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Abstract
P300 is the most predominant cognitive component of the brain signals. In this study, the single trial

event related potentials recorded from the scalp, were decomposed to their time-frequency
components using discrete wavelet transform. These quantities were later analyzed as the features
related to the cognitive activities of brain. Study on these features showed that cognitive processes of
the brain often reflected in the feature of 5 and 6 bands. The aim of this study, as a primary step for
“lie detection using brain signals (EEG - Polygraphy)”, was to design a system for discriminating
between single trials involved P300 and those without it. In the first approach, an optimal
discriminant function based on 9 features was designed using “Stepwise Linear Discriminant
Analysis”. Detection accuracy was 75% in training data and 71% in test data. More study on this
method showed that almost similar accuracy could be obtained from the features of Pz channel alone.
In the second approach, the modular learning strategy - based on principal component analysis and
neural networks - was used. After training the systems, the maximum classification accuracy was
76% in train data and 72% in test data.
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