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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 1its 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. Unlike palmprint
verification Hand-Geometry does not involve extraction of detailed
features of the hand(for example, wrinkles on the skin).

Whole system is consisted of image acquisition part, processing part,
actuator part. Image acquisition part is consisted of image capture
board and CCD camera that is image acquisition system. Processing
part extracts feature points in hand image that inputted from CCD
camera using GAs that imitates nature evolution and has excellent
performance in search algorithm. And after extract feature points,
image of inputted color scale changes to gray scale, and extracts
characteristic data. Finally, feature data that is gotten from processing

part 1s transmitted by printer port and confirmed result of



Hand-Geometry recognition through actuator part. This paper proposes
Hand-Geometry recognition system having with function such as
upside. 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 94% and

FAR of 0.021.
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M B (Fitness) Hlat
(=01 SEX ol thsh)

NZ2 JHA

K e
(Selection)

=0
(Mutation)

T HH
(Crossover)

No = Sl JHA
EI} %
Yes
Nail Bottom
2=

goio ZA K| 25
Y
JIket = S0 o8

A Bt (Fitness) H At
(MZ2 JHAIo CHEt)

< 4-9> 9 Gl dd GAse s5=

<Fig. 4-9> The GAs'’s flowchart about input image
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<Fig. 4-10> The example of chromosome expression
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3}%( R, G, B ; Red, Green, Blue) &2 FA = o] gt}

C=rR+gG+bB (4.3)

e, 2 omEelA AL e AlZ="le RGB wAFel ofdEr A
(Hue), ™8 % (Lightness), # %= (Saturation)g THF+ Al&®lo]BE 1Sl &
ro 2 wgtajor st wepA YHE Ak G4 A (44 (45), (4.6)
= o] &35t H»s FFte 2 WIS

Y=03R+05G+0.11B (4.4)
U=087(R —Y)and V=0493( B — Y ) (45)
I=Y

sV Uty e (46)

H = arctan (_(% )

X
s
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Brtke A @D U8R FdH= FHTgd o8 o] Foxl
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e = HSI old — HSI new (47)

F(s)=C — log(e) , s S (4.8)
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<Fig. 4-11> The example of crossover operation performed

S0 bi
L1 | 1| oot |
a
|1 141 | oot |
) b|1|c11|ooo1|
O o
N » O =8 (] dir | ooor | » RIS
CX|11|cc1|ooo1|
cy
Cy|1o| 141 | oot |
10] 1 | ooof

<Y 4-12> EAHo] A £ 4

<Fig. 4-12> The example of mutation operation performed
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<Table 4-1> The parameters of GAs
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<Y 4-13> naile] GG 1 ]9 gHor Eid di

<Fig. 4-13> The result classified by nail’s area and different area
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ORIGINAL NAIL | GaAs NAIL EXIT

<% 4-14> "ZF nail®] Nail Bottom
<Fig. 4-14> The red nail’s Nail Bottom
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<Fig. 4-15> The blue nail’s Nail Bottom
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Length Data: L1-L5

Width Data : W1 - W5

Width Data : W6 - WI1D

Width Data : W11 - W15
Width Data : W16, Angle Data

Height Data : H1 - H5

Kim Soo Jung

Input User Name :

Data View | |Feature Line View|  ENROLL | EXIT
Feature Data

|59.2|13 |95.4254 |1|]3.u19 |91.933? |53

|31.112? |29.2?45 |32.9343 |3a.|1?39 |25.4553

|9 ]30.2324 |2u.3951 |2?.294? |24

|2a ]19.41 65 _123.5355 |1?.aaa5 |22.4?22

’124 ]3? |31 |23 |19

|3? |31 |23 |19 |1?

<9 4-16> F%3F Hand-Geometryd] £4 dlo]H

<Fig. 4-16> Hand-Geometry's feature data that is gotten
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Hand Geometry
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Hand Geometry
SZ OO0IH &

Hand Geometry

g M3

Hand Geometry
ot

Hand Geometry
SZ o™ &

CilOIE HI 01 &

=

<719 5-1> Hand-Geometry 57 H|°o]EH < <14 35

<Fig. 5-1> The recognition flowchart of Hand-Geometry feature data
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Matching Result
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<Fig. 5-2> The matching result
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A 6 & PC 7)¥F Hand-Geometry %l Al €

2 Fo A= LA Ate Fd 5 A== GAsE A&t <F
Asl¥l Hand-Geometrye] 57 dlo]ly <14 <ig|&S nufgoz A3
C 719t Hand-Geometry Q12 Al2=81& A7lstarl, Al&dlS F5 A3 A
Al disf|A =3ttt
6.1 Hand-Geometry2l4] A] 2=
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<Fig. 6-1> The composition of whole system
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<E 6-1>0l A9k o] G 55
Al =gl ol x] A HER FAAH du Y 5 Al="HS Foko
320 x 240 =719 opFE o Zek FAo] AW, ofn A A
HES Foto] Hxd Jefe] Ze} o= AFH HEy Aol A4d
b Al 4 Aol A AjFEE GAsE o] &ste] Zot Y4 SAMNS HES
Aol Zep FFS ado] FFew W
°] Hand-Geometry®] 57 Ho|HE F%3ti, %% Hand-Geometry 9]
54 HelHE vtgow Al 5 Aol AtE A4 dugFs Tk

