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Evaluation of information presentation methods

for a wearable Braille display

ABSTRACT
HAp A ZAZE FEEo] AAter HAp ARE A 5 e A= AL Feidde Hr
e A2 o Ao & Ao FEY A Al A 482 5 e AR AL
WbEs AT A A ebd AA 14 5A4E Frkstaat vk, - Agts A A4 A
&7ttt HAape] 2k 540 wel 4 7FA] (active, passive-stationary, passive-simultaneous,
passive-sequential) A=} A|A] W21& AAstar, 6712 RC servomotor & ©]-&3ate] 3 wid
Aol HAp AA AAE AzFste] AAH HAF AA WAE ST Al el 8 (E A

39, o= 59; A8 Hyt = 50.0, FFEAA = 7.9 Ao R 18709 HA el B <14
AHE 4383 A} active WA F passive-sequential ¥WAlo] AR ZH(2uEA Q1A=
A3 12453 HEo] A SH(AHREIA G| Atd ) FosA AsE =

Aoz FrHES. g A4 A B Ake BEdz 2 A7 Ave &5 4895 S
g Aa¥E A AN PR A

Keyword: X2 AA] =], 283, A2k AA] WH

1. A 2 Agalel 524 A stz sh= 5ol &gl
offtt. =3 AFAZVNATM)Y AHd7] 5o

AlZE Agelile] AR HEA FS A 21E AHlz= 71717F A 2A-E A 8shaA

Ao A kS Wbz ery AA| 7o w M} F3bel oAt AR E B 5 Al

ARZ AA WS 5 e F8d WA A4 FelidEe ofEwSs A k(o] 2005)

Az 9] Aol sty A= =7HS o] g3t AT ZAEE AR AA ZA A

AR BE Ftro] 3R Al FolelE Aol 282 7 e AR A geks ZAsa HA)

g2 AFRE A ok BAEX] M= A7 A gebd Hxp 4 SAS Frhekalat o

Aol 93] Z-E AEe UlF wE 2 Ao AL AA A 82 5 gl Atew A

A So] AAE H/EEE Yoz HAsn AAAl E7hedat Hate] g2 54 wE

Atk ey A S FAE FAbs A7 4 7FA AAAAE A (act ive, passive-

Fofjolo] AL AL 7HR e 34 Wl 2 stationary, passive-simultaneous, passive—



sequential)o] A NI, o] A|AHAS
X‘]\—'/']:XJ ZU:]J/} XJ}\OZ:][ f Oﬂ}\‘] Jﬂj]_ ]—9}]:}-

2. A =Y
21 AA AA A

RC servomotor & ©]-&ste] ¥ wjd w29
HAAAA] AX S 2otslP A static mode &+
dynamic mode & A7} AAE & AEF
software & AZFATE. ZdE AA} A A
FAE 60 Hom o]Foxl Has i)
e, 19 13 2ol 6 MY Aow T4 H o
3L RC servomotor & ©]-&3}o] A|A|S}aLx;
st Aol M-S & WAo= sy,
HAA7E A ]QL F22 Hol &zl e A
A &Aoo 2 FA7F ¥+ static mode 9F A3k

e 9 Fxpd 02 A2t A A EE dynamic

mode & R A|stes JEE AT

o

-'1 g iy
(a) HAF AA 2]

(b) RC servomotor =
ol&3t A F&F

oy 1. Az=F AA A=A

ARAAGH 2] A5 el N
software(1¥ 2 =)+ vhet Feo] A}
A BAS A dstar AAE Fxpe) =
A2 E "R A 7es At A
software = MFC (Microsoft Foundation Class)
language & AF&3}al compiler & Visual CHt
7.0& ol&ste] AT, 11 29 AR
AA] Hers Melsl= HHo| A frequency W
time interval #< AF8A7F Yol FTo=
ARY AT FASAT. =3, b

trial w}poh ARE¥ AF AA] HRE, AAE HAt
s, AAE A Hs, HA A2 &89
Az, EukE Q1A of B, 289 frequency %
time interval 47| data 3 FEH =

