Distance Encoding in Vibro-tactile Guidance Cues

Motivation:

To navigate in unfamiliar places is, for obvious reasons, particularly
difficult for blind people. We first created an indoor navigation system
with a very simple notification pattern and then tried to improve walk-

ing speed and accuracy by adding distance information.
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System Description:

We used the 6-DOF ultrasonic tracking system InterSense 1S-900
and a vibro-tactile waist belt composed of 8 C-2 tactor elements from
Engineering Acoustics Inc. For the design of the vibro-tactile cues the
following parameters have been used: intensity (attenuation in dB),
frequency, position (which tactor), pattern.

Routes in series A had 13 equidistant (1.5m) waypoints, in the sec-
ond series (B) the overall length was 13.5m (also with an average dis-
tance between waypoints of 1.5m). To guarantee unimodal feedback
we masked the noise generated by vibrating tactors with music.
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Results:
Our results do not encourage the encoding of distance information in vi- 18
bro-tactile guidance cues. 12 .

Performance in A2 was
worse than in A1 due to vibrations being difficult to sense at -24dB. B2
did not show significant improvements over B1, even if the walked aver-
age distance was slightly smaller. Nevertheless, participants were able to
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follow the waypoints quite well, especially in series B with it’s low latency. 8 20

We still believe that distance information is important — especially for ! — 200 sy

longer walks and for blind people who can not see their destinations. The ° L‘

next step in our research will be the implementation of a system for the 5 150

guidance of blind people on our campus. Al A2 B B2 At A2 B B2
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