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Characteristic Evaluation of Driving Environment with Actual Power Wheelchair Users Including

Joystick Operations in a Real Environment
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Jun SUZURIKAWA, Rsearch Institute of National Rehabilitation Center for Persons with Disabilities

Abstract: To make a barrier-free map for wheelchair users’ safety, quantitative characterization of pathway in a real environment is
important. In previous studies, driving parameters logged for analyses were limited to ones related to wheelchair movement.
However, to exhaustively figure out the interactionwag driver, wheelchair, and environment, it is substantial to consider the joystick
operation. In this study, we demonstrated that the joystick djpmmalog can enrich the interpretation of activities with a power
wheelchair when combined with long-term logging of wheelchair body acceleration. Evaluation results show that observing temporal
variation of the joystick operation can extract the locations where the driver should respond to temporally varying environmental factors
like oncoming pedestrians and bicycles. These results indicate the effectiveness of long-term life-logging including joystick operation

for pathway characterization of a power wheelchair.
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Fig.1 Configuration diagram and setup location of the
life-logging system on the participant’'s wheelchair
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Fig.2 Pathways in subject’s living area and proposed
smoothing method,

smoothing filter
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locations, (ii) the method of calculating the kernel of proposed
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Fig.3 Colormap of Life-logs associated with subject’s living
area, (i) Tendency of power wheelchair Life-Logs in subject’s

living area, (ii) The relationship between acceleration measured
by accelerometer installed on wheelchair body and the amount

of joystick operation in forward-backward direction during a

driving on pathway
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Fig.4 Clustering results of the pathways in subject’s living
area. (i) Clustering result and parameters of pathways,
(i) Example of actual pathways classified by the wheelchair
acceleration and joystick operation amount
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