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Abstract

In order to improve the classified performance of smooth support vector machine model, a new
smoothed function inverse proportional function is presented, and smoothing technique is used to
overcome the non-differentiability of support vector machine model. Through rigorous demon-
stration and analysis in mathematical theory, the properties of the given smoothing function and
the convergence of the inverse proportional smoothing support vector machine (ISSVM) model
based on the smoothing function are proved. The experimental results show that the inverse pro-
portional smoothing support vector machine is superior to the polynomial smoothing support
vector machine in classified performance.
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Figure 1. The approximating degree of smooth functions
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Table 1. Experiment of NDC data set

%2 1. NDC ¥uiEgE g

Data Models time/s Training error rate (%) Test error rate (%)
SSVM 0.0532 96.7700 96.7700
FSSVM 0.0642 96.8744 96.8700
10000 x 10 TSSVM 0.0652 96.9722 96.9700
ESSVM 0.0567 97.4744 97.4800
ISSVM 0.0557 97.5237 97.5300
SSVM 0.0743 97.3211 97.2800
FSSVM 0.0811 97.4233 97.3900
10000 x 20 TSSVM 0.1047 97.5089 97.4800
ESSVM 0.0795 98.1022 98.1200
ISSVM 0.0790 98.1024 98.1200
SSVM 0.1118 97.4394 97.4350
FSSVM 0.1319 97.5461 97.5550
20000 x 10 TSSVM 0.1730 97.6061 97.6200
ESSVM 0.1120 97.7833 97.7850
ISSVM 0.1086 97.8124 97.8200
SSVM 0.2004 97.8078 97.8000
FSSVM 0.1920 97.9656 97.9650
20000 x 20 TSSVM 0.2508 98.0317 98.0400
ESSVM 0.1971 98.7033 98.6900
ISSVM 0.1902 98.8422 98.8500
SSVM 0.1145 95.7356 95.7300
FSSVM 0.1365 95.8507 95.8467
30000 x 10 TSSVM 0.1722 95.9496 95.9300
ESSVM 0.1133 96.8707 96.8700
ISSVM 0.1002 96.9852 96.9900
SSVM 0.1510 96.3856 96.3933
FSSVM 0.1718 96.5107 96.5100
30000 x 20 TSSVM 0.2083 96.5726 96.5700
ESSVM 0.1496 97.0181 97.0067
ISSVM 0.1298 97.2532 97.2500
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Figure 2. The result (1) of classification
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Figure 3. The result (2) of classification
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Figure 4. The result (3) of classification
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Figure 5. The result (4) of classification
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Table 2. Experiment of checkerboard data set
%% 2. Checkerboard #3858 5214

Data Models time/s Training error rate(%) Test error rate(%)
SSVM 2.170 93.900 93.430
FSSVM 2.220 93.900 93.501
1000/9000 TSSVM 2.102 93.900 93.370
ESSVM 1.662 93.900 93.500
ISSVM 1.420 93.890 93.920
SSVM 22.840 95.600 95.320
FSSVM 23.920 95.902 95.331
2000/8000 TSSVM 22.030 95.650 95.440
ESSVM 20.702 95.900 95.664
ISSVM 20.280 95.880 95.980
SSVM 103.480 97.430 97.311
FSSVM 81.892 97.430 97.310
3000/7000 TSSVM 80.925 97.534 97.361
ESSVM 76.750 97.700 97.470
ISSVM 74.830 97.938 98.004
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