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Abstract: Motor control is a process of multifaceted coordination and information interaction among
neural, motor and sensory functions. The relationships between motion and physiological information in
the motor control system is helpful to understand the mechanism of human motion control. Therefore, to

explore the causal relationship and the evolutionary law between electroencephalogram (EEG) and

HEETB : BHEHK/RIEA(U20A20192, 61901407, 62076216) ;b4 H A A & 1TR1(21372005D,19214306D); i b8 H T+ 5%
AR R B ZEI A (QN2019011) ;311 KRB R F W A (20211L.GZD010) ;i db 48 BI# Ak S TR0 5 B (22567619H)
5 B #3: 2022-05-17 ;4817 H #1: 2022-06-25



#WOF FATREERRRR T 2 ES N FH/ETR 737

acceleration (ACC) signals during upper limb movement and rest, we apply the coherence method in this
study. Firstly, the EEG and ACC signals of 7 subjects are preprocessed to remove the interference
components in the signals. Secondly, the coherence values between EEG and ACC signals during the
resting, motion-action and motion-maintaining states are calculated respectively, and the significant area is
then calculated by the threshold index of significant coherence. The results show that the significant areas in
the motion-action state are larger than that of in the motion-maintaining state, and in the motion
maintenance state is larger than that of in the resting state. Furthermore, the significant areas between EEG
signals of C3 and C4 channels and ACC signals are more significant in the contralateral motor cortex during
left and right upper limb movements. These results indicate that there are significant differences between
EEG and ACC signals during the resting, motion-action and motion-maintaining states of upper limb
movements, which can be helpful to deeply understand the neuromotor control mechanism, and also
provide a new quantitative index and the theoretical basis for the assessment of motor function and the early
diagnosis of motor dysfunction diseases.

Key words: electroencephalogram; inertial measurement unit; motion control; coherence analysis;

synchronous analysis
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