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&, 948, /\}ﬁ o, #3F Fro AxE 93] Zad & wjA o]t (Boysen, 2012;

Dixon, 2012; Lorenz & Schmid, 2012). 1450 5% F€lH 23 (Gutenberg)®] =<2
oz
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ofele o3le EAt AZolA 492 Futl gt 1829'd ek o] AZbbelQl Bt
(Louis Braille)®] At IH & AlzbgoljQle] o g wolgo] $td 2 Age] A
AASHE 2E& Fol FAUAHZAEA T, 2011). AZZRRJAL Tkt EXAE FAZ ¢& +

A HAL, AA nHAAE B EE WS F A HAoH, Aol o Fnj9h A
T g g 01 A= A AHEE 5 A 0T 21417] AX A RS Ao A= HA7L
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3% AR er], 19924 o) Aol @ 85 SHS AR ARstA. S8l
el 4% 20084 49 o)F Adeta Yk Ao EA 3 AelTA Fo| B Y
52 59 1§, 1%, B5oe BF, AN AR A L A2 5 olE BRoA A2

AAe ABe He Age AT F2 AR HAES st ok

Al AE F47] ADE 2A] dAAE AR SR B BE 2
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of the Blind)ol $1&t3te] #e]stal lth(Bell, 2010). Y2 o= 2000 o] F FA
=54 Ao A HAVGA AAAEE AS EAA LYo E, dEsta
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B dFdAs ARl do AHE & A $37] AY FEe Al AAFEAd
AA(HA) A &84S <Td 1-1>3 Zo] BA A9 Ry o= Jhdgsii. <19
1-1>04 B Hpep o] AlZpapofqlel ddof AR ol A AL Ak 1o
o A S YA ke AR FA T)ed H5o] go ]3} = gHE devt o
A" A& A2 7l Ade A4 49 MAES BLE oy, - wAgAe] 98 M3}
g 7HAE Aotk A Y- wAg A ALA 0w Watete HA ﬁ”bﬂr A 71ee A48 A

Az AT BANAM AARRAE AT FA4EA &4 =4S AT 92e 73T A

otk AZAN A AgAE AR 7Y AU BA A% ATL T 02 g

Ha Hesid Z4?<}§ 3L, qujr XﬂEé Foll e AN g, 1§, A,
Mg e, w3 F 2ot}




oF
HH

B/

F9A

°

EN

s

]

d

SRR

}

I
pi

T solen s FA -l wekA

3L

A1
axi

shoiet.

AR, ANt A 2 AL AL B Sl o

)

AR G 53
Boolg 2 A2, A A&H AL, ARHAIY) AL, SA% )

1

3
=4
al

s

1)

Az}l
3

=]
=

o
3

p—
fu

K
el w24 e A

A 3 Al Fug
0o o) % g FAM W AE @ Ao] A% A7 FE 2014944 9 5

Aol A
AR, AA BE W A, A A

=7k 3 717

=4, 4%
A AR A, 7S AW oFE T3 BdE ALRe]l Aol A

=

]

2

A

S|

=
)
| .
AR
i

=

22!
o
,Zﬁo
eyl
3r

)
T
3!

gl

pzel

gt =7 1,000 0]l o

AE A4

o O
- T

VR

AR
el

iy
o

A UAY 7%, 17

a|

S
™

7

2 QY

P

dd, J4 #d WA=, Fa AHA

°

)
]
=

1
=

1430940t
gAlA, A28 53 AR A, dA AR

=

o
AG AA 7% A

=

[¢}

sttt e WA o2 AR AR 5%, HA As AR 59, A e AL 47

el wheh 2A

)

b= A A8 Al

k<]
hul

= 37

o7}

sttt A B

A AHe 4N

o

Hlo
o

)






Al 2%

NEAE
A}(E2P
A48 B39
9] 5
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AR AR D Az, BN, S8 AHs 53 #9844 AR AT ASE A

Alskal e A2 ey,

(D AA=A A2 9wl

Tyt s HAEAZE g HE At AA-wEH o =7ket A
AAGA = Aol Aro H4A H2ZT ¢ U=F A=A FHEA & By
8t7] #fsto] g stojof (oA X]‘ﬂ 22z A58, 20109 5 AAEH Aell
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S HlEe 8 AEE V|FeE
30~40% &l B3},

ey AZAHS AARNAE AT AAEA AL D W zE AL o9 £3
2 RSt otk FEE AZELS AR T Sdte] HAR BA-EE F Yot
(AR AIB3zE Al1F). 19861 A&ARo]l AW Al wet FxE oA AZ
HAZ BA7F s &= 0o, 20000d A%AH MNP A HAATA ] wjE P97}
o2 E&EHAT(EE T, 2011).

2 Foldl elett FolBAAA AAAAA Gl 20090 A48 A4 3
B A0l G229 AZgeldl 5o Belzae B0 sk Ade Aael Sol
o8 & YES AT Slste] FER JEALEL AZA HE A2 oR B
AT e A5Y 5 ATHALAY ABZ A2, AdFold 5L T Ae 1%
WS AAT UEUA S S BHOE s A4 el AR /12w, 4B
SHOE MBS YU /)| SHA, ARG AS S5l E2EE AY SHRR 715
4 Solt (AU AW AE A2F). o714 AAZ Y s A e
Hn A% o AAYAE

B 715394 9ol ALSHE ‘brf, brl, bbf, hbl' 5 Th¥d 4

g7tk T3 AR fote 223 UAY SAFE 750 $A4Y
£ 5ot SAH0E AED F EE ks A OEA AAFNAL st EEskE A
S @3y, go|A(DAISY) £ Holx H# Y (Voice Braille)o] oo sgah(dUA,
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i FA qAs] 98 F 2o HE AFIAT 19919 gAx = o3& Fe
A2 (braille legislation)% O FollA A5 FxsHE ZF ol th(Hatlen, 2000).
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nlmol e AGArek g AAE EEste] FAst A vlm I AR &% =
HAIZE 2] A ol 1 =4 TH(National Library Services for the Blind and Physically
Handicapped)*©] F#atal vl 2ol o] A g A8 gt Aok #
AL A HHAK(Braille Transcribers)®t 174 AH(Proofreaders)® FiEHTh HAA =
ol & (literary), %, &9 Tok2 TEHIL wAAE ol FoR FELAT FHA
Ee wgAte Fd dFe AR AR AFEE oyt HA wS7HA EERIT

ol T A dAtet o FwAAY AAHA 7IEE 2002 W= YolF A (English
Braille, American Edition, 2002)°]t}. ¥4 &2 ¢} AW Pt 244
A SAAAL LS o] Ee o8 F5F FES VM = ARAR 5L 9Fd
Aolal FPEE FROY ARHIA FHL HFAE HAAR WHEsts 127 Aol
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FHAAA w5H AR Ee 1972d ANAE -3 F7)§ v 73
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AL ABHGA A4S HST A 7] Lol AAFo ok sk, #H FoF thAl AFel o
g AANE 7ML Ae AR Fh FHaPA aKH A FF817] HelAE o wn AL
AAE HST A 6/h€o] AHelok sta, FHHGA AA S HSF A 21d0] A Hsho
of gt}

Fo] AAAR AN s&ate FA B B A4, JAAEA7] 283
Perky Duck, Fusion from VMWare, Parallels?} o] 6719 712 23 Y495t HY
AZESololth Y LZEH]Y A AF HE 7eS 7H Y2 g (Duxbury)

o= AAHA %il(http://nfd.org/braille-transcribing), ©]&% S AL
Edols AT + glth
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) NAAZAZAL

AN ZFAE A B AR 20049 0] 7714 A &3l Al(rehabilitation teacher)2hil &3 T A&
wALe] A AQl 71 FmollA TH RS Tl AAA A Mok 4EASIE
< A=t E(William Moon)©] 1880 dtiol w=r o2 Ao} sAuojyo}l 744 a A
¥ 3](Pennsylvania Association of Home Teachers for the Blind)g A &3t AlZH4

AENA HAEAE ¢718 AET A4 2& & 9lthPonchillia & Ponchillia, 1996).
1932'd &7 A9 /P A S oA AR THY R AR 2FES AAstolof &
U Za4do] 4402 A7|H A, 19419 1] 27 ol A 29 3] (American Association
of Workers for the Blind: AAWB)o| A 7FHmAte] #F& A Estadth 19549 A A A
29 MR A3, AZHEIE FHsts ot tiak YA T AR o] Sl
wtel 7 Ak AESHE $l8l 1963 A AEH AN S A A o P A G
A% 234 Z2aFo] AU =T AZHLTIEA P ALY $dS AlaLstr]
o HAtet gL A= 0}143} e At e 7h Aol £FEN ST, 1965
d BAo] AZuA R HAHNY. T 5 A A4HA TEo] #AHNeH, 974
A AARJMS A 5 F7|2 AA e s TR ABuAte] AEES FHIGT
AZ A= 198413 O A7EA] wlm A 2P A L 8], 1984 ol A 2000744 B = Al ZHE
ojul & - A &2}3](The Association for Education and Rehabilitation of the Blind
and Visually Impaired: AERBVI), 20004 12¢¥ ©] & v A 2} ol 4| & - A&7
e T AAAAE ol g

2
-
il

20049 114, "lAAR A - a5AEMAE Y = 712 Aguiee 9
‘N ZtA| &2 S AH(vision rehabilitation therapist)’ = 73} % T},

NZAZAZE A4 Ber)e @ Bxgst AL THS ASgozn Azadel
=9 A, ARAE, BALFS ALTT AGAZA 8] FAAYL AR 92 <&

2-1>3 ZTHACVREP, 2006).
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<H 2-1> ANZMWIXZAL] W SR MFUHS

T g9 HEUHE

SAILE A &, SR M7|, =37|8, MAZM AL, HFEH A8 S
7Hel 2z oe| &8s, /d 22l ofF Hel, =77 e, Alslst 71s S
7Hy e Helstz] A o|EE 2007], 2l ¥ A 2|, oMY I HRIIE S

UMME &F e8|, ¥, ¥E7|, oA, E #el §
01744 % Fol, 230, =A7] 30, RS S

AlZZoe] Atz| Az Rtoprid, MAZE HA, Fofofl st B, MM XM S

Hzae WEHE o2 &H|e] HIL, u ¥ &

7z 2¥ 7l ohiY, A5 I oI 25 S

A AN SRS A7 E 8] &5 o] A (www.acvrep.org).

AZAZA AL tetel sasgeld tetde] Aol ARLE e AEs
350417 ol 4ke] A% B F WZANAAL - DG RENARYH NN TUSE A2

ASAT AZABA BT F2 2RE 2 AYADT| Roltt AAMBAH T, 7]
Z

%
£l

o

3 Aol A% B AREAL AN E A% AZge|ale] 714
2 Rt} ARH T ATHIE Bk ARABARAE FHE AL WS}
of A - AN, AN, 554 olgel AZgeedl, TETE FYE FF
ARYEE FUISHE NG 2E, AAFBFNY, A A HSEHe] WA
& AZglQ), FEE F o7k BAT el B ak® A2 Fd oy

o FHE 7HA AL 2}% 1= i‘f"d’é}ﬂ 01‘%‘3}. olg|gt ol & HAE €I U= AMAH

NAENA ANAAEABAFE X0l A B RE o] AGRNAESY ol FAS
S5 A weth 7R A €85 22 BC, k@A 7Y YS9 22 W
Aoz 22 ST B, F7L Fo| Tol HAS AL oA Xoll XA ole @A Hof
T 22 W BYoly 7|7 Hised Aol= A8 A= Y AEe A
AU B e Bt AR JEdAE F&3ttt o] o =

o
o

4 o
&

U Ae] 94 FHoR BAE 91 IS WA
& wuk ohueh Aae Uak Bl B 2 % Atk WAL Ud) A7 A



o A, B T 5L e U ALHAT w2y
A oo qAE oFE b At AL 5L 1G] ABIEAAE oF B4

7 ohUR SERE AT L3 2675t 24 oG9 WAE FAE AL %

P

AAABABAT 52 AZANHAE oz AAE mgahs AR 8 H)
AZANIAE AN HAE Amshs AR bo|th A el Yursta
MAE SHOE S ERLFo] FUHel et AN Se] AE HAsA %
WA Fohe BAZL BASFAL, AAFAIAL FRE A BT B ol B3
£ AEY B e 2054 Rohn A AT AZ4% BAZ Sk ITHNEB,
2009)
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frtt

o

ASd A5 A=t rtdg Zado] AriHe o 1989 W= A
o] AR Eal 71l U7 EAE AVIstEA olE s Asr] AT
AAsth et A3 = v=A 4ol 1 9 ¥ 3l (American Council
717 o Q1A TH(American Foundation for the Blind), A ZH7of 25
473 3] (Blinded Veterans Association), 7] UTHA| ZH4kol Q19] €1 3]
(Canadian Council of the Blind), 7HUthAIZH¢l <€ (Canadian National Institute
for the Blind), "|=rAlZ7dof <148 3](National Federation of the Blind), = § Al Zt-7]
AZRJ=AE o2 FAHNT. TEHAALE 601d o HAA A} wGA FA
HAE w8 & THAL-AAZANJN =AM Ho| AAF N uAES] oA HA 89S AF
2, STE M = As A 19949 T HA LA A ZH A=A H-E o]
& AA el dd AYS Hrhekr] AF =7hel 34245 94 AH(National Literary
Braille Competence Test) A< 7PEstal ovt Bdst A5 sdste A AAt
& A LFTE BAste] A EHA] kit 2005 Pl A AN A AEE = STk &
e84/ 8§38 A5 A #gste 20079 AHIAALS AAFo 2N Bds &
e A8

w7t 2 AT H A ] EA 71%E 20029 A 20073
"@olH A v H(English Braille American Edition) ©]t. =7}
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28 A 6ATOlH, 4] G0 T YTk AL FARANE AHET 3

2 oo AABT HAS AEF WA 2712 4

A dg Azke 1ROl ABYE e @AM 28 AZHE 247k, AUG Y HA
193 2

Aol AR 28 A7 147ko]Th(Bell,

20079 3€ "= Al ZH ol A4 9] € 3] (National Blindness Professional Certification
Board)t =7tol A E A ] Ad B AelE Fdetr]E AA s, 2008 1€ F
22 VI EHATEHAAE FAH 02 Aot St G AR A TE A A Y
2 AFs7] el A HAol AR o] A
Aol SA AA L ANARfwALR A eHA] AL o] T AL ¢7]- 2718 TR 4% BE

AA SA 71318 Fofstal vk AAbe] BE G FAY A2 7t R AR

AR mAES] A A

bt
off
i)
o
=

"

2
o
d

e
to

A% (National Certification in Literary Braille) F 53tal, 7= 2t o 2 &2 9] €
of &8 AHE Fgety, 5dnitt Ar|HoE AA Al FAFOEN AAFE T
ofof gt} 2015 1EHEH FI7MEHAAASTE T7He Yol HAA4 F(National

Certification in Unified English Braille) &= ™7 o] v} o 4 o] th(wwwnbpcb.org/nclb).
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4) I=

G Aol el i ©hAll <3<l (Royal National Institute of the Blind)<
Angs Tl HAA AL AFS FAsk Aok FHEAAL ] &F-BYste AA £

=
do] eals AANEHRE A7

Aolobs H, A, BEREE, A4 REAY 2D Yol BAL FhA Lt
AR Ao Bk 8 L% W8 FAG AR 97 270w, Aol B A
AA4e Be gtk LEAY hEe Yo WA, A2F BEFI AL BE O, B
AR5, AR £4 L EA S Solth 33N AATGANE BEF M A
DF BE Y42 5 AL A, AAFNA AARFY T GFA g

4% g 1509 SN 7158 233 A4 3{HIL 1219 BHolw Az
Quv v 593 sYo] ALET. nEAHL 4 A A

2
[e]
=
W, L% RelA A4 BT A4z a4 2L Utk AF AYe aKHHL B
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o] 23 Y9} A sto] EAHE HEE HAZ B}y &3] ERlste b IUA
I, AAs AHgEtE e BRFAVIVE AntEEo|Y HES AFEY 22 olF
ojth. FUIAE Eol7l Hal A2 AA AL 7233 Qlu A A 9A B 54
(bluetooth) & AH&TTH & 27} 7|5 08 ALV v 2gda) 22 A4 223388 AF
& 2~mtEZo|Y HES ARt AASA ¥ FHME g AE A AYS T

B3 5 Arh@AN AT ST, 2014).

