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NOVEL APPROACH TO MULTI-CLASS CLASSIFICATION

FANG Yong, QI Fei-Hu
( Department of Computer Science and Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: A new multi-classifier was proposed based on support vector machines for a N-class classification problem, which
comprised N-1 support vector machines in the form of a binary tree. The generalization performance of multi-classifiers was
discussed, and a new learning algorithm, the BTSVM algorithm, was presented based on high-dimension feature spaces.
The BTSVM algorithm evaluates example distances by kernel functions, employs the maximization of minimum distances as
clustering criteria to obtain two optimal subsets, and generates the optimal classification functions with support vector ma-
chine leaning algorithms at each decision node. Theoretical analysis and experimental results show that the BTSVM algo-

rithm is superior o other compelitive multi-classifiers.
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Table 1 Experimental results of USPS handwritten digit data set

R o’ C HEHE(%) FHERD) ISR (s) AT (s )
—¥ B Rk 10. 00 100 94,9 3365 242931 47.61
BERG 83,33 100 95.1 2472 261,15 39.03
A AETEARE ik 83.33 100 95.1 2472 262,03 38.53
BTSVM # it 500. 00 100 95.1 2178 152.42 23.89
i AL gk 94

R2 UCOEXFHYBELIRBYRIBLER

UCI letter data set

Table 2 Experimental results of

ik o C iAGEIES) FERERD) YR fa)(s) MRET ) ()
— Xt H 0.31 100 97.6 9 391 399,66 40.16
WE S 0.31 100 97.7 8 724 112.70 29.67
HEEHRAE 0.33 100 97.6 8 603 114, 84 19.69
BTSVM E ik 1.00 100 97.6 2224 13,65 18.91
e Bk 95.7
#£3 UCIHEHKBELBMIER LK BM B LWL
Table 3 Experimental results of UCI covertype data set
Bk o’ C HHE(%) HRERCA) R M (s) Wit (5)
— ¥ H ik 1.00 10 72.2 10 085 1 443,50 2 651.67
RERRFE 1.00 10 73.2 9712 118,23 2 681,38
G RE T 1.00 i0 73.3 9712 - 135.89 2 350,31
BTSVM & i 1,00 10 73.2 9627 108. 84 2 306.77
W& RS 70
4 AREBEIRSERTEHER
Table 4 Experimental results of face data set
B o’ C HHE(D) FHEECr) WHERES ] (5 ) AR (] Cs)
— X H ik 125.00 100 98.6 447 28. 44 2.52
BERR b 100. 00 100 98.6 360 7.22 2.16
AR E b 100. 00 100 98.6 360 7.20 2.17
BTSVM & 3% 1 000. 00 100 98.6 320 5.23 1.81
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