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Abstract

Attention Deficit Hyperactivity Disorder (ADHD) is a neurological and psychiatric disorder which
causes to attention deficit, anxiety, hyperactivity and impulsive behaviors. ADHD is more common in
children and directly leads to their learning disability. The aim of this study was to accurately identify
ADHD patients by using wavelet-based features of EEG signals. Recorded EEG signals from 61
children with ADHD (diagnosed according to the DSM-IV criteria) and 60 healthy controls in the age
range of 7-12 years were used to design the system. In the proposed method by applying wavelet
transform, EEG signals were decomposed into sub-bands. For the time version of the signals in each
sub-band, the temporal and statistical features were calculated. The reduced feature set by principal
component analysis (PCA) method was then used to train the classification unit to identify ADHD
patients from healthy individuals. To obtain the desired results, different types of wavelet functions
and decomposition levels were investigated. The bior3.1 wavelet function with the support vector
machine (SVM) classifier and the rbiol.1 wavelet function with the k-nearest neighbor (kNN)
classifier presented the best performance with the recognition accuracy of 98.33% and 99.17%,
respectively. The SVM classification method with radial basis kernel function (RBF) and the kNN
method with three nearest neighbors, k = 3 obtained the best results. The results obtained in this study
compared to the results reported in previous studies showed at least a 2% improvement in the
recognition accuracy of ADHD patients.
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Table (1): The best results in identifying ADHD disorder using different types of mother wavelets and decomposition levels and SVM
classifier with RBF kernel
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Table (2): The best results in identifying ADHD disorder using different types of mother wavelets and decomposition levels and kNN
classifier with k=3
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Table (3): Comparison of the methods used and the results obtained in identifying the ADHA patients in this work and some previous studies
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. Attention deficit hyperactivity disorder

. Diagnostic and statistical manual of mental disorders

. Electroencephalogram

. Largest Lyapunov exponent

. Lempel-Ziv complexity

. Generalized Higuchi fractal dimension spectrum

. Auto regressive

. Power spectrum density

. Support vector machine

10. Radial basis function

1). Fractal dimension

12. Double input symmetrical relevance

13. Minimum redundancy maximum relevance

14. Multi-layer perceptron

15. Convolutional neural network

16. Institutional review board

17. Tehran university of medical sciences

18. Discrete wavelet transform

19. Mean absolute value

20. Mean absolute value slope

21. Zero crossing

22. Slope sign changes

23. Mean of the absolute values of the first differences of the raw signal
24. Mean of the absolute values of the second differences of the raw signal
25. Mean of the absolute values of the first differences of the standardized signal
26. Mean of the absolute values of the second differences of the standardized signal
27. Principle component analysis

28. K-nearest neighbors

29. True positive

30. True negative

31. False positive

32. False negative

33. Leave-one-out

34. Reverse biorthogonal wavelet
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35. Symlet wavelet

36. Daubechies wavelet
37. Coiflet wavelet

38. Biorthogonal wavelet
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