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Pedepar:

1. TIpoBeeHO KOCHiIKEeHHS Hal6iIbII 3HAYYIIUX POOIT, pO3PO6IEHMX B OCTaHHIX POKaX IOA0 PO3IiZHaBaHHS XOH,
BHUCBITJIIOI0YY METOJY, 3ACHOBAaHi Ha Bi3ya/lbHUX O3HaKax. [IpoBefieHe JOCIIiIKEHHS J03BOJINIIO BUSBUTH IPOOIEMU
Ta BUKJIMKY, SIKi CTOSTB Ilepe[] AOCIiJHUKaMU B Liil o6sacTi. B mponeci aHani3y Takoxx 6yJiv BUSIBJIEH] IlepeBaru
CUCTEM, 32CHOBAHUX HA XO[li, Y [IOPiBHSHHI 3 IHIIMMU CUCTEMAMU, 110 BUKOPUCTOBYIOTh 3arajlbHOBXUBAHI
6iomeTpryHi XapakTepucTuKu. [IpoBeeHuit aHasi3 Npo6jiemMu HassBHOCTI KOBapiaHTIiB X0, SIKi CyTTEBO BIJINBAIOTh
Ha e(PEeKTHUBHICTb METOiB PO3Ii3HaBaHHS XOAU Ta IPAKTUYHY JOLiNbHICTb PO3POOKU CUCTEM GIOMETPUYHOI
ineHTr@ikauii Ha 6a3i po3nizHaBaHHS X0AU. JleTalbHO PO3IJISIHYTA KOBAapiaHTH, sIKi MAalOTh HANOiIbIINI BIIJIMB Ha
eeKTUBHICTb PO3Ii3HABAHHS XO4U Ta 3aIIPONIOHOBAHI METOY, SIKi € pOOACTHUMM 10 BIUIMBY [aHUX KOBAPiaHTIB.
JI7151 3HMPKEHHSI YaCOBYX BUTPAT HA PO3Ili3HaBaHHS JIIOAUHM 32 IOIIOMOTOI0 lecKpunropy o3Hak HoG 6yB
3aIMIPONIOHOBAHUI METOJI, 10 BUKOPUCTOBYE MONYJIIPHUI AeCKPUIITOP 03HaK HOG Ta TeKCTypHi 03HaK Xapaika 3
Ioucnepciero cymu AJ1s 3SMEHIIEHHs KiibKocTi 03HaK HoG. [Tokas3aHo, 0 TeKCTypHi 03HaKu XapaskiB MOXYTb OyTU

BUKOpUCTaHi pazom 3 HoG pJ1s1 BupineHHs! HaibiIbll XapaKTepPHUX HU3bKOBMMIPHUX BEKTOPiB 03HAK, 3JaTHUX



