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detrended fluctuation analysis of alpha and theta EEG

Application of the feature extraction based on combination of

permutation entropy and multi-fractal index to emotion recognition

sk

Li Xin™ ™™ | Qi Xiaoying "™, Tian Yanxiu™ ™, Sun Xiaoqi“ ™, Fan Mengdi® ™ , Cai Erjuan”
( " Institute of Biomedical Engineering, Yanshan University, Qinhuangdao 066004 )
( ™ Measurement Technology and Instrumentation Key Lab of Hebei Province, Qinhuangdao 066004 )
( ™ The College of Life Science and Bio-Engineering, Beijing University of Technology, Beijing 100124 )
Abstract
The emotion recognition was studied by using the entropy analysis of EEG signals, and an algorithm for extrac-
tion of emotion EEG features based on the combination of permutation entropy and multi fractal index was put for-
ward. The algorithm achieves EEG feature extraction by combinative use of the parameters of permutation entropy,
Hurst exponent, mass index and singular spectrum width, and achieves the emotion recognition by using Support
Vector Machine (SVM). The study indicated that for one-to-one emotion recognition, the highest accuracy of the
testing set was 92.8% , all higher than 80% except for excitement against fear. The highest accuracy increased by
41.9% compared with the permutation entropy, and 31.2% compared with the multi-fractal index. The classifica-
tion effects of positive emotion and passive emotion were further analyzed, and the average accuracy of test set was
78.3% , respectively increased by 26.7% and 1.6% compared with the entropy and the multi-fractal feature. The
method based on the combination of permutation entropy and multi-fractal index is proved to be an effective algo-
rithm for emotion EEG feature extraction, with the capacity of sufficient obtaining the nonlinear trait and multi frac-
tal feature information.
Key words: electroencephalogram (EEG) signal, permutation entropy ( PE) , multi-fractal indexes, support
vector machine (SVM)
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