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Research on EEG Mental Arithmetic Classification Based on Amplitude Permutation

Entropy for Global Graph
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Abstract: Mental arithmetic is a skill commonly used in daily life. It involves various cognitive processing
processes that cause changes in brain activity, so research on its electroencephalogram (EEG) can help
improve the level of research on cognitive tasks. Amplitude permutation entropy for global graph
(APEGG) is proposed to apply to the study of EEG mental arithmetic, to make up that the traditional
permutation entropy for graph (PEG) can not fully reflect changes of the neighboring nodes around brain
network nodes, and overcome the problem of insensitive EEG signal amplitude. At first, the EEG brain
network is constructed using the phase locking value (PLV), the synchronization and correlation between
multi-lead EEG signals are analyzed, and then the amplitude permutation entropy for global graph of the
brain network at different frequency bands is calculated. Finally, support vector machine (SVM) is used

for classification. EEG in public data sets is used for simulation, and the mental state of different frequency
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bands and resting state entropy scatterplot are analyzed, showing a larger difference. The classification
results show better results compared with other algorithms.

Key words: classification of mental arithmetic; entropy; brain network; support vector machine (SVM);
phase locking value (PLV)
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Fig.5 Scatterplot of entropy values for the first nine subjects in «- and $-bands for mental arithmetic and resting states
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Table 2 Comparison of classification accuracy of the proposed algorithm and those in other literatures

He TR FRE $R IO ST SRR/ %
SCHk[15] He1 i SVM 74.8
SCHk[30] TR SVM 72.3
CHk[31] BEAR Jii Y SVM 66.9
Hk[32] ARCF® AdaBoost 89.0
Hk[32] SHEN® AdaBoost 76.0
CEk[32] Burg-PSD™ AdaBoost 81.0
SCHR[36] CSsp DecisionTreeClassifier 77.53
CHk[36] Overlap aware learning CSP™ DecisionTreeClassifier 78.12
SCHR[37] ELM"™" SVM 51.2
XHk[21] PEG™! SVM 77.79
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