpaiHna
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedomn: 380322616048

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32

KOLITU BUKOHaBIA HJIP a60 6€3K0ITOBHO)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7706 - 6e3nyaTHO (AOroBip MPO HAYKOBO-TEXHiYHE CIiBPOOITHHIITBO, TOIL0)



VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MarHHe HaBYaHHS Ta CTAaHJAPTHI JeCKPUITOPY O3HAK y PO3Ii3HaBaHHI 06pasiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Machine learning and standard feature descriptors in pattern recognition

PedepaT ykpaiHCbKOIO:

O6’exT mocnimKkeHHs: MeTtonu neTeKuii, onucy ta ¢pinbrpanii BignoBigHOCTe! KII0YOBUX TOYOK HA 300paskeHHSIX,
3okpema anroputmu SIFT, SURF, ORB, BRISK, y noegHanHi 3 knacndaumM metonom RANSAC ta amantuBHUMU
BapianTamu USAC. [1opiBHSIHHS aJirOPUTMIB BUSIBJIEHHS KJIIOUOBUX TOYOK 3 METOJIOM OIIOPHUX BEKTOPIB Ta
HEVPOHHUMU MepexXaMu. JJOCiIKeHHS BIJIMBY HA KOJIPHI XapaKTePUCTUKU 300paXXEHb Pi3HUX CIIOTBOPEHb
(moBOpOT, JUCTOpCIsl, pPO3MUTTS i HAKJIAAHHS IyMiB). MeTa po60oTH: aHali3 e(PeKTUBHOCTI METOLIB AeTeKIii, onucy
KJIIOYOBUX TOYOK Ta QinbTpauii BinnosigHocTe. JoCIiIKeHHS MOXIMBOCTI BUKOPHCTaHHS riCTOrpam KOJIbOpY,
copMOBaHUX y KOJIipHUX TpocTopax HS* njis ineHTudikanii (mopiBHsAHHS) 300pa’keHb 3 HAKJIAIeHUMHU Ha HUX
CIIOTBOPEHHSIMU. METOAU NOCiIKEeHb: TEOPETUYHUN aHaJIi3 CyyaCHUX aJlfOPUTMIB, MOZIETIOBAHHS iXHBOI pOO0OTH 32
morniomoroio 6i6sioTekn OpenCV Ta ekcrieprMeHTaIbHa OLliHKa e(peKTUBHOCTI Ha TECTOBUX HAbOpax 300paskeHb.
Kopesnsuiiinuil aHanis ricTorpam KoJjibOpy OpUTiHaJbHUX Ta CIIOTBOPEHUX 300pakeHb. OTpUMaHi pe3ysbTaTHu.
INokaszaHo, mwo metop SIFT 3a6e3nedye HalBuUILy TOUHICTS i cTabinpHicTb, MeToau SURF i BRISK nocsiraiors 6anaHcy
MiX TOYHICTIO Ta MIBUAKICTIO, a MeToH, ORB neMoHCTpye HalBUILY MBUAKICTD, 1O € IIEPEBATOI0 1JIS1 OOMEXKEHUX
pecypciB. Metonu USAC_PROSAC i USAC_FAST maroTb HaimBuALLy o6po6ky, Toni sik meton, USAC_MAGSAC
3abe3nevye cTabiIbHICTb [J1s1 cKiagHux 3anad. Meron RANSAC BigzHauMBCs HalBUIIOIO CTAOI/BHICTIO, a
ONITHMi3allisg Moro napameTpiB MOKpalLuia TOUYHICTh 6€3 BTPaT MPOAYKTUBHOCTI. METOAM Ha OCHOBI KIIIOUOBUX
TOYOK Yy noenHaHHi 3 SVC 3a6e311e4yIoTh BUCOKY IIBUIKICTB i € AOLITBHUMU 7151 3ACTOCYBaHHS B yMOBax
00MEXeHUX 00uYKMCIIIoBaNbHUX pecypciB. HeliponHa mepeska YOLOVS NpornoHye BUIly TOYHICTb Y CKIaAHUX
Bi3yaJIbHUX ClLieHapisix. Pe3ysibTaTu NpoBeleHUX NOCiIPKEeHb JO3BOJISIIOTh [IPUILYCTUTH AOIYCTUMICTD
BUKOPUCTAHHS FiCTOrpam KOJIbOPY 1718 ineHTudikalii 306pakeHb 4 ix (pparMeHTiB HaBiTh IPU JOCUTb BUCOKUX

CTYIEHSX IX CIOTBOPEHHS 3aBalaMU Pi3HOI MPUPOIH.

