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An electric wheelchair is the one of useful transport equipments for severely Cerebral Palsied People
(CP). However, their involuntary physical movement prevents them from operating joystick controllers of
electric wheelchairs effectively. Consequently, this characteristics makes it difficult to adapt electric
wheelchairs to prospective CPs as their effective transport equipments.

We have been studying on the development of objective adaptation methods for prospective user of
electric wheelchairs. This paper describes the preliminary result of our experimental study on the analysis
of characteristics of joystick operation by CPs.

Subjects were seven CPs (five males and two females). Four of them were spastic type, and three of
them were athetosis type. Then, eight non-disabled persons of twenty-six years old were added as a
controlled group. Tracking test was prepared to measure their characteristics for operating a joystick
controller.  In the tracking test, a target was displayed on a screen (LCD) at first. Then, a subject was
asked to move a cursor on the screen to put it upon the target by operating the joystick controller. During
this operation, both a path of the cursor on the screen and time of the operation were measured
automatically. Interval from the display of a target to the beginning of actual operation of a joystick
controller was defined as reaction time. A commercially available joystick controller from Imasen
Engineering corp. was used as typical one. The target was displayed at the upper side, lower side, right
side, and left side of the cursor respectively according to the progress of the testing. As the testing
environment, both a wooden floor without slope and that with slope of 8% were used.

From the experiments, the following results were indicated.

1)A path of the cursor on the screen is indicated as the combination of approaching and adjusting,

and time of a tracking is indicated as sum of approaching time and adjusting time.

2)Both the adjusting time and the adjusting time of CPs are shorter than it of the control group.

3)In the upper and lower targets, the mean reaction time of the athetosis CPs was significantly

longer than those of the spastic CPs.

4)In the operation on the wooden floor with slope, both the approaching time and the adjusting time

were increased.
This result will be useful for incransing adaptability of joystick controllers to prospecive CPs.



