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Simultaneous Feature Selection and SVM Parameters Optimization Algorithm Based on Binary PSO
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Abstract Feature selection and classifier parameter optimization are two important aspects for improving classifier per-
formance and are solved separately traditionally. Recently, with the wide applications of evolutionary computation in
pattern recognition area, simultaneous feature selection and parameter optimization become possible and tendency. To
solve the problem, we propose a simultaneous feature selection and SVM parameter optimization algorithm based on bi-
nary PSO algorithm called PSO-SVM. The experiments show that the algorithm can efficiently find the suitable feature
subsets and SVM parameters, which result in good classification performance, Compared with GA-SVM*!, PSO-SVM
can get a more compact feature subset and run more efficiently.
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21 FBFAH UCIHKEE
No. of| No. of | Nominal | Numeric| Total
Names .
classes |instances| features | features | features
Pima-Indian diabetesj 2 768 0 8 8
Heart disease 227 0 7 6 13
Ionosphere 2 351 0 34 34
Sonar 2 208 0 60 60
Iris 3 150 0 4 4
Vehicle 4 990 0 18 18
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Names Total features Particle No.
Pima-Indian diabetes 8 100
Heart disease 13 100
Ionosphere 34 200
Sonar 60 300
Iris 4 50
Vehicle 18 150

5.4 XEHR

# 3R E SVM B #:,GA-SVM & #: f1 PSO-SVM &
BEESMUEE ERRBRER, 2088, KPP EEE %
HER—BEE LET 10 KB4 R K FHE,

% 3 SVM,.PSO-SVM #= GA-SVM =Zf 7% ik £ R H 4B F L ey e ik

SVM PSO-SVM GA-SVM
Average Average Average Average Average Average Average Average Average
Datasets positive negative overall positive negative overall positive negative overall
hit rate hit rate hit rate hit rate hit rate hit rate hit rate hit rate hit rate
Diabetes 0. 7318 0. 7440 0. 7396 0. 7433 0.7920 0. 7748 0. 7835 0. 8704 0. 8150
Heart disease 0. 8000 0. 8067 0. 8037 0.9417 0. 9267 0.9333 0. 9447 0.9511 0. 9480
Ionosphere 0.9532 0.9377 0. 9431 0.9923 1. 0000 0. 9971 0. 9963 0. 9876 0. 9856
Sonar 0.9477 0. 6722 0. 8187 1. 0000 1. 0000 1. 0000 0. 9863 0. 9842 0. 9800
Iris NA NA 0. 9667 NA NA 0. 9800 NA NA 1. 0000
Vehicle NA NA 0.7634 NA NA 0. 9256 NA NA 0. 8406
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Datasets PSO-SVM GA-SVM
Average number of selected features Average number of selected features
Diabetes(8) 1.4 3.7
Heart disease(13) 4.1 5.4
Ionosphere(34) 3.9 6.0
Sonar(60) 5.8 15.0
Iris(4) 1.0 1.0
Vehicle(18) 9.7 9.2
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