ISSN 1000-1239/CN 11-1777/ TP
Journal of Computer Research and Development 43 12 2138~2143 2006

SVM

510641

cszxm@scut. edu. cn

A Face Verification Algorithm Based on Negative Independent Sample Set and
SVM

Zhang Xingming and Li Heheng

School of Computer Science and Engineering South China University of Technology Guangzhou 510641

Abstract In many face verification applications there are no face database for SVM training such as PC
face security logging-on system. A new face verification algorithm based on negative independent sample
NIS set is presented by analyzing existing SVM-based face verification algorithm and the demand for
practical application. The approach generates enough positive samples by means of wobbling eyes of the
user s registered image employs FLD to extract feature and deletes uniform samples in NIS with the
rank-based FLD face recognition method. This scheme can resolves the classification conflict problem
between the negative and the positive sample sets. After the negative and positive samples are sent to SVM
for training the SVM can do face verification for face image. The experiments on the SCUT face database
indicate that the proposed method can ensure lower FAR if the negative samples are large enough and the
number of support vectors does not increase alone with the number of negative samples. A PC security

logging-on system has been developed based on this face verification algorithm.
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Table 1 Comparison of Several Methods
1 3 % 6
5 Samples 1 Samples
Method FRR FAR FRR FAR SVM
FLD+ SVM 1.86 3.49 10.63 1.06
Eigenflow 22.33 10.09 30.92 13.00 5
IESM 30.10 11.50 36.43  22.15
MACE 19.49 14.87 25.76 20.12 SVM
SVM
Eigenflow IESM  MACE
FRR
FAR FRR
10%
NIS FAR 7
20 50 100 NIS
FAR . FLD + SVM
SVM 5 . 2
Table 2 The Relationship Between NIS and FAR
2 NIS FAR %
NIS 20 NIS 50 NIS 100
FRR FAR FRR FAR FRR FAR
0.34 7.34 0.97 5.70 1.86 3.49
FAR
NIS FRR
FAR
SVM SVM
SV FLD
PCA + KFDA sig KLDA cos
3
. NIS 100
5 . 3

Table 3 The SV Number of Different Eigenvector Dimension

3 %
Method Dimension SV Number
FLD 76 59
PCA + KFDA 29 24
KLDA 36 28

NIS
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Research Background
Face verification technology has been of very important application value on public security custom airport video surveillance
and checking on work attendance. Because face verification’ s essence is a binary classification problem and the support vector machine
SVM is good at it. In recent years A number of papers have been published for the SVM-based face verification. But all the
methods above use a face database to train and test SVM  in some real face verification system for instance a face entry system
using face verification there are no a face database 1i.e. no negative sample set. Even if exists negative sample set the relevancy
between negative sample set and client specific positive sample PS set will be a problem to the SVM training efforts. To solve this
problem this paper puts forward the notion of negative independent sample NIS set and wipes off like terms to avoid the influence
of the client sample appear in the NIS set. Otherwise to the problem of positive sample’ s lack this paper introduces the method of
wobbling eyes’ coordinate to get enough quantity of positive samples to achieve the balance of positive and negative samples. This
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