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Design of a Pedal Mechanism to Apply Effective Exercise Load to Improve the Gait Function
for Lower Limb Operated Personal Mobility Vehicle for the Elderly
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Yuki SHIMA®!, Natsuki SAKUMA*?, Yusuke SUGAHARA"', Daisuke MATSUURA"!,
Yukio TAKEDA"!, Tomomichi NISHIHATA "2, Misato NIHEI 2, Minoru KAMATA"?
" B TEKRZ  Tokyo Institute of Technology
2 K% The University of Tokyo

This research focuses on developing a lower limb operated personal mobility vehicle for the elderly to provide

tranéportation and to improve flail and sarcopenia. In this paper, the design of a pedal mechanism to apply an effective

exercise load to the lower limbs is described. In order to realize an effective exercise load to improve the gait function,

we designed a motion path of the foot so that the flexion motions of hip and knee joints is combined with the normal gait

in order to stimulate those joints more and center of the rotation is located at around the thenar. Next, we applied a planar

four-bar mechanism to the pedal mechanism. Using the curve comparison method, the kinematic constants were

determined so that the difference between the path generated by the mechanism and the desired one would be minimized.

The designed mechanism was illustrated to show the validity of the design process.
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Fig.2 The designed path of the foot
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Fig.3 Comparison of motion path
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Fig.4 The designed mechanism
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