At RS AgFolA A k. wpAH o R AR A Aozl

o]
<E 6-1>0A4 <E 64>+ E =i AFE¥ Hand-Geometry $12]
S

o A BAE JEUL Aol 2 FERY e

<# 6-1> H<A AFH AFY 2 NEEA
<Table 6-1> The main computer specification and

development environment

B SR At ¢

Z %A 8l &% (CPU) Intel Celeron 333MHz

Mg 49 AA Windows 98SE
g Z21Y Visual C++6.0
N =2 3Y MATLAB 6.5
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% 6-2> CCD Zet 7hve} SDC-271 AM%

<Table 6-2> The CCD Color camera SDC-271 specification

AEE T A9
el 277t 3h A
FaESA 711(H)*492(V)
FE=H 1V, ,,759
HAAZE 0.7Lux(F1.2 50 IRE)
i Internal
S/N H] 48dB(AGC off)
TR = 480TV Line
White Balance ATW/AWC
93324 (BLC) ON/OFF
A A E AUTO(1/60~100,000sec)/ELC
R HIGH/LOW
IRISE= WICEO/DC/ESC
Hoe &9 BNC Connector
AH A4 3w
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¥ 6-3> oA A B9 WA F BTRR &3
<Table 6-3> The characteristic of main chip BT878

of image capture board

T2 54

NTSC/PAL/SECAM video 3l%57] A ¢

768x576 oM A g A A(full PAL 4=

0 w7l Zeie] PCI dh &4l 7]

Jfu

22l YUV dlolE &2 A<

225 palette® H]t] 2 mapping A4

a4 3] #HEY mic 2 YL g5

ASE ThEe] ohdm &4 Aol

52

o]

oo
oX,
o
Ny

T 7bete] Mo g PC WA e e F oA

Y3t AIZFY vl g2 2 Q] Y] S (frame rate)o] =4 7}

o
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£ 6-4> TEF-o A

<Table 6-4> The specification of actuator department

A= T A%
ZHH AolE D-SUB 25 pin ¢
LCD 16 Character x 2 Line
LED 2 EA, (W34 =5A40)
Connector D-SUB 25 pin %

6.2 Hand-Geometry ¢l 4] A|2=o] A3 2 A}

& AollM= Al 4 Za A5 Aol AERE GAsE ol &3 Fde 54

A zdol A ARRZE A G2 320 x 240 ¢ stAE JHAH, 3 3}
A QHIES] Fales 7HA AL 24 E ] Zhe}l #W o] S AFEE St

A4 deld= 4 2079 Hand-Geometry 97&< AHEstAT WA

39l 109 e] theke] WA nail o wel 5% dolElet A nail o
de] 57 dolelE 717t T2 AT oju] T2d g9l 1087 25
e 4 10We Ead 20Wel el distel WA nailel



Hand-Geometry ¢t 3k nail®] Hand-GeometryS Z+ZF 5 <1213k 2
d A= <HE 6-5>9 <E 6-6>7 o) <i 6-5>9 <}k 6 2]
P A FE Ao M2 A5 E(hit rate)} 2AAES YERHI AT} o
714 QA ES 5 A

o}

¥ 6-5> WA nailel] oisk A

olf

<Table 6-5> The performance about red nail

Threshold Hit Rate(%) FAR
30 26 0
40 46 0.004
50 52 0.006
60 61 0.008
70 66 0.0082
80 72 0.009
90 81 0.012
100 90 0.018
110 92 0.0188
120 93 0.022
130 93 0.022
140 93 0.022
150 93 0.022
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0.025

0.02

0.015

FAR

0.01

0.005

<3 6-5>0) A9 o] WA pajlo]l gk Hand-Geometry 212 A 2~
2 TE A 7F 1200014 150¥ W] A FE-2 93%0]a, 224 ELS 00222 1
AES & 4 vt Wb Hand-Geometry Q2] Al ~Elo] AlHo FE 3

7F 120014 150 wjo] 5ol 7HE fdtves e ddAoeR AT

Aol Aess UBlE ASEC] B%E FAHY edA4ER 00227
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¥ 6-6> 3&A nailel] i3 As

<Table 6-6> The performance about blue nail

Threshold Hit Rate(%) FAR
30 24 0
40 47 0.003
50 56 0.006
60 69 0.0073
70 70 0.0078
30 72 0.008
90 34 0.0115
100 91 0.017
110 93 0.0181
120 95 0.020
130 95 0.020
140 95 0.020
150 95 0.020

<E 6-6>cA ¢ Zo] &M naile]l W3 Hand-GeometryQl 2] A] 2~ €l

T A 7F 120014 1509 o A FE2 95%°] a1, 2014 & 0.0208 1L

rlo

o

g9 & 4 Atk WA Hand-Geometry 2] Al 2~¥le] A5 FE XA
7} 120014 1509 W o] Aol 7HE o cite AS ddHoew S99
oA, =g W pailel oigk AsEt FEA paildl g

Hand-Geometry {12 Al2~®l9] A5o] 53 A g 4 Q)
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-

< el o <29 6-3>04 9 o] Hand-Geometry12] Al 2~

o] Aes e AFTEC HBUE FAHHE QA EE 0.020=
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<Fig. 6-5> The recognition result of not enrolled user
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