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A Touch Panel Technique Providing
Tactile Feedback by Electrical Stimulation

HARUNA ETO," YASUSHI MATOBA,t TOSHIKI SATO,
KeENTARO FukucHI,* HIDEKI KOIKE! and HIROYUKI KAJIMOTOftt

We present a new touch interface system that enhances touch-based interactions by pro-
viding electrical-stimulations as feedback. The proposed system uses a low-frequency muscle
stimulator combined with a pressure-sensitive touch interface covered with a conductive sur-
face and generates pseudo-vibrations and/or electric shocks that can be felt directly in the
user ' s finger without the need for any additional equipment. Herein, we describe the prin-
ciples used to design the system and the system implementation. Further, we present some
experimental applications to illustrate the design space of the proposed technique.
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Fig.1 Prototype system in use
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Fig.2 System overview
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Fig.3 How electrical muscle stimulation works.
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Fig. 5 TIllustration of the proposed tactile feedback
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Fig.7 Handle-type electrode for bi-manual manipulation.
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Fig. 8 Ball-type electrode for single-handed manipulation.
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Fig.9 A finger presses down the input surface. Binarized
images from the IR camera are shown aside.
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Fig.10 Snapshot of a demo application
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Fig. 11 Snapshot of “Minesweeper”
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Fig.12 Snapshot of a game application

goboboobooobboobooboobooooon
ooooooooboooooooooboooboooooon
goboooobooboooboboobooobooon
gobooboobooboobooobooooooon
bobooooboouboooboooboobaoon
goboooobooboobooooboooboobooon
ooooooboooooobobooooooobocooooon
goboooooboobooboobooobbooooon
ooooobooooooobooboobooooooooon
gobooooobbodooboobooobobooobooon
gobooboooboooboooooooooooon
obdoooboobouobouobdoobooooboooo
gooobogo

5.2.2 O00OO0O0O0OO0OO0OODOO

0o0ooooooooooooooooo Ggui o
ooooobOoooooboobooocoooooooon
ubooobo1bo0bobooobooboobooan
goboooooboobooobooobooooon
Ooo0ooooo0o0ooooooOoooooo Ggul

goooobooboboooobooboooooDo
0O ON/OFFO 200000000000000OO
goboooooboobooobooboooobooDbn
boboboooubdoobobobouobdoooonn
goboooooboobooboobooobooooonn
ooooobooooooooooooooooooon
OOON/OFF 0000000 0O0OO00OOOUoon
goooobobooobooooobooooooooDn
gbobooooboooooboobooboooooonn
goboooooboobooboobobooboboobn
ubdbdobdoodabdaod

5.2.3 O0O0OO0OO0OOOO

ooooooboooooooobooooboooono
gbobooooobboobooooooobooon
gooobooboooooboobooboooboooDn
D000000000000000 PainStation? O
gooboooboooooboobooboobooooDo
gbobobooboobdobuboobooboood
gboobooboboooboboobooboon
oooooboooooooboooocoooooboooon
ubobooboobooooooooooo

6. bOOoooOoOO

gbooooobooooobooboboooooboo 3
ubobdobooooooooao
lgbooogoobooooobooboooooon
ooooooooooobooooobooooooon
gobooboooboooobooooooooboonn
oooooooo obobobob 4000000000
goboooooboobooboooooboobon
goboooooboooboboobooooooboonn
bobooobooooboobouobooboobooon
gboboooboobooooogooboooboooobooobo
oooooOoooooooooobooooooooon
gboboooboooboooboobooboobooboobo
oooooobooooooboboooobocooooooon
uboboboboboobobobobobaoo
2000000000000 0D0O0O00ODO0ODO
ooooooo 1noooooooooooooooon
gbooobooooboboooooobobooooboo
oooooboooooobooooooobooooon
gobooooboooooboobooboooooon
oobooooboooooooooobooo
jJubdbdooboooobobooboobooog
goboooooboooboboobooooooboonn
ooboooboooooboooboocobooon 1200



oobo0s8sb0b0o0 1800000000000
gobouobobooooboobooooobooon
2000000000D00DOO0O0ODOODOOOODO
obdobooboubobooboobdoooooo
goboobooboooobooboooobobobooon
ooooooooboooooooooboooboooooon
uboooboobooobooooboooboobooooboa
goboooooboobooboooobooboooooo
gbobooboobobooboooooooobooon
gobooooooboooboooboooooboooon
obdooouobouobobobooboobouboooo
gobooboooobobooboobooboooon
oobO0oooooooboooooooooooooo
gobooboooboooboooooboooooonn
oboboobooboobooooboooooooooo

7. 0ooogo

gooo2011040000000000000O
0 00O Laval Virtual2011 ReVolutionO O OO OO 0O
O00D00OD0OLaval Virtual 0 500000000
00000000000 300oooobooooo
020000000000000000000000
00o0D00oooooooooooooooooon
ooooooo

71 0000

421 0000000000000000000O0
000000000000 00DO000O000Oo0On
00000000O0oobO 8ooooooooooo
0000000000 5S0000000000000
o0o0oooooooooooo

() OODO (2) 00000 (3)D0DD0O0O0O0O0O
000o0Uo (46000000 (p)DOOO

oooodoooooooooooooooooon

ooooooooooooooooobobobobooon

goboooboobooboobobooooooon

oobo0oo0o0o0o0o0oooooooooooooooo

gbooobogosoab 1ecouobooboobooboan
7.2 000O0O0ODOO

60000000000 O0O0O0oO0oOoOooooooon

goboooobooobooboobooooooon
ooooooooooooboooooooooooon
goboooobooboobooooobooooon
ooooooooboooooooooooooooon
tbobobobooboboboboban
gboooooboooboobooboooooooo
obooboobodoobooboooboooooonn

111

013 00000000000 Laval Virtual 000
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