OJIHO3HAYHO ineHTHiKyBaTH N01eil. B pe3ysbTati ocaimKkeHHs 6yJ10 BUBHAYEHO, 10 3alIPOIIOHOBAHUI METO, B
Oi7pIIOCT] BUIAJIKIB, € 6iybll epeKTUBHUM Y IIOPIBHSHHI 3 MeToZaMu-aHajoraMy. Harpukiian, Ha Habopi JaHux
CASIA A, 3anpOIIOHOBaHMM METOJ, [I0Ka3aB CEPENIHIO TOYHICTb PO3Mi3HaBaHHA 97.77%, 10 NepeBulLye ITOKa3HUKN
MeTogiB-aHasnoriB. Ha Ha6opi maHux CASIA B, MmeTog oka3as HallKpalli IOKa3HUKU TOYHOCTI MaiKe J1J1s BCiX KyTiB
orJIsily KamepH (mepesara HajJl Hail6/IKYMM aHaJIoroM CKilasa Bif 3.8% 10 6.4% B 3aJ1€KHOCTI Bifj KyTy OIJISIALY).
Ins Hatopy manux CMU MoBo, 3anponoHoBaHuit Mmetog, 1nokasas 82.00% TOYHOCTI po3Ni3HaBaHHSI JIIOIUHU 32
X0JI010, 110 [IePEBUILY€E TOKA3HUK HANOIMKIOr0 MEeTOAy-aHasory Ha 5%. [171s1 po3ni3HaBaHHS JIIOJUHYU 33 XOZ010 32
YMOB HOCIHH$I Pi3HOTO 0Ty O6yB 3alIpOIIOHOBAHUI METOZ, PO3Mi3HAaBaHHS JIIOJVHY 32 X0Z010 Ha 6a3i JI0KaJIbHOTO
neckpuntopy LR2P. 3anponoHoBaHui METO/, BUKOPHUCTOBYE 300paskeHHSI €Heprii X0y Ta eKCILyaTye JIOKaJIbHi
BigMmiHHi pucu perioHiB y GEI, mo 103BoJIsie NOKpamuTH €(pEeKTUBHICTb pO3Ii3HaBaHHS X0u. JI71s MifTBepIKEeHHS
€(eKTUBHOCTI 3alIpPONIOHOBAHOI'O0 METOY 0YyJIO IPOBEIEHO €KCIIEPUMEHTAJIbHE NOCIiIPKEHH] Ha AEeKiIbKOX Habopax
IaHux. [Toka3HuK TOYHOCTI HA Habopi ganux OU-ISIR B ckiaB 86.22%, 1m0 niepeBullye TOYHICTh HAGIMDKIOTO
MeTtopny-aHasory Ha 4.30%. CepeHill TOKa3HUK TOYHOCTI 1J1s1 BCix 32 CTUIIiB ofsry Ha Habopi ganux OU-ISIR B
ckiiaB 91.78%, 1m0 CBiAUUTE PO Te, 1110 3alIPOIIOHOBAHUI METOJ, MOXKE MiHIMi3yBaTu Ipoo6eMy Bapiauiil ogsry. s
PO3IIi3HaBaHHS JIIOAVHY 32 X0I010 32 YMOB (PPOHTAIBHOI IIPOEKIIii KaMepy 6YB 3alIpOIIOHOBAHUI METO/]
PO3I1i3HaBaHHS, 32CHOBAHUM Ha aHaJIi3i KOHTYPY 300pa>kKeHHs eHeprii XOAu Ta CKIIaJA€ThCs 3 HACTYITHUX KPOKIB.
ExcnepumeHTanbHe JoCimpKeHHs Ha Habopi maHux CMU MoBo nokasasio, 110 3aliporoHOBaHUI MeTO[,
IEMOHCTpYe [OKpalleHy Ha 6.41% TO4HICTb PO3Mi3HaBaHHS HixX MeToA-aHasor. JlociiikeHHs Ha Habopi JaHUX
CASIA B g1 HyZ1Ib0BOTO KyTa OIJISIAY MOKA3aJIo, 110 3alIPOIIOHOBAHMI METO]I, JO3BOJIMB OTPUMATH ITIOKA3HUK
TOYHOCTI y 99.70%, 1110 nlepeBulye TOYHICTb HAGIMDKYOro MeToy-aHanory Ha 5.30%. [Iis po3nizHaBaHHS JI0LUHU
3a XOJI0I0 32 YMOB Pi3HOI LIBUAKOCTI X011 6YB 3alIpOIIOHOBAHUI METOJ, pO3Ii3HaBaHHS, 32CHOBAaHUH Ha
BMKOPHMCTaHHI TPOCTOpoBoi guHaMiku GEI Ta ckyaaeTbes 3 HACTYIHUX KPOKIB. [l MinTBEpIyKEHHS €(PEeKTUBHOCTI
3aIIPOIIOHOBAHOI0 METOAY OyJI0 IIPOBELEHO eKCIIepUMEHTaJIbHE AOCiIKeHHs Ha AeKiIbKOX Habopax NaHUX.
HocnimxeHHs Ha Habopi maHux CASIA C mokasarsno, 110 3alIpONIOHOBAHUI METO]] Ma€ IMOKa3HUK TOYHOCTI, OibIINil B
nianas3oHi Bix 0.5% 1o 6.1%, B 3a71€5KHOCTI Bif, mapaMeTpiB focaimkeHHs. CepenHs TOYHICTh Ha Habopi gaHux OU-
ISIR A ck7ana 98.69%, 1m0 nepesuInye MOKa3HMUK TOYHOCTI HAUBIMKIOT0 MeToLy-aHanory Ha 9.2%. Po3pobaennit
[IpOrpaMHUI MOZYJIb PO3Ii3HABAHHS JIIOAMHY 32 X0/1010. [IporpamHuii MoyJsib MOXKe OYTH YaCTUHOIO HafliHOI Ta
eeKTUBHOI cucTeMu 6i0METPUYHOI ifeHTUdiKallii, IKa BUKOPUCTOBYE XOAY JIIOJVHU Y SIKOCTi 6i0METPUYHOTO
inentudixkatopy. JaHuil MOIyJib MOKe 6yTU BUKOPUCTAHUH B pi3HUX cdepax, Ie MOTPiGHO BUKOHYBATH NPOLeypy
ayreHTudikauii Ta KOHTPOJIIO AOCTYIY. BiH Moke O6yTy iHTEerpoBaHui B iCHYIOUi CUCTEMHU BifleOCIIOCTEPEKEHHS Ta
BHMKOPHCTOBYBATHUCS 1115 3a6€31e4eHHs Pi3HUX [IPOLIECiB, [10B'A3aHUX 3 6€3I1eK0I0 Ta ifneHTudikalieto. Busnaveni
OCHOBHi (DYHKIIiOHaJIbHi, @ TAKOXK HE(YHKLiOHAIbHI BUMOTU [0 po3pobsienoro moaymo. ChopmoBaHa giarpama
PO3rOpPTaHHS, a TAKOX Ha/laHa CxeMa JaHuX. [I71s1 BUBHaYeHHS BUKOPUCTAaHUX TEXHOJIOTIH OYB HaLaHUH OIKC
TEXHOJIOTIYHOI'O CTeKy IIPOrpaMHOro MoayJo. HagaHa cTpyKTypa NPOEKTY IIPOrpaMHOr0 MOAYJII0, BUBHAYEHI Ta
OIMCaHi OCHOBHi IPOrpaMHi MakeTy po3pOOJIEHOTO ITPOTPaMHOTO 3abe3neyeHHs. 3 METOI0 3a6e3neyeHHs IKOCTi
PO3p06IIEHOr0 IPOrPaMHOTO MOJYJIIO 6YJI0 ITpoBeeHO GYHKI[iOHANBHE Ta MOAYJIbHE TECTyBaHHS. Po3po6eHi B
IycepTauiiiHiil pob0Ti METOAM OTPUMAaIY BIPOBaaKeHHs y nisympHOCTi TOB «Jo6ponis ®ynz», ITAT «BeTpomnak
['ocTomesnbeknil CKII03aBOM», a TAKOX B HaBYasibHUM nponec HY «Opecpka nositexHikay.

