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Validity of Gait Stabilization Method by Vibration on Toenail

KENSUKE SAKAIT! TAKU HACHISUT!
YUKI HASHIMOTO'!

Abstract: We present a novel method for stabilizing human gait by providing tactile sensations at the sole of the foot. Thus far,
we have developed a tactile display for finger pad using a tactile illusion. The illusion induces tactile sensations on a finger pad
contacting surface while the vibrator provides stimulus on a fingernail. We apply the illusion to the toenail to provide tactile
sensation on the sole. We confirm that our approach has potential to stabilize human gate through a laboratory pilot study.

Keywords: Gait stabilization, Nail-mounted tactile display, Sole-tactile sensation
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Table 1 The role of haptic sensation for walking [1]
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Figure 1 Illustration of our approach
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Figure 2 Load on each finger to fulfill the three condition (1:
load to start to feel the vibration on the finger pad, 2: load to feel
the most intensive vibration on the pad, and 3: load to start not to

feel the vibration on the pad) [19]
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Figure 3 Configuration of the setup for presenting vibration and

measuring the amplitude
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Figure 4 Installation of vibrator and accelerometer
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Figure 5 (a) A pressure sensor on a thumb ball, (b) Definition

of coordinate axis on the Wii Balance Board
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Figure 6 (a) Illustration of the setup for measuring the position
of center of gravity, (b) Scene of experiment
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Figure 7 Method to process the position of center of gravity
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Table 2 Body sway value each condition on steady step group

goodo cm
ooo oood oooDog
D 1.644 1.353
I 1.566 1.452
H 1.198 1.173
A 1.126 0.965
B 1.040 0.898
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Table3 Body sway value each condition on unsteady step group
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G 1.000 1.038
J 0.949 1.036
E 0.914 1.114
F 0.890 0.899
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Figure 8 Standard deviation of the position of center of gravity

on each group
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