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KAFT TASVIRI ASOSIDA SHAXSNI TANIB OLISH YONDASHUVLARI
TAHLILI

Mamatov N.S., Kodirov E.S.
“Toshkent irrigasiya va qishloq xo jaligini mexanizatsiyalash muhandislari
instituti” Milliy tadqiqot universiteti

Annotatsiya. Maqolada kaft tasviri asosida shaxsni tanib olish yondashuvlarining qiyosiy
tahlili amalga oshirilgan. Biometrik identifikatsiyaning ushbu usuli bo'yicha chiziglarga,
teksturaga, geometriyaga, statistik metodlarga, chuqur o'qitishga asoslangan va gibrid
yondashuvlar tavsiflangan. Har bir yondashuv uchun foydalanilgan metodlar, ma'lumotlar
bazalari va erishilgan natijalar keltirilgan. Tahlil natijalariga ko'ra, chuqur o'qitish va gibrid
yondashuvlar yuqori aniqlik ko'rsatganligi aniqlangan. Tizimlarning samaradorligi teng xatolik
darajasi (EER) va aniqlik ko'rsatkichlari orqali baholangan.

Kalit so’zlar: Biometrik identifikatsiya, kaft tasviri, shaxsni tanib olish, chiziglarga
asoslangan yondashuvlar, teksturaga asoslangan yondashuvlar, geometriyaga asoslangan
yondashuvlar, statistik yondashuvlar, chuqur o'qitish, gibrid yondashuvlar, teng xatolik darajasi
(EER).

Abstract. The article presents a comparative analysis of palm-based identity recognition
approaches. This method of biometric identification is characterized by line-based, texture-based,
geometry-based, statistical methods, deep learning, and hybrid approaches. The methods,
databases, and results obtained for each approach are presented. According to the analysis results,
it was found that deep learning and hybrid approaches showed high accuracy. The effectiveness
of the systems was assessed by the equivalent error rate (EER) and accuracy indicators.

Keywords: Biometric identification, palm-based identity recognition, line-based
approaches, texture-based approaches, geometry-based approaches, statistical approaches, deep
learning, hybrid approaches, equivalent error rate (EER).

AHnomayusi. B cmamvee npedcmaseseH cpasHUmesbHbulll AHAAU3 N00X0008 K
pacno3HasaHurw JAUYHOCMU NO AadOHU. Imom memod 6uomempuyeckoll udeHmugukayuu
onucbleaem nodxodvl, OCHOBAHHbIE HA JUHUSIX, MeKCmypax, 2eoMempuu, cmamucmu4eckux
Memodax, 21y60KoM 06yHeHUU u 2ubpudHvlx nodxodax. [as kaxcdozo nodxoda npedcmas.ieHbl
UCNo/1b308aHHbIEe Memodbl, 6a3bl AaHHbIX U docmuzHymoble pe3ysbmamol. [1o pesysbmamam
aHa/u3a ycmaHvoss/eHo, Ymo 2/y60Koe ofy4yeHue U 2ubpudHble n00x00bl NOKA3AAU BbICOKYIO
mouHocmo., [Ipou3godumesnbHOCMb cucmeM OYeHUBA/ldCb C NOMOWbI0 nokazamesel
skeueaseHmHol yacmomst owubok (EER) u moyHocmu.

Kawueewvie cnoea: bBuomempuyeckas udenmudukayusi, u3obpaixceHue /AadoHU,
pacnho3HasaHue /uy, nodxodvbl HA OCHO8E JAUHUL, N00X0dbl HA OCHOB8e MeKCcmyp, nodxodsbl HA
OCHOBE 2eoMempuu, cmamucmu4veckue nodxoovl, 2/ay60koe ob6y4yeHue, 2ubpudHble Nodxoowl,
pasHblll yposeHb owiu6ok (EER).

Shaxsni aniq va ishonchli identifi-

kasb etadi. An’anaviy identifikatsiya

katsiyalash =~ zamonaviy jamiyatda wusullarida parollar va Kkartalarni
xavfsizlikni ta’minlash, resurslardan yo‘qotilishi, o‘g‘irlanishi yoki unutilishi
foydalanishni nazorat qilish va ko‘plab mumkinligi sababli biometrik
boshga sohalarda muhim ahamiyat texnologiyalarga bo‘lgan  qiziqish
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tobora ortmoqda. Biometrik texnolo-
giyalar shaxsni barmoq izi, ko
qorachig‘, yuzi, kaft izi kabi noyob
fiziologik xususiyatlariga asoslanadi.
Bugungi kunda kaft tasviri asosida
shaxsni tanib olish muammosini hal
gilish uchun ko‘plab yondashuvlar
taklif etilgan. Ularni shartli ravishda
quyidagi asosiy guruhlarga ajratish
mumKin:

Chiziqlarga asoslangan
yondashuvlar. Kaftdagi asosly
chiziglar va mayda ajinlar kabi chiziqli
strukturalarni aniglash,
vektorlashtirish va moslikni aniqlashga

asoslanadi  [1]. Qirra  aniqlash
operatorlari va kodlash usullari
go'llaniladi.

