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ABSTRACT

Online signature verification is one of the simple and efficient methods of identity verification and has less resistance
than other biometric technologies. To handle signature verification as a classification problem, it is necessary to gather
forgery signatures, which is not easy in most practical applications. It is not easy to obtain a large number of genuine
signatures either. In this paper, one class SVM is used to tackle the forgery signature problem and someone else’s
signatures are used as general handwriting data to solve the genuine signature problem. Someone else’s signature does not
share shape-based features with the signature to be verified, but it contains the general characteristics of a signature and
useful in verification. Verification rate can be improved by using the general handwriting data, which can be confirmed
through the experimental results.
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Table. 1 Feature vector description

Feature
Index Description
x|y
1 2 average speed
3 4 (Max - Min) / duration of pen-down
5 6 average of absolute velocities
7 8 average of positive velocities
9 | 10 average of negative velocities
1] 12 average of accelerations
13| 14 average of absolute accelerations
15| 16 variance of speed
17 | 18 variance of absolute velocity
19| 20 variance of acceleration
21| 22 maximum speed
23 | 24 maximum acceleration
25| 26 minimum speed
27 | 28 | difference between maximum and average speed
29 | 30 difference betwe;p positive maximl_lm velocity
and positive average velocity
31| 32 frequency of positive velocity
33| 34 frequency of negative velocity
35| 36 zero-crossover of velocity
37 | 38 average positive acceleration
39 | 40 | difference between maximum and minimum speed
41 accumulated angles
42 accumulated angles / total duration
43 average speed
44 ratio of height and width
45 ratio of eigen values of signature shape vectors
46 Zero-Crossover at gravity center
47 ratio of left and right margin at gravity center
48 ratio of upper and lower margin at gravity center
49 number of strokes
50 duration of pen-up
51 duration of pen-down
52 accumulated angles / duration of pen-down
53 variance of speed
54 maximum speed
55 average-crossover of speed
56 total duration
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Fig. 1 Error rate with respect to threshold
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Table. 2 Error rate with respect to a verification method

Verification method Average error rate (%)

SVM 13.42
1-class SVM with one threshold 17.47
1-class SVM with signer 9.62

dependent threshold
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Table. 3 Error rate and decrease in error rate with
respect to the number of training samples
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