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1- Statistical

2- Structural

3- Fourier Power Spectra

4- Co-Occurrence Matrices

5- PCA: Principle Component Analysis

5 a5 sages sla S sl LK oS baaslels ol 51 (S

S g S5 (g Sl 10555 0 (65 ml (Sl a0
WS e (Dgo 00> (Sl peal 0z wile wites
So e ladaras il gl 5 s G5 STl
& yyods ailols Coial 5 ylipabl Collh S5l jghiteds 45 Sy
aged Sl a0 S e 8 ooliil 3550 ol 5 b Al
s S il g et S s e el 4 s e
S B9y S5 e 0T 9 Dgo S g (e
Cogp dul sloallw ax ST onlys 0 b g Cawo
OO 5 S SSE D508 o VL s 4 s
9 Soagas (NS O DS (09 Vb (S 09,0 S pets
SS p e saailele b olB 55 o B S (3092 plie
bdd (al slal L)l (sl 65 emlin AT S o
295,90 foS h3 b 4 o wiz 4 bl il oo e

:J.i‘o.)%

Sl e aig jp —)-)

Solite S piix 5l AlFs Cugr dnl glbable el
3 Gt ooliul LaisS e oolawl jLis g slaosls 33,5 (ol
Glp 005 oo sltlocrn anie Bl a4 e Ss SO
soliztul ozl Sledbl el s lp S S [Y] 0 Jle
9 Cawd &S ]‘" ).n}.a.t g.aBl))Q ‘_g|).> )inb 6)§W—'> 9 Sl 00l
5 oSl Go,e olodlbl cdb,s sl Kes g0 Y] o 4
loas oolawl i 4SS



www.sid.ir

7Y Ol 5 S35, Sasme St yt (i e (33 SFmd S 5 o0liu] b S gy Cu g unl luiz Slile Sy o1k

gl |y ola S Lagee cdly 1 s slo Sinogs
Lo U anilg oo 039 VU (6 iy S5 (gl a5 oS o
LI 5 wigd <S5 Sy Jbor S 50 G py S 5 Cosle
Sl Naogi Bkl pas bl wiins (oles (25 2 4 S
oolatil aslllaed 9o S fage ;0 S92z ge sbagSl sales b 2L,
50 bl (S gl jpliieds S e St o 1) ]
SOb hd el oaip hae ,l8 SOL ks K slabiul,
) alisee sloils 3 5 55Us5 sbly) el 4 azgi b oS
0l slaailbols 15 (slos S 3,5 s o 8 Lindgy Cos
DVENYT il 00,510 oS fogm p (siie Cagp

Ceagn 3l (sl ool ailabes S, @) pslaiacy allie nl 5
9 =B gty oo g ABL aldls (b )Pl diyze op &5
9 SleS Sl pild slaas 4l Jo 8 Sl e
e S5l Jgere pgai 5l eslaiwl .l cadoslarl
FAR Gla s ;0 09250 Sledlbl 5l solaul 5 o] (gan s
3 slmoauS ol 5l S o )9 a5 sl FRR 4
el (golginn ailels slo S5g

Cawds c.nl_..n e ‘bﬁ_‘:"ts" CJJ‘M 6‘5"@"'“"‘" &B) axslol 5o
59,5 o0 @l poes Jad 15 les Joo &1 ey 0978 5 0l
Ded oo Ayl o loz habd jo (S Azl oy o

ol o9y =Y

Cewd y g (G gy =)=
ol bly B> jglaiea; RGB (slad joroslu (gils 5 S Lol
6l ool ala il Jlasl L oS ggmiay sl 45,5 & 50
ol e S o0 Bl LB (il 5 210,5 S5, (28
2 L"s"”“’ G Sl 5088 delige plosl s cnl @ Jos
S 60l 5 S ghan 4 K LA Sl has >
Cewd poal 3 glasgad (V) JSi ails blas ol 0g >4

A oo slid 1) eals oL o cacls

che nysS (@
RGB laé bl Bis GrSls

ol bl Bds sl ad) oyl s (1) JSCB

2 sk g (2 L b paas ()

Cawd Bl il oyl o (8l —V-)-Y
45 opar b e obal oo Bl b S olae

S v e le Sh o bl S (oo et |,
P RTST= U S P R E RS
O) b (V) Laly, 13 ooy 4 a5 o5 glsenal | T jalees Jolis
69y 3 o8l ololis sl [A] s jo V] wigs o onalive

el ool sslaul c;’?)""—‘ P e Glﬁgﬂl 3o S og

Energy = ¥,;%; C(i, ) M

Inertia = %; 3;(i — HD*C(I,J) ™

Correlation = ZZWCED kit 9
010}

Dif ference Moment = Zizjm(;(i,j) )

398 kil 5o

W =21 X;C>LJ) @)
uj=2X;Jj i CG@J

)

T =Xl —m)? X CQJ) ()
0p =X —1)? X; €0 QY]

51 ool b s &S 31 el i sla S [A] 0

Ol S lpal o jlaliwl jolf Soge o Koy
Sl slp g 039 agzraiz sleaaras sl Kivos
S 08 el (6503 by el it (e (2laE sla WS 2
el oz ylae [V o] jo 0355 7 hae Cugn a6l teans
S 5 opwlgd 5l eolitul b caws GS oS 3 05 Lbe, [NV o
Trbe s GBSl (Shg gl Al Gln ]y (S el 5o
e 595 o ol cdl o Saog (s j0 30,5
Sibse S8l (g gl lp cadshae Rl G 538
i o Jlto gl ol a2ls Slsld 5,15 0555 ol o 45
S oLl sl yplS b @b » e o0y, 51 1Y
&L L 69g,5 pgar laml alie cpl jo el sadoolainl cows
ez o )lS LS Fly s 9800 IS )9lS o
25 e 4 BT sh Iooome 058 oo ol (Ligped il Ceand
Oeilae jladie Ssly 15 50 )0 Colesyd 5 Wi oo pumndl Ssby
o Sygmodn g dmlxe Lo Sy jlns 5l Syl 5 (6551
pas adlie (ol )5 Cvenl Blo 4S5 Nsd oo <o (S
S o elS il Jlael a2 el Gl glls; ) oolil
S w3l S gl ol paal S0 gla S L,
I Spgmodn gy e 5l amhe LMl 5l (asu

1- Energy

2- Inertia

3- Correlation

4- Difference Moment
5- Palm print Code
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3- ROI: Region Of Interest 1- Open
4- Thumb Finger 2- Close
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ABSTRACT

One of the most impressive tools for evaluation of Cyber security is the usage of the secure verification
system with high reliability. Biometric based verification systems have been able to overcome this problem
to a large extent. In many cases, some consideration such as hardware cost, speed and accuracy make chal-
lenges to choose the architecture of verification system. In this paper, an ordinary sensor is used to increase
the security and accuracy of the verification system and also decrease/the hardware cost. After acquiring
the hand image, it is divided into 6 segments and finally by using Arc-Gabor filter bank as a descriptor,
unique features are extracted from images. Also, by extracting knowledge from the FAR and FRR curves in
order to estimate verifiers’ weight and using weighted score summation for information fusion in the level
of matching score, the verification system is designed. In this system, by utilizing one ordinary sensor and
potential of multimodal architecture, its average of Equal Error Rate for COEP database is around 2.25%
and also the average of elapsed time for verification'is less than 0.19 seconds.

Keywords: Arc-Gabor Filter Bank, Biometric, Multimodal Verification System, Texture of the Hand
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