Teksturaga asoslangan

yondashuvlar. Kaft yuzasi teksturasini
tahlil qilishga garatilgan bo'lib, lokal
piksel intensivliklari munosabatlarini
yoki  chastota/yo'nalishlarini  LBP,
Gabor filtrlari [2], SIFT kabi
deskriptorlar bilan kodlashga asos-
lanadi.

Geometriyaga asoslangan
yondashuvlar. Kaftni umumiy
konturidan yoki belgilangan

nuqtalaridan kenglik, uzunlik, masofa,
burchak kabi geometrik o'lchamlarni
hisoblash va ularni belgilar vektori
sifatida foydalanishga tayanadi [3].
Statistik yondashuvlar.
Tasvirni ko'p o'lchovli vektor sifatida
garab, ma'lumotlardagi korrelyatsiyani

(LDA) [4] yoki sinflararo fargni
maksimallashtirish  orqali  belgilar
fazosi o'lchamini kamaytirishga
intiladi.

Chuqur o'qitishga asoslangan
yondashuvlar. So'nggi yillarda
dominant bo'lgan bu yondashuvlar,
xususan o‘ramli neyron tarmogqlari [5],
ko'p qgatlamli tarmoq yordamida
tasvirni xom piksellaridan murakkab
belgilargacha avtomatik o'rganishga
asoslanadi.

Gibrid yondashuvlar. Yuqori
aniqlik va mustahkamlikka erishish
uchun ikki yoki undan ortiq turdagi
belgilarni yoki yondashuv natijalarini
birlashtiradi.

Yuqorida  keltirilib  o'tilgan
yondashuvlarni gayd etgan natijalari
umumlashtirilgan  holda  quyidagi

jadvalda batafsil keltirilgan.
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1-Jadval
Kaft tasviri asosida shaxsni tanib olish yondashuvlarining giyosiy tahlili
Yondashuv |Avtorlar/Muhim Yondashflvda Ma'lumotlar Nitl]ala.‘r .
Kategoriyasi | Tadqiqotchilar foydalanilgan bazalari (EER®/Aniqlik
metodlar %)
Chiziglarga K(]))r.l ZhAaanl’lz/nv:j i Asosiy chiziglarni PolyU, CASIA- EER: 2 1-5% /
asoslangan & \.(ou " 7" | ajratish, ajinlar tahlili Palmprint Acc=95-99%
T. Ojala (LBP), ]. | Local Binary Patterns,
Teksturaga Daugman Gabor filtrlari, Ordinal PolyU, IITD, EER: 0.1% / Acc
asoslangan (Gabor), D. Lowe | Features, SIFT, SURF, | CASIA-Palmprint % 99.9%
(SIFT) RootSIFT
Geometriyaga A K. Jain, A. Ross Ka;zz}sl?k::ubigg:rl' Maxsus yoki EER: = 3-10% /
asoslangan T T y nuq PolyU bilan birga | Acc=90-97%

orasidagi masofalar

Statistik

M. Turk, A.
Pentland (PCA);
P. Belhumeur

Principal Component
Analysi, Linear
Discriminant

PolyU, CASIA

EER: ~ 1-4% /
Acc = 96-99%

CNN+LBP, va hk.]

(LDA) Analysis, ICA
_ EER: 0.01% /
Chuqur o‘qitish| Y. LeCun, G. ])Cel\ill:'exl\/IthG’Pi(leril\ll\Ie; PolyU, Tongji, Acc>99.9%
asosida Hinton Autoen’coders ’ IITD, CASIA (ba'zi
datasetlarda)
Belgilarni a0
Gibrid D.Han. Z. G birlashtirish PolyU, CASIA, EEI;'()O;O //0(/ :CC
-Han, 4. Luo Chiziq+Tekstura, IITD 270 leng

yaxshi natijalar)

EER (Equal Error Rate) - Teng xatolik darajasi (qancha past bo‘lsa, shuncha
yaxshi). Acc (Accuracy) - Aniqlik.

S.
444.

Foydalanilgan adabiyotlar ro‘yxati:

1. Zhang, D., Kong, W. K, You, ], & Wong, M. (2003). Online palmprint identification.
IEEE Transactions on pattern analysis and machine intelligence, 25(9), 1041-1050.

2. Daugman, J. G. (1985). Uncertainty relation for resolution in space, spatial
frequency, and orientation optimized by two-dimensional visual cortical filters. Journal of the
Optical Society of America A, 2(7), 1160-1169. (Gabor filtrlari prinsipi)

3. Jain, A. K, Flynn, P. ], & Ross, A. A. (Eds.). (2007). Handbook of biometrics. Springer
Science & Business Media. (Hand Geometry bo'limi)

4. Belhumeur, P. N., Hespanha, . P., & Kriegman, D. J. (1997). Eigenfaces vs. fisherfaces:
Recognition using class specific linear projection. IEEE Transactions on pattern analysis and
machine intelligence, 19(7), 711-720. (LDA prinsipi)

LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521(7553), 436-
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