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Abstract; A preperception method for voluntary movement intention of lower limb using
readiness potential (RP) is proposed to solve the problem of poor real-time control caused by the
time lag between human movement and robot’s response in lower limb exoskeleton robot system.
Firstly, the electroencephalogram (EEG) signals of motor cortex are simulated based on EEG
generation mechanism of human lower limb movement and a coupled neural mass model. It is
verified that the RP does exist in EEG of motor cortex during lower limb voluntary movement.
Secondly, the electromyography (EMG) of lower limb is used to detect the onset time of lower
limb voluntary movement, and to complete the trigger marker for voluntary movement of lower
limb in EEG signals. Meanwhile, motion artifacts in EEG signals are removed by using the
multivariate empirical mode decomposition (MEMD). Furthermore, RP extraction and

preperception of lower limb voluntary movement intention are realized by a superposed average
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method and a template matching method, respectively. A detection system is finally built to

perform experimental verification. Experimental results show that the proposed method achieves

the lower limb voluntary movement intention 120 ms in advance, and the average accuracy is

74.4%. It is concluded that the proposed method realizes the precognition of lower limb

voluntary movement intention, and provides advance information for compliant control of lower

limb exoskeleton robot.

Keywords: exoskeleton robot; voluntary movement; movement intention; readiness potential;

electroencephalogram
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S4 83.3  124.8417.9 74.8  125.5424.4
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S6 80.1  125.0+22.8 69.0  123.4%30.4
WE 74.4 125. 8 68.0 122.5
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