=) m}l__,
ot
N
2o
‘

f(rt

A2 2 7] (Braille notetaker)= A& A& o] E 2t

= ~
2F7)70lt 29 AA A HA f2EdolE 2 A Y AA=2e HA J|HE
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=& Ye(querty) 71REE 23 Utk £ 34 29 /15E 251 o] BA% 34
BEE A0 A8 BaF ANE 08T & Atk AAE UARRGLI)E A2l
Vg 2PkEARA obF QABF WA gk,

<18 2-9> HAPZEHZI] BHaUl U2(Z), Bkl U2 AE(S)

ghav U2e o8 A2 ez A4 712 AlFd A5H Add 22 AF 715E
o2 ARHI AT T4 FAYHH HErYo o] § 1ela Y3 SNS A

Hl22 AA7A A, 4 289 JA 28 FA AYEE AZ4AeRle] @
g ARE 7 ARAHOE o] & F Ye FHFAV O E3] S HA Ao
Al HER £A A4, BA o], AR B4 o oA w¢ EHHS st=do] &
A AFThH(E=NU LT, 2014).

U EA7IF 22 g5 A 78 ofyz} o d ot
715, PlHol Edolofu FMetH &9F 22 A7 ES 93 7]
e BT s A 7%, BE WrIAoldoY dieas AR &2 oF

s
A 71eHE Adaofdle] ddgZoly Sk B gF BF AutelA o= d= O
3 71%%S 233 9tk E 7|2 FA Zul(hbl) o= gAE 3 (txt)ol vk Euk Mzt

3 (brf, brl), &4 AF7] 3 (rtf, hwp, doc, docx), I FA(xls, xIsx), html, xml,
DAISY S} ePubs FHA AUttt wpepi] Ao AHgats st A4 EA4E 4
o2 EAY Az gagHolRE ¢s F AUth
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7}. Duxbury Braille Translator

<78 2-10> Duxbury Braille Translator?] 2tH 7%

o =Y H7] 2002 Table EA HE LE3ST

] testzdxp - M SA 2M (== E=n =) R Hegs BREM S=E=]
@ e e i R e R R I

s ~_=a= e i - 1=

© ®

B R O S 4o~ =d4=0° |- IS H] 5
EEEEERS EoAm . |[EH e }Wolxln EXEEP
<

> < >

HE 2AIE
@ ogl o
SA HEE
Aty
£ HAE  HAE BEME HAE, A EME HAER HOl &
HEf EAIE  EMO| 2B, HO[X], &, 7t 5+ 59 FEE 2o &

DBT(Duxbury Braille Translator)= 22# 2] A2:8l(Duxbury System)ol| Al 7|3t

AE9-2¢ MY 2T EJojolt) 2014 9¢€ A WA 11.2 SRe7} FEH 3, &=

ol X3al 1307] oFe] A& Adstn, nfo]ARZAZE Quy dds x| OF

o xuloE ZAAE BAE 29 A ARE HAY 4 Joh =3 8 Hz2 Wy 7]

S 7 olmA| AFS AdetH, TS A4 T FRE Add AF A4 A5E

A = Qth 53] 28dS ALs b 49 A A5E E4A A F e
Ao| ZFH o] th(http:/ /www.duxburysystems.com/dbt_basic.asp).
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1}, Braille2000

<8 2-11> Braille20002| 2tH JE

Project (book)
Miscellaneou:

mMenu | 2Hep | 2| f5 F FelielilteliReRiter BB laTdlliE e B
<
%
=2
a

@File Management

B New @ Open
HSave |®insert
< Info ®Append

ﬂ ﬂ ﬂ QSearch
AView ®Adjust

4Cut mCopy ®Paste
Input: Insert |=Undo

Page / Line / Cell
1 2 5

gt !
<Emboss | &Print
8 Style: 1-1

File opened successfully

BrailleWriter i | |

® EM HYZ

Braille2000& U1t Al RO = HAl 23 WY AR/NEA 2 487 Hd 4%
Egojoltt. JEA= Computer Application Specialties Company©] i, 2014\ 10€¥
A WA 274A EEo] itk gk £H9 EAE £ A ARE AFE F 9
o, A2 XML A4S Zgstal AT = e Aol EFolth Abdd Aod 2ed
EREoofUet AR Ao 2BdS ARl v F4o A A5E wEA AT

At Nemeth=E 7]9He] 8} M WS AU th(http:/ /www.c-a-s.com/).
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t}. GOODFEEL Braille Music Translator

<8 2-12> GOODFEEL x7| &% 2H
5 cooreeL 3

F\Ie Options  Help

&l 2]

GOODFEEL Dancing Dotsoll A 7§23 of i 3o AL Egofoltt, 20141 10€
A WA 3.277}xl MEE 913, MusicXMLE AH&sl Thefad of i |3 &L Eg oA
A2 A8 otE HolHE ThA 9 A iR E WEsEr. 59 AIWLOH"JE ofw A
4 EF(Lime)E AR A dE A5E AYJT £ Y1, 48 dEY HA dRE F
718kel]l EASH] Y AYE F U EEAHoE  F UEE ALY 4E A5 Yol
AP e H2E HFH AS Yolg T tlREY §7 dojE A3 MY J%
< ZF 0t E S wAeh Zo] ofR Agst tFe] H2E 287 A F5E
749 Duxbury System®| DBT9} S1A3]|A & 2E &
< GOODFEELOIA Aglst= B4 oz HA A5E A4 < th(http://www.danc

E

ingdots.com/main/goodfeel.htm)
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2 A& A5 tAdE A759 &% Braille Blaster

<& 2-13> Braille Blaster?| 2% 7%
m

ey e @

s s e st

©

O H=
@ el
® =7

2 H
=
T

H
o Do 4r

@ =A HYyF
® ®x HyE

©® e

EFI
>
1P

i} BrailleBlaster - olEl

File Edit Navigate View Braile Inset Advanced Help
o

= =

E Ny -

< html ~ ~ &
head Instructions for the APH SMART Brailler by
4 body Perkins
div Please read this manual before using the
4 et brailler.
c APH SMART Brailler by Perkins
£ Catalog No. 1-00820-00

Introduction

The American Printing House for the Blind
(APH) and Perkins Products welcome you to

i the

ul new APH SMART Brailler by Perkins.

: In addition to embossing braille, the

P SMART Brailler

3 provides immediate feedback to a child or

13 adult who

i is learning braille via text to speech and
h2 a screen that

3 displays what is brailled. This audio and

3 visual

feedback also provides access for someone
ho

i
does not know braille, including parents,
peers, and

general education teachers.

i APH SMART Brailler by Perkins features

& include:

e A color video screen that displays

o SimBraille

b and large print

2 A speaker that provides audio feedback via

E Acapela Text to Speech from Acapela

he Group

P T lati of and

h2. o Enalish braille: contracted braille ¥ ke

Line: 2 Style: document | Words: 13714
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,,,,,,,,,,,,

To[D|x| HE 5

BrailleBlaster+= ViewPlus Technologies, American Printing House for the Blind,
Abilitiessoft’} 522 F33sla Y LE A2 N ZZAEO|T, o] ZEZ 9] 7}
2 542 F9E e Addve Holnh 2FAA AdAA = AEF2, HEs
qE)m W 87 mRelA EAST, A A48 A% ZHolAE grEs BE 54 WY

% 9t} E ePub, MathML, DAISY

&2 o)A HYAA shtel £PA Hel
2o XML 7N BAE B9 A4 ARE ARG 5 Ak Gebd dAE o) AR
g oA 4B e A9 o8 47 WA ARZ A8 ol8F 5 Utk 54 B F

Al
% MathML Z8l=2& theFst 48 A2 4 (Nemeth, UK Math, Marburg math)
o2 Wgtste} ARg Aty o sdk 5 HA JEHlE o1 o UTh(http://www.braille
blaster.org/).

3 AA y=EFHole dFsE 9§ =9: Transforming Braille Project

20129 DAISY Consortium- 9= S$HEALRNIB)S vl F3] A AA 98 A4%
ofl #A DA EF FH3l| Transforming Braille Projects A3t o] Z2 A EC]
SEE 3002d4Y HAA gagdoelE Jide] Byste otk A 74 Ha b
&5 o7t /PEETHE HAEAFAA = o] &AE0MA Fol AME thAl A Feje A

A8E BAToEN AZHES dF1 o] f HNE £Y & AUthhttp://www.

kil

>

daisy.org/projects/transforming-braille#main-content).
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AR A baBdelE 1 F84dE BT B 0l YERY Aty g
2 4g3n Itk 34 AY TIPS 29T Yb UeEdAE Aol AYD
At ol B4 3H BEo) APHE ARglAEeel RFE B F vk FA
&5 Fzo] e U] AdgdEe 4TS @ g Aol

Transforming Braille Display(TBD)E 7H3t7] 9134 20129 6€7kA RNIB

2 FHE 71E 2AE B8 MY 7% Jles dEekith B3 20139 947HA 7 7]
=€ A& AR "gzEdgole Z2EERIS M A AEe st 20134
de AAF AxE AR 75 =S FA8 A AR A= F2 A4

5
=
oA Eo] Fojs] TBD Fite A Ad< wds] 7kl Ao (Kendrick, 2013).

=

g 233 USBY BFE: A7€ AYUh
o AFEBY o)z AMEEANE ABS AET 5 YRS AR AFolth 5
Agk 24 #BY 7ol B} A4} 2L Ase 2IHA %okn, SDAEY A

A ARE ok 4S5 A A15HS AU A% ZANN AA BA o] B

Ry

25 A 2H 204 HA HaBdo
[e]
=

E£5 & HA 400MS PYEo 2 A5k 300MSE HEE shal QloH, 4A17F S Al 10
AZE ol A o Sl WiEEE WAStAL AFEATE B oA wAlste] AEE ¢ 9=
5 A4 Agoltt. =3 Open Braille API9} & #F3td Z2 7 Qe FH o]~
AL 2adgrelA 9474 AL 5 AEF ota, A £4 o] & Al Z4 FIER A

o2 912 A7t A A o2 A4 H th(http:/ / www.transformingbraille.org/wp-content/

=
=

uploads/2014/08/Transforming-Braille-Display-v0.3.docx).
@ 9589 7=

08 M 80%E A7 4Y 715e AT AW 142 o) g3 A9} oA &
A % otk HA QAL A8 GAAE SA okl seiel AN AT o] 44

it — &£ AHE — VoiceOver — ZHE AE S § Wl vpA et 590 A 3}

.
W Qe AgsFolop s,
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<J8 2-14> X} 23H 48 2% 2H
eeeee ollch 3G 2% 1:00 100% 0 4

< VoiceOver 2H

v ECof

v E

Ho|~oW9o ZE 7]5g A& ‘AR g 4’ S Hdstd sido] AFHoE T}
E X E ASE 3, dA e a2 FEolA 3
o] EAHET A wide 71717 T A= el o
2ol P o] e Al (table-top mode) A= YR
o7 Fo] wiAH L, 71715 S upgE 0 2 A Rl &Sk Ael(screen away mode)©]
A Aol Ao = x| = o] FAETHhttp:/ /njpaiks.egloos.com/ viewer/3498550).
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AA e =l &%
D ’=
OEEEENEREREE

A= ARl EAddololt Qo UMHoR AT AAHS WEehn

7

W3lE ASsty BAzt 32 ARE HS AAH o]F AhAH EAT AZA ol
292 wadste WAs 9ok 1 WA AR EANS gokstd <% 2-2>9 7t}
<E 2-2> ot X} 7% HH
A= A 8 A 25
& oA S2A 4K
1898 (Rossetta Sherwood Hall) HUHAHEMEWHALY H A}

187844 0i2f Liztel AZFOmERIE0
_ _ (=1 0 A|ZHRtoj INE=35 >
1921 | ZMofExieiTelels S2HA! SR M) e ol e N o
elRY RAN o

1923 ZMOIER AT 25 JHEot orA Yot BYo| =R @S
1926 | ZMoiExoiTelals UNS U
1957 | SEENoITIE | Eumse ¥ ¥EEN WA 47
1959 2uF = TR o 7|2E'S M. E2
1963 MEYstu oldof wAt DEARL HAL HA
28t HAb 7|5 A=
1967 | s2ExeiPAds | wsimol BRH oxje} 2mws
HIA}
_ _ IS RIE ‘AR 0|2 7|38l
1973 | Mewstm 2nd ma | CrHENS EU O oIS
IEcz 2=
25t MZ} 7|S 30702t IS0 ALl =
= e P S
1979 =uF B D‘S— IR} 7| S ;HE—H CHet ofd| DAL 22X M iy
1963 2as 3 &% Beo O a7iel Bul 9 59 ge
1904 | EERoITs) N 32 Hx SYek 0} 92 Hx SYokel 0julx =9

X
1996 ‘Sl= ZE EA HE ‘o= ®A 7Y ok =7t 329 ZZ HA MES <l
3]
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1997 e bk T2 HA 7Y DA
SIEAZIROf TS K2 - \ , ZUYQ| &0l o|gE ‘St MAI #E'S
- 2 52 HA FE AEeP of Hug oM A7l
2006 2sizas M Bh= " 7Y 1Al
sotp | BEAZEolelotss] | #= MR TE MK HEE 3
=45 5) o
‘52 Mz}
_ ) g 2%
2013 s3ERsles e Ak
=M HE

seluell 222 2708 AL 18984 F(R. S. Hall) oiAle] ojs) 2<tel e 3
Aol ol 784 483 HARA $o B39 B2 £/ A4S FHRE d A
o $AE Btk & 24% 4 T oL, 54 S22 A2 Wk 279 A
S AgSIok W7 MEA AN B3t A AGIH b BHRGT 18784 )
48 FAY ol F AA B Tt 68Y Bk HAS -
o UF SRR 498 BAE AEHL Udon, F AN}
A WAeR Qs eliteol 448 BPUATH =YHAD Aol

1
o
2

19139 2A FE5 Abet A oo AXE AVIZ 64F dEAHAAI =Ed
A 437 AAETE 683 FAVE O $sithe Aol EbE AT 22y 637 g
AAE HEE AL FAA0E EHA Gdth mebA 19201 11€ 78 BopR wARI
2 P S TACE HFYF o FAE ZAAHAAT LI} &
Azto] #e ATE AFsle] 19210 29HE THESLY, o] & Bt 19230 ¢4
AT o] HAE A BF A HOoE AASNL, Bes BT F HOE AAEAY
ol ol& 3-28A et stgith 22y HAke Fojzar] wAloly] Wi 243 T4
S HER AASA g2 3284w B AEHA Xk APEEATH(Y 4, 2010).

