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Fig. 1 Flowchart of Step 1
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Tab.1 UCI dataset characteristics

EF K RRIE

Heli R FEARR AR %
Tonosphere 126 225 34
Hepatitis 32 123 19
Breast Cancer (BC) 201 85 9

Climate Model Simulation Crashes (CMSC) 46 494 18

Australian Credit Approval (ACA) 307 383 15
Stalog Heart (SH) 150 120 13
Vertebral Column (VC) 210 100 6
Breast Cancer Wisconsin (BCW) 444 239 9
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Tab. 2 Comparison results of the proposed algorithm with other algorithms in UCI dataset

GRS Bk R R FifH B Bk iR Fy {8
SVM-H 91.51 86. 96 SVML 76. 81 75. 00

FSVM 93. 40 90. 14 FSVM 71.50 67.04

FWSVMLo 95. 28 92.11 FWSVMLJ 82.13 82. 30

Tonosphere FWFSVML!2) 94. 34 92. 11 ACA FWFSVML!2) 75.85 74.23
CKA-FSVMI! 92. 45 88. 89 CKA-FSVMF! 68.12 69. 44

DFW-FSVMI1 95. 28 93.15 DFW-FSVMCI1] 84. 06 84. 36

AR S 96. 30 94. 69 AR S 85.05 86. 44

SVMLH 80. 85 40. 00 SVMH 79.01 81.32

FSVMLY 80. 85 57.14 FSVMLH 74,07 76. 92

FWSVMI0! 76. 60 47.62 FWSVMo! 80. 25 82.98

Hepatitis FWFSVMLIZ] 82.98 55.56 SH FWESVML!z] 72. 84 76.09
CKA-FSVMLY] 85.11 36. 36 CKA-FSVML) 76. 54 78.65

DFW-FSVMLU 82.98 60. 00 DFW-FSVML! 81.48 84.21

AR Sk 86. 67 62.50 AR S 85.19 84.51

SVMLH 68. 60 78.74 SVMI] 82. 80 88.06

FSVMM 74.42 83.33 FSVMM 86.02 90. 65

FWSVMC] 72.09 81. 54 FWSVMCI] 87. 10 90. 91

BC FWFSVMIZ] 75.58 84.21 vC FWFSVML!Z] 87.10 91. 30
CKA-FSVMLY] 69. 77 82.19 CKA-FSVMY] 86. 02 90. 08

DFW-FSVML1 76. 74 85.07 DFW-FSVML11] 89. 25 92.42

A 77.27 85.51 AR Sk 90. 32 92.68

SVMH 92.59 45. 45 SVMIt 95. 54 96. 60

FSVMI 93.21 42.11 FSVMIH 95. 05 96. 24

FWSVM1] 93. 83 44, 44 FWSVM1] 96. 04 96. 97

CMSC FWFSVML!2] 94, 44 52.63 BCW FWFSVML12] 95. 54 96. 60
CKA-FSVML?) 94. 44 66. 67 CKA-FSVM!) 95.05 96. 24

DFW-FSVMI 95. 68 66. 67 DFW-FSVML! 96. 53 97. 36

Ak 95. 28 66.67 A 97.20 97.79
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Fuzzy support vector machine algorithm based on two-step feature weighting

JU Zhe”, SONG Yiming

( College of Science, Shenyang Aerospace University, Shenyang 110136, China )

Abstract: A fuzzy support vector machine algorithm based on two-step feature weighting is proposed.
Firstly, the information gain algorithm is used to obtain the feature weights of the samples. Then, the
Spearman correlation coefficients between the feature with the maximum weight and other features are
calculated, and the corresponding Spearman correlation coefficients are multiplied by the maximum
feature weight. Then the results are added with the original feature weights to get the new feature
weights, so as to reduce the impact of weakly correlated features and irrelevant features on
classification. Finally, when designing the fuzzy membership of samples, not only the distance
between samples and class center is considered, but also the affinity between samples is introduced.
And the distance and the affinity are fused so as to reduce the influence of uneven distribution of
samples on classification accuracy. Experiments on UCI dataset show that compared with several
popular fuzzy support vector machine algorithms, the proposed algorithm is improved in accuracy and

F, value.

Key words: fuzzy support vector machine; feature weighting; information gain; membership function



