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A Design and Implementation of Efficient Portable Braille Point System
for the Visually Impaired Persons

g A E T
Hoyoung, Hwang Hyo-Joong Suh

e o
EROAE A7 AL A3 BLH FhE B4 A2DL Adsgon, 0 A 2 FHS 4RI A% g
o) 415 TS AAAS e B SAAL (8 AAs AN e BT 1S s A s A9 S
A A 20| WESlolof Hek, B =RAAE A9 Al A 2AL LFAFOE Feldha o] ZAEE VEFHEE A
AL A A4 AL AN A s POI AGH O] sl BAL 9 o) AE A4 dE
o W o] weh el dndlss gl vIHE Wi WaE dela s fue B4 elelsan 443t
293 Fhe WA Suolst WA 2E olgdte WA T,

Abstract

This paper explains a new design and implementation of an efficient portable braille point system for visually impaired person.
The infomation systems for the visually impaired persons require efficiently designed devices, fools and accessibility to use the
devices, and education support. These three conditions are the basic requirements of designing systems for the visually impaired
persons. The system proposed in this paper satisfies the above three conditions. The system converts data and web documents
between the braile ond Hangul using an algorithm stored in a PC, and transfers the converted data to portable devices. And
the portable braile device presents the tronsferred data in an electromagnetic way.

= keyword : Braille, Visually Impaired, Porfable Braille System, A=}, Azt AofjQl, Fold AA A2

LA E A= A4l le]l vAIZgllT E5]
o7 ARE U= 4 Qv A4 AR /7))
) Alslel e AR AltolA ARl 7]7] elAEY] Qlojof dlal, EAlT AlTHe
9] &% A2 deAolt). AT Al Aol HtAlel HAgEolok e, AlAle Ardt 7
AL AAAQ AR 7]7] ke olEgol E4  UE F UAES AZGANdAA TR 4R w
so dukolsle] AR A AldbEch w52 Aol dTHll oldgh Al Aelle] dr 3t
AlZb AollQla) Auiizhe] AR AzLs d43)] Aot 2748 TEHA717] skl 2§ Sl o]
AaA e T Al 71 2700] ZhgeojAfof i) 7159 Aok Aol Trsld AR I7E]
who] Zleg ] ar Q2]

:.: 1)‘ ﬂl[ﬂl

* A4 3 4 Y FevdolEs) 2ug, ALAR}

hybwang @hansung ac ke —“5: = AR AAE dasty] fate] Al
7 8 9 IEsle PRERgE 2us, waA GOl A HEAQ e A4 Alagle A
hjsuh@catholic.ac.kr A 2D pFLe A SR} sith B =24 AA

[2008/01/16 -1 - 2008/01/22 AIAL - 2008/05/15 AAILIE.

S B oATE 2008d: sFE st wuaTH ) x] oz 3= FUE HA A2®E dAAY] Hus o)
olFAHS 3| Z|H-7} 2 o 7H HAAE RHIeE §F

o B ATE 2008 E STl wullH] Ao R 53 stel gApE Eehioma AAS 3 T?
w9le 4 A tulo] 2 (Potable Braille Device)2} ¢ B

22 oledl B2t (9253



8 A A2glel A Y T

EqﬁE]oﬂ ;qx} Qo]
o A= F 9
# 12 ol9} 2 A|AELS wAlGH
Azk lc_‘t_;_q X
FoMe Al
o gola = Jubr|Ee BE ArE Aun
aL, 3gdAe Fll8- AAF AlxEle] Zkxol & g
TAREE AeiaL, T @A WA 9
ok AlzEle] FRE AR 4gdM = 3 elA
Aoret AAES wpgo = AA AL s 3
oAl gk A Al2glel el Avggict vhA]
o 5aolAl Bodte] digh Avfe} ko we]
Ak el AMEst Ags de

S =

.ljz'_.‘_m -’lﬁi =
L—I\|0o0 00 00 00
— TCP/IP j0® 00 00 00
: = [ V| ieeo 0o® 0e® @@
22 =2 A Cra
(T2 1) x| AL
2. 3 AF

