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Development a power-assisted wheelchair which assists as a function of the condition of the road
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Abstract: In recent years, the usage of wheelchair is increased.

Most buildings and establishment have a pathway for

wheelchair. But these pathway contained slope and it makes painful to through the pathway by manual wheelchair. We
developed a power-assisted wheelchair which controls the assist torque by sensing the inclination of the road and velocity
pattern against the input torque of a person. In this report, we refined the algorithm for assist by the measurement of

dynamic characteristic of manual wheelchair.
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Fig. 1 manual(left) and powered(right) wheelchair
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Fig.2 inclination of road
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length : 1220 [mm]
height : 1050 [mm]
width : 870 [mm]
wheel tread : 620 [mm]
rear wheel : 24 [in]
weight : 26 [kg]

fig.3 wheelchair for dynamic measurement
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Fig.5 construction of the system
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Fig.7 model pattern
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Fig. 8 rolling resistance
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(left) normal  (right) fall forward
Fig. 9 posture on wheelchair
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fig. 10 input force by person
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Fig.11 velocity pattern
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Fig. 12 Input force
(horizontal : time [m/sec] vertical : force [N])
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Fig. 13 relation between input force and acceleration
(horizontal : force [N] wvertical : force [N])
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Fig. 14 difference of combined resistance and input force
(horizontal : time [m/sec] vertical : force [N])
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Fig.15 Input force
(horizontal : time [m/sec] vertical : force [N])
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Fig. 16 velocity
(horizontal : time [m/sec] vertical : velocity [N])
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Fig. 17 normal posture

(horizontal : time [m/sec] vertical : velocity [N])
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Fig. 18 fall forward posture

(horizontal : time [m/sec] vertical : velocity [N])
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Fig. 19 relation between input force and velocity
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