MR e 3280 BER A3} AREL Fesel nFeht o YorlE Hgon
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23 2AAYAATAAEL 32847} $AYSHGD FAHAN A2 S B3
= 4l 23S HFA

u FHe 1%
119 49 FRHSS FAAIAA 12744 F2HA He AR W
= B

= 1 g
H ASe ARFAGE H, 94 o5 ANE gt FH 4SS BEATE A,
C\:] o]

Z
EFIEEEEE
<
T

19574 FA A&dsta wd ol FHL ofAe 74 FE5E MATOEAN FIHAS
Arlstth. de Aedda 3 AW &4 B8 aAse AR FAdTHd
35 FEAZT ofW Tk AgEol 2| UL U, o, 2, vk uh AL A T B 3
shrof MEr A ofA 114 ME AR Y, A, Y, D, 9, 9 5 2§ R e D
2+, (o] 144 T A WA AR skl B 27709 oA, "M, 1Y

, 29, 2 Eg, 29, 22109 o] /)& skl F 33709 ofA 8l ool e &
shaith mebA dA AREetal Sl FE A ofAe} efole V] o R 1957l &
AE Aol & 5 9ok
&= ol9le] ok A= A& AulHo] gk 19599 Fui= SAAE Avlss
1, 19633 A&ristn wAb o)l aot AE AR o, 19671 AT

A3 3 JAAE AR, 1973 AW stn WA AHde A3gAE ntdE S

e

i

O_\_. Oﬁ

FasgT. BT B4 FAYl g
'O 1) B&g el AR Y

A, 0, W, AL AL 3k, 3, A, A,
o wolt glolth A, 19579 HH AU BHF 2770 F% 2 67) ool Al
@ RE oot ofol B AASRAL. AN, FEF EAREE AYHAT WA, F843 3}
Y onE IS WANE FBY ¢ YRS 15E IR

19944 BIHAQTNAGE BAASGS LG BAAG FAL Wb AY 87 34
SUore WEAHGL, A4FN @lel S B 1D 8% 4 BUNE @

_8’]_



" AR FAE ARG A 5de] AVEA 2, 78 A8, S, AFH 5 54 D
AollAl AR 7155 A2 ABE Bavt AVIENL, 718 A4S AR Bax dAst
Atk 2003 Aot EHFE TR AHY dedT SAAAR = HAA 74 A
e 93 712ATE TR, TEHTAATH(E TP Tl o] AT AAE U
Z 3/ WA HAE ot 2006%3 69 9Y UA(E3BFE 1A A2006-295)3 At} 3
= 2ok A W8S R A, s HA #7]9] 718 44 A3geR Ay RIE
olF o E A YRS I AAE EE FAR AT E FUste] 5YT FAE O
TOE %79 F =R stk 24, AAY TARE SR E VR YFoRE B}
A2 1Y AA, ZEE (4-5-6%)2 (2-3-54)o2 AAFAT WA, 'F E BT
Hele / F/E AFA B3, A E F71F wel= A A Al B AR kA E
AHESEE 1S WA 1 sl = A K A8 AR FUke A, B

< ME AASATH(Y b, 2010).
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HAAE A HA |3k s AR, HANLEZ TS vk AR ol
£ A Aols HAel A el Fol Hebge £ HEAY o) Ausy e
HAR, AL AN s A, B, b 5o A 2A%E BTHA ABE
2718 HAY AF AN AAS B 283 FAR, BARA] ¢ HYshs A
A BN, B RN AAAEE 2430 NERA 5 ARE ANFE HY
YR TR Atk AR S ITVYR 2 9T S FRY ALY AN

S RAARA, AAY, LAY FL WHAWS 5 Y= AZEIARY 19T

RG-S ED e VIEARAS AR E P ok WAL E B,
qol, £ 5 FUE 4T 5 Y& FALE S} ARG BAA FAE 1A
Aelol A AFYA 9L 5 AES e WA FAA AL AN HADE 2
93 #23 YoiB AZ WANFE HALZIW, BT A4 YL WPHE BT

2) A&

Y& FAE 18900l oJAlZke FERA (AN A &) <] 1kE ATk 18 19109
ol 53t Bl=g 4o iy Aol g HAF 2717F AHEH I AR o
2 A4 #A4L2 dEAANLE FSHAA AAH] BHE o] Fo girh

YR A3 = 19661 7€ 3090l TEHUT dEHASN LI = A BE £A
g %2 6}7 AA S st 2] o vl o WS AAE] el AYE DAl Al
s|(o]3t &332 F71he 28 1196 YEAATABAA FHT, AFHS
T el F712 sto] dAel o]2u Aot EE FA dEHAANLI = B

S olA F3 A 51, WAEA S o)A = 21 5”3, =AM FHE A
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YEAAN LS = FAQ 7|Ho] ofBE 5 Ago] BA ¢ B wgs et o
EaRIAS BEAANAE 57 JR-AANLIE 93 BEges AdAW 7
Atk dEAALNDE Y AT FE A /Y T B FdgAA FRe 9
o 2 PAE Aok & Aede Y GAE AAY BAA FoERE JRE R
ghoh 20140 YEAASI A3 9] o4t 2205 A FEo|Th AR 3|y F3] HUte
Hl g2 Ao 3t glon, BEyE gl gt 8o o3} 5 AR Y39 9
AelAE Aul A= vl §S AFe vk A YEAHAA LS = AHFH A= 9l
T ALEA AR SIHL e DAt

3142 F3lolA AEstH 7 L3 oY A ki 2AE e T A
A3 Ao FF JT¢E FPsiv, AT wol ok 20149 A #1279 Ao
20179704 4718 dsta itk dE A9 Ao} A2 WS gl 8%,
AAE EA 3 g9 89, 3 AP 11HoE 7450 9lon, o] 2% A+
P wAs el RS Y WAE A&y sl 184 x23HE Aotk
a8 AR AL 5Holtt o] FolA 3% 193 £314 28, AHFEA 18-S AEA
olth. 11 wtol IAIZAL 2% o] EA gt
YEAAN LI ] AY 2ol = ARALA oo E Q3| &5 is)
FET 22 1960 Toll SolAHA Y& HAIF 807 TolshE 1970
1oz ¥ B71Me 5Ysta AAFsoF Ak &3] 7}

AAE7 W o] oF 109 712 A LYH I ok Hx2 wde dRPAR
2 JEHAEA U] AAHA A Tl FYol 1971d 3€el| HAe} BEAR
{u 2710 1, 3, 33t 59 S
1& TYANTNA Rhed 258 4 60 E W 37|59 HA T, 3H 07 3}
ALC9p ol HATHE o] 9l Axolls 2802 7|2 sHth o Agy A

ol 37ke] EE 44 B9 E 3% 58 234 S e 2 1~2dd 2H A
SH712 stk THAYA DS A= G2 HA(HADLT)E 199 13 A= =&
Y7 Azl A4 3857 L Yt

AR AR LI = 197730 THEAA 198637414 553t ZAd e drnyd
o] AT} o] FAAA F AUE Wxt ofyet o] &3t el whA = MY Yo
A Zol7h Bokth GRAHE e XE BA Aol ARV TR A TEE A
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o) W zaow} 747101% Ae F3d ge A £ Fo HFHY WEE
A she AA9Ase o5k e Atk FHRaA A4E Fo Agont 244
§ 9 9Ue 9P ofuE eEy 1o o8 E/1%T, ARHA dnE LY o)
)5 Ae 9HoE s, wdde BAAE SEY 1S ASHES Frhe We

o
2] Th

1980t EolA YE-AASNAS = HAAF | S LA L Aol Hr| S A Y
‘oA A AA T wstATt. T3 YR HAVde HAANGEA YA A AT
El& dojo] 644 Ha B71'E AAE T

19902 L& HA A4 100732 Bolshe st dEAAA L= dEBAEA
A3} FFor MIPANE FHAL, FA AF 10078 7dere} AR HA
1001 9] LAFE w3

LM U3 = 20019 112 11YFA 719 )l ‘G2 HA2 %7
Aotgich ‘Y M BV 20019 WA= Z Bofell AA AFEAQL FHo] o] Fol
1, 1990&301] dE 42 w718 &S ATAeAth dAE A 3

Bol AARERLE YE A B/ 2001d HE /)E02 A

d AE YRAAS B AL O 3 (F At gl sk 7% €, http://www.ncawb.org/)
HAAZHRE7L B3 HAZHE AX V&< EWE FAAo] 2HH itk dA
ALB| BEA AN g o FAEBRI o E 27709 dATL &dH YTt

oJA7A 71&d B HA A WH A B JA ALY &5 AHE A
W <3 2-4>9} )
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N
S
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<H 2-4> YUE XYV T IL X BX 7FY =y W

o= A3l F2 g8 ! HA 78 HA
1966 U=t 3] LE
1969 ‘A= MR 2| (SCHolHY MAlet SAHEL EHE S A9 ©F
1970 Hrlrsr|s MEQes ¢
‘o= ™Mb EI[(Scio{Hy HMAlet Atz &6
HAjo|npr|s MEL|S| M|
- 27l 1A, 8, 1tst 5o ZI|Hof Bsl &2 chX| R AFNHE EUAIF|R 2t
1971 - 03 x2|9 RAE £ A X2 E= 4x}2| THRlE 3H 22 2, 3HES M ot 1~2d0 ZH F
E35p7|2 &
- 2=0] MAHIME SAIZ 2l
EEHA (Y| LE: ‘U= MAP Ll A
s L oM A9Hs 22
1972 AT HEE A MELIHs L&
1973 ‘U= MR 2| (SCHO{H) HEE L
- ad B & 29 o|3HE #AE
1977 HMAAENEL S| &F
1978 22 HB|E XA Z HAsI0] EF Al
U= HAL 10 90FH: T|HAIAS| SHLIE IHY U= HAF |8 LY
- 2772l E2 £ 5/HE BiEsn 1702 FUlsko] 28712 &t
- MRt 7it ALB2 7hsst st Ll JiLt ALY ol CHSSIEE sl ZAL (shet (3l)e oMoz
2arf2 (ehet ()2 EIIst=E &
- 21 KEof toA L0 EO{MI|E Bt HoE ZY
1980 - A2 A2l 2l Sof ZiLt ARROIM (R)2 EI|SHE AT M2 EA| 2-58cz BI|SIEE g
- (QEHIME ZeS EAIE MX| 2T SEEE T () AIRSIEZ &
- Mojoo|(ME)el Zo| (of)cto] SHALS O HR (0)E MEE &
- 2% oojol| ojAE, 238, AEE S0| LW F 72 L= &
- HREET| S AN L ) ) B
- 'd=2ol MAP Mesel M9sol 22t ‘HAAHEMEA Y HAREHE
ofofe] 64l Mt EII' AR
1983 SNl Inf o ke PSYS KT
- QO MRS MA! LR
1986 ‘Ao AP M1350 HFEHE o] 6MA FA 27| JHHO| CHeHA! AHRY
1988 ‘= ML T8 1990 B HE|Q| 15 MX|
‘A2 MR E7|3 1990 ke
- E2 10 F74
199044 - 25|17 ElE E2E dlal L2 7|5 Fa
= - o2fo 7|8 Lt 2Kt 2 JILIE AESIEE &
UEWOI X 5|2t FSOE 7[WSAL Fa: AL MY 100FH 7|HeE L
‘A= MA} 1000 LRRE il
1991 MRl | a2 |s! U
1996 ‘d=ol MaP M2150 HEME|E A ZI|o 2t 21 AR
1999 - 'd=2ol AP M2450] ‘TR MA ®I|of cst obnt SIAFMAL EI|of chsh oF EE
- ANEEMO MA 27 LE
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2000 x| Soid AN E L

- H15] HAPTISAAE Al
S EHRolnp seA AY HET LY

=2o
C = MAF moY 2001 B
2001 - Z+ 2otof] 2K MEAQl £=H0| 0|F0{F

- Hx Bl 19004 T R
- BESAll $2(3CHE o] M= JoZ B
#i5h NYstD 2l ARPISAME ] J1Z0| &

2004 HAISAAEO| Sd-SYoM Fst= AMHPAE oz Y

- NEEHQ FAF 27| H2EF L
2007 - SO MR R |IHMER B HXR|
CARE EE FA ®Z7[Ho HE oY

2008 - BAAEHEL( US| MR

- UEMRIL 3|9 Ho{HE ‘Braille Authority of JapanZ ZH
2011 - O|SEO{HAET | MBS 2E T

- YRR 3 ZH0[X| A
2012 ‘A= Mz mI|Yol EAf HEof 2t SHLs el

3) "=

n=e) A2 G 719 B WA 9 8] (Braille Authority of North America:
BANA)oIt. oz ddl= st 4 £9-549 2F3E &8 =4 WjAE A
ot AAFNde] AR &8 sHe A e FE FHoE A" 2ot
oA D8 = vl ARgskaL e Ak

Ag3HE A2 AR BAlsh Azl B 7 REe] Re] AR E 75 24 )
3

AEe o A2 18 55 Fsty st 98-S st Aok wid F 2 43
e A3 E Bl A e TS A8 WES A, M 4 9 JAE
HEF #dE EE 9gAs Ry A9 SR 93] = 1976 AR EHAUL,
A3 9 F39 7jBeE F4H AT Hu ALY 3 JH-dA d3e A
A& <¥E 2-5>9 Zth
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<H 2-5> SOIBXAHRMLL 2 78 HY
Y

