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A study on tracking the neural signals for hindlimb

movement control in the spinal cord

Shen Xiaoyan, Du Wei, Hong Bo
(School of Electronic Information, Nantong University, Nantong 226019)
Abstract

An experimental scheme for monitoring the conductive pathway of the neural signals in the spinal cord of the
rat was designed to study a method for tracking the neural signals controlling the hindlimb movement in the spinal
cord with an electronic way. Firstly, a train of bipolar pulses was used to stimulate the motor cortical representa-
tions of the rat to determine the relative location inducing contralateral hindlimb movement. Then, electrical stimu-
lation was used to stimulate the functional areas determined in the last step and the neural signals in the spinal cord
was monitored and recorded multipointly with the electrode which exposed only the tip. Amplitude comparison was
used to determine the effective points in the conductive pathway of the neural signals controlling the hindlimb move-
ment in the spinal cord. Correlation analysis was used to determine the relevance between the two points in the con-
ductive pathway of the spinal cord. The cross-correlation function reached the value of 0.9918, which proved that
the two signals were highly correlated. The conduction velocity of the neural signals controlling the hindlimb move-
ment was 40m/s. The results show that this method of tracking neural signals in the spinal cord which control hind-
limb movements in an electronic information way is feasible.

Key words: function restore, neural signal tracking, motion control, spinal cord injury, correlation analysis
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