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SVM MODEL OPTIMAL MULTI-PARAMETER SELECTION
METHOD FOR IMBALANCED DATA TARGET RECOGNITION
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(ATR Key Laboratory, College of Electronic Science and Engineering, National University
of Defense Technology, Changsha 410073, China)

Abstract: SVM model optimal multi-parameter selection method for imbalanced data recognition was proposed. First, the
connotation and necessity of SVM model multi-parameter selection were theoretically analyzed. Then, a multi-parameter se-
lection criterion based on F-measure was given, which can represent the recognition performance completely. The genetic
algorithm was used in search of optimization of multi-parameter in parallel parameter optimal selection. The proposed meth-
od can get the global optimal solutions of SVM model multi-parameter, and avoid the local optimal solution caused by gradi-
ent method, and can also decrease the computational complexity of experiential selection method. The experimental results
of the benchmarks and radar HRRP data sets reveal that the proposed multi-parameter selecting method can get the global
optimal solution of SVM model. The recognition performance of the optimal SVM model can achieve much improvement.
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Table 1 Results of SVM niodel optimal multi-parameter selection on benchmarks
o HHE ¢ MR g AR AR
Fai HB(+1/-1) #HEHE o? C IRBIR ct F JALCIE
Banana 2 400(217/183) 4900 1 316.2 88.47 91.41 0.8713 88.69
Breast cancer 9 200(58/142) 77 50 15.19 73.96 0.121 0.4118 74.03
Diabetis 8 468(170/298) 300 20 (JECREBH) 76.47  0.47074 0.5868 77.00
German 20 700(217/483) 300 55 3.162 76.39 0.0478 0.6028 80.67
Heart 13 170(76/94) 100 120 3.162 84.05 0.6237 0. 7901 83.00
Thyroid 5 140 (39/101) 75 3 10 95.20 130.22 0.9804 98.67
Waveform 21 400(132/268) 4600 20 1 90.12 0.372 0.8492 89.48
KA A RN RS (S 4R
Banana 0.256 0.206
Breast cancer 9.4 155.4 10.7 18.1 11.3 15.4 21.6 13.1 14.7
Diabetis 2265.4 8.3 19.4 127.2 41.7 10.8 8.1 19.0
G 30.4 20. 1 21.5 23.4 595.2 28.9 49.2 59.8 44.6 39.3
crman 140.9 25.6 2085. 1 26.3 3.1 2.0 347.8 81.3 120.3 30.3
Heart 26.1 145 79.6 15.8 18.6 35.4 18.9 145 1235 14.3 14.8 13.1 19.9
Thyroid 0.2 0.1 5.9 0.1 1.4
36.5 66.2 22.1 167.9 22.0 88.6 64.8 39.9 41.8 21.5
Waveform
23.2 67.3 22.1 36.9 35.7 34.8 94.9 34.7 30.1  52.8 61.9
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Fig.1 SVM model multi-parameter of 4 planes (a) model multi-
parameter of B737 (b) model multi-parameter of B747 (c¢) model
multi-parameter of F16 (d) model multi-parameter of F18
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F2 EiAHIR HRRP RFEEAR 4R
Table 2 Classification results of Radar targets’ HRRP

EXRERISKTHER  AIERIILGR
T ]
B R
(%) T ()
B737 96.86 0.98893 0.1047 99.50
B747 8 300 96.49 0.98891 0.1685 99.30
F16 78.22 0.76705 0.7162 86.52
F18 72.13 0.70366 0.2777 86.73
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