7|2 e

sl = %3 &= H3 o 33 7Y
T

American Council of JIxbol 0|5 & O|7ICk4 x{5]o

1. the Blind 0= AlZ- ol ol R 3] DI ZHEA| Skl
American Foundation JIxt o xs|o

2 or the Blind 0|2 A|ZERbof oI R EH oIzbo| xslel
American Printing JIxt Tlo I17|2 X352

3. House for the Blind Oj=AIZSofel ST i geld
4 ATPC (Alternate Text CHA| T A R EHMIE 07472 3|

Production Center)
Associated Services
5. for the Blind and Al ZtE O I M | AR 3 DIZHEhR| A3y
Visually Impaired
Association for
Education and

6. Rehabilitation of the AlZtEtofol m = - RY k3 & DIZHChA| HaY
Blind and Visually
Impaired
Braille Institute of 5
. 0|28 X} 0|7}7|Z X 5|2
7. i ExRE 012672 Hslel
California Transcribers [y
EEE
and Educators of the 1 - =
A|ZFROH A oA A AL IS X == 3|
8. Blind and Visually | = OOH Dé_‘ig_lo |'J-L"‘:‘|' " |_| |_|'|_|'K'|| c>9-l n_J
Impaired =
The Clovernook
9. Center for the Blind SEHSAIZHE o lME oizk| e H3al

and Visually Impaired
CNIB (Canadian

10. National Institute for FHLAEFAZEZ O] 2101 313 DIZHEHA| A3l
the Blind)
Council of Schools
11. and Services for the A ZH ol st e 0| 3| QIZHEEA| sl
Blind

12 Hadley Sé:l?:;l for the =zl Waim a|7b7| 2 3|
National Braille R A 5 0|71cH 5|0
13. Association N ESPN ) QIZHERA| 3|
14, National Braille Press MR ETE DIZHEHR]| Hal@

National Federation of . -
] Al ZFRFol o] o oH a|7ie X 2
15. the Blind [ZAIZZ ool DIZHEEA| 3|

National Library
Service for the Blind 21 A|ZF K| RFOH O] = Al DT xi5le
16. and Physically IR RHZojlesE | 227 Hslgl
Handicapped
Royal New Zealand

17. Foundation of the | giaimiaic nzkgofelntet | BIzi7|3 zslgl
T-Base E[H[0|AF{FHAO|M 01717 =slo
18. Communications, Inc. ESNEIN 22l Eek

SrdAAs s s A FEFe] thEste o] A8 (Board) of AHFEA, A
2 PPALAEE T gtk B3 7| 55993 (BANA Archives Committee), 778914
3](Bylaws Committee), 3] 3](Membership Committee), 5% 3](Nominating
Committee), 4|9 3](Outreach Committee)E Z2stal vt ¢ H43]9 T/ 44
of wtet Y 7t dEAR FHAAIE At BF LA 184 5~88 9 9
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oz FHHE, AUAY WEER B Agol B4 95 2%V Bk o
AU AR, FHYA, SHA 5 E4F o] AEHA 4GS BEE 7]

£91938 £ Atk EF AFo) YA P, FAEE, YA BAD % 5Ll

2014 AA BrEAAdEs st de AR e RS s 2718
U ¥ 2 778 (Braille Code of Mathematics and Scientific Notation)’, &7 1% A3
4 EF(Guidelines and Standards for Tactile Graphics)' (2010), 'A< &4 A3
(Braille Formats: Principles of Print-to-Braille Transcription)'(2011) s°|t}. X3 &
A D3 s FAGAHAA LB AN LT F LG A (Unified English Braille:
UEB)' 9} =7 4'%57]5 %2} 774 (International Phonetic Alphabet: IPA), A|A|AlZH ol <l
A3 o] St A oA AP HA TSR] HH(New International
Manual of Braille Music Notation)'= &<13ta ot 7|4+ S0 A2 437 7|
QI Ao el 42 Avfeta, FEdAAL, TAESTIE 2 St o

%

A= FAGAHAA DI} AAANAZANIDFE tHFHEA astaA g

D) %3 - Hg2 E71§ vz F4

1952 u|¥ 2 (Abraham Nemeth)= 83 #shs £7]8t7] s A2 S 1<t
SR A H A2 ol 15 3 3] (American Association of the Instructors for the
Blind) ¢} 7| = A 217 of A 23 3] (American Association of Workers for the Blind)¢] ¢l
. T% 19654, 1972, 1987\, 1991 & FAtE MRS ARt 259

A2 712AY ot AdERt okl A3t Zoko &S ®7187] A% V1R
S AT, FRE AYT BoE EH0oH, A Fd5ES SHAFHH(Ponchillia
& Ponchillia, 1996). W™ F4& "0 + 50 = 60"S £7]8}7] 93 435 g0z
Mgt BHEE AASANS B olly & VIEI] AT FUE

(American Foundation for the Blind, 2011).
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8
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@) &4 189y AF R 22

2010 H=¢) HEuj A A3 = AUt AUt A A3 e TR £ gy
217 2 3EF(Guidelines and Standards for Tactile Graphics) < 3?13t} o] £&
o] FAH7IZA oF 1597 F=9 FEALI7F 4 1Y 2ES FH] A% B
g AT 2 2AE YT HF Tl F4 1Y AR 2 22 1999 At
ALY 2 Oy 49439 HuA A1F A5 A3 g Ad A28 A
ZA"E 712E 83, 2003 AVt AE 2 g A9fdsrE Bxd Y
g AF 9 FF3} A4 (Graphic Research & Standards Project) ¢ A< ¥FF3sH 2
o, "o HulFALLs st AL 438 I8 A F(Guidelines for Mathematical

Diagrams) & %% 2oty "7 28 AF 3 2L v5o] S} &
At kARl HA qpdel F§sta, wgA AN 1EHY (American  Printing

House for the Blind)# %] 7k 19 Al&ste Tt 78] AAdd Ho 4

adg AR R B BHE FUA, 354 D ARAZASAA 50 &
o &7 29 A%E A% A AW, PY D HA Yool B ABE ATSHE 2
ﬁﬂ 2a79 Qa0 2% 3Hgo] o

-
Lo
U:
ofN
o
Hir
3
-
=2
=
i)
i
N,
[
=
i)
1o
Y
2i

FAoIt ‘57 198 AY ¥ g3 WEe 574 198 I FA, 4A Ue, 19

9 Az, A% 9 2A P, A4 94, B4 B, $93% 1Y 5 Bopd 57 a9y

AR OB, o5 ARG AASTY 2 1Y AR /F SO FHH Utk E
)

Q) HY B4 AA

2011 HEvjdAs el Ao g4 reddds ‘A9 ¥4 A (Braille formats:
Principles of print-to-braille transcription)’ & ¥¢183ith o] A& 19979 &= Y
gAY @4 AR dFEF AR Aot A F4 A (1997d) N e FHrd 54

A= =T
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S H=d G E AN ofEdAet TledA AR HY F4E FLAIL

4

=

9)=ro] MY 2 (Foreign language guidelines for braille transcription) 714 235
Atk Ly mlmd GoiAA et rel=ol Ay F4 AR N Aol ¢
57 Aol ‘Ao 4 AW A AdS FESNL 0E AJEET A A5 AF

A g4 AW01)L E4HER BrPAL U ARsY

22 Basa] 90 SAGRG, A4 B4 INARS B AEAE 7}5@@ o

o golgel 2AE T Wbl A F4 Ao 4 Avid AR Badel U@
0 M4 ARE AR A HolA s B

sol Mol F&, AT 57 27, Fd £20) WAY 520 G4 5U, =4 o

ol srge] 25 AA ol

d 1700 BEe 2379 A2 FAHo] g1 B2

SRE WEL 1L DS O A, AU A A W A, Heln 3

xﬂ“l/ Ex}jﬂ 5“!\_/‘6]/ }]\:}-i} X]-—‘Fj'-l

EERE

N

A, Ao wid 9 A st9 AL AAHCE FA4EHo] ¢TH(Braille Authority of
North America, 2011).

4) I=

F=o] AR AF 2 T VT AL S (Braille Authority of the
United Kingdom)°|t. ¥, AGF §3 IEE BErdAL 93
o AR 8-S Fdste 71T 29 A I A5 FRAAALI T G
REE A2 gt d7 dFE FoEsta o @ 3= I=9 A x2S A
Aoke 71deln, ofdt AA £& A dY 97 = Fdsta Av I=A
AL 3= A Gl =2 oz FA4sta Ao F=A
A3 E TS Y-S e 2o
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- Association of Visually-Impaired Office Staff

- British Computer Association of the Blind

- Guide Dogs for the Blind Association

- National Federation of the Blind of the United Kingdom
- National League of the Blind and Disabled

- National Library for the Blind

- Pia

- Royal National Institute of the Blind

- Scottish Braille Press

- Scottish National Federation for the Welfare of the Blind
- St Dunstan’s Organisation for Men and Women Blinded on War Service
- Torch Trust for the Blind

- United Kingdom Association of Braille Producers

- Visually Impaired Musicians Association

- Visually Impaired Education and Welfare

U =

Y ﬂ%szi wg% 2N B4 %ﬂlgl g g T
E s
] -

o] I =AY FEdI= 7‘41}——"—1‘-& Q(Brallle Promotion
Committee), 7] 93] (Chess Committee), 7 37E 93] (Computer Committee), |
41 ¥ 3] (Finance Committee), 2|= ]| 3|(Foreign Language Committee), o1&t
9] 3] (Literary Code Committee), 3¢ 3](Mathematics Committee), <44}
€3] (Moon Committee), At H 93] (Music Committee), #3}H9] 3] (Science
Committee), %7]%] ¥ 3](Shorthand Committee) F°|th. o] 1U3|7} @A ZF &53}
2 AE g FEAAALSE TS E vid 33 fHIAT SEALI Y A5 &
=0 A714 o= AohAl il 4 AYER APl B3 A5l we s s
20099 1¥ AL & F 717 FEstd I=hA A E 3] (United
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Kingdom Association for Accessible Format: UKAAF)&E =itk 12y d=H
A998 1 nhel 3AE d88 Agatn ok

Foellde Al o% B A A (British English Braille) & %3 %] 4 #}(Standard
English Braille: SEB)2tal E2]= WEe] FojHa & ARl gt 18y 20114
¥ g ASRIE FAHAN Q) AUD LYol AAE FFo) T4 A
oz Sgadth 0w 40 ASHY T2 WA el YR 53 5 vl
A S FLFAANA dasts vl EdA A EAATE Aol b4 &
A gsk. Teise] Gl AEIL HA FHOINT Sl B A WA AL
Aoz Adsel A4 ATk ol Lol W A FHE AgHE Ae HAY
WAE FRAUA AEQ Y] REAAS B BAY 4 9& WAE WER $dd LA

o[rl
it M

o

O

Aol A ofg] 7hA EAS HEEAY S olfF 2 TEYHA Aol 393 A4S 7HA
2 7] wEolth(White, 2011; RNIB, n.d.).
oled AAFNUA L B EFsta FxoAs A Fols F7ske HHL=

23 9o, AE7 B4 I s 3, e L 3% 59

>

i
e
of
2
2l
D
it
=

A2HA FHE @ A7NA BEY 015S 158 + UA Seln AEAG. A2
AN e AN AYelA BEo| o5 UGS /ST + U B ok BE A

#do 712 AU 3ol - +5 Uk olHd A=A S Azbe] T
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@ SR 73

Q1 AL FEW ol BEG MBS /)5S A wﬁ} A zgshn Q. g3
Gzo) 34 A O & & gTFeEA

A FHES v A A
N3 Abraham Nemeth BHAFS] o] &8 @ YW X

l

N
-
?d
W
&E
rlo
4
Lok
jak)
>
41
tlo o
o
%0
)
)
oX
N
)
o
i}

3
29 HoHA FHE T A FAAROE Aeso] Yk sk HotAe] T
A% Q! Braille Science Notation©] 1, T2 sl #e-dA FH-S AL

2
ote AsusHAd Ave wAet S 98] AAHE Using the Braille Science

@ AFEHA 74

AFEAA P 7184 BAe AFHe BAP AiEdN AgHE B4 2 s
2eln ARHE d99AY Fe9 s 141%:% dehilz] 9@ Aeln. 2RH o A1 A
dehbe BASS @ B0R FASEE MASC] Ytk ojzlo] YEsHe A
Ladolish Mttel AFEAAAAE £} DA TAGTE Aol

FEHAAE 3 o7 2567k ASCHEAE EAE + =S 8345 =dt1

N

3|
i

o,

rlr

-

H

n:‘i
pas
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5) ALx HA 74

A WA AL HAEAE 19008 ol AZE QAT dA AHEE = dY2 Fa 7

o A OE Ao Halolw 199K FHACE A wAHYUT AL WA T
o 2BNE, BPATE Fol 974 YA /148 23 o] FUR FHL A8 1

o] 4
A 11, dd, ff, rheb go] A5 Akl dupul =3hof tigd &
Ao F Al ddzolA B dubAQl ©ol 5 EAb Hdke] thEk
2 RNIBE g2 93 8 gd2o] A2 Ry dd2 HAENE 2H37] 9% A
e SRS k. ¥ RNIBE 2 €2 A= 23 Fol/4
the first English-Welsh/Welsh-English Dictionary) % 26%
A F 499E& EdsAT

6) A} AR T3

A AA BAH 6RAE OB ARHANA AR YR, okF AT, W3S
2ol Aol B4 G418 JHa FAhEe AANEY WA L AEE gk Lo, x

solel, SQofsh 2ol Bt AW £Y TS AolE &Y W, JoIB Y 7

WEL Ae o) ofAE 71 FHY dRolE St Aol AT AL A9
§ gudoz yehts B w% wlste BAE TP A0 4 S0l 2
ool AAE 747 o= @ 7 679 WO LpehAThol 71@5 ogoa Ao A ghol

(N <71 AA 73

&7) A FHe We B2 48] 8 A7) Je HEW A4 ASL o
g R AT BAL9 2ol Sr1RAE AL 24T ARl o3 DA AaA)
1 1A W o AA

A3E AR G BAHo= A o] opUth e Fa5e of
57150] o] WAE A%Ho LAY U 7 WA FERT A S
St A3F WAL NEAoR ALY E TE FHolth o AL BAIMAAGIE

_E rlr
>
o
Al
o
0



2,
frtl
-z
o,
1)
>
ped)
v
N
i
v
rr
oft
2
1
>
lo
to
o
¢

ot
=
o
N
R=3
gl
o
v
o
o
o
>
=1
oE

5 =AY HA Y3

= A 9 o1 H 2+ 9] ¥ 3] (International Council on English Braille: ICEB)= % °]3 ol
B3 7 BE AR V1T 2 SA4 Y dAARA 19910 2FH AT B2
Eo 542 Fi e IAYHAALI Y £F 2 ted 2o AA, Gt F
H dojolAY 4T & AHEHE =7He HA 1 Al 717 AA-ege Adste
Aotk &4, A A% 23 9 HA 159 A4 Ha 7S ME-Adsts Aot Al
A, A A A 71T e AR, FY 8 AR AR S& et Aol
AAY AR A &3, A 25 F ARE #3 ATE AYstAY sk Aol
OAA, doldda S BE8ete 2ol

TAFGARAN A o I AAL Gt FH dofoAY A FE AHEEHE =7t
A Z7F FEe] FoAFA W Aul ZlFE AAS e Il AY BA 3=
< 27, AU, ofddE, wARE, Yol gol, HolzertEdlts, 2837t G, vl
= B oo dAE 2 FTket ArlokE AT ¥ SUh=oltt. T3 = 4d T
Y A ek, F3olAM Fo7 AY &l wet elmoz A AAHLITE A

AL = AF, 14 B 4% T 3 2ok &
A S T gdoeH, ZledddE Bed wet 742t A Ve dd e A

, a7 % A

al
A

-
ol

v
&
pes
=2
[

o

s

(www.iceb.org).