B AA= Al AoliRlelAl x4
A st 719k 71Ee] @

A A+ Foll
SR 71EB81 $4 71%&Hooking)[4], <
Z[510lt}. “Text-to-Speech Engine’o]e}il% Jl+=
AR ze ArES SQ 07 Walsle] 2=
wolty. x7]dl= st=dlol= JekE o A5
o] A &7} WA A4 Fzho] Soldd mp
gt ArEJols syt gk wheet EAE
wup ¢ B AE S SRS AT

ARk o] 7] AA et L ol
S A R R A= AAA7} T4 wieit) ThA|
AukElolop ah= oldgol EAIGTE HY TE
S A printed letter) S HALE WS T s]EEH
AT AAHe R gEd EAE FAA Z==
WHekele] A2 2HHE FeebAY A Ju o
IR B U gk A9 Vst ks ofof
ste 949 71489101 AR J¥E EAE
52 Wdkele] = gtk 49 71%?4 %%
S et Zakel ZAre] wWEmow ERA
@ el wal AdsA wgksfol sl {L—EA
A 71EA ool EAlRE FAet EAREY
EAQ AtolE Aty s ojof gt
gharole}l g ol A Al
Hzﬂ. qu}g}g qu]_ 434 z}z]7]. /\H?L;g} Qo] ol o
m, USB &= E5524 Aoz Hxsld 7419
AZAE G 4 9 A oln] Adsoe] ¢}
Th[11,12,13] et o)8d Ax= AzEs oA
ste] 719 9=lat AA) ) ogsle duE
dAxlo] glom, B =FAA e ©E w4
2 YESA HES Adse seAQl AX e

2 zol7h givk.

[e]

%9
O [oXo% |
A

FrE AR AlzEle] A
® geIAE ol 4 A2l Aok 8
FAFES AR, AL AR de] 4
A AlEe] TS A RS duk
QTR el

B oA Bed SPAFES Kl o)
4o 9 A

AQTHET]. 7 716 show Fels: ulg | LR PEREwE
° I 17] g gae ARzl 7)7] | Ao 0le] HIAZA T 5T szoa

7t2A= 7%l :dfﬁ &7 i_ A= 7 = 9E 4 = AR 7)) e
St H o] He &R A4 ARE AR Hay B4 [A3Ee Zelxe] Ao BA
srlon FRHE UgS FEelel /M swe | o N8 VIS BE § dus gl
T ool ~E THshtl g 8 289 4u3 s

<& 1> FLHS HAF AINH HAS 2ft 27AKE

2 2008. 10.



8 A A2glel A Y T

32 TR A|ARLQ] MA|

& =R AAM e HE olgste] A
dahs stedlofsh FrH =R A4S At
AAERE, MP3AIA-S &g o g4

ow T

e 8 l:tl

(1) st=2o] 7

PCB/]#to 2 RE Aguke e A
Sote] MG Agdn AN T
fﬁﬂ]i zﬂﬂs}oq 71 3 oﬂ;Lxm% 712

9

30
rr
Ry
Moo
oft 1 o

I

S o] & % PCB 7|@o2HE ATE wo} 7
& AFR7L i% ul A o] A o] 5101 Za)e]
myo] LEtoE Y= ALt 1y 2& 3§
=dlo] AT, 17 32 Ha "l i
o|tt.

(T2 2 ol==lio] A F&=

(T2 9 EA | Ui

@ 2=E=Qo] 74
ATEolY RES A wIAE FAHC:

PCAA B4 lolAE Aelse] g

A4 2 g wEY A HolHE Edlz Hzh
£ HHh= Aol 2 3y 7l MP3 A e S
T mER pAEC a8 45 AVEY £
Jrolt}.

TCPIIP|

ET7Z0l TreeviewsS Tadle] &
u}¢]-2 Listviewd] Eoi—ri} A5
+ searchcs L 2A|AE 55 04
olA¢] html B)LE o]§-3te] ZIARAIE I}
= 2=} E_gl_cfl Ulee Neldk A
AXA Aot g

ZRAAE TE3)

_1_4
m[m
o uﬁ
=

X

ol

2 o g i ok

% o

e
_i'_
£ g Fashe S
al
A

Drags Trans

Web brower

Class.
TestMessageFilter]

22 oledl B2t (9253



Az Zofolg flFt 880l

8 A A2glel A Y T

[ =]

gh=o] FUTTR 44032WA1E AR )
A=, AU, 4828, 401979 A4
A ket 111728 A4S 7Ry 2ear g4A
B 303 A0 v oY TEZ A, A4,
248 g3t agA =2 SYFEE 6hite]
dolg ooz HIsr= dug=e 7Lt
a8 62 AA 3L 93 dlojy W o)
oltt.

