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Abstract

In many face recognition problems, the number of available images is limited compared to the dimension of the input
space which is usually equal to the number of pixels. This problem is called as the ‘small sample size' problem and
regularization methods are typically used to solve this problem in feature extraction methods such as LDA. By using
regularization methods, the modified within class matrix becomes nonsingular and LDA can be performed in its original
form. However, in the process of adding a scaled version of the identity matrix to the original within scatter matrix, the
scale factor should be set heuristically and the performance of the recognition system depends on highly the value of the
scalar factor. By using the proposed resampling method, we can generate a set of images similar to but slightly different
from the original image. With the increased number of images, the small sample size problem is alleviated and the
classification performance increases. Unlike regularization method, the resampling method does not suffer from the heuristic
setting of the parameter producing better performance.
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Table 4. Recognition rate using regularization method for

AT&T data.
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Table 5. Recognition rate using LDA from schematically

resampled AT&T data.

No. of LDA LDA 16
. LDA 4 d-s|LDA 9 d-s

feature original d-s
5 56.5 79 77 83.5
10 63 &5 &b 89.5
15 735 855 85 90.5
20 745 87 91 91.5
25 74 0 93 93
50 7 90.5 935 94.5
7 745 90.5 935 94
100 745 90 925 93.5
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Table 6. Recognition rate using LDA from randomly
resampled AT&T data.

No. of random random random random
feature original 4d.s 9d.s 16 d_s
5 585 745 795 84
10 72 805 87 89
15 75 5.5 895 90.5
20 785 36 895 92
25 80 875 92 93
50 81.5 895 935 94.5
75 815 895 925 95
100 815 89 935 95
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resampling about AT&T data.
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