(D FLIAHA

19918 EHdA9 93 s B5detn d@go]l B A ol AZAgeele] da
S s Y 3 7HA dlolgke A AR Yol #4 gule e

ol A8 el A Alstal 5 YY) M AH(Unified English Braille: UEB) 7%l 248191t}
19938 &5 A=YelA AHE Aak A G A9 L3 o] AP L= R

e
o

_99_



87k 19919 o F +Hsh FAIYAAAAT AYL FAGI AN U] FH A A
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== | x =2d-
CIZ 0|4} | 193 |92 47.7 55 28.5 47 24.410755.4 12 62|10 52|18 93/ 1 05| 8 41| 2 1.0
2|5t 0|7 | 272 | 86 31.6/ 54 19.9 53 19.516159.2 24 8.8/ 22 8.1|56 20.6 18 6.6|30 11.0 5 1.8
ﬁ'ﬁ si217| | 87 |27 31.027 31.0 15 17.246 529 6 69| 8 92|14 161 1 1.1/ 7 80| 0 00
S MBI | 06 a6 53 308 43 24792 52,915 86| 8 46|23 132 1 065 29| 4 23
N7l (20-40cH) : : : : : : : : : :
E1371 01 55 | 4 160 6 240 5 20018720 0 00| 2 80| 3 120 1 40| 2 80| 1 40
0sh o) . . . . . . . . . .
12 | 372 132355117315 83 22.319953.5 19 51|21 56|74 19.9 12 32|26 7.0| 5 1.3
Aﬁ =) 46 |10 21712 26.1/12 26,125 543 5 109 4 87| 6 130 3 65| 5 109 0 00
2o
== 3z 80 |2531.3 6 7512 15.0/55 68.8 10 125 9 11.3 9 113 2 25| 6 7.5/ 3 3.8
= 60 |14 233 5 83| 9 15.038 63.3 11 183 6 100 7 117 4 67| 7 117 2 33
HE 37|
oo 2R | 76243184 538 1055471111145 5 66/ 9 118 5 6612158 2 26
7 =
21
A2 sich 2% | 195 | 63 32.3 32 16.4 48 24.611550.0 20 10.3 19 07|29 149 4 21| 9 46| 4 21
T =
HMxl | 287 | 94 32.810436.2 60 20.914851.6 14 49|16 56|58 20.2 12 42|23 80| 4 14
xof /2 | 237 [10243.0{ 69 29.1 45 19.013356.123 97| 9 38|23 97| 2 8|12 51| 9 38
cior 9l 9i= | 143 |35 24.5 37 25.9 28 19.6/ 75 524 10 7.0/ 17 11.9 31 21.7 4 28[10 7.0| 1 07
=]
Al
I mot z= | 26 | 5 192411423 1 38|12462 2 77| 3 115 8 308 1 38| 1 38/ 0 00
sl | 152 |39 25.71 23 15.1 42 27.6/ 97 63.8 10 6.6|11 7.2|34 224 14 92|21 138 0 0.0
=AHE}
=128 407 130 28.0 35 32.7 17 15956 52.3 6 56|12 11.225234 4 37| 6 56| 1 0.9
Axx  TEM
e xALe|AS | 58 |19 32.8 13 22.4 12 20728 483 7 121 5 8610172 4 69| 2 34| 1 17
A
T =
H|<2x | 393 [13233.6 92 23.4 87 22.1/23359.3 32 8.1|23 59|61 15513 33|36 92| 8 2.0
A CHZA| | 325 [10331.7 90 27.7 70 21.519860.9 20 6.2|22 6.8 53 163 12 37|27 83| 5 15
T2 ZAcA| | 233 |78 33.5 50 21.5 46 19.7111951.1 25 10718 7.7|43 185 9 39|17 7.3| 5 2.1
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<H 3-54> ZREA AEHL MG =E

e oy | 8 FOH= HOICH| =8 Eoic} | W= Hoig | ok weic
¥ % | " % |8 % | "
A 558 | 95 170 | 309 554 | 100 179 | 54 9.7
o LR} 362 | 52 144 | 197 544 | 76 210 | 37 10.2
- of &} 196 | 43 219 | 112 571 24 122 17 8.7
10cH 108 | 17 157 | 52 481 27 250 12 11.1
20cH 9 9 9.4 47 490 | 26 271 14 146
e 30cH 94 7 7.4 55 585 | 22 234 | 10 106
40t} 92 22 239 | 51 554 | 11 12.0 8 8.7
50cH 97 18 186 | 63 649 9 9.3 7 7.2
60CH 71 22 310 | 4 57.7 5 7.0 3 4.2
== o5t | 81 19 2385 | 50 617 8 9.9 4 4.9
;{Zf; KH%%”-%%%* 284 | 57 201 | 145  51.1 48 16.9 34 12.0
tHE ol&t 193 19 9.8 114 59.1 44 22.8 16 8.3
Fstol® | 271 | 37 137 | 148 546 | 54 199 | 32 11.8
Aoy o 87 | 17 195 | 41 471 | 19 218 | 10 115
sy BEAIL L o0l ae s04 | 105 603 | 23 132 | 1 6.3
A7 (20-40cH

E087| 0S| 54 6 23.1 15 57.7 4 15.4 1 3.8

(50cH of&h
12 373 | 62 166 | 210 563 | 69 185 | 32 8.6
%}I}ZﬁH* 25 46 10 21.7 17 37.0 10 21.7 9 19.6
=2 3z 79 12 152 | 48 608 11 13.9 8 10.1
43 60 11 183 | 34 567 10 16.7 5 8.3
oy BE 7 76 6 7.9 40 526 15 19.7 15 197
A= sh 2| 194 36 18.6 112 57.7 30 15.5 16 8.2
o e<p 288 | 53 184 | 157 545 | 55 19.1 23 8.0
mel 9l | 237 | 34 143 | 149 629 | 38 16.0 16 6.8
mo Nelgle | 142 | 33 282 | 75 528 19 134 | 15 106
AL T IE R Y 9 333 11 40.7 2 7.4 5 185
s 152 | 19 125 | 74 487 | 41 27.0 18 118
- FEESE 1 | 21t 198 | &1 575 | 9 85 | 15 142
R WHE S 13 224 | 25 431 13 224 7 12.1
T weax | 394 | et 155 | 2203 566 | 78 198 | 32 8.1
oA EN 325 | 45 138 | 189 582 | 63 194 | 28 8.6
T2 zmagAl | 233 | 50 215 | 120 515 | 37 159 | 26 11.2
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<H 3-55> Al§ ZOiXT| FF

= XI_-I' =

e oy | ATHEEOE solegol ot |, FHOHS

g % ) % 3 %

A 1000 | 616 616 353 35.3 31 3.1

" Ltx} 504 392 66.0 186 313 16 27
O A} 406 224 55.2 167 411 15 3.7

10¢H 125 119 95.2 4 3.2 2 16

20tH 114 98 86.0 14 12.3 2 18

oz 30cH 125 105 84.0 18 14.4 2 16
40t 138 90 65.2 45 326 3 22

50cH 231 125 54.1 103 446 3 13

60cH 267 79 206 169 633 19 74

=5 0|3 131 31 237 88 67.2 12 9.2

= tz?gﬂgo; 145 82 56.6 55 37.9 8 55
== e e B | 455 | 306 67.3 139 305 10 22
TEIPC 269 197 732 71 26.4 1 0.4

5t oA 398 290 72.9 100 25 1 8 20

NEn s1247| 156 100 64.1 50 321 6 38
;igﬂ JIA7] 360 197 54.7 152 422 11 3.1
i (20-40cH) : : :
oo oy | 88 29 33.7 51 59.3 6 70

12 610 372 61.0 216 35.4 22 3.6

;\élF ZT: = 94 50 53.2 43 457 1 1.1
== = 162 113 69.8 42 25.9 7 43
- 134 81 60.4 52 38.8 1 0.7

oy EE I3 [ 125 92 736 29 232 4 3.2
e s 2%} 344 240 69.8 102 207 2 0.6
= Hx} 531 284 535 222 418 25 47
X g 366 248 67.8 113 30.9 5 14

1o X9 glg 369 167 45.3 184 49.9 18 49
chl Hel FE 86 35 40.7 45 52.3 6 7.0
s 179 166 92.7 11 6.1 2 14

gy TIEUEREA | 228 128 56.1 90 395 10 4.4
gi” fE: AR A Z 154 84 54.5 64 41.6 6 3.9
= HI S} 618 404 65.4 199 32.2 15 2.4
Al CHEA] 482 336 69.7 137 284 9 19
e EFNIN 518 280 54.1 216 417 22 42
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<HE 3-56> SETUE MUTH FUXBL F AL 8§
TV Cl2Fsk
oy E=E <

Ho% H % | H % | ¥ % (H % H % H %[ H % |H %

A 969 |475 49.0/223 23.0(150 15.5{134 13.8/143 14.8/35 3.6 (189 19.5 53 5.5 |12512.9

e At 578 |287 49.7|143 24.7| 86 14.9| 92 15.9 85 14.7/29 5.0(11019.0| 37 6.4 |65 11.2

01X} 391 |188 48.1| 80 20.5| 64 16.4| 42 10.7| 58 14.8) 6 1.5|79 20.2| 16 4.1 |60 15.3

10CH 123 | 35 28.5/ 43 35.0/ 11 8.9|17 13.8/ 41 33.3/11 89|70 56.9| 15 122| 0 0.0

20cH 112 | 53 47.3(35 31.3) 9 80|13 11.6/26 232/ 9 8.0(42 375 13 116/ 3 27

oty 30cH 123 | 56 45.5| 46 37.4| 14 11.4/ 17 13.8/24 195/ 7 57|25 203 8 65| 7 57

40ty 135 | 73 54.1| 37 27.4/ 26 19.3 10 7.4|16 119 4 3.0[21 156 6 4.4 |17 12.6

50cH 228 (128 56.1| 38 16.7| 55 24.1| 32 14.0 19 8.3|3 1.3|30 13.2] 7 3.1|36 15.8

60cH 248 |13052.4) 24 9.7|35 14.1)45 18.1/17 69|1 04| 1 04| 4 16|62 250

Z=Z 0|5l | 119 |67 56.3) 5 42|12 10.1/16 134/ 9 76|1 08| 5 42| 1 0.8 |43 36.1

A= fogﬂ%g 137 | 73 53.3] 31 22.6/ 13 95|18 13.1/24 175/ 6 4.4(32 234 4 29|16 11.7
s nssin

xjat @ moy | 445 |19142.9/10523.6/ 62 13.9| 67 15.1/ 78 17.520 4.5/ 96 21.6/ 30 6.7 | 55 124

CHE o|A+ | 268 (144 53.7| 82 30.6 63 23.5/ 33 12.3/ 32 11.9) 8 3.0 56 20.9 18 6.7 |11 4.1

Z|8 o|™ | 390 [169 43.3/109 27.9| 57 14.6| 48 12.3| 76 19.5(21 54(12231.3] 31 7.9|26 6.7

Q?ﬁ _§:o47| 150 | 73 48.7/ 32 21.3| 23 15.3/ 31 20.7/29 19.3| 5 3.3/ 22 147/ 10 6.7 |12 8.0

%l‘;ch; 30?4%';{& 349 (189 54.2| 73 20.9| 56 16.0| 47 13.5/31 8.9|9 26|44 12.6/ 11 3.2 |63 18.1

E0BI| 01| gy | 44 550 9 11.3 14 17.5 8 100 7 88| 0 00| 1 13| 1 13|24 300
(50CH O[4h

15 588 |31152.9(127 21.6{109 18.5) 81 13.8/ 97 16.5/11 1.9|11419.4) 39 6.6 | 70 11.9

gﬁ 25 93 |45 484/ 22 237/ 9 9.7|11 11.8/15 16.1| 2 22|20 21,5 75|11 11.8

== = 155 | 62 40.0| 43 27.7| 14 9.0| 23 14.8/ 20 12,912 7.7| 31 20.0| 4 2.6|24 155

= 133 | 57 42.9| 31 23.3| 18 13.5/ 19 14.3/ 11 8.3|10 7.5|24 18.0 23|20 15.0

ol HE 37| 2} 121 | 33 27.3/ 40 33.1| 19 15.7| 14 11.6/ 20 16.5/13 10.7/ 40 33.1 8 66| 5 4.1

Al stof 3Xb | 342 |16548.21 92 26.9 40 11.7) 50 14.6) 48 14.0 13 3.8| 71 20.8) 15 4.4 |42 123

TE X} 506 [277 54.7| 91 18.0| 91 18.0/ 70 13.8 75 14.8/ 9 1.8| 78 154 30 59 |78 154

Zlof 9l | 361 (18551.2/101 28.0/ 66 18.3) 45 12.5/ 47 13.0/ 6 1.7|74 20.5 22 6.1 |35 9.7

xloy  He @S | 351 |19054.1) 41 11.7 58 16.5/ 55 15.7| 35 10.0 13 3.7 (23 66| 10 2.8 |70 19.9

dE Mol x2 | 80 |41 51.319 23.8 10 12,5 11 13.8 9 11.3 0 00| 8 100 1 13|17 21.3

Elgd 177 | 59 33.3/ 62 35.0/ 16 9.0 23 13.0/ 52 29.4/16 9.0|84 475 20 11.3| 3 1.7

AR 35'455(%'% 218 (106 48.6| 36 16.5( 27 12.4/ 33 15.1/ 36 16.5/ 7 32|31 142 8 3.7 |40 18.3

Y8 xueiAZ= | 148 |53 35825 16,927 18.2 28 18.9) 20 135 4 27|17 115 9 6.1 |21 14.2

e HIZ==ZX | 603 |316 52.4{162 26.9| 96 15.9| 73 12.1| 87 14.4/24 4.0(14123.4) 36 6.0 |64 10.6

= CHEA| 473 |267 56.4/133 28.1| 68 14.4 52 11.0/ 68 14.4/16 3.4(11724.7) 30 6.3 |45 9.5

TE  zacAl | 496 (208 41.9) 90 18.1) 82 165 82 16,5 75 15.1(19 3.8|72 145 23 4.6 | 80 16.1
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<H 3-57> FOLTLOINM O|§T}II| o3& JIT

