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Dynamic signature verification method based on Pearson correlation coefficient

Liu Ruonan',Xin Yizhong',Li Yan®

(1. School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110142, China;
2. Department of Basic Courses, Shenyang Sport University, Shenyang 110102, China)

Abstract: The dynamic signature verification has problems of the unequal length of dynamic features, complex dynamic signature
verification methods, and low recognition rate. To address these issues, a dynamic signature verification method based on correlation
coefficient is proposed. First, the feature weight sum in the corresponding region is filtered and calculated by dividing the original feature
region. And the correlation coefficients between signature features are calculated by the Pearson correlation analysis method. Secondly,
the Pearson correlation coefficient distribution of genuine and simulated signatures is analyzed with the correlation coefficient as a new
feature. Finally, the signature is evaluated by combining the Gaussian density function model and setting an individual discrimination
threshold. Experimental results show that the Pearson correlation coefficient inside the genuine signature is generally higher than that
between the genuine and simulated signatures. This method shows better signature verification performance on SVC and xLongSignDB
data sets. The false rejection rate and false acceptance rate on xLongSignDB data sets are 2. 1% and 1. 7% , respectively.

Keywords : Pearson correlation coefficient; dynamic signature verification; feature weight; Gaussian density function
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Fig. 1 Original signature
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Fig.2 Normalized signature
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Table 1 Weighted feature combination of genuine signatures of different regions
X 45, G, G, Gy
[0,20) (w X py v Xty ,wXay,) (u X py g, Xty w0 Xay,) (U X pog 1,0 Xty 1,10 X @y y)
[20,40) (X py o0 Xty 5,w Xay,) (W X pyp,v Xty 5,w X ay,) (1 X Pagps¥ Xlog o, X @y 5)
[40,60) (X py 3,0 Xty 5,0 Xa ;) (u X pyy,vXty3,w0%Xays) (U X pog 3,0 Xty 3,10 X @y 3)
[60,80) (U Xpyg,v Xt 4wXayy) (X py g0 Xty 4w X ayy,) (1 X pag.q v X lyg 4, X g 4)
[80,100] (uXpy 5,0 Xty 5,0 Xas) (X pys,0 Xty 5,wXays) (1 X pag 5,0 Xty 5,w Xy 5)
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Fig.3 Feature distribution of genuine and simulate signatures
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Table 2 New feature sequence of various genuine signatures

[X 1§, G Gy
[0,20) 81,1 =0.6xp; ;+0.2x¢; 1 +0.2%a; ; 8,1 =0.6xp, | +0.2xt,  +0. 2Xa, 820,1 =0. 6Xpyy | +0. 2%t | +0. 2Xay,
[20,40) 81,2=0.6Xp; ,+0.2x1, ,+0.2xa, , 82,2=0.6Xp, ,+0.2X1, 5 +0. 2%a, , 820,2 = 0. 6Xpyg 5 +0. 2X1 5 +0. 2Xay, ,
[40,60) &1,3=0.6xp, 3+0.2X¢, 3+0.2Xa, 4 €2.3=0.6Xp, 3+0.2Xt, ;+0. 2Xa, 4 €203 = 0. 6Xpyg 3+0. 2155 3+0. 2Xay, 5
[60,80) g1.4=0.6xp, 4+0.2x¢; 4+0.2Xa, 4 €2.4=0.6Xp, 4+0.2xt, ,+0.2Xa, 4 €204 = 0. 6Xpyg 4 +0. 2155 4 +0. 2Xay, 4
[80,100] &1,5=0.6Xp; s+0.2x¢; 5+0.2Xa, 5 &2,5=0.6xp, s+0.2xt, s+0.2Xa, 5 820,5 =0. 6Xpyy 5+0. 2Xt55 5+0. 2Xay 5
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Table 3 Pearson correlation coefficient distribution

within genuine signatures

X fia] SVC #flitE xLongSignDB %44
[0, 0.2) 1364 6 472
[0.2,0.4) 1130 4218
[0.4,0.6) 1818 7422
[0.6,0.8) 3554 14 212
[0.8, 1.0] 10 134 29 040
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Table 4 Pearson correlation coefficient distribution

between genuine and simulated signatures

X [a] SVC i xLongSignDB ¥4 4
[0, 0.2) 3 898 4 682
[0.2, 0.4) 3997 2423
[0.4, 0.6) 2623 1949
[0.6, 0.8) 1969 1528
[0.8, 1.0] 5513 2758
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Fig.4 Pearson correlation coefficient distribution of

genuine and simulate signatures
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Table 5 Pearson correlation coefficient within genuine signatures and between genuine and simulate

signatures according to training set and test set
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