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FINDING THE SDF FOR ANY SAMPLE SET BY MEANS
OF TWO-STEP PSEUDOINVERSE

Chen Zikuan
(Institute of Modern Optics, Nankai University)

Abstract

The first step pseudoinverse is to find the optimal solution for the
underdeterministic linear equations related to a sample set with the constraint of
least-mean-square criterion. The second step pseudoinverse is to find the
pseudoinverse of the correlation matrix of the sample set. Finally, the expression
of the optimal SDF for any sample set is obtained, which is regardless of whether
the set is linearly dependent or not. The two-step psudoinverse approach presented
in this paper is powerful when a sample set is linearly dependent. An example by
fingerprint identification is given, and the discriminant performance of the resultant
SDF by the two-step pseudoinverse approach 1is compared with that by
Gram—Schmidt orthogonalizaion for the same sample set. The reason why the for-
mer gets better performance is discussed.
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X h=c, i=1,2,--.M. (1a)

EREERTR R Wh=C (1b)
He, CEDBEHRIER M BEERE, B C'=(c.c,---»c).
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Wh=WW7'4=C,
A= (wWwT)"'C,
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h=WT(WWT) 'C. (3a)
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BEBEBR /DX A IS AT, B/ XMIREZENEED. TR AR = B
W T ER:
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