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Abstract

Support vector machines (SVM), which is a popular method for pattern classification, has been recently
adopted in range of problems. In training procedure of SVM, feature selection and parameter optimi-
zation are two main factors that impact on classification accuracy. In order to improve the classifica-
tion accuracy by optimizing parameter and choosing feature subset for SVM, a new algorithm is pro-
posed through combining Bat Algorithm (BA) with SVM, termed BA + SVM. For assessing the perfor-
mance of BA + SVM, 10 public data-sets are employed to test the classification accuracy rate. Compared
with grid algorithm, conventional parameter optimization method, our study concludes that BA + SVM
has a higher classification accuracy with fewer input features for support vector classification.
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Table 1. The composition of the location of the bat i
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Figure 1. Flow chart: BA + SVM parameter optimization and feature selection
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Table 2. UCI machine learning library data set

5 2. UCI 885 I ERBIRSE

bR EVEIE S I RH % FRIER
1 Breast cancer 2 699 10
2 Car evaluation 4 1728 6
3 Glass 6 214 9
4 lonosphere 2 351 34
5 Iris 3 150 4
6 Pima-Indian 2 768 8
7 Seeds 3 210 7
8 Sonar 2 208 60

Table 3. Classification of the two categories of issues
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Table 4. Experimental design
4. ZWAHRFI
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1 van ES
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Table 5. Comparison of classification results between BA + SVM and SVM and PSO + SVM
F* 5.BA+SVM 5 SVM #1 PSO + SVM M KRR ELE

ARG (%) TR 3 (%)
EAETE S SVM
PSO + SVM BA + SVM PSO + SVM BA + SVM

Breast cancer 88.97 91.11 94.38 92.27 95.96
Car evaluation 88.64 91.74 94.87 92.14 94.78
Glass 68.33 70.41 72.03 73.18 74.15
lonosphere 92.14 94.78 92.76 95.22 94.22
Iris 79.28 90.36 90.09 90.33 94.69
Pima-Indian 77.87 80.78 80.04 85.5 82.11
Seeds 84.15 88.5 87.31 87.22 86.87
Sonar 85.14 9341 92.1 96.26 95.24
Teaching 73.41 76.25 78.45 82.06 84.63
Wine 93.45 96.09 97.27 97.6 98.64

Table 6. Comparison of BA optimization and grid optimization without feature selection
6. TAFEEEBERE T BA SHMMIESH3TEL

BA F-(%) Pk AR(%)
TP TN UERf R TP TN HER R
Breast cancer 98.78 89.96 94.38 88.57 85.24 87.45
lonosphere 94.63 90.24 92.76 92.84 90.21 90.50
Pima-Indian 82.48 79.19 80.04 79.15 74.02 75.24
Sonar 96.42 91.74 92.10 79.98 97.41 90.98
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Figure 2. Line chart: Comparison of three experimental results on 4 data sets
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