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Abstract: The coupling information of EEG and EMG can effectively reveal the neural transmis-
sion mechanism and functional interaction information between the cortex and muscles in the
process of neuromotor control, and also provide an important theoretical basis for neural interface
technology. In order to effectively reveal the mechanism of bidirectional neurotransmission
between brain and muscle and solve the problems of high computational complexity and poor
dynamic feature extraction ability of traditional analysis methods, this paper proposed a coupling

analysis method of EEG and EMG based on time-delay equal probability symbolized transfer
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entropy for the task of EEG-EMG coupling feature extraction in the process of hand movement.
The delay law of neural information transmission between EEG and EMG was calculated, and the
association analysis of the activation functional area in the process of movement execution was
carried out, the timing variation of the strength of the EEG-EMG coupling was explored. Online
experiments showed that the EEG-EMG information transmission of the left and right hands is
asymmetrical with the 2035 ms transmission delay. In movement tasks, the process from EEG
to EMG has a stronger transfer entropy than that from EMG to EEG. At the same time, the
strength of EEG-EMG coupling of active movement tasks was significantly higher than that in the
resting state under different coupling directions. This study optimized the existing EEG-EMG
coupling analysis method, and proposed the time-delay equal probability symbolized transfer
entropy analysis. Meanwhile, it revealed the bidirectional neural information transmission law of
EEG-EMG coupling under hand movement tasks by online experimental analysis, which provided
a theoretical basis for new rehabilitation strategy and rehabilitation evaluation methods that support the
development of neural interface technology.
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EEG and EMG in time-domain for S1 and S2
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