AFEH == oA

i experimentTool

Phase Braille number

(%) Practice

() Experiment 10 4
2d (Jd3

USE Connection

Disconnect Participant

Touch type ..
Initialize

(3) dctive Start
() Stationary Perceived#

() Simultaneaus : Frequency Hz (1~10) e

(O Sequential : Time Interval | 300 ms (100~30003  F

a9 2. FAAAAGA AL software 3HHA

2.2 Fz

4731 8 I AlZbell 8 ol Aol
Folstdnt. A 1FS @3 4 W AR 4
o Het Ao 25.0 A(EFAA: 2.4

, A2
5HoR Hy Aol 50.0 M(FE=HA 7.9
ADRATE. Aol gk A7} ol B

A1zt Ao 1 2 17.0
dola, A A AME AHe 5.4
WA(ZFEAA: 10.5 W)l Aoz gotE ot

et £EH B g



AP AT, Active WF2 7]E9] HAE ¢
Hhalo] == gl X
A= FA o HA}
%54 B Wel & stationary ek
ARgALe] E7ketol A AEjol A A7t
&7t 2ol FAlol Az Ear AAE FE7t
JE A5 WA olth, Simultaneous WOk
T54 BA WA T st AREAFY] E7)eo]
A Al A AA7E sAlel st HEs
Zkn pHRA 0w A|EE = WA o)t DPX]E}OE
sequential *§¢F2 AREAFe] E7feto] a1
= R B B v Sy A S e s ISR 11]’4‘51"
=3 HAx}r) dkEAH o7 A EH = Ao t),
Sequential Wete] Az} A|A] HHL AA
AAEe] vl Aok ol A8 AR 1HA (time
interval )& 2zl A|zEr}.

Aol AMEE A= 19 33 #Zol 1
AR o] Fox HAHH 6 HAR o] Folx
AA7F AREE AT, AAE A A i
A2 3 7HA9 & FuY HAE dA s (6
AApel A9 wdd JHE 3 H v A F

18 71 A4 Aee Qeje &Mz AN G

rir

fru
o hor
)
i
tlo
>
o
_|>i
o

E‘_‘ﬂ

oe oo oe oo
oo @O0 oo @O0 oo oce
1 oo oe 2 oe oce
R =0l 26 =ed =3.6) A(56)
® 0 ® o ® O LXJ ® O oce
® 0 oo oe oce ® O L]
3 oce LA ] ® 0 4 L e oo oce
Fa.26) (136) 1133 11345 #1.236) @456
oe oo LA ] L]
eoe e ® o o
5 o0 oce o0 6 LA ]
3456 F(1,2456) F012346) $(123456)

aY 3. AR 4 el AgE 4A

A2E AAL FH ol A LAY k= “}%% 2
i Aes Adshr] 98 AvE 2EsteS
AT, AL xtho)] AFEE FvlslE Bilsom
747 AFEo 7 FH=A Feolw, F2 low
frequency(< 85 dB)9] £2S<& #3471+ Hl
A olw e Ago] tis] Wt 27 dB A=

HAE A g R A4S o) sk
913l response time(ms), perception time(ms),
18] 3l correct percentage(%) e} 32 2 3A
B Aok AR Q1A ol AnkA R
7k 2=k A E e,

b AN AR el
osinr Be AR

™, perception time & %7] HFH A7}
A M RE AR A FE A H7HA

esponse

—+

2

rlo

o

f 2

> oo >
N R
o M o
0

i,
EUN i

A o)F . Correct percentage &
12k A divl SutEAl Q1A% A=t
HRA AR A4 AgeE Yt
BE

To] th3t H7}7} 7-point Likert
scale & o] Fo] X}, Ramstein(1996) A}
AR FH DA Aol AREAE7E A Q14 o]

= 2

A A A 1
L

o

e AR A4 Fold o

L N
A
&
I

=

golstaL Abgo] APshes AAs o b=
ARbE A A TS AFsiY. AR
A4 Fold2 AAE AES Adsd
A48y A AEE Wrhehe FEHoR, 1
e Aus A8 A8 5+ 855, 4 412
HE FeoR AunE 4T = 3lEe, 7T HE
A Aol ofF golghs YEhiITE. Ak
W ZE AR A getel] dis) vk
ARE Frste FH5o2, 1 e F5=
NSS4 Qe HE, 7 A P S
LERRITE

w
A
1
ih
4

AAF AA] el ¥ response time o] T &l
A S A A3, 2 A A e
Zroll Zpol 7} o3k Ao m YERTH(F (3, 42)
= 3.36, p=0.028). Dunnett H|AEZ $33}
A 13 49} 7o) sequential W2t response

time (Ho 5.80 %)°] stationary HWeH(H



4.44 Z)el w8l 1.3 v oA AA A8 E= HAES Fag A3 737 59 o] active
Aoz moty g}, Weotks} sequential Weto] HAd FeH(H
72.4 %) o % ¥5¥ I, stationary ekl
simultaneous *eto] FA3F Pk (4

}F e~ Blnd - ®— Normal 46.2 %) 0.2 BB},

*********************************** 100
OBlind B Normal
447 SE 799

R oo C-AE3RT s |

Response time (ms)
=N

®270 — S
2 &
s

£ 60
8
0 o}
o

Active Stationary Simultaneous Sequential § 40
E
Z] A] Hlo}

A AA] et 3

20

a9 4. HAARA A HFE response time (ms) 0

Active Stationary Simultaneous Sequential
A AL gt

ok, Mz} AA] Wk ¥ perception
: =

1]
time & BA3 A, RS 2ulzA oA 23 5. AAAAERPE correct percentage(%)

