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Increasing Classification Accuracy of Motor Imagery EEG
Signals with Logical Combination of Classifiers and by
Applying Genetic Algorithm and Small Decision Trees

M. Jahantigh?, MSc Student; M. Charmi?, Assistant Professor

1- Faculty of Engineering, University of Zanjan, Zanjan, Iran, Email: morteza.jahantigh@znu.ac.ir
2- Faculty of Engineering, University of Zanjan, Zanjan, Iran, Email: charmi.mostafa@znu.ac.ir

Abstract: In this paper we present a two-step method to improve classification accuracy of EEG signal. The main objective of this
paper is to improve the classification of motor imagery derived from brain signals. In this regard a hybrid classifier based on Boolean
rules and genetic algorithm is presented that uses the features of time-frequency domains for feature extraction of EEG signal which
contains statistical and non-statistical indicators obtained from the wavelet packet transform. In this paper in order to improve the
classification results, in the first step a set of classifiers with different errors is created. At this point the extracted features are given to
the decision tree classifier as base classifier. In the second step using genetic algorithms, optimal combination rule to combine the
results of the classifiers is obtained. Combination rule is proposed according to the Boolean rules. For required data, third data set from
second version of BCI competition data sets is used. Implementation results of the proposed method have shown accuracy of 96.43%
which compared to the existing methods in EEG signal classification, have 6.43% better performance.

Keywords: Brain-computer interface, classifiers combination, boolean algebra, genetic algorithm, wavelet transform.
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