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Novel Control Scheme of Power Assisted Wheelchair for Preventing Overturn (Part I)

- Adjustment of Assisted Torque and Performance Evaluation From Field Test -

Hirokazu Seki*, Member, Naoki Hata**, Student Member, Yuichi Koyasu**, Non-member, Yoichi Hori**, Member

Aged people and disabled people who have difficulty in walking are increasing. As one of mobility support,

significance of power assisted wheelchair which assists driving force using electric motors and spreads their

living areas has been enhanced. However, the increased driving force often causes a dangerous overturn of

wheelchair. In this paper, control method to prevent power assisted wheelchair from overturning is proposed.

It is found the front wheels rising is caused by magnitude and rapid increase of assisted torque. Therefore,

feedforward control method to limit the assisted torque by tuning its magnitude or time constant is proposed.

In order to emphasize safety and feeling of security, these methods make the front wheels no rise. The ef-

fectiveness of the proposed method is verified by the practical experiments and field test based performance

evaluation using many trial subjects.
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Fig.1. Overturn of wheelchair.
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Fig.4. Experimental setup of power assisted
wheelchair.
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Fig.5. Assisted torque and front wheels rising.
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Fig.6. Experimental results with limitation of as-
sisted torque.
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Fig. 7. Evaluation experiment by trial subjects.
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Table 1. Percentage of front wheels rising and sub-
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