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ABSTRACT : Biometrics is getting more and more attention in recent years for security and other purpose. So far, only fingerprint has seen
limited success for on-line security check, since other biometrics verification and identification systems require more complicated and
expensive acquisition interfaces and recognition processes. Hand-Geometry has been used for biometric verification and identification because
of its acquisition convenience and good verification and identification performance. Therefore, this paper propose Hand-Geometry recognition
system based on geometrical of hand. From anatomical point of view, human hand can be characterized by its length, width, thickness,
geometrical composition, shapes of the palm, and shape and geometry of the fingers. This system presents verification results based on hand
measurements of 100 data about 20 individuals captured over real time. The recognition process has been tested on a size of 320 x 240
image, and result of the recognition process have hit rate of 9% and FAR of 0.020.

KEY WORDS : Biometrics, Hand-Geometry, Identification, Verification

1. M 2 B =2 1980d ol ol2d AAFoz A U4 &
ofol Al FEuy] A|ZE E£& o] &F A JteH & UL

A2 9 u 5 A7ke] LAW AP 54L olgF 4 A¥HuA ok &9 JFHAA F2E AR e & Y
A Q4L A2e SRo2N AT P Awe] susA Ay A4S 23 13 o] &Il X, suiete] T, Eupgte) £
= el cleie 4A A4 Arge AFRoL 39U B A, i Yol & 2 A T & B A4

e ey ey el A =1 o= O 2L (DileDoct) 1Al HFMH 3L ©Fa]l A20] AMAEE EAX O LIE



Journal of the Research Institute of Industrial Technology. Vol. 21, 2004

Fig. 1

The feature data of geometrical
structure based hand
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Fig. 2 The composition of image acquisition
system
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Fig. 3

The Hand-Geometry using
acquisition system
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Fig. 4 The whole process of Hand-Geometry
recognition
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Fig. 5 The Hand-Geometry's feature data

&9 7188t EA4ES dehiE dolHEL A|2He
AAR7L o2 XA 7}‘—5—8}& g B =FeNE 2% 5
3} o] 30709} 54 HolHES AUEAT, Y voHE
2 747} 5709} &7kl tigk o] dlojg (L ~Lj), 549
&71gol g Z dojg (W, ~W ) &ulcte] Z dlojg

(W), & %7 dojel (H, ~Hj), &rtets 2i9] )

Pl 2lel ol =1z 1=l oL NAlrel (A ~ A Y1 oLl

PC 7] Hand-GeometryQ14) A 22%) 7ol B A7

H( VP ; Valley Point)olg} gt} VPe} € 5709 A,
VPs} wtehl X0 qlx, &9 7bgatEel e 3 4z
g ole B (W, W, W, Wy Wple &t 7134
( FB ; Finger Baseline)e]2} 3t}

FBel 91Xt 129 69 @9 231, Wit W g A9
g yeix] FBE oo 2ol 78 + Aok

@ AA<£7HHThumb Finger) %Jﬂl-’*“-ﬂ?}(hldex Finger),
a8 A71€7 = Little Finger), & 3709 &71ee] digto
2718 2A( FT ; Finger Tip)S 3t}

@ VPs} kel FTE dZ4stn, 92 A e a7)
Z 7ix 3, VP9 dtd AXo] A& AES Feth

@ MEA Zoln A3} Zzte] VPE dZFgt

714, Wizt Wy o]2d VP7lg dZdsiA 2oz
FBolz, FBx &712e] Z( FW ; Finger Width) dle]€ld]
¥3ech

AN

(a) The Finger Baseline (b) The Finger Length

Fig. 6 The position of Finger Baseline and Finger
Length

32 &7i2t Aol

&7tet Ao)( FL ; Finger Length)= FBe FA¥#
FTE 443 AMojgtn gy A zojth a2y & =
BoMe FT7F obd &F olai( NB ; Nail Bottom) 33
FBe $44& d44% A& FL=Z FY3At

i s AR &8 (nail)e] Zolo wel &rhete]
Zo| dlolgi7} 2elxin, 4 wvid 2ekAE &7 2
o] dlolElE i A4stE BN 7FAZA A gto A
Z=o] A A4 ZAyo] Y@ g F= AE APFHeR
o)zl olaldst A= B X=30x AAls A dH=



Journal of the Research Institute of Industrial Technology. Vol. 21, 2004

33 &=t % olg} g},

@ PW dole] W 7 Middle Fingers} °F&7HeH(Ring
Finger) Akololl A3l VP o] o]2& 22 A, @it

