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Analysis of relationship between finger width and recognition rate
YUAN Wei-qi,ZHU Chun-yan,KE Li
(Computer Vision Group » Shenyang University of Technology, Shenyang 110178, China)

Abstract: The finger width is one of the effective features in the hand shape recognition, and the se-
lected measuring points effect on the accuracy and recognition time. This paper researches the relation-
ship among the selected points, recognition rates and matching time to estimate the selected points in
different fingers according to different required recognition rates. Obtained results prove that the rec-
ognition rate is more than 90% under the conditions of accurate localization and selected points more
than 3 in each finger. An automatic recognition algorithm is proposed,in which the curvature is used to
localize feature points,then it used to calculate the absolute widths of fingers. After the eigenvectors
are formed by the relative widths between two absolute widths, the Euripides distance between the
two eigenvectors is computed to implement the feature recognition. Experiments show that feature
values can be acquired to distinguish the human’s identity when 6 points of each finger are selected,
and the recognition rate can reach 94. 03%. Experiment results present the two relationship curves of
the number of points vs the matching time and the number of points vs the recognition rate.
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Fig. 1 Picture of actual measurement process
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R (DRSO A A B Sh Ui
T3 o TE 45 58 B 5 B 20 A5 A 1R %
Bl A5 A SR A 22 R i 1. 500, I E
THEEMA I, (2) W& 45 T 15 0 BUR) 58 A
BB REAE SR IR B R A B A AR R . (3D
Wit o T4 20 BORY BE RE S B 3 D C i [R]
S )8

o5 bk g5 A ORCR S e E R L A
FHE B 6 > T8 B 0] LLARAT X 434> 1A ) R AE
RE A RE IR AR, Y n=06 B G EICES
32 D i B 5 43 Al 2% A0 B 8 Ca) A5 A 1R i 48
WK 8(h),

& 8(b) & 7 s Wi X B A KA 5% 4 45 o
JIN Sl R 2 S R T e /N A 5 4 R
R RIEZ RN . AR SRl T S et S 4
R ARG AR R R G BRI B, X X
FIE BEMG Jm 5 R R AE 32 47 Bl 482 B 43 7 1 O
2 A AT A BB A RT U RCE R B JE1TRRE



CNE B FG B+ 45 - T4 B0 BE 1 S RO 3008 R 56 &R 2 A 1735

HA R XTI 0 B — A i oY B A SE bR
=,
R . A o i |
£ 9 — KRS 1
3 0.025 J1>< 1
£ o002 |}
= H
£ 0015
'g 0.01
g 0.005
05 T35 3 35 4

Eucliden distance

() A 123 D e 5 =l 325 DG e 3 5 3 A il 6
(a) Distance distribution curves of legal and illegal

matches

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

R

T (RR)
£

Equal error rate

05 1 15 2 25 3 35 4
Eucliden distance

(b) %5 435 % iy 28

(b)Equal error rate curves
K8 AT 48 WS> T BE I 0 5 0 25 2R
Fig. 8 Results of selecting six widths on each finger

5 % %

-2

ARICHFFERY T A AR SKIPIRES T LG E
Sk

[1] ERNST I H. Hand-ID system: United States,
3576537[P]. 1971.
[2] MILLER R P. Finger dimension comparison identi-
fication system United State ,S3576538[ P]. 1971.
[3] Abmsy, & 2. —FOpaim IR ERMAE R 7
543 ,2003,19(3 1) :324-327.
FU P,QING ZH D. A novel feature extraction algo-
rithm[ J]. Signal Processing , 2003, 19 (Supp. 1):
324-327. (in Chinese)
[4] REILLD R S,SANCHEZ-AVILA C,GONZALEZ-
MARCOS A. Biometric identification through hand

B Al 25 R SR B TR IR N 5 P i

A SRR T 5 B AT LR B TS AR AR
(L)X P R (9 18 4 9 P 0 S 98 U T 415

0 HAT X AR I RE T7  FEARAE AR BUME RS L & 2
PEPETE REA B OL R L T RLS 2] 9026 A F iR
SRR AT DI S T3R50 v — 3020 A AR AE
(2) B S A 48 1 A Sh U R ik 76 4% B 5E
BEVE BT 30T A5 ) A 5 S BRI B A R
WU A 22 2 R 1. 506 . B0 R vk 2 T

ks

i
&

o

(3D T48 58 B2 A0 5 IR 5 360 I % R AT
SYHT SRR R A TF AR R HL 6 98 B I A #]94. 03 %6
FAR A 2 BE RE A Rk B /D L R R R R E
DX AR RS AE o AS BEAS 3 R 1 R0 3 5 X4 9

AR e B 22 B AN 32 S A DE I e 1] T L 2%
P IR FE T 415 9 DX SRS B3 B RRAE B AR U0 1Y
HER R

£i B IR AU T 45 00 R X 5 2R AT B 1)
W B &IEF] 94, 032 IR BB . il o o %

15 L 14 77 3% » sk / ) 10 L T D S AR ARG 5 TR o 2R A
XI5 g B AN ARG | TR TR D5 ik B
BORANRR MR G HA LS M. i H
FIE 5 F GO KR A R R 0 s 5 ke B kS
HMAE AR EE RN AL B EF R DA
B 17 S 500 ) A R

geometry measurements|[ J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2000,
22(10):1168-1171.

