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A noval support vector data description-based feature selection method

CAO Jin"?, ZHANG Li"?, LI Fanzhang' *

(1. Department of Computer Science and Technology, Soochow University, Suzhou 215006, China; 2. Provincial Key Laboratory for
Computer Information Processing Technology, Soochow University, Suzhou 215006, China)

Abstract ;: There have been proposed feature selection methods based on support vector data description (SVDD) ,
or SVDD-radius-RFE and SVDD-dual-objective-RFE. These methods are time consuming due to the high computa-
tional complexity. To remedy it, a support vector data description-based feature selection method is proposed, ie
SVDD-RFE. In this method, feature elimination depends on the energy of directions in the center of hypersphere. In
addition, a scheme of recursive feature elimination ( RFE) is introduced to iteratively remove irrelevant features.
Experimental results on the Leukemia dataset showed that this method has fast speed for feature selection, and the
selected features are efficient for subsequent classification tasks.

Keywords : support vector data description; feature selection; recursive computation ; recursive feature elimination ;

cancer recognition; gene expression
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Table 1
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DEBENEN

The accuracy with the change

Fig.1
MIE 1 7] LLE Y SVDD-RFE %% T SVM-RFE
AT DA B AF R KGR . BLTE £ = 6 Wk By,
E3E 2 B A5, PR I ORI S b BE R & =
5., TR SEL C WAEALXT 4 FRRRAE L5 077k
" BE B % W, X F SVM-RFE, C *&
{0.1,1,10,100,1000} 4 A& B {E, %F T SVDD-
RFE .SVDD-radius-RFE F1 SVDD- dual-objective-RFE
3MITEE, CHE [1/n,1] IR S DEIESFIEEFE, n
FNGAREA 195, B {0.037,0.28,0.52,0.76,1} .
R B TARRE C AT, Sk mnd s
[ WAMNAH AN TRE BRI, B3R KNN
I3 AR TR B R

4 PR EE IR 77 A M A MR E IR R IR L BB
The comparison of training between QINN and BPNN

SVM-RFE SVDD-radius-RFE
C i ALLHE  AMLAY A 817 ¢ fii ALL W AML A PR iB8f7A)
%/ % BEE/ % [FE/ % [d]/s FR/% BER/% [F1%/ % [E]/s
0.1 100.00 14.29 57.14 507.64 0.037 0 100.00 50.00 154 058.76
1 100.00 14.29 57.14 491.95 0.28 100.00 35.71 67.86  11917.37
10 100.00 14.29 57.14 500.43 0.52 100.00 42.86 71.43  12432.45
100 100.00 14.29 57.14 432.83 0.76 100.00 42.86 71.43  11575.10
1000 100.00 14.29 57.14 431.20 1 100.00 42.86 7143 10359.75
SVDD-dual-objective-RFE SVDD-RFE
C i ALL 4 AML B FHE s ¢l ALL 9  AML W F3H  &irh
Mg/ % HhE/% bE/ % [&]/s m%/% BEE/% W/ % [E]/s
0.037 100.00 21.43 60.71 4423098  0.037 95.00 92.86 93.93 163.87
0.28 95.00 35.71 65.36  9522.17 0.28 100.00 50.00 75.00 137.82
0.52 100.00 7.14 53.57  9721.61 0.52 100.00 50.00 75.00 165.13
0.76 100.00 7.14 53.57  10253.75 0.76 100.00 50.00 75.00 155.48
1 100.00 7.14 53.57  9398.531 100.00 50.00 75.00 153.83
None
C i ALLW#H  AMLW  FHHE BT
W%/ % BRI/ % 3/ % H)/s
- 100.00 29.00 64.50 -
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