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Development of balance assist device using vibrotactile feedback
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This study investigated the apEIicability of information encoding methods
for a balance assist device using vibrotactile feedback. In the device, two motors were employed to
provide information on the model’ s swa¥ angle in each of the forward and backward directions. In
the experiment involving ten healthy volunteers, two encoding modes with different vibration
patterns were compared using an equivalent body model. The influence of proficiency level was also
investigated. The results indicated that a simple encoding method outperformed a complex one even
after the proficiency level was improved. Further analyses on the input and output of the model
indicated the necessity of a time domain signal for encoding feedback information with the complex
encoding methodology.
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1) 2
#1 5.55 4.23
#2 4.38 3.42
#3 2.86 3.42
#4 2.58 9.27
#5 2.39 6.60
#6 4.97 7.43
#7 3.07 5.96
#8 3.11 6.96
#9 6.79 9.08
#10 3.62 7.34
3.93+ 1.45 6.37+ 2.12
10 29
dl d2 d3 d1 d2 d3
#1 6.84 | 6.44 | 5.23 | 7.52 | 5.94 | 5.98
#2 7.32 | 5.06 | 5.69 | 7.07 | 6.96 | 6.68
#3 8.34 | 5.32 8.03 | 7.12
#4 7.06 | 3.69 | 4.93 5.80 | 4.64
#5 4.69 | 5.07 | 4.62 | 7.07 | 5.82 | 5.66
6.48 | 5.72 | 5.16 | 7.22 | 6.51 | 6.02
+ + + + £ £
1.21 | 1.76 | 0.40 | 0.26 | 0.98 | 0.96
dl dayl d2 day2 d3 day3
1 2 dl d2
0.76° 0.71°
d2 d3 0.57° 0.49°
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