2x | olefu AT?'\!*/ ot sns | Ctest
2 Ml | oAzl [Fmdy) SN ade | gy | 1E | ojg (SO IS
T A
Hoo Y % (F % T % (T %|H %Y % ¥ % |H %
A 969 |126 13.0{355 36.6/152 15.7| 76 7.8 |57 5.9 |16517.0{157 16.2| 219 22.6{152 15.7
M =\ 578 | 78 13.5/203 35.1| 91 15.7| 44 7.6|32 5.5|107 18.5/ 95 16.4| 135 23.4|78 135
of &} 391 | 48 12.3(15238.9) 61 15.6/ 32 82|25 6.4|58 14.8/62 159 84 215|74 18.9
10CH 123 | 1 08|40 32534 276 7 57| 5 4132260 7 57|55 447|9 73
20cH 112 | 14 125|142 375/ 18 16.1| 5 45| 8 7.1|27 24.1/14 125 42 37.5|12 10.7
i 30cH 123 | 6 49|43 35.0/28 22.8 7 57| 5 4.1|26 21.1/23 18.7 31 25.2|19 15.4
40cH 135 |13 9.6|59 43.7/ 15 11.1/17 12.6| 9 6.7| 24 17.8/32 23.7/ 29 21.5|12 89
50CH 228 | 26 11.4| 81 35.5/ 32 14.0 25 11.0 14 6.1 |36 15.8/34 149 41 18.0|50 21.9
60CH 248 | 66 26.6( 90 36.3 25 10.1/ 15 6.0| 16 6.5(20 8.1 |47 19.0 21 85 |50 20.2
%Z 0|3} | 119 |23 19.3|37 311/ 7 59| 8 6.7 4 34| 9 76|30 252 13 10.9|40 336
P XH;EE%Q 137 |17 12.4/49 35.8/21 153 7 51| 6 44|17 12.4/ 22 16.1) 32 23.4|27 197
s2] 1S58l

X3t Bl Eoy| 445 | 60 13515635177 17.3 35 7.9/ 30 67|77 17.3 60 13.5 108 24.3| 63 14.2

CHE O|AF | 268 | 26 9.7|11342.2 47 17.5 26 9.7|17 6.3|62 23.1/ 45 16.8 66 24.6|22 8.2
/st 0|Z | 390 |36 9.2(15239.0/ 76 19.5 31 7.9/ 24 6.2|79 20.3 51 13.1 110 28.2|41 105
g;ﬁ 51247| | 150 | 18 12.0{ 60 40.0| 26 17.3 14 9.3| 7 4.7|33 22.0/23 15.3 32 21.3[17 11.3
j'ﬁ‘;c‘»; éﬁz&g 349 | 54 15.5(11533.0 45 12.9) 26 7.4|23 6.6|47 13562 17.8| 64 18.3|74 21.2
(53;;-3'7&) 80 |18 22528 350 5 63| 5 63| 3 38| 6 7.5[21 263 13 16.3|20 250
12 588 | 65 11.1(24341.3 75 12.8( 42 7.1|35 6.0(12621.4(108 18.4| 146 24.8|82 13.9

gﬁ 23 93 |18 19.4/ 32 34.4/16 172/ 7 75 22| 8 86|16 17.2 19 20415 16.1
= 32 155 | 22 14.2/ 46 29.7/ 33 21.3 17 11.0, 9 58|20 12.9/ 14 9.0| 31 20.0|30 19.4
= 133 | 21 15.8/34 25.6/ 28 21.1/ 10 7.5/ 11 83|11 83|19 143 23 17.3|25 1838
ot E%%fﬁ" 121 | 7 58|24 19.8/39 322 12 99|11 91|11 91|13 10.7] 22 182|22 182
AlZ o] 2 | 342 | 49 14.3 118345 59 17.3 23 67|18 53|54 158 45 13.2 82 24.0|54 158
o Hx 506 | 70 13.8(21342.1/ 54 10.7| 41 8.1 |28 55(10019.8/ 99 19.6| 115 22.7| 76 15.0
xef 9l2 | 361 | 37 10.2/147 40.7| 53 14.7/ 38 10.5/ 20 55|78 21.6/ 57 15.8 89 24.7 |47 13.0
xior ZAel glE | 851 |74 21.1/12036.8 45 12.8 24 68|20 57|37 10563 17.9 45 12868 19.4
Sl mMot == | 80 | 9 11.3 24 30010 125 5 63| 7 88| 5 63|18 225 15 18.8|22 275
Al 177 | 6 3.4|55 31.1/44 249 9 51|10 56|45 25419 10.7) 70 39.5|15 85
- 55'45%% 218 | 38 17.4/ 79 36.2 31 14.2/ 19 87|16 7.3|30 13.8/32 147 44 20.2| 36 16,5
48 RIS | 148 |28 18952 351/ 27 18.21 18 122 8 54|21 14220 135 19 128|21 142
" w3 | 603 |60 10.0/224 37.1| 94 15.6/ 39 65|33 55114 18.910517.4) 156 25.9| 95 15.8
=A]  HEAl | 473 |48 10.1|216 45.7| 57 121/ 26 55|14 3.0|11424.1) 65 13.7 128 27.1|78 165
T2 ZAcAl | 496 | 78 15.7/13928.0| 95 19.2/ 50 10.1/ 43 8.7|51 10.3( 92 185 91 18.3|74 14.9
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g AR O] @ ® ® ® ® @ ® ®
T % | H % H % H % H % (H % H %|H % |H % (H %
H=| 1,00074 7.4|157 157|182 18.2| 55 5.5|99 9.9|166 16.6| 29 2.9(49 4.9(95 95|94 9.4
" = 594 147 7.9|97 16.3[11719.7/ 34 57|58 9.8|92 155/ 16 2.7|30 5.1|43 7.2|60 10.1
O{X} | 406|27 6.7|60 14.8/ 65 16.0/ 21 5.2| 41 10.1| 74 18.2 13 3.2|19 4.7 |52 12.8/ 34 8.4
10cH 1256 4.8|55 440/ 11 88| 1 0.8|15120 4 32| 1 08|4 32|2 1.6|2620.8
20cH 114| 7 6.1/32 28.1|/27 237/ 8 7.0(12 105 6 53| 3 26|(9 793 26|7 6.1
o2y 30cH 125(10 80| 9 72|52 416/ 7 56| 7 56|11 88| 4 32|7 56|1 08|17 136
40cH 138| 8 5.8|19 13.8/40 29.0 7 51|10 7.2|27 196/ 3 22|9 65|10 7.2|5 3.6
50CH 231(12 52|27 11.7|/ 31 13.4/13 56|22 95|49 21.2 9 39|13 56|33 14.3/22 9.5
60cH 267 (31 11.6/15 56|21 7.9|19 7.1|33 124/ 69 258 9 3.4|7 26|46 17.2/17 6.4
Z=Z 0|5} 131 (10 7.6/ 7 53| 8 61| 2 15[16 12231 237/ 1 0.8|2 15|41 31.3/13 9.9
2= xﬂz?zjﬂgg 145(13 9.0 32 22.1/10 69| 6 4.1|11 7.6|29 20.0| 4 2.8|3 2.1[18 12.4/19 131
st 1Ssin
xjot ol moi| 45537 81|76 167/ 79 17.4 26 5.7 52 11.4/65 143/ 15 3.3/32 7.0/30 6.6 43 9.5
CHZ o4 [269 |14 52|42 15.6/85 31.6/21 7.8|20 7.4|41 152 9 33|12 45(6 2.2[19 7.1
Z|& o|X | 398|831 7.8|97 24.4 73 18.3/ 18 4.5|40 10.1/40 10.1 9 2.3|25 6.3|24 6.0|41 10.3
%ﬁ 5247 15612 7.7|27 17.3)34 21.8/ 14 9.0| 14 9.0[22 141 5 32| 6 3.8|11 7.1|11 7.1
ghay HEHAT|
ey LP;“S},Hf 360 (26 7.2|28 7.8|65 18.1|19 53|35 9.7|83 23.1| 13 3.6|16 4.4|43 11.9/32 8.9
(5%cﬁ°o|g+) 8 |5 58| 5 58|10 11.6) 4 4.7|10 11.6/21 244/ 2 23| 2 23|17 19.8/10 11.6
1= 610 |64 10.5/138 22.6(13922.8) 19 3.1 |39 6.4(10617.4) 8 1.3|28 4.6|49 8.0|20 3.3
gzﬁg 25 94 (1 11| 4 43|12 128/ 11 11.7/19 20.2/ 16 170 4 43| 2 21|14 14911 11.7
=z 3= 1627 43| 9 56|23 14.2/14 86|23 14.2/ 21 13.0/10 6.2(11 6.8(19 11.7/25 15.4
= 134| 2 15| 6 45| 8 6.0|11 82|18 134/ 23 172 7 52| 8 6.0|13 9.7|38 28.4
05| E%%;TJ' 125|1 08| 9 72| 4 32| 9 72|12 96|16 128 6 4.8(10 80|9 7.2|49 39.2
Al sioh 21344112 35|22 64|66 19.2 32 9.3| 67 19.5/51 14.8/ 18 52|23 67|20 58|33 96
= XA} 53161 11.5(126 23.7|11221.1| 14 2.6|20 3.8|99 186/ 5 .9 |16 3.0|66 12.4/12 2.3
Zlol QIS | 366 (28 7.7 |48 13.1|10127.6/ 25 6.8|28 7.7|53 14.5 13 3.6(20 55|22 6.0|28 7.7
xjoy e glS | 36928 7.6/ 37 10.0/46 12.5/26 7.0|38 10.3 86 23.3 12 3.3|14 3.8|51 13.8 31 84
dB mot z== | ge |8 93| 3 35[12 140[ 1 1.2[13 15119 221| 1 12| 4 47192216 7.0
sh 17910 5.6|69 385/ 23 128 3 17|20 112/ 8 45| 3 17|11 6.1|3 1.7|29 16.2
S 3'1_1'\_5;(?% 228 (19 8.3|39 17.1/26 11.4) 9 39|26 11.4/46 202/ 5 22|11 4.8|32 14.0/15 6.6
Y8 RIS | 154 |12 7.8] 16 104 26 16.9 14 9.1|17 11.0/25 162 8 52|11 7.1|13 84|12 7.8
o H|s=Z A} |618 |43 7.0(10216.5/13021.0 32 52|56 9.1|95 154/ 16 2.6 |27 4.4|50 8.1|67 10.8
cA]  OH=A| | 482|27 56|94 19.510221.2/ 20 4.1|33 6.8|86 17.8 16 3.3|30 6.2(30 6.2|44 9.1
T2 ZAcAl [518(47 9.1|63 12.2(80 15.4/ 35 6.8| 66 12.7/80 15.4/ 13 2.5/19 3.7 |65 12550 9.7
O FRIMEM @ HFAEEHUT| @ HFE stHdS T2 0% @ ZFEet stHE] =273
® SUSM7ICCTV [ & ® SSEM(AEI=ME 28) @ StHEM ® ADIEED Ho|A o
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<HE 3-59> MJ| M7 %Y

