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The Origin of Eye Movement Associated with Arm Movement
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Abstract : We observe eye movements during arm movement, arm motor imagery, and vibration to
the biceps brachii muscle, through which we verified the hypothesis that arm movement commands
accompanying eye movement through efferent copying. The subject was a right-handed healthy
adult man. Vibration at 100 Hz was applied by a vibration device installed in the biceps brachii of
the subject. Arm movement included rapid rotation at 45° to the right or left. Eye movement was
measured with a corneal reflection sensor. When the head was not fixed, eye movements were more
frequent with arm movement than arm rest. However, when the head was fixed, the frequency of
eye movements between arm movement and arm rest were not significantly different. Latency of
biceps brachii muscle activity or triceps brachii muscle activity and latency of head movement were
almost the same. However, the latency of eye movement was significantly extended compared to
the latency of muscle activity and head movement. Eye movements did not occur during arm motor
imagery and vibration to the biceps brachii muscle. From these results, we speculate that ocular
movements accompanying arm movement originate from optokinetic reactions resulting from head
movement of the anticipatory postural adjustment associated with contraction of the biceps brachii

or triceps brachii muscles.
Key words : eye-hand coordination, origin of eye movement, optokinetic reflex
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