S

il

total = wc - 34832,
chosung = total / (21 = 28);
cho{chosung,out);

semitotal = total % {21 = 28);
jungsung = semitotal / 28;
jung{jungsung,out);

jongsung = semitotal % 28;

Main Page

Select Menu

SPIEE

B
B

MP3 T2

A A
8 =
o oF
g 2
& &

=) 21| [ WP T2 T

) FA 2V 2=
AlZgelgle] wix] dukdla} wASA AL ¢

WRE T P Quelo] Abgatiehe

jong{jongsung,out); ola7} {%= LCDd| A4t 545 sAldl Ed
el
(22! 6 lolEf HEt emalE LE}
B 2= P8 TR TolE 03] 10] 23 H H
Holg= Walst Aldo|uh e AAE Aot AFEARE flste] M 7
o] H= 24, 4, T4 3% s A%
<E 2> KA 3} Co]E] Ak TS f&%_ o2 #A1¢ w@o] yehie=
At} ols: Frlste] theket FRHe] 71 A
011011 | o | 110001 | } | 010010 | = | 100100 | w o _
£ 58 4 des stk
100011 | 3 | 011011 | o | 010110 | & | 110001 | }
e AL A|AHl o &
000001 | ~ | 100110 | | | 001701 | s dah Alesel 74
B GdAe 94 3goA AAIRE A8 HA
g TTS MRS ARESH &4 ohylE ol8afe]  Al2El AAle 848 ATl fste] A
A ORIENA AElet AME-2 =5 gt Frolg A A" st
T B 41 78 284
AsH dAAES 7|Hko 2 3o O}Eﬂloie Ao
e mEa sk 7%, MP3AAl 7)eS gtk A Algle] e AL e w33 Ptk
U a7 ¢ mE 2o E%LO]E}.
4 2008. 10



2 M

2 DI AlAE-HO| A-lj;i al

=

75

f—@
(& P80 Syndproaram

(GaED] | (o) (o) (>

e vy

(28! 9) BO[X| HA 75 3l

om|us
am| 0B O s-j,

e

Ee
4 E
Ecsuly

5 = 6 [Eoituas,
‘M < ~ Ve raee 1/
((((((( & T (]
H |
) | ,
O = 3
{
wn BF o |za mas] \-» zan| un gg | min za:
= =
7 — 8 —
/ 7
Ree3®3( | H
eladegl | A2 2l
(=CEICC N Hes
/7 _ -
= W 1388
{
ok By =e uz /9398 28 o

(8! 10) T2 BE AR2AL ClEE[o[A 25 s

£ 3> PoiE
Target Board
Intel XScale PXA-255 (400MHz)
flash:32MByte, SDRAM:128MByte
Qt/Embedded
User PC
Intel Celeron 2.4GHz
DDR RAM 521MByte
Window XP % RedHat 9.0
Hardware Testing
Tektronix TDS2002
Power Supply Agilent E3631A
Software Developing & Testing
G, C++, G, Qi/E 336
gee & armrlinux-gee

CPU
Memory
o5

CPU
Memory
o5

Oscilloscope

Language

compiler

I

.y

% ¢ =

-

—

o

42 =

OF

L

a9 8y 1"l 9=
Azt 3] Yol
ngkgAe) ghHe Y7
gk,

A
A%

o
A
=

He wEe) 74
Fak, <l

=]
A
A= FE

A

LI

EE!

