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The neural control of actions by different forms of movement initiation
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Abstract: Human action can be studied in two paradigmatic situations. On one hand, people act in re-
sponse to external events. On the other hand,people act in a particular way to achieve certain desired effects
in their environment based on an intention without a stimulus. An increasing number of evidence has shown
that two modes of action seem to be controlled by different neural pathways in the brain. However, it is still
unclear that the mechanism underlying the control of two initiating networks on the movement preparation
and execution. In the current study,we applied EEG technique to investigate the control of two initiating net-
works on the movement preparation and execution. We found that the typical readiness potential ( RP) over
the contrlateral primary motor cortex in the preparation period of self-initiated movement. However, the
difference in the period of movement execution was found over the ipsilateral motor cortex. Furthermore , we
suggested that the contralateral negativity corresponded to an activation of the motor command whereas the
ipsilateral negativity corresponded to an inhibition of the non-required response. Our findings suggested the
different roles of contralateral and ipsilateral motor cortex on the motor preparation and execution depending
on how the movement was initiated.

Keywords : Motor system ; Self-initiated ; Visually-cued ; Readiness potential ( RP) ; Event-related potential
(ERP) ;EEG
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