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Clinical Evaluation of a Downhill Turning Prevention Control System for Power Wheelchairs
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Abstract: In order to improve the running stability of power wheelchairs on a cross slope, we have developed a downbhill
turning prevention control (DTPC) system. The clinical evaluation of this system we have performed consists of the
indoor and outdoor short-term evaluation of the first prototype (n = 6 and 1, respectively) and the indoor and outdoor
short-term evaluation of the second prototype (n = 10, 5). The main feature of this evaluation sequence is the logging of
joystick inputs and wheelchair behaviors during the test trials. The quantitative and objective evaluation measures
calculated from the data logged have successfully ascertained the effectiveness of the DTPC system. On the other hand,
the psychological and subjective scales obtained in parallel did not detect any differences between the trials with and
without DTPC. These results imply the importance of the quantitative evaluation measures, which seem to have a better

sensitivity than the subjective.
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Fig. 1 Test course with a 7-degree cross slope. A test
wheelchair with the DTPC is shown in the inset.

Table 1. Evaluation measures in trials with and
without DTPC (N = 10).

Without

Evaluation With DTPC DTPC pt \;ahtle
measure Mean SD Mean SD (-test)
E?Splacenﬁent’ 0.09 0.04 0.10 006 0.116

ST‘m“Oﬁ"‘Sh’ 7.02  2.13 758 227 0.0835

IJDA,, deg s 34.1 16.6 534 192  0.00175
IDVA,, deg 83.5 60.0 101 67.8  0.399
JDA,, deg s 209 22.6 213 193  0.146
JDVA,, deg 71.8 444 68.4 221 0.784
YRA, deg 034 0.14 0.54 0.254 0.00105
YDA, deg s 41.1 265 553  37.6  0.0248

DTPC: Downhill turning prevention control, JDA: Joystick
displacement amount, JDVA: Joystick displacement
variation amount, YRA: Yaw rate amount, YDA:
Yaw-angular displacement amount.
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