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An Orthogonal Feature Extraction Method Based on the Within-class

Preserving for Small Sample Size Problem

LIN Yu-E!»2 GU Guo-Chang! LIU Hai-Bo! SHEN Jing® ZHAO Jing'

Abstract Orthogonal feature extraction methods are widely employed to enhance the discriminatory information for the
face recognition task, but often suffer the small sample size problem which arises if the number of samples is smaller than
the dimensionality of samples. To solve this problem, an orthogonal feature extraction method based on the within-class
preserving is proposed. The proposed method redefines the within-class and between-class scatter matrices according
to the space information among samples belonging to the same class, and then gives the new objective function. This
method may encounter the small size sample problem when it is applied to face recognition task, and so we firstly map the
original space into a low dimensional subspace, then the singularity of the total-scatter matrix can be avoided in this low
dimensional subspace. It is proved that the discriminant vectors derived in this low dimensional subspace are equal to the
discriminant vectors derived in the original space. Experimental results on face database demonstrate the effectiveness of

the proposed method.
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Table 1 Performance comparison on the YALE database

HBAAFR FEAABEHINE (%)
3 4 5 6 7 8
OLPP 75.17 7838 79.56 85.87 86.45 88.12
OLDA 77.53 80.57 86.33 89.47 88.83 91.22
ODLPP 79.75 85.32 86.45 90.36 91.17 93.16
OFEMBWP 86.25 88.29 89.67 91.07 93.72 95.28
%2 FERET AR LRSS R L
Table 2 Performance comparison on the
FERET database
FAATR FEAN S PAE (%)
3 4 5
OLPP 50.53 55.90 57.25
OLDA 68.75 75.78 77.50
ODLPP 73.28 77.20 78.75
OFEMBWP 75.33 79.15 80.55

#3 AR ANMGE Ll g Bt

Table 3 Performance comparison on the AR database

SREA R FEANM S B (%)
3 4 5
OLPP 50.39 50.98 53.85
OLDA 75.97 83.61 84.03
ODLPP 78.12 84.80 86.38
OFEMBWP 83.77 87.75 90.18
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