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Abstract

Taiwan has become an aged society. Many elderly people suffer from chronic diseases, such as stroke
and Parkinson’s disease. To stay healthy and maintain the quality of life, they often need to receive
therapy to restore their walking ability. One effective way of assisting is “visual cueing”, such as
attaching tapes or placing objects on the floor. However, these methods are not only difficult to adjust
their gaps, but also limited in certain places. Part of this problem has been solved by body-worn
devices or instrumented walking aids which can project visual cues for the users. However, finding
the optimal visual cue parameters still requires therapists’ effort. This research conceives an
innovative and practical method for this long unresolved problem. The method “indirectly” detects
whether the user can step over the visual cue by measuring the displacement of the mobility aid and
counting the number of steps of the user, which indirectly gives us the user’s step length. Then by
comparing the step length with the gap between visual cues, we would be able to judge whether the
setting is beyond the user’s ability. The judgment provides a criterion for adjusting visual cue
parameters automatically. This study is to realize the innovative method with low cost sensors and
actuators and to verify this concept. The MG90s servo is used to change the projection angle, and the
Hall-effect-angle sensor mounted on the wheel is to measure the displacement. In addition, the Wi-Fi
technology is applied for monitoring and adjusting the parameters wirelessly in real time. The system
developed so far can provide three different visual cue modes and gait speed. From a preliminary test,
all the modes can affect users’ walking behavior, e.g. change of step length and gait speed. We have
completed the auto-tuning algorithms for optimal visual cue positioning and to perform a more
comprehensive test. Then, we can replace the processing platform with a low cost micro controller
and make an affordable home-use system. So that patients can perform rehabilitation at home with

automatic optimized visual cue setting and gain the best benefits.
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