)

et
RS

43 tH 2F 78

a8 108 gk F4 QEH o)A T2 3
th olgldk AkgAl QyElol A= If 11, I

st o] TS

o]

il
g 12

(T 1) S7|2= =fH

X5t (9255)



A2t mojole 93 B8M0l FIR HA Alagel MA 2 7

N

ot oz, AlZbgolgle] @ Ard H
371 3Al= PCol Aol Elusit). shxgt Al
Zy Aol ellAlE 2lA14 A= Qlste] PCo] -

Zo olygd waEr) old gk HAHo R
tokst ARE S wis HA HEA A”le] P
SHARE Al wuje] AJAELE QlAle] R Uk
71&ele] Ko g Aot QlEF o]~ S|

s shat A AxE slab] gk sk 7))
TE, A A, age] A5 wEehe A%

A A a&4Q0 FhE A4 Alxwe A
ojsb o] ydE Adbms AN A 4 5w 78390 window ZYE o TAE PC
= T el 2AR fRlor WA e g ma meawe dAee] das BAY 99
Sl w2 AAAe) whe Siod] whE I 12 gasha 24 94 WE duaZzow )
Aok 9= ol deHNT 22 S¥E gz wae © Fule A4 gulolan W4
AReAE AR Ao ME S ASE A g gy sl Aol Edj A4 g
Sotele o wd AdEe WU £ 2 2 ogajel grns) Sust A= FAG
& Aow JEA, dAAow skl w4 ool QT AAE BAsle] A7t &
AR she A S 29 1299 AL A gjg) snn gxs doksty Aske R A
SO Adstt W R AR el o] 9z ARE won olEd 4 9= GPS A~
B AN AR AN S WE go pzgaa .
atel7h d& Ao Akatglon], B A AL
89 AAAe Ag AAAL el mhe gA 437 53
o] o) £wo Al whit 29 53] oide] AA
g9 A ALY BHe S G ] @ 1] 97F EYS : 335~363, <A<, 2006
=2 [2] http:/fwww.once.es/otros/premios/imasd/index-i.cfim
ol e TE e AE AAE AE E - 0g w0 gus olgd AT SN WY
o] A-gAel tiulste] sk=dlols AAstefof g} 719) A7 9 e, okAA, Anasts] =5
= ujshe, 71719 A8 AR WS FAld e 2] Vol.03 No.05 1996
ool & et [4] Hooked to computers, LCollins, IEE Review
VOL.49 NO.10
5 A [5] Display of virtual braille dots by lateral skin
deformation: feasibility study, Vincent Levesque,
Au7lEe HAAQ WRo R Jusk AR ACM Trans. on Applied Perception VOL.02
Al o] whak ARl ARl tgk w4 NO.02

o wolAaL gt 56l A And Asl= AL 6 gyl AvlolAe) SATAL 3 AR
AFEPOS o8¢k Ju Aol @2 ves A Za)g-0l A7 W 1, o3|l AR5}




Azt molelg 93t 5880l FUS BAF A2ge 47 ¥ T

0l

=4 Vol.07 No.02, 2000 [10] #AF AH = 7hestA sk d=4dA 42
[71 gHio] &4 fuekeA AA 2 448, 494, AA AN, Zed, dRAYs] =&
AR 3}EE =72 Vol.07 No.05, 2001 Vol.05 No.03, 1998
[8] A new Braille machine gives blind people access [11] Design of Braille cell Setting Actuators for the
to Internet, ENGINEERING WORLD Vol.8 No.1, Application in the Braille Mouse Concept,
1998 Nobels, Korean Institute of Electrical Engineers
[91 A System for Converting Print into Braille, Vol4B No.1, 2004
Blenkhorn, Institute of Electrical and Electronics  [12] http://www.afb.org
Engineers Vol.5 No.2, 1997 [13] http://www.sighted.com

O X A 200

& 5 A(Hwang Ho-young)
1989 ~ 1993\ A2-vfsta 737633 33t
£33/ 1993+ ~ 1995% Al2 TSk ZFEEeh oAk
= 1995 ~ 2003 Al2-thst A 7175638 Fahaat

- g 20039 ~ 20074 ekl Tl En|tiolsL 2

p o 20079 ~ @A) Fgvieta D mHolF et 2

€ Bk AREN, SRA YED, AU EYD, BEtolnsg 5,
email: hyhwang @hansung.ac.kr

M & S(Hyo-Joong Suh)
191d ALt A}
19049 Ago)shm AT FHIE A

-

. 20009 AT FFET AT A
- 2008 - A S e AFHARBAR £
' Aok - AFHTE, AFEHALE, dllHEAAE
e-mail: hjsuh@catholic.ac.kr

o1 SlEf Ywists| (9265) |

)
|




