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Estimation of Driving Environment and Driving State of Powered Wheelchairs in order to

Evaluate the Maneuvering Ability of Wheelchair Users
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Abstract: To properly assist the driving of powered wheelchair users, it is essential to evaluate the maneuvering ability of
users. To evaluate maneuvering ability from everyday driving, wheelchair’s driving environment and driving state should
be detected remotely. We developed a removable sensor-system which captures the movements of wheelchair and its
joystick. By setting thresholds on the joystick movements, we created a technique that discriminate the driver state such as
maneuvering-sideways. Then, through an experiment study which observes the everyday-drive of an powered wheelchair
user, we extracted some driving environments which seem to require maneuvering abilities. Altogether with the technique
of detecting driving status, we developed evaluation tool which can observe how an powered wheelchair user adopts to the

environments that require driving abilities through maneuvering.
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Integration of Y axis on Joystick (Degree*sec)

Absolute Integration of X axis on Joystick for 3 secs (Degree*sec)

Fig.2 Plot of Integration of Joystick Angle for 3 Seconds
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Fig.3 Result of Classification of Running Environment
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Fig.4 Result of Classification of Running Status
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Table.1 Precision And Recall Table
Recall Precision

Running Status
Moving Forword 0.61 0.78
Turning Forword 0.63 0.22
Turning Witout Moving 0.67 0.80
Running Environment
Bump 0.91 1.00
Rough Road 0.78 0.65
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