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Analysis of human abnormal walking by model

having a lost function at leg joint

Yoshihiko TAGAWA and Shigeaki MATSUO

Synopsis

This paper presents a model which can simulate human normal and abnormal walkings. The Zero Moment
Point, abbreviated as ZMP, idea effective for the simulation of the human walking is expanded further in our
model. A joint having the ZMP is called a Zero Moment Joint, abbreviated as ZMJ, and the joint can transmit
force to adjacent bodies connected but cannot generate moment to control the motion of the bodies during the
stance phase. Based on the concept of the ZM]J other three joint models as describing a lost fuction at the joint

of one leg are proposed.

Considering the fact that the experimental results of the abnormal walking are very few on patient’s same
conditions but that of the normal are many, differences of characteristics between the normal and abnormal
walkings simulated for the same walking condtions are evaluated and discussed as compensatory actions at
remaining sound joints. The actions became greater according to the ZM]J locatecd higher position of the leg.
Also the other joints model are utilized to reduce the action. A cane support observed in walking having a
severely diseased joint was examined to cure the posture of the upper torso in the abnormal walking.
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