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Chebyshev Chaotic Map Anxiety disorders are one of the most common and debilitating mental disorders
worldwide. On the other hand, since 2019, with the outbreak of Covid-19, anxiety has

Anxiet . . . S
. .y increased among people, especially the medical staff. Currently, anxiety is diagnosed
Z””IC'Pal Component (when the symptoms are severe enough) using a questionnaire by a specialist. To resolve
nalysis

this shortcoming, researchers have recently paid attention to the use of brain signals.
Electroencephalogram Consequently, the present study aimed to diagnose anxiety using brain signals. The
novelty of this study is the use of the Chebyshev chaotic map for the first time in
biological signal analysis. It used the DASPS database, which includes a 14-channel
electroencephalogram (EEG) of 23 people (10 men and 13 women, with a mean age of
30 years). The self-assessment manikin scores were used to divide anxiety into two and
four levels. First, the data were normalized. Then, the chaotic map was reconstructed
and divided into 128 strips. The density of points in each of the strips was calculated.
Two indicators were considered as features, (1) maximum density and (2) its
corresponding sample. Finally, features were applied to Support Vector Machines
(SVM) and k-Nearest Neighbors (K-NN) in 5 ways, (1) feature 1 of all channels, (2)
featurel mapping of all channels using principal component analysis (PCA), (3) feature
2 of all channels, (4) feature 2 mapping of all channels using PCA and (5) each feature
- each channel separately. The results show a maximum accuracy of 93.75% for
diagnosing two levels of anxiety and 96.15% for diagnosing four levels of anxiety. In
addition, K-NN outperformed SVM. Accordingly, the proposed algorithm can be
introduced as a suitable approach for diagnosing anxiety.
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