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Sensation stabilization of large area, dense electro-tactile display
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Abstract

In Electro-tactile display, large spatial variance of stimulation threshold makes stable stimulation of

numerous electrodes difficult. We show that the problem is caused by a variance of electrical impedance of the skin,
and propose to supress the variance by optimizing pulse width. We found out that 10 to 20 [us] pulse width is
optimal for that purpose, and fablicated testbed display with 64 electrodes.
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Fig. 1 Basic system of electro-tactile display.
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Fig. 2 Electrodes placement. White circle: stimulating electrode.
Black circle: Ground electrode.
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Fig. 3 Current threshold as a function of pulse width.
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Fig. 4 Variance of current threshold as a function of pulse width.

21 EE

Fig. 4 »5, BEREMEOIE S > X1,
TAHEMOMENZH D Z &Ry 5.
ek, BRAFNE D VAL T=x X —5/Mb) %%
L L Oikiifban T, BRI TELHW LD 200~
300[ s]& VD UL AR Fig. 3 D X 5 722UV Mg L 2L A
BEOBBRNOBR/NTFINX 55X 5 ERODH LI
EFoTHELNELDOTHD. 2K L TA R O FEERRE R,
PERF N B AT E 7oV AR B AR TSRS LY 10~20[ 1
IOV ANEE VD Z &S, B OZEMAIES > 2 X
25 ETHHRATHD I EEZRITRLTND.
REBERBEME OIS 2 I UL AMEITKE T DRI F
ET DDA 5 D KBRS CRBCERE, T/
BB L TR o " S>OBEKRNT 4 X EiEBT 5
LEZoND. BEDIELSENZD 5D T 4 VE DR
DIELDELESTELDEWVWIDHRREZTHS ).
ZOEE, MRREROBLKREEOIL S S REEICKE
REBERIFLTND B2V, ZOEBAIEEHE I,
A REARRR IRV TR ORI Uo7 S ISR BRIk T
L0, MRERORKSITEOME I L IZIFIEETHHEN
HMENTNDHEDTHD. FEE_OHBLE LT, I8

2V ANEIT R L CH

TERE L TWLORNEEME Thd Z LnFiFond. =
AUSBNBEATICFET 2MBHO S b, HRbFALR
TV MROFAEELEEMTHLEZ2OND. ZDMK
RAEBRIRPE Y, 36 X OTFET HMRENR DA DL S b b
B, MR ICERT 2MEOIX s X IHME<Mma bbb &
EZbND. (BEOVAaakfolz&D KKkl B
DN, A 2R RLEIZ6 THAHHEIHELTWVD)

ZCx L CREEDBRMN T 4 VX 1T 22 b REFAY
WHRERIEOLDENFET D EEXDLND. FRTIELEDE
KHBIC - CTEERZ LT, BEAENERNICENAE
JE &L, (F5EC 600 1 m], O AEHEAL Tl 15[ u m]ERE),
Z @R L OELA High-Pass 7 o /L2 FitEix 1~10kHz 2
ETHDH. 2T UV AETE 2 1E 100~1000[ u siZ 7= 5.

DEVHERD, TRV F—HEEE TN D LV #E
mBEXHERT 200~300[ us] & VD UL AR, FRAE
IR CTHEXIEREDOBRN 7 1 /v FeED LA ST Y 7
D, FEOIELSEORE LR LM ZITTLE >HEETH
SNz 5.

ZAUTK L TABIDOFER TR S L7230 Z g 10~20[ w1 5]
ORRKNE, KA v E— X ARV 2. 2
BREEOIES S 2MEZONEERNTHLEEZON
5.

3. FLHESHRDEREE
EREEOIXLDENEEAS L E—F L ADIEH DX
ERT D E WS Z L ARIIERETHIEM I TWD. 1
LOXEMADLFILEE LTHEREFIA L E—FX 2D Y TV
AA LBV T EFRIELT LIERIT K A IR % A
TNBEDIZxE L, SO IV A EZMRGIZHE L T 50
HCNRA R LZENARETH D Z L ZRE L TN D,
BRI IRICADE T 64 50O EMm(HE
1.25[mm] M5 16 &, 4 2.5[mm]FEIRE 4 {I8) % £F-o Rl iE 2
BAFE L, SRR~ OV A8 L D IR AN O 22 ) 22
EARICEBNT 5 2 & W8 L TV 5 (Fig. 5).
ARIOEBRTE, BEOREL &%, TRIMAL L), (22
M D DX | ZIRE LB 2RI TRIE Lz, A
fEELEEBONTNN LD KERER L 22> TN D00E
SBRRETT R E PR ETH S

|G S S G S S R SRR
Prrrrrrrrrrreere

frrrrrrrrrrrreee

frettrrrerrrreet

Fig. 5 Electro-tactile display with 64 electrodes.
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