2. A study of the most significant works developed in recent years on gait recognition, highlighting methods based
on visual features, was conducted. The study allowed us to identify the problems and challenges facing researchers
in this area. The analysis also revealed the advantages of gait-based systems compared to other systems that use
common biometric characteristics. The problem of the presence of gait covariants, which significantly affect the
effectiveness of gait recognition methods and the practical feasibility of developing biometric identification
systems based on gait recognition, is analyzed. To consider in detail the covariates that have the greatest impact
on the efficiency of gait recognition and the proposed methods that are robust to the influence of these covariates.
To reduce the time spent on human recognition using the HoG feature descriptor, a method was proposed that
uses the popular HoG feature descriptor and Haralick texture features with sum variance to reduce the number of
HoG features. It is shown that the Haralick texture features can be used together with HoG to extract the most



characteristic low-dimensional feature vectors that can uniquely identify people. As a result of the study, it was
determined that the proposed method is, in most cases, more effective than analogous methods. For example, on
the CASIA A dataset, the proposed method showed an average recognition accuracy of 97.77%, which exceeds the
performance of the analogous methods. On the CASIA B dataset, the method showed the best accuracy for almost
all camera viewing angles (the advantage over the closest analog ranged from 3.8% to 6.4%, depending on the
viewing angle). For the CMU MoBo dataset, the proposed method showed 82.00% accuracy in human gait
recognition, which exceeds the performance of the nearest analog method by 5%. To recognize a person by gait
under the conditions of wearing different clothes, a method for recognizing a person by gait based on the local
descriptor LR2P was proposed. The proposed method uses the gait energy image and exploits the local distinctive
features of regions in the GEI, which improves the gait recognition performance. To confirm the effectiveness of
the proposed method, an experimental study was conducted on several datasets. The accuracy rate on the OU-
ISIR B dataset was 86.22%, which exceeds the accuracy of the closest analog method by 4.30%. The average
accuracy rate for all 32 clothing styles on the OU-ISIR B dataset was 91.78%, which indicates that the proposed
method can minimize the problem of clothing variations. To recognize a person by gait in a frontal camera
projection, a recognition method based on the analysis of the gait energy image contour was proposed, consisting
of the following steps. An experimental study on the CMU MoBo dataset showed that the proposed method
demonstrates a 6.41% improvement in recognition accuracy over the analog method. A study on the CASIA B
dataset for zero viewing angle showed that the proposed method achieved an accuracy rate of 99.70%, which
exceeds the accuracy of the closest analog method by 5.30%. To recognize a person by gait under conditions of
different gait speeds, a recognition method based on the use of GEI spatial dynamics was proposed, consisting of
the following steps. To confirm the effectiveness of the proposed method, an experimental study was conducted
on several datasets. The study on the CASIA C dataset showed that the proposed method has an accuracy rate
ranging from 0.5% to 6.1%, depending on the study parameters. The average accuracy on the OU-ISIR A dataset
was 98.69%, which exceeds the accuracy of the closest analog method by 9.2%. A software module for recognizing
people by their gait has been developed. The software module can be part of a reliable and efficient biometric
identification system that uses a person's gait as a biometric identifier. This module can be used in various areas
where it is necessary to perform authentication and access control procedures. It can be integrated into existing
video surveillance systems and used to provide various security and identification processes. The main functional
and non-functional requirements for the developed module are defined. A deployment diagram was formed and a
data schema was provided. To determine the technologies used, a description of the technology stack of the
program module was provided. The structure of the program module project is provided, the main software
packages of the developed software are identified and described. In order to ensure the quality of the developed
software module, functional and unit testing was carried out. The methods developed in the dissertation have been
implemented in the activities of Dobrodiya Foods LLC, PJSC Vetropack Gostomel Glassworks, as well as in the
educational process of the Odesa Polytechnic National University.
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