[6] Mz, EHAR, EF,F. ETHIERS N TIEIT
P sk [0, FAL R A ,2005.25(10) : 2286-2288.
GU L,ZHUANG ZH Q,ZHENG G Y,etal. . Algo-
rithm for hand shape matching based on feature fu-
sion[ J 1. Computer Applications, 2005, 25 (10)
2286-2288. (in Chinese)

[6] Fh&ME, £ E7 ATk, —Fl 3 FA4RAE 5 VT 0 & 10
INEF 0] & F 545 & 4 3k, 2003, 2(3): 412-
418.
SUN D M, QIU ZH D, HE B. Automated identity



1736

Pl

K% T

17T &

(7]

[8]

[9]

verification based on feature points matching of hand
shape[ J]. Journal of Electronics and Information
Technology ,2003,2(3):412-418. (in Chinese)
WEI X, TOH K A, YAU W Y, et al.. Model-
guided deformable hand shape recognition without
positioning aids[ J]. Pattern Recognition ,2005,38;
1651-1664.
FA LI E. FH Gabor /N A8 6 i g A 51
HENREAR R LT ] b % A % T 42,2007,15(6)
973-977.
NIE X F, GUO ]. Solution of small sample size
problem in face recognition using Gabor wavelet
transform[ J]. Opt. Precision Eng. ,2007,15(6)
973-977. (in chinese)
BRI, R AR R TR R T TR R
TPk )], 3 S Ay #,2005,22(7) :128-132.
GU L.ZHUANG ZH Q. WAN SH CH. et al..
Method of hand shape extrcting in hand shape rec-
ognition[ ] ]. Computer Simulation, 2005, 22 (7);
128-132. (in Chinese)

[10] KUMAR A,WONG D C M,SHEN H C,et al..

Personal verification using palmprint and hand
geometry biometric[ M]. Lecture Notes in Comput-

er Science, Berlin: Springer,2003:1060-1068.

[11] &A% EFF . 30 2. N T/ E e g N Ot I

EER N

SEEE (1960 —), B, L TR A, 1
L B LA R W, 1982 4E T
KEEHAR 224, 1988 4E (1997 4EF
P | A= o N1 [ R = e il L e = 2R DA
2000 4F F 04 /R I Tl K24 1+ )5 H
sl 2 AR AL B 5 R R L R
PRRAE A L BL A A 98 45 O T I B 5
E-mail: yuan60(@126. com

KEHA982—), L, HMKFN L
TFFELE L2006 4F 2009 4F T30 FH Tl K
AR R, BN E
Pl A5 Ak 215 8 TR 500 O T I B 5. E-

mail ; zhuchy@neusoft. com

(12]

[13]

[14]

HEELT]. k% #h % £42,2008,16(1) :150-155.
NIE X F,TAN Z F,GUO ]. Face illumination com-
pensation based on wavelet transform [ J]. Opt.
Precision Eng. , 2008, 16 (1) 150-155. (in Chi-
nese)

BRI E AR — i T RN I BC Y T B DI B
[J]. #4585 M ,2005,41(6):85-88.

GU L,ZHANG ZH Q. A method of hand shape
verification based on template matching rules[]].
Com puter Engineering and Applications ,2005,41
(6) :85-88. (in Chinese)

FIRIE R EE ST LG TR LR
WERTEIELT ] 3t LA £ 5 & K. 2005,42(11) .
1870-1875.

GUO ZH B.QIU ZH D. A new hand shape biomet-
ric verification method based on curve fitting[ ] ].
Journal of Computer Research and Development .
2005,42(11) :1870-1875. (in Chinese)

AT A LA AR L S T AR SR Y ORI
11 G A ARG R LT ). e % 42,2007,
15(2) :289-293.

FU SH J,RUAN Q Q.MU CH P,et al.. Edge de-
tection for image measurement based on nonlinear
diffusion filtering[ J ]. Opt. Precision Eng. ,2007,
15(2):289-293. (in Chinese)

W 1977 ), L LT RN 1
+ L BB HZ L2005 4 F op E R g K B
St A LR 5 ) BB 5T T 4R 45 1
N, RENF AP E NGRS B R
PR W) R AR RN S O R RS, E-

mail; amykeli@hotmail. com



