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In our previous study, the flexible robot arm using the flexible pneumatic cylinders for. human
wrist rehabilitation was proposed and tested. The low-cost bilateral control system using tested
robot arm was also proposed and tested. However, there is the following problem when it is used
for the rehabilitation device. This device becomes larger in size, because the displacement sensor
(potentionmetar) is connected to the central tube in series. In this paper, in order to miniaturize
the displacement measuring system and reduce its cost, the flexible and compact displacement
sensor using the ultrasonic sensor is proposed and tested. The fundamental characteristics of the
tested sensor are investigated. As a result, the flexible displacement sensor with the resolution of

about 0.1 mm and the measuring sampling period of about 4 ms could be realized.

Keywords: flexible displacement sensor; pneumatic robot arm; flexible pneumatic cylinder;
rehabilitation device; ultrasonic sensor.