€=
H 22 % perception time ©] sequential

kel A7 A kel Hla w4t 0,94l AR Q1A fold B HyhA nHe
o Ao Yewy., B4 B4 A dA) = A active Wt} sequential Heto] T &
AlA] ¥Rt kel perception time ©] 9] %k A2F AL gebell vl A H7F HATH(LH 6
ZFol S HTHF (3, 42) = 3.22, p = 0.032). F3) . SAREAE A% Ay AE Y
Dunnett H|Z=EE 33 A3} sequential o]y ARkA wKol A B AF AA
vFoke] perception time (1 4.43 %)o] wokzbe] §-25k 2ol 7} YEFGEEH(F (3, 42) =
active ®eH( 4 5.68 %) Hlal 0.8 Hj 13.88, p < 0.001; # (3, 42) = 15.97, p <
FrostA @A Ae9E Aow volE ). 0.001). SNK HI~E Az} Agx Q14 &o]du
Correct percentage o] W3t &4 A} AREA wrEE 25 active 9 sequential
active touch "¢t} sequential Hheto] T} & Hloto] A% A (H AH £o]A: 5.7 F
A2F AL getel wla] Ht 1.6 ¥ =2 Aow Bt AkA S 555) 0% EREdaL,
EA %A}, Correct percentage o thah stationary ¢ simultaneous *¢te] T3l
EAREA A3t Aol ot Adle] 1he] HAeH(Ht BE ol 3.5 3 Hat Ak
2ol oF A Ap AL geE Aol 7t fol A v (F TSR 3 1) ow EREAG. Active Wbt
(1, 42) =6.65, p=0.022, F (3, 42) = 32.68, sequential Were thE wHlelo) wHls] FH <12
p < 0.001). Azt Aofle] H4t correct fol 2 Wt 1.68] o] BrFESlaL, HwhA
percentage © 49.5 % = AAF219] correct WL = 1.88) o] HUE AT

percentage ¢l 69.1 % HT} §-23tA *F&
Aow ZA AT, HA AA] RE 1Fe] SNK



o,

213} 11 sequential HFCHo]
54 82 WA 8A AN
st 4= Ak, 28 A A A

24 A A wero g AotE %A A

N
-~

oL ol
& Hoof
2
o Mo 2 o

o
)
1o o
i

o
1>
il

= (stationary, simultaneous, sequential)

o
fato)
N

Fold AEe Bal AN, AXE,

7}

¢

o

= Zuod S5 A
At £ A, 5EH €A

AR AN

O+

Active Stationary Simultaneous Sequential

N
rJ

G 2
c

A7 A e

=
> K
o)
N
N
v
Ni

ok
5=
w
@
Q
=
@
5
—
o)
-
ok
>,
o
Ho

(a) B 214 &0l

as
o,
rlr
pov)
o
fr
i
3
i)
3@
=

, sequential HF¢ho]
|7te] 28w

. AFAe] FuAa

¢

rir

) |
I SE Blind Normal
6 r 515

olf
offt
to X
)
o
>,
[
e}
)
rlo
S

o,

o
_l |
ro
i
4
¥9,
$2
T

0y

o,
N
-
=2
R
H
o
o
—+
<
D
o%
r %]
.
wn
@
e
o=
D
=
—+
o
o%
r %]
2

[e]
1
Active Smliunari}x} " H;i:]uhancuus Sequential 7@ Z]'7}' ?j é‘\_ ;_(:]] —q E Z‘ﬂ }\‘l E]E _),\_ 9}\ E % ?_% .(:)_]_Oq
Az e gue 247 asgor AA e
§] = _ - -
(b) A w5= g Aol A 94 Agol FHom
28 6. ARAA R F=3A 97} o] Fojxlof gt E AT = 6 Ho=

4. E° B AL

BEFE PR =A Fotrojof AA 2L HA}
el HYE wm e waE A FAN S gl obd Aolet
A XTIl static, dynamic mode & A Y3}=
Aol AA AA FAE AZsEdh. A<t
il WhE S SX7h wEa ke 3l i T3
F83] ME 4 & stiffness & A1 &3k RC
servomotor & o] &35}o] 3 njg WA o =g o] (2005). AlZF FellQlE, AFAE7] TR
3l ¥ A&, Retrieved December 16, 2005,

A7k AgHEs Tasdd. A 44

_ from http://www.hani.co.kr.
AN A= AL AAE ] AR S

Ramstein, C. (1996). Combining haptic and Braille

A8k static mode ¢F ak & 9 technologies: design issues and pilot study.
s o2 A A E = dynamic mode & A L3}, Proceedings of the second annual ACM

Bope 2EA g wale] Axl A A conference  on  Assistive  technologies,
" R Vancouver, BC, Canada, 37-44.

e

9

289 A2 AN ARG A9 5 ol



