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Development of Measuring System for Assessment of Wheelchair Driving Capability with a
Detachable Measurement Unit
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Abstract: We developed a system for assessment of wheelchair driving capability using a giant magnetostrictive device.
The system consisted of hand rim, hub and a dismountable measurement unit that was comprised of sensors, electronic
circuitry and battery. Also it had a mechanism to mount the unit on wheels of different diameters. Experiments were
performed with the system mounted on 20- or 24-inch-diameter wheels to assess wheelchair driving capability of adult
and children. A experimental result showed that it was able to assess driving force, speed and left-right coordination

of adult and children by the system.
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Fig. 1 Mechanism model of measuring system for
assessment of wheelchair driving capability.

Fig. 2 Appearance of measuring system for as-
sessment of wheelchair driving capability (left:20-
inch wheel, right:24-inch wheel).
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Measurement unit.

Fig. 3 Attachment and release of measurement
unit from hub. (a)attachment, (b)release

Table 1 Comparison of wheel width and wheel
weight(wheelchair with 24-inch wheels).

Wheel width | Wheel weight
[mm] [kg]
Original (Newmos) 56 2.1
Built-in hub type 80 3.8
Detachable unit type 84 4.2
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Fig. 4 An example of driving performance of adult.
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Fig. 5 An example of driving performance of child.
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