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Abstract This paper introduces an electronic travel aid, named SmartWand, which detects obstacles
using a ultrasonic sensor. In addition to obstacle detection, the SmartWand senses color information of
objects and the environmental brightness. It is designed to be attached to a ordinary white cane in order
to detect the obstacles at head-hight which cannot be covered by the cane. We have improved the first
version of the SmartWand based on a user evaluation. The second version is much lighter and smaller
than the previous one. It has been enhanced by two new functions. The SmartWand eliminates impact
errors due to tapping the ground using a moving average filtering algorithm and restricts the detection
range to the path in the moving direction using an acceleration sensor. We have tested these functions
in various environments to determine the parameters for these functions.
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Color Sample R G B Result
Red . 216 32 13 -
Orange . 231 104 55 .
Yellow 213 78

Green - 188 74 -
Blue . 15 39 138 .
Indigo . 16 40 68 .
Violet . 89 47 139 -
Black - 06 05 06 .
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