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Hand Shape Verification Method Based on Hand Geometry Feature

Yuan Weiqi

Dong Qian
(Computer Vision Group, Shenyang University of Technology, Shenyang, Liaoning 110870, China)

Abstract A method for personal identification based on hand geometric feature according to the measurable
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characteristic of hand shape is presented. Firstly feature points are localized by using curvature, according to which

feature; relative length

the absolute length of some parts of hand can be calculated. Then an eigenvector composed of relative lengths is
to identify is 11. The experimental results show that, personal identification can be achieved by using the relative

— .

obtained. The relative lengths in the eigenvector are generated from the absolute lengths of some parts of hand. At

last, personal identification is achieved by computing Euclidean distance between eigenvectors. In the experiment,
==

proposed, and the method is easy to realize with characteristic of high utility.

the accurate recognition rate is 91.08 % by using only five characters, and 93.27 % when the character number used
length of hand geometric feature. It can reach a high recognition rate only by use a few characters using the method
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Fig. 1 Samples of hand shape picture bank
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Fig. 2 Schematic of absolute-length feature measurement

3 BRIk
3.1 TusbiE

PRI Al So Xt I iR 8 BB 24T — R 51
AL BE L BB RFAE 2. ST X R BT T (E A
B b B BB —AH AR AL BEAE T Otsu J7 i, (%
W2 T UBBR MR SR N LI SRS X R i
J5 B AR PG T A B SR I R B O IR R
JHVHE B B B B0 05 T 102 e J6 2 7 g BRI 25 [ o Y A
J A L T AE A8 B AR b ik — 25 5 7 R AE AR
FIE AR B I FRME 3 R,



2996 ot &5 % £ 30 &
extract hand locate key points
\ _ >
contour

M " vector

‘. form eigen -

. _—> the same hand
matching|

L different hands

K3 FIE AR

Fig. 3 Automatical identification process of hand shape
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Fig. 4 Searching zone with the obvious change of curvature. (a) calculate £(s) on the traced hand contour; (b) ¢(s)

of the finger contour in Figd(a) with As=20; (c¢) detected corners (marked as thick dots) on the traced contour
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Table 1 Relation table of actual measure and automatic recognition

Method Eigen vector Character number EER /% ARR /%
Actual measure 1 5 7.88 92.29
Actual measure 2 8 6. 34 93. 81
Actual measure 3 11 5.83 94. 38
Automatic recognition 1 5 9.16 91.08
Automatic recognition 2 8 7.68 92.52
Automatic recognition 3 11 6.92 93. 27
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Fig. 7 Measurement results of eigen vector three. (a) Distance distribution; (b) ROC curvature
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Fig. 8 Automatic recognition results of eigen vector three. (a) Distance distribution; (b) ROC curvature
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