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An Investigation of Displaying Softness Feeling Using
Multi-Electrodes-Based Electrostatic Tactile Display
O Hirobumi TOMITA (University of Tsukuba), Satoshi SAGA (Kumamoto University), Hiroyuki
KAJIMOTO (The University of Electro-Communications) , and Shin TAKAHASHI (University of
Tsukuba)

Abstract : Touchscreen interfaces have become increasingly popular worldwide. However, few commercial touchscreens
enable reactive tactile signals. We use lateral-force-based tactile feedback devices that employ electrostatic force. In this
research, we attempted to display softness feeling by using multi-electrodes and a pressure sensor. We conducted an evaluation
experiment on whether our device could display softness feeling. We observed that the user could feel change of the tactile
sensation on the fingertip according to the change of his/her pressure toward the surface.
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Fig. 1: The multi-electrodes are generated by dividing

one ITO electrode into three lines.
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Fig. 2: Overview of the system (Right). It consists of
electrodes, pressure sensor, and high-voltage generator.
The user rubbed back and forth on the multi-electrodes
(Left).

ARIZBWTERSPWRIZ T 272017 3 ROEEEMR
ZRAL, UM Z2VREE], T8 < HHUAHT 20R%08) , T4
UAHI 20REE) D 3 DDIRETHEZZ 2 T\ < & 5 #Ef
U7 (Fig. 3). THILAT W IREE] CIRMBEE R I3/ D
3, [LSUAHT BARE] Tl 3 DDEMD > LEAHD
EMOATIERT S, LT HULMITZIRE] TlE 3o
FTRTCOEMIEARRTEEIIZTS. ZD-dOFK~X
% H LA T W WD Y o —fl & $5 % L AT 7=
RO VY —HOEZIGL, ZTOMEDEZ 3 BEORBMA
BRETHI LT, RAAEIEMTELEEDE VY —H
EEE U, ARETIE, THUMZ2WIRE] & KL
1 Z0k08] OMUM 271 ORMEE 25 of & U, [#E<#H



Proposed method

Case A| Pressure
- l Softness feeling
QP . —

L0

M Display

CEmw ] .
- Multi-electrode W Not display
Case B| Pressure
l Hardness feeling
&S
QP -

Multi-electrode

Multi-electrode

Fig. 3: Our proposed method is to display the softness
feeling by changing the presentation area to be widened

on the electrostatic force display.
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Fig. 4: The result of each questionnaire; our proposed
method can make user feel difference of tactile sensation
between two cases, however, it is difficult to make the

user perceive the softness or hardness feeling.
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