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Abstract Feature extraction is one of the hot topics in the field of pattern recognition. In this paper a
new feature extraction method called Fisher discriminant minimal criterion is proposed to improve the
performance of feature extraction. Conventional Fisher discriminant criterion is inversed and null space of
between-class scatter matrix is defined in this algorithm. Therefore limitation of final eigenvectors’
dimensions determined by class number is overcome and more effective classification information can be

achieved. Experimental results on face databases demonstrate the effectiveness of the proposed algorithm.
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Table 2

Recognition Rate Comparison on NUST603 Face
Database
2 NUST603 %

Training Sample/Class

Eigenface Fisherface Proposed Method

3 93.75 95.46 96.67

4 95.73 96.65 97.50

5 96.19 97.25 99.06

6 97.60 98.48 99.17
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Feature extraction is one of the key steps in face recognition. Within the past two decades numerous feature extraction
algorithms have been proposed. Among these feature extraction algorithms linear discriminant analysis LDA is widely used.
However statistical learning methods including the LDA-based algorithms often suffer from the® small sample size” S3  problem.
Up to now principal component analysis PCA plus LDA is a popular method to address this problem. Unfortunately number of
final features is limited by the rank of between-class scatter matrix. In this paper a new feature extraction method called Fisher
discriminant minimal criterion is proposed to improve the performance of feature extraction. Conventional Fisher discriminant criterion
is inversed and null space of between-class scatter matrix is defined in this algorithm. Therefore limitation of final eigenvectors’
dimensions determined by class number is overcome and more effective classification information can be achieved. Experimental results

on ORL face database and NUST603 face database demonstrate the effectiveness of the proposed algorithm.



