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An AdaBoost Support Vector Machine Ensemble Method with

Integration of Instance Selection and Feature Selection

YANG Honghui, WANG Yun, SUN Jincai, DAI Jian, LI Ya’an

(School of Marine Science and Technology. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: An AdaBoost support vector machine ensemble (IFSelect-SVME) method with
integration of instance selection and feature selection is proposed to improve the classification
accuracy of AdaBoost ensemble algorithm and to simplify the complexity of the classification
system. The proposed algorithm selects instance subsets via the weighted immune clonal instance
selection algorithm in each cycle of AdaBoost algorithm, and the feature subsets are obtained
using the mutual information sequential forward feature selection algorithm. Then the individual
SVM classifiers are trained by the resulting optimal feature instance subsets in each cycle, and
combined via majority vote to generate the final decision system. Simulation results on 9 UCI
datasets and comparisons with the AdaBoost SVME algorithm show that the IFSelect-SVME
algorithm obtains better classification accuracy with the number of instances decreasing to
30. 8%-80. 0% and the number of features decreasing to 32.2%-81.5%. The proposed IFSelect-
SVME algorithm simplifies the structure of ensemble model, shortens the classification time of

test instances, and gives a classification system with better classification accuracy.
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