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Engineering analysis on wheelchair operation of skilled caregivers

and application toward a wheelchair assistance training system
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A wheelchair assistance is a heavy physical burden, especially for beginners, and it is desired to

reduce the burden. On the other hand, there is a possibility that the caregiving expert unknowingly

operates a wheelchair with a small physical burden. Therefore, in this study, we will develop a

wheelchair assistance training system for beginners that based on the wheelchair operation of a

caregiving expert who has less physical burden. Finally, we aim for beginners to learn how to operate

a wheelchair, which is less burdensome.
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Fig. 1 Experimental device composed of a treadmill,

wheelchair, and monitor

Obstacle

This appears i the middle of the video.
Subjects stop to avoid this,

Junction(fastening screw)

Fig. 3 A handle to measure the force to push a wheelchair

by a caregiver
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Fig. 4 Pushing force and wheelchair velocity during operating

wheelchair (subject A)
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Fig. 5 Pushing force and wheelchair velocity during

operating wheelchair (subject B)

Integral value of pushing force [Ns)

B A

steady state 1 steady state 2

Fig. 6 Integral value of force in steady states 1 and 2
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Fig. 7 Posture of the subjects during wheelchair operation
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Subject A (expert)

(a)Minimum flexion angle (b)Maximum flexion angle
Subject B (beginner)

Fig. 8 Amount of change in elbow joint angle
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marker position marker position
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Table 1 Estimated stiffness and viscosity in the case that

the elbow joint was flexed (Posture 1)

Trial No. B (Ns/m) K (N/m)
1 15. 22 180.6
2 11.45 223.9
3 10. 36 157.6
4 15. 07 389. 8

Table 2 Estimated stiffness and viscosity in the case that

the elbow joint was extended (Posture 2)

Trial No. B (Ns/m) K (N/m
1 14.59 605. 3
2 12.03 727.1
3 15.26 808. 0
4 9.751 833.2
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