e Al ® ® ® @ ® ® @
— A
S I =: SR VA = R VA - R VA I = N VAR I =: A VAR I = AN VA -~ R VAN I~ - 3
F 1,000/172 17.2/180 18.0/100 10.0| 39 39| 68 6.8 |93 9.3 (133 13.3/215 215
e =R} 594 |102 17.2|115 19.4| 62 10.4| 24 40|39 66|50 84|59 99143 24.1
°° 09 &} 406 | 70 17.2| 65 16.0/ 38 9.4 |15 37|29 7.1 |43 10.6| 74 18.2| 72 17.7
10cH 125| 5 40|59 472| 6 48| 2 16| 6 48| 2 16| 1 08|44 352
20cH 114 | 16 14.0| 31 27.2| 16 140/ 11 96|11 96| 4 35| 4 35|21 184
ot 30cH 125 | 24 19.2| 21 16.8/ 32 256/ 5 40| 9 72| 6 48| 4 32|24 192
4ocH 138 | 38 275/ 25 18123 167/ 5 36| 5 36| 8 58|15 109/ 19 13.8
50cH 231 | 36 15.6| 26 11.3| 17 74| 7 30|16 69|17 7.4 |46 19.9| 66 286
60CH 267 |53 199/ 18 67| 6 22| 9 34|21 79|56 21.0| 63 23.6 41 154
=Z 0|3} 13113 99| 6 46| 3 23| 2 15| 8 6.1 |16 122/ 53 405/ 30 229
=35t
= xH%F;,mM 145 | 28 19.3| 26 179| 4 28| 5 34|10 69| 9 62|21 145/ 42 29.0
-=lo = X =2+
&3  1Sstn
X3t Ql Zoj | 465 | 87 19.1/90 198/ 42 92|18 40 32 7.0 |47 10346 10193 204
=_| X 2 -"
CHZ= oA+ | 269 | 44 16.4| 58 21.6| 51 19.0/ 14 52|18 67|21 78|13 48|50 18.6
%5t o|X |398| 72 18.1/106 26.6| 3¢ 85|15 38|27 68|32 80|31 7.8|81 204
I
il&l st247| | 156 | 27 17.3| 32 205 21 135| 5 32|12 77|14 90|16 10.3| 29 186
T B 360 | 65 18.1| 37 10.3| 44 12.2| 13 36|21 58|37 10.3| 68 18.9| 75 20.8
X|7| _ (20-40CH) ' : : : : - : .
E0B7] 01 g5 | g 93| 5 58| 1 12| 6 70| 8 93|10 11.6] 18 20.9| 30 34.9
(50cH o|4&h : : : : : : : )
12 610 | 130 21.3|168 27.5| 77 12.6| 15 25|24 39|67 11.0| 71 116/ 58 95
Qlﬁ =1 94 | 11 11.7 21| 8 85| 6 64|11 117/ 6 6.4| 16 17.0| 34 36.2
=2 =2 162 | 21 13.0 31|10 62| 9 56|25 154/ 8 49|25 15.4| 59 36.4
=2 13410 75 3.7 37| 9 67| 8 60|12 90|21 157| 64 478
=
25 37 1425| 14 112| 4 32| 5 40| 7 56| 7 56|11 88| 8 64|69 552
o) =AM
Al St Xt | 344 |38 11.0/ 26 76|29 84|23 6.7| 48 14.0/ 27 7.8| 38 11.0/115 33.4
e FSPN; 531 120 22.6/150 28.2| 66 124| 9 17|13 24|55 10.4| 87 16.4| 31 58
Zlol A2 | 366 | 68 18.6| 73 19.9| 57 156| 15 41|27 74|25 68|30 82|71 194
xof X2 912 | 86976 206/ 33 89|24 65|11 30|23 62|51 138/ 72 195 79 214
UB Moy == | gs | 11 128| 4 47| 6 70| 3 35| 6 70|14 163 29 337| 13 15.1
Ay 17917 95|70 391|138 73|10 56|12 67| 3 17| 2 11|52 291
EHEYE,
P 228 | 34 14.9| 37 162/ 22 96| 8 35|16 7.0|22 96|47 206| 42 18.4
Zry  TEA
Y8 AMHS |154| 39 25312 7.8[10 65| 6 39|13 84|29 188|26 169 19 123
T
H|$2x | 618 | 99 16.0/131 21.2| 68 11.0| 25 4.0| 39 6.3| 42 68|60 9.7 |154 24.9
Al THEA 482 | 87 18.0(102 21.2| 55 11.4| 19 39|31 6.4 |22 46|48 10.0/118 245
T2 =AcAl |518|85 164| 78 151|45 87|20 39|37 71|71 137| 85 16.4| 97 187
O HAz Y HE @ HAYERTY| @ HFEe sHYs T203 @ AFEQ} stHE =22
® HHSA7ILL B © =2 TME, ATEE =2 7|5 S 0 o =R0|@S2xel 5) © Y8 W7
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<H 3-60> EAM MT Xz A
o AEA[ ® ® ® @ ® ® @ ®
Fle vy %y % B % B %Y %Y %Y %] %Y %
A 1,00040240.2| 67 6.7 |32432.4 46 46|92 9.2|17317.3137 13787 87|20 20/13813.8
jw  EX|59426744944 74210354 31 52|52 88[10117.070 11844 7.4/13 22 64108
0{xt | 406 [13533.3 23 57114281/ 15 37|40 9.9|72 17.7 67 16.543 10.6| 7 1.7 |74 182
1o0f | 125|71 568 9 72|81 648 7 56|10 80|21 168 2 16[14112 6 481 08
200f | 114 |61 535/ 10 88|60 526 7 61|16 14.0[12 105/ 11 96| 9 7.9/ 0 00| 6 53
s 0T 1256350410 80| 54432 6 48| 8 64/25200 8 6.4|141122 16/ 6 48
40cf | 13851 37.0, 15 10.9) 51 37.0 7 5.1 |16 11629 21.0, 9 65|13 9.4| 0 00|17 123
500f | 231|82 35516 6.9|51 221 5 22|16 69|46 19.9 35 15219 82| 7 3.0 |46 19.9
6ot | 267|7427.7| 7 26|27 10114 52|26 97|40 150 72 27.0{18 67| 5 1.9 62 232
=% 0|5t |131]17130 3 23| 7 53| 2 15| 7 53|17 13038 29.0 8 6.1|3 2.3|5239.7
A= KHZ?SZ'LE%?; 14541283 6 41|44 303 4 28|14 97|29 200 31 21.414 97| 8 55|24 1656
5 wsen
Xj2 Gl Zoy 455201442 37 8.1(15233.4 23 5143 95|78 17.1/49 10840 88| 7 15(52 1.4
CHE 0|4l | 269 [14353.2 21 7.8 12145017 63|28 104 49 182 19 7.1|25 93| 2 07/10 37
25t | | 308 |18245.7) 28 7.0|18045.2 31 7.8| 40 10.1| 65 16.3 40 10.1/38 9.5| 7 1.8)24 6.0
Aoj 71 |156]62397 17 10.954 346 7 45 15 96|22 14114 90| 9 58|2 13|21 135
j'-f—l‘;c‘i EOE’E%{'? 360 14038.9| 15 42|76 21.1| 6 1.7/33 9.2|70 19.4/ 60 16.7/35 9.7| 7 1.9|67 18.6
(oci Oy 86 |18209 7 81|14 163 2 23| 4 47|16 186(23 2675 58| 4 47|26 302
12 |61022637.0 50 8.2|26443.3 41 6.7|80 13.1|12520.5| 89 14.6/23 38| 4 .7 |61 10.0
/X;IF?HL 25 94 (36383 6 6.4|16 1701 11| 5 53|16 17.0/ 13 13.8/12 128/ 2 21|20 21.3
E2 32 |162|73451| 7 43|28 173 1 06| 4 25|20 12.3 15 9.3|33 204 8 49|31 19.1
42 |134]67500 4 3016 11.9 3 22| 3 22|12 90|20 14919 142/ 6 45|26 19.4
oo E%éffl 125|682 656) 3 24|27 216 1 08| 5 40| 7 56|10 80[19152 7 56[13 104
A2l sif 2Xt 344143416 22 64|79 230/ 7 20|21 6.1|55 16.0{38 11.0/60 17.4/10 29|53 154
T ™z 531177333 42 7.9|21841.1)38 7.2|66 12.4/11120.9/ 89 168 8 15|3 .6 |72 136
X9l o= | 366 [16144.0) 33 9.0|13737.4/ 20 55|34 9.3|68 18.6/33 9.0(34 93| 4 11|32 87
o Hel 92 369118320 19 5.1|62 168 14 38|33 89|60 16.3 78 21.130 8.1 7 1.9/83 225
Sl mot == | 86 24279 2 23|12 140 2 23| 8 93|15 17.4/ 21 244/ 9 105 3 3520 233
sta 179 |99 55.3 13 7.3(11363.1/10 56|17 95|30 168 5 28|14 78| 6 34|3 1.7
- EE'#'_;?K?% 22879 34.6| 14 61|54 237 9 3.9 23 10.143 18.9 33 145(17 7.5| 5 2244 19.3
ME xArel75 | 154|64 41.6) 12 7.8|37 240 6 39|12 7.8|23 14921 13614 91| 0 00(1811.7
T u%3x | 61825941.9 41 6.6(23337.7 31 50|57 92|10717.3 83 13456 9.1 |15 2.4|76 12.3
cx CHEAl | 48217836.9)38 7.9]19841.1/ 24 5048 100 94 195 72 14944 9.1| 8 17|58 12.0
T2 xacAl 5181204432 29 5.6(12624.3 22 42|44 85|79 15.3 65 12,543 83|12 2.3 |80 15.4
O sZ2hwp Tt @ HO[X|vbf & L @ EIAENXt Tt @ HXtbrf S ot 6 FHXCIMRIE
- SiRIMAIZR @ Z|Ef @ 2EZct
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<H 3-61> O Xtz &% %

UCt
-2 Al =
] % = %
A 1,000 345 345 655 65.5
X} 594 212 35.7 382 64.3
i
o4 %} 406 133 328 273 67.2
10cH 125 41 328 84 67.2
20cH 114 47 41.2 67 58.8
30cH 125 50 40.0 75 60.0
oty
40tH 138 59 42.8 79 57.2
50cH 231 75 325 156 67.5
60CH 267 73 27.3 194 72.7
%= 0|3} 131 16 12.2 115 87.8
=35l
sz XHE*EQJE%&* 145 37 255 108 74.5
= =35t
Ao o 455 171 37.6 284 62.4
oiZ ol4 269 121 45.0 148 55.0
LIS 398 143 35.9 255 64.1
Alzt -
’élOH st 156 67 429 89 57.1
o a 7|
T @000t 360 116 322 244 67.8
Z=137| o4
G0t 014 86 19 221 67 77.9
12 610 271 44.4 339 55.6
Alzt 2= 94 25 26.6 69 73.4
ol
=z = 162 30 185 132 81.5
43 134 19 14.2 115 85.8
o 2B 37| 2x 125 19 15.2 106 84.8
21
Alz sl 2x} 344 9% 27.9 248 72.1
AR
T
HA 531 230 433 301 56.7
zlQl g 366 151 41.3 215 58.7
x|} x|9f glg 369 111 30.1 258 69.9
< ol i 86 19 221 67 77.9
LAY 179 64 35.8 115 64.2
Zolp|xMeeaxt | 228 68 29.8 160 70.2
2%
A PNEPES 154 47 305 107 69.5
e
SRS 618 230 37.2 388 62.8
A CHEA| 482 208 432 274 56.8
= EPN-=I 518 137 26.4 381 73.6
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<H 3-62> OiH Xz &% X M= MUAQ 2HE
o Al ® @ ® @ ® ® @
== A
TlHE % | "% | ¥ | "% | H O | H % | H %
| 345 | 73 212|102 296|166 48.1| 87 252| 49 142| 23 6.7 | 48 13.9
=Rt 212 | 46 21.7| 67 316|102 48.1| 54 255| 30 142| 16 75| 26 123
oy
09 &} 133 | 27 20.3| 35 26.3| 64 48.1| 33 248| 19 143| 7 53| 22 165
10CH 41 | 10 244| 14 341| 33 805| 8 195/ 4 98| 0 00| 0O 0.0
20cH 47 | 11 234| 13 27.7| 33 702| 11 234| 4 85| 2 43| 2 43
30cH 50 | 10 20.0| 21 42.0| 34 68.0| 10 20.0| 10 200| 1 20| 1 20
oy
40cH 59 | 12 20.3| 21 356| 25 42.4| 13 220| 8 136| 5 85| 13 220
50cH 75 | 18 240| 22 29.3| 26 34.7| 18 24.0| 14 187| 8 10.7| 11 147
60cH 73 | 12 16.4| 11 151| 15 205| 27 37.0| 9 123| 7 96| 21 288
=Z Olst 53 | 13 245| 8 151| 14 26.4| 14 264| 6 113| 1 19| 16 30.2
fg kS 171 | 37 21.6| 53 31.0| 73 427| 43 251| 26 152| 17 9.9 | 24 14.0
CHE o|ab | 121 | 23 19.0| 41 339| 79 65.3| 30 248| 17 140| 5 41| 8 66
X|&t 0|AM | 143 | 35 245| 55 385| 78 545| 35 245| 19 133| 7 49| 12 84
Azt 3
x[O] 7| 67 | 12 17.9| 18 26.9| 42 62.7| 11 164| 8 119| 4 60| 8 119
o
%;;‘; 20-39M | 85 | 15 17.6| 21 247 35 412| 21 247| 15 176| 7 82| 16 188
40M| O|F 50 | 11 22.0| 8 16.0| 11 220| 20 40.0| 7 140| 5 10.0| 12 24.0
Alﬁ; 12 271 | 48 17.7| 89 328|138 509| 69 255| 37 137 19 7.0 | 35 129
2o
== 2-4= 74 | 25 338| 13 17.6| 28 37.8| 18 243| 12 162| 4 54| 13 176
BEE 37| £
oy T2~ 115 | 36 31.3| 29 252| 49 426| 27 235| 20 174| 7 6.1 | 12 104
A2 st Xt
T FSPNY 230 | 37 16.1| 73 317|117 509| 60 26.1| 29 126| 16 7.0 | 36 15.7
Zd U2 (151 | 27 17.9| 50 33.1| 84 556| 38 252| 18 11.9| 11 73| 15 9.9
2 AY els
NE (mel =5 Z8) 130 | 28 21.5| 33 254| 34 26.2| 36 27.7| 26 20.0| 10 7.7 | 32 246
B 64 | 18 28.1| 19 29.7| 48 750| 13 203| 5 78| 2 31| 1 16
=017| x5t
=y 68 | 16 235| 20 29.4| 21 30.9| 19 279| 13 191| 5 7.4 | 14 206
A TEA
Mst XIAMRAHZ | 47 | 8 17.0| 17 36.2| 17 36.2| 11 234| 7 149| 6 128| 6 128
=&
Hl$==ZA | 230 | 49 21.3| 65 28.3|128 55.7| 57 24.8| 29 126| 12 52| 28 122
SA| CHEA] 208 | 43 20.7| 71 34.1|109 524| 43 20.7| 22 106| 8 3.8 | 30 144
T EAZA| 137 | 30 21.9| 31 226| 57 416| 44 321| 27 19.7| 15 109| 18 13.1
O x| Xt=2 MEH HXPF SFsict @ §3 2oiad, 1M S)o =M Ao S0 UCtH
® o X2 MEH = M= 27(7t0] ZCt @ M A= x| X2 552 &olsty| oot
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<H 3-63> &2t TN XNEFH XD 2t

e At 2 &5 OFX ct|HE JZX| ot AEks| J3MCt of I3t

= % | % ] % H %

| 1,000 | 31 3.1 50 50 | 219 219 | 508 508

g LA} 504 | 20 3.4 35 59 | 130 219 | 321 540
o4 %} 406 | 11 27 15 37 89 219 | 187  46.1

10cH 125 1 0.8 8 6.4 3 280 | 66 52.8

20cH 114 1 0.9 5 4.4 25 219 | 68 59.6

iz 30cH 125 2 1.6 2 1.6 31 248 | 74 59.2
40cH 138 6 43 6 43 29 210 | 79 57.2

50cH 231 | 10 43 9 3.9 51 221 | 119 515

60CH 267 | 11 4.1 20 7.5 48 180 | 102 382

=Z 0|5t 131 11 8.4 6 4.6 22 16.8 34 26.0

sz xﬂi?zﬂég 145 | 4 28 5 34 | 8 241 | 66 455
= Ké%fgg 455 | 8 18 | 25 55 | 110 242 | 2385 516
CHE of &t 269 8 3.0 14 5.2 52 19.3 173 64.3

38t ofF 398 | 10 25 18 45 99 249 | 214 538

ggj k217 156 2 1.3 5 3.2 28 179 | 93 59.6
%’ﬁ HEHA7|(20-40CH) | 360 | 14 3.9 20 5.6 76 211 | 172 478
oo oy | 8 | 5 58 | 7 81 | 16 186 | 20 3.7

12 610 | 14 23 24 39 | 137 225 | 339 556

gZﬁH* 2z 94 3 3.2 5 5.3 25 266 | 41 436
E= 32 162 8 4.9 12 7.4 31 194 | 71 43.8
42 134 | 6 45 9 6.7 2% 194 | 57 425

oo EEINEN | 125 6 4.8 8 6.4 30 240 | 59 47.2
Alg] st 2% 344 | 8 23 19 5.5 77 224 | 172 500
= ) 53 | 17 32 | 238 43 | 112 214 | 277 522
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Many states have enacted laws with specific requirements that publishers of textbooks
supply those books to the state in electronic file formats so that they can be reproduced
in braille or other accessible media. The following chart identifies the states with such
legislation, the statute number or reference, the types of textbooks or other instructional

materials that are specified in the law, and the electronic file format required.
Source: Association of American Publishers—Revised 9/1/2005

Sue McKenzie
Textbook Administrator
501/682 4593

6 41 405/Contra
ct

adopted texts; nontextual
portions of textbooks when
technology is available.