® PW dlolel W 3t Ring Finger$} Little Finger A}o]
of EAsHs VP ol o|FE z+e Ajoldt #rh

@ Index Finger$} Middle Finger Alolo] &aj8l= VP¢}
Ring Finger$} Little Finger Alolol] EAdl= VPE 443
B zA3 Middle Finger®t Ring FingerE d43% FB 7o
olFe ¢ Atz @t

&7tee] Z( FW ; Finger Width)2 19 79 (a)$} Zo]
Hebd ¢ 31, FWE g3 22 9oz 38 4 9ok

35 & 51
(a) The Finger Width (b) The Palm Width, Angle

Width, Angle ( HH ; Hand Height)& Yetdch. HH dHolH& 9ol 4

A" ALl WALHo] g5G on|AE T 7

Fig. 8 The projected image along point

Fig. 7 The position of Finger Width and Palm 729 95t Zo] H,~Hsz gNsEe doge &9 £4
H
_)':

width

FWe X 78 FL& ol&3t zzte &7l
Holg Al T&3t= AV vi2 FWe 7|&3 o] Hx o] 7]

XS et 19 87 go] FY3t dojR Holzt vz FW Fig. 9 The position of Hand Height
0]]1_, Wz, W3, Ws- W6v WB’ WQ’ Wllv WlZ' W14'
W sz E7)@ch gold AFsaRel 21 o4 AN FB HH = 339 89 He® ot 2ol 78 5 39
dolg W, W, W,, Wy, Wi = FW dlojeld] 3 @ H & Thumb Finger$} Index Finger Aol &5t
1=y VP agage $1x81, Hye Little Fingeret Ring
Finger Alololl EA3= VP wtdiHo) $x18t= Ho 4%
34 2Hj E 2 2 Kol A,

® H3& Middle Fingerd] FBe| daaiol 91xst,
Iy 79 )= &udy E( PW ; Palm Width) 2 & H49} Hs"c‘_- Middle Finger®] Z dlo]g] WS-W9—°‘] A%
(Angle) ulolElE uehlzm gt PW dlolel W&  qae gxaig
Thumb Finger9} Index Finger Alole] VPE 7|Foz I
83} e uHH S AL QoW Zolg Wyl &, angle Ul
olHE &712E 29 7188H 914 BAE Yehied, of 4. Hand-Geometry S& dlo|g| Q14| 2tma|E

MNAIrl= 60 717 A A~ A =2 7wo9l=l— +10 =91 L0 wulwl & =



) 2UL 8T 7MsAS WY, LARELS TR AIES

TEHR e AFor AAs FYE ARSe HEE

) gutyg oz Holg EARoZ = AA 94 AAgdME
LARE HoE e4ES R HEE AREstaL Tk
melx] B Ao A= Al 3 FolA F3F Hand-Geometry 2}
=4 dlolHE A4 g ZASIE Qe AFT AT

W

4.1 Hand-Geometrye| S& HI0OlE 9] Q4|

2 =2ol4 AL§¥ Hand-Geometryl4 Alzwle] Hutd
9 Ay 19 103 2ok

Fig. 10

The recognition flowchart of
Hand-Geometry feature data
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Fig. 12 Image acquisition system and whole
Hand-Geometry recognition system
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Fig. 13 Image acquisition and process monitoring
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Table 1 The performance about system

Threshold Hit Rate(%) FAR
30 24 0
40 47 0.003
50 56 0.006
60 69 0.0073
70 70 0.0078
80 72 0.008
90 &4 0.0115
100 91 0.017
110 93 0.0181
120 3] 0.020
130 3] 0.020
140 95 0.020
150 95 0.020

E 1914 ¢} ZHo] Hand-Geometry 14 AlA®& & X|7}
120914 150 o HFEL 95%°)3, 204 EL 0.0202 13
& ¢ 4 ) webd Hand-Geometry$14] Al 2dle] A5
FEA|7} 120014 1509 #e] HFo] 7HE $sites 2AE A
FHoz A 4 QU




a9 14 ¥ 19 dolHE ute g HFEo g 24
#& Yehln ok 1% 169149 2] Hand-Geometry %14
A€ A5 dehlle HFEC] B%E FAHYE LI4E
E 00202 fFAsE AE #YE 5 Utk
thgol 29 159 19 162 48 F8el et 54 dlo]
F5% ¥ TEE AEAAAY] q4RE #AF dAE
£39 AH8ate

.J

fhin}

Sl g 29 165 98 qael el 5
A9 5 Fatol #elstn ek,

Fig. 15 The recognition result of enrolled user
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Fig. 16 The recognition result of not enrolled user
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