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Evaluation of Walking Speed and Directional Indication by Vibration
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Presentation to the Foot for Walking Guidance Shoes

Abstract: This study discusses the vibration presentation pattern for a shoe-type walking guidance device
for visually impaired people. In a previous work, a method for indicating the walking direction and stopping
by using a device with multiple vibration motors placed on the insole of a shoe has been proposed. The
purpose of this study is to improve multi-step directional indications and abrupt stop indications, which are
the cause of the assumed path deviation in these methods. We propose a method for indicating a gradual
deceleration to match the target stopping position and for indicating different turning directions and an-
gles. The results of the experiment showed that the accuracy of the stop position was improved and sudden
deceleration could be avoided by stepwise deceleration instruction. In addition, it was suggested that it is
possible to guide walking by giving directions of straight walking, small turning to the right and left, and

large turning.
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Fig. 1 Example of experimental system installation.
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Fig. 2 Placement of the vibration motor.
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Fig. 3 Experimental environment.
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Table 1 Analysis of acceleration and distance from the stop line.

Acceleration (JI#EE)

Condition(c) Condition(8) | fia ba ig 63 6?2 Po_g Ps_qo
a b -1.050 0.010 | 0.930 0.010 | 0.050 | 0.030 0.97
b c -1.030 0.007 | 0.950 0.007 | 0.030 | 0.080 0.92

Excess distance (HifRERHE)

Condition(c) Condition(8) | fia Ga fig 6p 52 P._g Pg_q

a b 1.04 0.20 2.31 0.20 0.91 1.00 0.00

b c 0.41 0.09 1.04 0.09 0.42 1.00 0.00
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player for sport analysis
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Fig. 4 Walking trajectory for each condition after correction.
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Fig. 5 Angular change against the walking distance.
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xR 2 AATHEEEICN T 2 HEIT A O A AL O 5
Table 2 Analysis of angular change against the walking distance.
Condition(a)  Condition(8) | fia Ga fig 63 o? P._g Ps_q
a (FE/NELD) b (ZEKIEID ) 92.57  14.60 | 61.43  14.53 | 90.40 | 0.94  0.06
a (FE/NELD) c (EHE) 92.41 826 | 2.02 8.14 | 59.49 | 1.00  0.00
b (2K D) c (EiE) 61.38  12.14 | 1.90 12.01 | 31.14 | 1.00  0.00
d (BKEIDY) ¢ (EH#) -69.61  12.28 | 2.05 12.46 | 84.26 | 0.00 1.00
e (H/NED) c (EiE) -82.30 8.20 | 1.96 8.26 | 71.66 | 0.00 1.00
d (BXIED) e (A/NEIY) | -82.34 14.78 | -69.54 14.93 | 12.81 | 0.26 0.74
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6 A/hE D DRI A KRED & D EWHI
Fig. 6 Example of delayed turn start.
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