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Wearable Tactile Interface for Way-Finding Deaf-Blind People using Verbal and Nonverbal Mode

Tomohiro Amemiya ', Koichi Hirota™, and Michitaka Hirose™

Abstract - This paper describes the development and evaluation of a tactile hybrid interface
of verbal and nonverbal communication, which informs Deaf-Blind people of their position and
direction in real-time through the tactile sensation by Finger-Braille method. Finger-Braille is
one of the great commonly used communication methods among the Deaf-Blind people in Japan.
We psychologically show the subjects felt tactile stimulation transmitting by the interface as
simultaneous stimulation, by measuring delay of stimulus signal between both hands caused by
wireless connection and time discrimination threshold of both hands. We propose a new way-
finding system using the combination of verbal and nonverbal information using the proposed
interface, and verify the feasibility of instructing the correct orientation by using tactile

stimulation pattern through experiments.
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Fig. 2 Our Previous Finger-Braille Interface

(b) Solenoid type
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Fig. 4 Block Diagrams



BARN—=F v ILUT T«
3.3 EGCRE
AR 7T s 2 ATk, 8T LIVIR— b ke
USB #4ilc & o TRlEB E B TN TV (
4(a)(b)). TOHEMRRDTINA Az HEEH I
EoTiHELTE 5728, Bio#EZDHBEEIC
Xg B AN, PREZZT B ENSTT A VI
R BN Z 2 RSN, £z, HIER
b T TP i 2 R IC B LT, A PHOBRER
DERERE S T 5780, FtEKEfRNT 1V
2T —AEDOBDOT A VIEHFEICHERT 25
BICEBER Y2 E/d. 22T, MiFICEEE
NIARRTFA YR T 2—RE, Y7 I7)Vay
Y o — & [t 72 S B EEERR AT Bluetooth 1€ K D JIERR
LU T ERZ BT LTz (K 5). Ta ha)b Az y
771& Affix Bluetooth Protocol Stack &\ 7z. T
WKEBENTEAAN 2T 2 —RE, 927 FT)V
a2 ¥ a—2i&, Bluetooth Z/T LT, Hij&EZ AL —
T, BB AZ—L L TRy FEEKLT
W5 (K 4c). TOFREICKY, Fhoflnéy o
TITNaAE a—2EDENTEEE NI,

4 TAVLABDERFA V27— AN

4.1 WFHEOERFARIE

V2T T TIRRTA VR T o — AR b
5T lICE&oT, /AR REIKD il ORIEK
BEDOT VR LCHAET ZBIEITET SR,
RICT DX S ITBIENETTE, ANMEAOMFRID
RERS R B B A3 2 DR AEIRE RS AN C & AUESCF I
DFROBIC IR Uk, 2T T, R LAN
& Bluetooth @ 2.4 GHz ISM /N> RIDT¥hE D%
I KD HFROREESICT X LCRET
% E(E DMEAE &, AR i T oD Fi] 5 oD RE R ) 7
R Z ZNZENEHIIL, ORI LTz,
411 FEIRATLIER

KB ATLTRTAZ by 7aAvyE a—
% (CPU:Pentium4 2.0 GHz, Memory:512 MB,

5 Va7 I IERTA VR T =R
Fig. 5 Wearable Finger-Braille Interface

FAMIEE Vol.9, No.3, 2004

0S:Windows 2000) & USB #&#i & iz AR e ST
AVRET 2 —AEHNT, WERICEER S AT
IRBNH 872 R A L e,

412 BIEAZE

BB S AT D2 — > L LTIEN 6 1R
T XU PICHROR TIRFZINE LV ), P2(HITH
DFAURIFLIDE LU ), P3CHSHERIFRIDE LU )
D3IDNEZLND. RIETIE, P1 & P2ICHE
MZYTTHE L. ERNEENDOETIVTH
% P3 DRHIZ—1%, P1 & P2OHABSDE L
EZbNBT8, TTTWEmLEWV. TIHbR
FHE T OFDIT 22 K 5 33 K E TOREHE,
IR KPR EB X E S (B T4, K
MH1%)ThHs. FEFREI1EPEFTTHS. H
HNE K CBERMNCHREIT— 2 OFEE LT E
BOEIICT B, TARATLHROER L,
ANy RTFNCKBRTA b AZXDERICKD
PRS2 LI 7R EEIRRE FICE W Tz, #EERE I
fimZz i FoOxRTE, e, REowdInhiczh
ZN1DO9D, £oEDICEETE, TNZTND
A G DY T & ORMIEZ DY PN Fih o5 s
EFRECEOMlELE. 7OF 2T —2TH 3R
BE— X IIBIEROBIEDEHIICHETNTED,
R ICRETE— 2D ET % K5 I L 2.
FERTIZE— X ORI X 2 HWETRR RO B
B <7z, fRligEs DA AGbETEIcBXZ2
DEOREEE L ATE. ks, KISOREEE LT A
RT3, “FRFTCIRARV D2 HETIT- 1.
iz, O zD, HEMICESTEZMHA LT
WARH, EROHIEREES 1 B2 iiRE e L
7z Al A 0D 1 T [ DR AE I 30t 3 % R [ 7 1 B 0D 3l i
Eiioiz.

Tl

> T2 :
- Left Hand _I . I—
Right Hand _I I_
5 T2 . 3"
; e —
P2 Left Hand _I : I—
Right Hand _I I_n_
Co - Co
TLS  _nT3!
P3 Left Hand _I . I— .
Right Hand _I ' I_
time

Y

X6 T ORENRE S 2 —
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(a) System Overview (b) Architecture of the System
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Fig. 10 Experimental System of Turning Guidance
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Fig. 12 Mean Time Taken to Accomplish the Task
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Fig. 13 Examples of Navigating According to Tactile Stimulation, and Changing of a Blind Subject's Direction
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