Pedepar aHr1ilicbKOIO:

Object of research: Methods of detection, description and filtering of keypoint correspondences in images, in
particular the SIFT, SURF, ORB, BRISK algorithms, in combination with the classical RANSAC method and adaptive
USAC variants. Comparison of keypoint detection algorithms with the support vector method and neural networks.
Study of the impact of various distortions on the color characteristics of images (rotation, distortion, blurring and
noise superimposition). Purpose of the work: analysis of the effectiveness of methods of detection, description of
keypoints and correspondence filtering. Study of the possibility of using color histograms formed in HS* color
spaces for identification (comparison) of images with superimposed distortions. Research methods: theoretical
analysis of modern algorithms, modeling of their operation using the OpenCV library and experimental evaluation
of efficiency on test image sets. Correlation analysis of color histograms of original and distorted images. Results
obtained. It is shown that the SIFT method provides the highest accuracy and stability, the SURF and BRISK
methods achieve a balance between accuracy and speed, and the ORB method demonstrates the highest speed,
which is an advantage for limited resources. The USAC_PROSAC and USAC_FAST methods have the fastest
processing, while the USAC_MAGSAC method provides stability for complex tasks. The RANSAC method was
distinguished by the highest stability, and optimization of its parameters improved accuracy without loss of
performance. Keypoint-based methods in combination with SVC provide high speed and are appropriate for use in
conditions of limited computing resources. The YOLOvS5 neural network offers higher accuracy in complex visual
scenarios. The results of the conducted studies suggest the admissibility of using color histograms to identify



images or their fragments even with fairly high degrees of their distortion by interference of various nature.
Inpexc YIK: 004.93'1;004.932, 004.9

Koau TemaTuyHHUX PYOpPHK: 28.23.15

KepiBHUKH po6OTH

BiacHe IlIpizBume Im's I1o-6aTbKOBI: Gyprana IOpiit Muxaiinosuy

HaykoBH#H CTYHiHB: K. $.-M. H.

BueHe 3BaHHS: 1011,

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: [10piBHSHHS Ta BAOCKOHAJIEHHS ECKPUIITOPIB 306pasKEHb
Hazpa HTII aurJiiicbKor0: Comparison and improvement of image descriptors
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi Pe3yJbTaTH: Meroau, Teopii, [[porpamui mpoayktu

l'any3s 3acTocyBaHHS: [HdopMalLiitHi TEXHOJIOTI

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Ananis epexrusHoceit Mmetozis ¢inbrpallii BifmnosigHocTein ocobmmsux To4ok RANSAC Ta Bapiariit
USAC 1711 BUSIBJIEHHS Ta ONMCY KJIIOYOBUX TOYOK ITpU 3acTocyBaHHi MeTofiB SIFT, SURF, ORB Ta BRISK.
[TopiBHSIBHUI aHAJI3 aJITOPUTMIB BUSIBJIEHHS KJIIOUOBUX TOYOK i HEMPOHHUX MepeX. BUKoprcTaHHs ricrorpaM
KOJIbOPY 17151 ineHTu(ikalii 306paxkeHsb Ta iX (pparMeHTiB IpU BUCOKUX CTYIEHSX iX CIIOTBOPEHHSI 3aBalaMU Pi3HOI

IPUPOIM, SIKi € TUTIOBUMH 32 PeaIbHUX YMOB peecTpallii 300paskeHs.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Pospo6iieni meTosy MOKyTb GyTH BUKOPUCTaHI B

CHCTEMax BileOHAIJIALy

Bnyins HTII Ha moBKiJjis:

BnposapaskeHHst HTII: He supoBamxeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc

1. Fesiuk A. The Impact of Parameters on the Efficiency of Keypoints Detection and Description / A. Fesiuk, Y.
Furgala // 2023 IEEE 13th International Conference on Electronics and Information Technologies (ELIT). - 2023. -
Lviv : Ukraine. - P. 261-264. 2. Fesiuk A. Keypoints on the images: Comparison of detection by different methods /
A. Fesiuk, Y. Furgala // Electronics and information technologies. - 2023. - Is. 21. - P. 15-23.
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