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Suppressed kernel sample space projection method

for pattern recognition
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Abstract We propose SKSP; suppressed kernel sample space projection method which is extended from KSP;
kernel sample space projection method. By kernel based methods, after an input vector is mapped to a high di-
mensional feature space by a Mercer kernel function, it is classified. A kernel based method is applied to SVM
and PCA, and achieves high performance. KSP is an one-class classifier. It classifies an unknown input vector by
comparing the projection norms onto kernel sample spaces which are spanned by samples in the feature space. By
SKSP, the effect of other classes is suppressed and useful features are extracted with an oblique projection. We
show experimental results of hand written digits recognition problem and some two-class classification problems,
and show its advantages.

Key words Kernel based method, Kernel sample projection method, Support vector machine (SVM), Kernel
PCA (KPCA), Tikhonov regularization
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dataset SKSP KSpP RBF AB Reg SVM KFD
Banana 104 £ 0.5|10.4 £ 0.5| 108+ 04| 109+ 04| 11.5+0.7| 10.8 £ 0.5
Breast-cancer | 26.0 + 4.6 | 29.7 +4.5| 27.6 £ 4.7 | 26.5 £4.5| 26.0+ 4.7|24.5 + 4.6
Diabetis 23.0+£1.6| 245+19|243+19| 238+ 1.8| 235+1.7| 23.24+ 1.6
Flare-solar 372+ 45| 391 +24| 3444+20| 342+22|324+1.8| 332+ 1.7
German 23.4 + 2.1 31.3 £25| 24.74+24| 247+ 24| 23.6+ 2.1 23.7 £ 2.2
Heart 158+ 3.1115.4 + 3.3 | 176 £ 3.3 | 16.5 £ 3.5 16.0 &+ 3.3 16.1 + 3.4
Image 2.8+ 0.4 29+05| 33+£0.7|27+0.6 3.0+ 0.6 4.8 + 0.6
Ringnorm 18.0+23| 199+18| 1.7+02| 1.6+ 0.1 1.7+£01| 1.5+ 0.1
Splice 11.24+0.7| 126 +£0.7| 10.0 £ 0.8| 9.5 £ 0.7 | 10.9+ 0.7 | 10.5+ 0.6
Thyroid 4.0 + 2.3 4.2+ 28| 45+21| 46 +22 4.8 + 2.2 4.2+ 2.1
Titanic 29.4 + 10.3 283 +94|233+13]226+ 1.2|224 +1.0| 233 +£21
Twonorm 2.4+ 0.1 2.3 £ 0.1 29403 2.7+ 0.2 3.0+ 0.2 2.6 + 0.2
Waveform 9.6 + 04| 112406 107+ 1.1 | 9.8+ 0.8 9.9 +£04 9.9+ 04
# of bold 5 3 0 2 2 2
# of emph. 4 1 1 3 2 3
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