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Off-Line Chinese Signature Verification
Based on Segmentation and HMM
Xiao Dao-Ju!

CHEN Xiao-Su'! WU Zhen-Hua!

Abstract Automatic off-line Chinese signature verification is
a very complicated problem. The difficulty lies in the fact that
it is hard to find a signature model that is insusceptible to intro-
classes distance and at the same time is sensitive to inter-classes
distance. In this paper, a simple robust segmentation method
with low computation cost is proposed which can successfully ex-
tract strokes of handwritten Chinese characters and takes into
account the characteristics of signature verification. After be-
ing segmented and feature extracted, each signature is repre-
sented by a series of six-dimensional vectors quantized using an
improved vector quantization method to obtain a series of ob-
servation values. T'welve genuine samples were used to train the
signature DHMM of a writer and 4576 signatures are used in the
test. The cross error rate is only 5.5%.

Key words Signature verification, segmentation, HMM, vec-
tor quantization
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Fig. 1 Thining results of signature images
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Fig. 2 Pixel and it’s neighbours
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Fig. 3 Sample result of segmentation
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Table 1 Compare of two kinds of quantization methods

FRR(%) 24 FAR(%)
RT' HEEH BEpi s BN
-2.68 21.35 21.42 13.28 0.43

Bk -2.7 18.23 24.34 14.84 0.53
—A 2,72 13.54 2491 16.41 0.71
ik -2.74 9.38 31.39  22.27  0.88
ik -2.76 7.81 33.68 25.39 1.18
) -5.42 7.29 11.63 5.47  0.13
HE -5.44 6.25 12.04  5.86  0.13
X4y -5.46 4.69 13.03  6.25  0.13
4 -5.48 4.17 13.26  6.64  0.15
14 -5.5 3.65 13.61  7.03  0.18
1. RT Jyi s

* 2 AR e IR B A8 iRl
Table 2 Samples of number of fork point when using different
fork point definition

Definition The first* The second?
Def. of Liu 8 51
Def. of Tang 8 45
Def. of us 18 84

1. &1 P A%s
2. B 1 R EAEA

100 T T
Def. of us
90r — — - Def of Liu ef al. j/
ol Def. of Tang ef al. g

e

6 58 56 54 52 5

48 46 44 42 4

5 SR =N RIAS S SRS IE 45 R L AL
Fig. 5 Compare of verification results when using three
different fork point definitions
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# 3 RSB A3 LRI AN R I 360 TR S5 R L

Table 3 Compare of verification results when using different number of state and mix degree

e
1 2 3 4 5 6 7 8
3 14.06 7.88 8.27 11.20 10.29 8.33 9.11 10.48
4 13.61 9.77 8.72 7.88 8.07 9.38 8.46 10.94
5 12.96 6.90 5.79 7.81 9.18 8.27 6.97 8.98
6 12.96 8.46 6.64 8.20 7.36 7.81 8.46 8.72
IR 7 14.06 6.71 6.71 8.27 7.16 5.79 9.38 8.07
8 13.61 6.25 6.71 6.71 8.27 8.27 7.16 9.38
& 9 14.97 6.90 5.53 5.34 8.07 7.10 8.01 6.90
10 16.54 8.27 7.36 7.16 6.51 5.79 5.34 8.01
% 11 14.52 9.83 6.90 6.71 6.90 7.16 6.25 7.55
12 13.61 6.05 7.36 6.05 6.71 5.60 8.07 7.55
13 12.04 7.62 8.92 7.88 5.79 5.14 6.25 6.45
14 11.85 8.27 5.60 6.71 6.25 7.16 5.14 7.88
15 11.85 7.55 7.81 7.36 6.25 6.25 6.71 8.46
1. A P RAE—AN LA % 52 i A B i AN 2
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