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A Walker with Hand Haptic Environmental Sensing for Surrounding Obstacles
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This paper presents a user-friendly hand haptic interface to recognize surrounding obstacles around the user
such as elderly or visually impaired for one’s safe walk. The system is implemented on a joystick with force
feedback mounted on a walker. The user is able to recognize the surrounding information by perceiving repulsive
force with hand, generated in a feedback while manipulating the joystick. To build up the system, a virtual po-
tential field corresponding to the distance and direction to the obstacle is employed. Through the experimental
results, it is found that the practice time of the user who learns basic operation of the system is sufficiently short.
Furthermore, the user feels the sense of security while recognizing the surrounding information through the hand

haptic interface.
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Effective detecting distance 3 m
Distance accuracy 1 mm
Angular range
Angular resolution

1.8 deg
180 ms for 180 deg

Output response time

Fig.3 Obstacle detection sensor and its specification
(Hokuyo Co., Ltd., PBS-03JN)
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Fig.4 Joystick with force feedback (Microsoft Co.)
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