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Abstract

In the recent decade, the P300 component has been applied frequently in the guilty knowledge test
(GKT). In various studies, the Pz channel is introduced as the most informative channel about P300
components. However, other studies have shown that Fz and Cz channels also provide helpful
information about P300. Therefore, solving the challenge of optimal fusion of the information of
these three channels can improve the performance of GKT. In this study, recurrent quantification
analysis of EEG signal was applied to extract information about P300. Also, information fusion
techniques, feature level fusion and decision level fusion approaches, were used to solve the
information fusion challenge. Feature level fusion is performed based on two methods; (1)
concatenating feature vectors of the three channels to form a new overall feature vector and (2)
feature selection from this new feature vector using a genetic algorithm. In decision-level fusion,
the posterior probability of each class is calculated based on feature vectors and reliability of
different channels and applied for discrimination of guilty and innocents subjects. Among different
proposed approaches, decision-level fusion outperforms other methods with an accuracy of 90%, a
sensitivity of 86.67%, and a specificity of 93.33%. In addition, the speed of this method is higher
than genetic algorithm-based information fusion.

Keywords: Guilty Knowledge Test; Electroencephalogram; Information Fusion; Channel Reliability;
Genetic Algorithm