ICADD 22, SGML, or
improved

STATE/CONTACT LAW/RULE REQUIRED MATERIALS FORMAT/SPECIAL SUBMISSON
INSTRUCTIONS, DATE
INCLUDING SECTION
508/DAISY DTBook
ALABAMA Admin. Rules Sec | All adopted textbooks and | ASCII or other electronic Not specified
290 080 090 supplementary materials, format compatible with
13(25) literary and nonliterary. Braille conversion
ARKANSAS Statute Sec. Literary subjects in all Per state contract, ASCIl, | Per contract, 90

days after
request.

nonliterary when
technology is available.
Include
corrections/changes; if this
cannot be accomplished,
provide marked tear
sheets

double sided/high density
diskette; Labeling: Seq #,
ISBN, bk title, file name,
pub, typstng cofcontract,
format option/version,
copyright date; Contents:
Title page,
consultants/reviewers, table
of contents, all chptrs, all
appndcs, all glossaries,
indices. Include special
items wfin text file.

ARIZONA Statute Sec. Literary subjects; Standard format approved Not specified
15 214 nonliterary when by Dept of Ed compatible
Rules in progress | technology is available. with Braille conversion
that would
incorporate NIMAS
CALIFORNIA Education Code | All print material offered to Not specified in Code. Within one month
60061 any other state. Recommended: Braille of adoption
Recommended subjects: | compatible format, such as
Eng/Lang Arts, Visual/Perf ICADD or SGML
Arts, Hist, Soc Sci, For
Lang, Math, Sci, Health.
CONNECTICUT Statute Sec Establishes fund to
10 295 provide specialized
instructional materials,
including Braille and large
print
DELAWARE Statute Sec Print copy of all materials; ASCII Upon request
206 14 electronic file on request
FLORIDA Statute Sec Adopted student textbooks | Per instructions: ICADD 22 Upon request
233.0561(5) for literary subjects; or SGML for DOS; 3.5"
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GEORGIA
Kim Hartsell

Dept. of Special Ed.

404/362 2024

House Bill 228

Signed by
Governor
321

Textbook Adoption
agreement

Act

All recommended
textbooks must be
provided in electronic
format.

HAWAII

Statute Sec
302A 4425

All literary textbooks or
other instructional
materials sold to the state
or any local education
agency. Non literary when
software is available.

ASCII for literary and for
nonliterary (natural sciences,
computer science, math,
and music) when software is
available.

Does not apply to materials
written in the Hawaiian
language.

Not specified

IDAHO

Statute Sec
33 118

All approved materials for
literary subjects;
nonliterary when

technology is available.
(However contract will
continue to specify
nonliterary.)

Per contract, Word or ASCII

Upon request

ILLINOIS
Charles Hayes
Principal Consultant

Act 87 1071 Sec
28 21

Literary subjects;
nonliterary when
technology is available.

ASCII file and print copy of
textbook

Within 15 days of
request for print
copy; 90 days for

217/782 0734 e file
INDIANA Statute Sec Literary subjects; ASCII or other format Within 60 days of
Linda Dierstein 20 101 0 15 nonliterary when determined by board. request

Textbook Adoption
Coord.
317/232 9127

technology is available.

IOWA

Statute Sec 301.10

All textbooks requested by
department

Best format for electronic
Braille translation.

Not specified

KENTUCKY

Statute Sec
156.476
SB 243 enacted
4/9/02

All adopted textbooks.
Beginning with 2004
adoption, a preference
given to publishers who
provide materials in
alternative formats

If publisher submits
electronic file in another
state that is of a higher level
of accessibility than basic
ASCII, KY wants equal
access to that same file
version if that same material
is sold in KY. ASCII or any
format readily translated into
Braille. Provide files to
American Printing House for
the Blind. Beginning with
2004 adoption: formats
comparable to the printed
version that are compatible
with commonly used Braille
translation and speech
synthesis software and
include corrections and
revisions as may be
necessary to assure clarity
in presentation and use.
Navigation within and
between files should be
reasonably efficient so that
the disabled learner is able
to fully utilize the material in
a manner that yields the
same result as the print
version affords a

Beginning 2004,
files to be
provided at the
same time as the
print book.
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nondisabled learner. File
format shall be limited to
those formats that allow for
a comparable version that is
readable with text and
screen readers such as
HTML, XML, or other
formats that meet the
criteria. For extreme cases
where ALT tags are not
feasible, a tag may read,
This item is too complicated
to render with current
technology. Legacy
materials shall be exempt
from the criteria for this
preference. ("legacy" means
images and graphics
requiring release and
permission from another
source other than the
publisher.)

LOUISIANA

Revised Statutes
17:1985

Literary subjects;
nonliterary subjects when
technology is available

Standard format approved
by Board of Ed from which
Braille versions can be
produced. Per contract,
provide files to American
Printing House for the Blind

Within 90 days of
adoption

MARYLAND
Robb Farrell
MD School for the Blind
410/319 5715

Statute Sec
8 408(d)
COMAR
13A.05.02.13H

Pupil edition textbooks for
literary subjects;
nonliterary when

technology is available.

A format suitable for
conversion into Braille or
synthesized speech.
"Technology based"
instructional products should
be 508 compliant unless
doing so would (a)
fundamentally alter the
nature of the instructional
activity; (b) result in undue
finan. and admin. burdens
on the agency or (c) not
meet all other specs.

Upon request

MICHIGAN

MCL 380.1704

Literary subjects,
nonliterary if the
technology is available to
convert directly to a Braille
compatible format.

A publisher shall not charge
a price for the electronic
version that exceeds the

price it charges for the print

or electronic media version

Upon request

MISSISSIPI

Statute Sec
37 23 199

Literary subjects;
nonliterary subjects when
technology is available.

ASCII
Accessibility

Within 10
working days of
request

MISSOURI
Rosalee Backer
Dept. of Special Ed
816/373 5193

Statute Sec
170.132

All public elementary,
secondary, and
post secondary schools
shall preferentially procure
IM from vendors who
provide electronic files

ASCII: para. Notations, full
text, include. All
text related graphics,
glossaries, indices and front
matter, well organized,
logically dev. files,
accurately labeled disks to
id the title and chap. Or
other grouping structures,
sequentially numbered disks,
if applicable.
ICADD 22 including: full
text, all text related
graphics, glossaries, indices

Not specified
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and front matter, each
chapter, if applicable,
formatted as a separate file,
accurately labeled disks to
id the title and chapters or
other grouping structures of
SGML: full text, inc. all text
related graphics, glossaries,
indices and front matter,
each chap., if applicable,
formatted as separate file,
accurately labeled disks to
id title and chapters or other
grouping structures,
sequentially numbered disks,
if applicable.

All electronic materials must
be offered in the most
recent version of Microsoft
Windows.

3.5 diskette, ddhd or 5.25
syquest cartridge with 44,
88 or 200 megabyte
capacity. Disk/cartridge
labeling shall include seq. #,
book title, file name, pub.
Name and name of
typesetting companies
Regs. specifies TE's not
required as regs focus on
pupils.

MONTANA
(NEW 2005)

HB 438
Chapter 490

"In selecting textbooks, the
district shall ensure that
the materials are made
available to each blind

and visually impaired child
in a timely manner in

accordance with the
requirements of the

Individuals With Disabilities
Education Act, 20 U.S.C.

1400, et seq."

NEW MEXICO
David Bowman
505 827 1801

SB 301

New law adds workbooks,
teacher manuals or
editions, blackline masters,
transparencies, test
packets, software,

CD ROMs, videotapes
and cassette tapes.
Defines textbook to
include a system of
instructional materials or a
combination of a book and
supplementary instructional
materials that conveys
information to the student
or otherwise contribute in
addition to textbooks
including electronic
textbooks.

Mutually agreed upon
electronic format (such as
Word, ASCII or LaTex)
Includes private right of
action language
Adds publishers to groups
the department should
consult with before adopting
guidelines for
implementation and
administration of new Braille
Access Act.

If adopted, a national file
format such as DAISY/NISO
XML

Upon request.

NEW YORK
Laurie Munro
Office of Children&
Family Services

Al IM. A
preference will be
given to vendors

who agree to

"Alternative format"
defined as "any medium
or format for the
presentation of IM. . .

Not specified.
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518/474 6956

provide materials in
alternate formats,
except where the
IM needed for a
course cannot be
obtained from any
vendor in all
alternative formats.

JIncluding Braille, large
print, open and closed
captioned, audio, or an
electronic file in an
approved format as
defined in the regulations
of the commissioner.

NORTH CAROLINA

Statute Sec
115C 90

No requirements for
publishers.

Contracts allow State Board
of Ed to produce Braille,
large print, and audio
cassette copies for use in
state public schools

OHIO
Paul Mauro
ORCLISH
800/672 5474

Statute Sec
3329.01
Rules

3301 51 21

Newly adopted materials
for which technology
exists for translation into
Braille

Per Instructions: Windows or
MS DOS; 3.5" ddhd
diskette. ASCII, WP or

Word; Labeling: Seq #, bk

title, file name, pub, typstng

co; Contents: Title page,
consultants/reviewers, table
of contents, chptrs (in indiv.
File), appndcs, glossaries,

indices; Include special
items wfin text file. Include
file with description of all

Within 60 days
written notice.

codes.
OKLAHOMA Statute Sec Literary materials; ASCII
Mary Boren 70 16 106 D nonliterary when
405/521 3456 translation software is
available.
OREGON Statute Sec Literary subjects; Format from which Braille Upon request
Rex Crouse 343.595 nonliterary when version can be produced. from district
503 378 8004, ext. translation software is
261 available.
SOUTH CAROLINA Contract Newly submitted literary | Electronic formats suitable Upon written
Jim White programs; non literary | for transcription into Bralille. request
Textbook Program when technology available.
888 202 3953
SOUTH DAKOTA 14 1 66 Literary or nonliterary, The publisher shall provide Upon written
NEW (2004) such as natural sciences, the electronic file to the request
computer science, requesting agency within
mathematics, or music, an sixty days of receiving
electronic version shall be | written notice that the file is
furnished if the technology | needed. The cost of the
is available to convert the | electronic publisher's file
textbook directly to a may not exceed the cost of
format compatible with a print copy of the same
Braille translation software. | title. Legacy materials are
exempt from the
requirements of this section.
Legacy materials are
exempt from the
requirements of this section.
Legacy means images and
graphics requiring release
and permission from another
source other than the
publisher.
TENNESSEE Rule All adopted materials Electronic files that can be 60 days from
0520 1 215 translated to Braille. Provide request

files to state DE, APH or a
national repository.
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TEXAS
Chuck Mayo
Textbook Accessibility
Prog.
512/463 9606

Statute Sec 31.028

Literary materials in

English and Spanish

language versions

requested by State Board
of Ed; nonliterary when
technology is available.

Not ancillary or
supplementary.

Per instructions: ASCII,
ICADD 22 or SGML for

5.25" Syquest, or other
agreed on media. Labeling:
Seq #, bk title, file name,
pub, typstng co; Contents:

Title page,
consultants/reviewers, table
of contents, chptrs, appndcs,
glossaries, indices. Include
special items w/in text files

Windows or DOS, or agreed
format. 3.5" DDHD diskette,

Dir. Textbook Adoptions
804/371 2455

contracted basal pupil
edition textbooks for
literary subjects.

agreed subject.

UTAH Statute Sec Literary materials; ASCII On request
Shelley Kelson 53A 26 111 nonliterary when
801 538 7783 technology is available.
VIRGINIA Code Sec. State reviewed and ASCII or other mutually 90 days from
Beverly Thurston 221 241

written request

WEST VIRGINIA

Statute Sec
8 10J 5

Literary materials;
nonliterary when
technology is available.

ASCI|

Not specified
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<{Abstract>

The Development of a Middle- or Long-range Plan for Improving

the Literacy Environment of Individuals with Visual Impairments

The purpose of this study was to develop a middle- or long-range plan for
improving the literacy environment of individuals with visual impairments. In
this study, the literacy was defined as braille and the literacy environment was
conceptualized as a model with five dimensions: (a) laws and policies regarding
braille, (b) competencies in the use of braille among individuals with visual
impairments, (c) proficiency in producing braille materials and teaching braille
among professionals, (d) digital technology in braille, and (e) braille codes. Three
methods were used to conduct this study: (a) literature review, (b) survey, and

(c) interview.

A review of the legal and research literature on the literacy environment of
individuals with visual impairments in Korea and some developed countries can
be summarized as follows. First, Korea, Japan, the United States and some
European countries have enacted laws to enhance the accessibility to information
in braille for books as well for the materials and products which individuals with
visual impairments need to participate in social and cultural activities and to
perform their daily tasks. Secondly, the countries are in need of improving the
literacy education for an increasing number of individuals with adventitious
visual impairments. Thirdly, the countries have established the certification of
braille transcribers and prrofreaders and need to continue to support their
professional development. Fourthly, they have developed and will develop digital
technology in braille. Finally, they have revised and will continue to renew the
braille codes in various areas so that braille can be an easy and efficient literacy

medium of individuals with visual impairments.
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A survey was conducted to investigate the current state in the use of braille
and other information media by individuals with visual impairments. A total of
1,000 persons were selected by a stratified random sampling and responded to a
questionnaire. First, 64.4% of the respondents indicated they had difficulty
accessing and using information for their daily lives. Secondly, it was found that
88.9% of the respondents agreeded with the need to teach braille to individuals
with visual impairments, 41.6% of the respondents were the users of braille, and
59.7% of the respondents who needed to use braille in terms of their visual
acuity learned and used braille. Thirdly, half of the participants reported that
they had difficulty using assistive technology, computer and internet, and smart
devices. Fourthly, age, level of education, and onset of visual impairment were
the variables which made differences in the braille and information literacy of

individuals with visual impairments.

The other survey was conducted to examine the awareness of general citizens
about braille, visual impairment and a variety of policies for supporting
individuals with visual impairments. A total of 1,000 citizens were selected by a
stratified random sampling and responded to a questionnaire. More than half the
respondents reported that they were not aware of braille, volunteering for braille
transcription or recording books. The majority of the citizens indicated their

support for a variety of policies for individuals with visual impairments.

Interviews were conducted to explore the opinions of the experts in braille
about the middle- or long-range plan for improving the literacy environment of
individuals with visual impairments. The analysis of their audiotaped opinions
revealed the following: (a) the enactment of the laws and policies for ensuring
universal design and accessibility to ever-developing digital information
technology; (b) the development of instructional materials and methods in braille

for individuals with adventitious impairments; (c) the continued support for
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professionals in braille; (d) the development of digital technology in braille; and,
(e) the establishment of studying and updating braille codes appropriate for
digital technology in accordance with global standards.

Based on the results of this study, a proposal was made about the middle- or
long-range plan for improving the literacy environment for individuals with
visual impairments. The vision of this plan is "braille to be easily and
conveniently used everywhere by individuals with visual impairments." The three
major tasks for making the vision come true are: (a) the establishment of the
infrastructure for studying and educating braille, (b) the building of the
user-centered environment with accessibility in braille, and (c) the development of

digital-oriented technology in braille.

Key words: individuals with visual impairments, braille, braille codes, digital
technology, information access
Project Director: Kim Young-il(Chosun University)
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