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Abstract

Vibration signal applying to the skin (vibrotactile) has been
proposed to provide guidance for a traveling blind person or,
when applied in large number, to give a crude visual information.
In an earlier paper by the authors, vibrotactile signal was

proposed for an arm movement guidance system. Feedback

control was applied to 1-DOF (one degree of freedom) arm
movement. Preliminary results from the paper shows that the
vibrotactile guidance system for 1-DOF arm movement is
possible and feedback techniques show promises in improving
accuracy and speed. In this paper, modeling of the 1-DOF arm
movement response to vibratactile guidance signal is presented.
Ten normal-vision people are tested compared to two in the
earlier paper. A vibrotactile actuator capable of producing up to
50 Hz signal was built. The subjects were given a learning period
by using a closed loop P-controller to guide the arm from
positions to positions. It is found that the time required for people
to learn to react consistently to the vibration signal actuations
were applied to obtain the frequency response for each person,
The response can be approximate using a transfer function with a
gain, an integrator, and a time-delay. However, the gain and the
time-delay varies between the subjects. Furthermore, it is also
found that the gain may be reduced with time spent on the test
system. These results are valuable in designing a feedback
guidance system using control techniques, in order to guide the

arm to its destination quickly and accurately.
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