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Abstract

Characterization of Operating Pointing Devices and
Development of Cursor Movement Control Software to
Improve Assistive Technology for People with Physical

Disabilities

el bicip

Takashi Watanabe
The purpose of this work is to improve assistive technology for people with physical
disabilities and to contribute to the diversity of their individuals and life. To this
end, I focused on two topics: characterizing factors involved in pointing device
operation and developing cursor movement control (CMC) software and evaluating
1ts usability.
For the first topic, two cursor movement experiments assuming pointing device
operation by people with physical disabilities were conducted. One experiment
involved using various trackballs with different fingers. Another experiment
involved using a trackball with the index finger for changing the display location
and the reclining angle of the supine position. It was found that with trackball
operation by a single finger, cursor movement in specific directions was difficult to
achieve regardless of the trackball condition and the finger used. In addition, the
ease of cursor movement was found to vary with the display location. Especially, in
the supination position with a side display, the operation was more difficult and
time consuming.
For the second topic, CMC was developed and its usability was evaluated by
performing an experiment with the cooperation of two users with spinal muscular
atrophy. For allowing people with physical disabilities to operate a pointing device
with their fingers, CMC was implemented in three modes: separate control mode,
bidirectional mode and alternative mode, along with movement rate control. The
CMC application effectively aided a user who faced difficulty in operating a
pointing device in specific directions by affording usability-related improvements,
while making use of the user's ability. For users whose operations altered the
direction and magnitude of cursor movement, the results suggest that an
appropriate control mode would be to adjust the cursor movement by the same

amount in all directions, which could reduce the physical burden on the user.



