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Abstract:

Analyzing brain activity is one of the most critical research areas in neuroscience. Recently,
examining such activities in patients with brain disorders has attracted much attention.
Comparing brain activity in healthy people and people with certain disorders is among the
important research areas in this field. One of the serious diseases caused by neurological
disorders of the brain is schizophrenia, an acute mental disorder, and its early diagnosis is
essential. Since the electroencephalogram or EEG signal— a non-invasive and multi-channel
recording of the brain's electrical activity taking place with a high time resolution— it contains
valuable information about brain functioning and its regional connectivity. Accordingly, the
EEG signal is considered one of the most important diagnostic tools.

In this project, the EEG signal has been employed to detect schizophrenia. The data used in
this study include the EEG signals of 39 healthy people and 45 people with symptoms of
schizophrenia, recorded with a frequency of 128 Hz from 16 channels for one minute. Due to
the EEG's non-stationary and non-linearity nature, the fractal dimension, known as non-linear
features in signal processing and a measure of the signal's complexity, was extracted using
seven different algorithms (seven fractal indices including the Higuchi dimension, Katz
dimension, Generalized Hurst exponent, Maragos-Sun dimension, detrended fluctuation
analysis, Liebovich-Toth dimension, and fractal volatility) from each channel, separately.
Finally, to check the performance of these features and compare them, the Wilcoxon rank
sum test, a non-parametric statistical test, was executed. A similar process was performed on
the average value (over channels) for each person. The results of the investigations indicate
that the Maragos-Sun dimension shows significant differences in all channels (p<0.05) and
average value (p<0.001), so it can be said that the complexity of EEG signals is significantly
reduced in schizophrenia.

Keywords: Schizophrenia, electroencephalogram signal, fractal dimension, Wilcoxon rank
sum test
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