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A System for Converting Print into Braille

Paul Blenkhorn

Abstract—This paper describes a method for converting text

into braille, in the form in which it is stored as in a computer. 1 o o4
The system has been designed to be configurable for a wide 27 e @ 5
range of languages and character sets, and uses a predominantly

table driven method to achieve this. The algorithm is explained 3 0 e 6

in the context of the conversion of text into Standard English

Braille (British), and the tables for this transformation are given.  Fig. 1. A “context specific” braille cell.

Particular importance has been attached to enabling braille

specialists, who are not experts in computer algorithms, to be

able to modify the system for either slight modifications to an } . ] ]

existing braille code translator, or for producing a braille code by disabled people, including the reverse translation to the one

translator for a new language. described here, i.e., braille into text [2].
Index Terms—Assistive technology, blindness, braille, code
transition.
Il. THE BRAILLE SYSTEM
The braille code has become the main system for the
, ) . . majority of those blind people who read and write using
HE production of braille using computers is now well, i means, and can be found in many countries around

established, and there have been a number of methedls \yorid. The characteristics of braille have been described
employed to achieve this, particularly for American E”gl'sglsewhere [2], however, it is worth summarizing the main
Braille. However, it has been noted that there is a need + res briefly.

for the “Development of computer software which is easily gajjie yses raised dots in groups of six which are arranged

adapted for translating text to contracted braille for Ia”g”agﬁ?three rows of two. These six positions, which can be raised
such as Hindi and Portuguese” [1, p. 30], and one of the f4; are used in combination to give just 64 different
major goals of the work reported here has been to addregs e «characters.” This clearly means that there cannot be
this need. A further goal has been to devise a system that o 1o one correspondence between braille characters and
can be readily updated and modified, by people who are qgl; | the simplest commonly used form, called Grade 1
experts in computer algorithms, in order to reflect changegfz,ije the lower case letters A—Z and the major punctuation
enhancements to the braille rules of a given language. Magy s are represented by a single braille character, with
earlier systems, although effective translators, have proveglis» characters being used to indicate other information
difficult to modify for either such minor changes or for new, ., 45 upper case, digits, and italics. A number of countries
languages. _ _have adopted a coding method, called Grade 2 braille or con-
Although this system has been dg;lghpd to cope W'thtr%cted braille. This further complicates the Grade 1 code by
large number of different languages, it is discussed here in i, ,cing, in a manner which is often specific to individual
context of the conversion of text into Standard English Bra'”@ountries [3], context sensitive rules for the contraction of
(British). The use of Standard English Braille is for a numbef,, s anq frequently used letter groups. These rules determine
of reasons: the system is complex enough to fully illustrajie ¢orrespondence between one or more braille cells and the
the capabilities of this system; the structuring of the rules WlHrint’ so, for example, in Standard English Braille the braille
provide a base for braille transcribers of other languages §§’mbol in Fig. 1 can stand for “dis” when used at the start
copy; and, as far as the author is aware, a text to braiuﬁ a word (distance); “dd” when used in the middle of a

algorithm for Standard English Braille is not in the puinQNord (ladder); or a period when used at the end of a word
domain.
)

: . . (stop.).
This conversion utility is part of a more general System gyner ryles can further complicate matters by insisting that

concerned with the translation of a wide range of codes usgfl yansjation is not allowed across syllable boundaries. For
example, “here” will be contracted in “hereafter,” but not
in “Hereford” where the “er” and “for” are contracted. In
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TABLE | TABLE I
STATES, INPUT CLASSES AND DECISION TABLE RULE TABLE FOR TEXT TO STANDARD ENGLISH BRAILLE
FOR STANDARD ENGLISH TEXT TO BRAILLE

2 { 'EN] = 'EN - 1 !'{'D]-='D -
The decision has 5 states and 6 input classes. 3 [ 1= 1 2 ['FLU]='FLU -
4 [ 1= 2 2 ['ER]="] -
The States are: 1 [ --1=-- - 2 ['EN]='5 -
1. Grade 2 braille. 1 [ - 1=-- - 2 ~['IN}=,8IN -
2. Grade 1 braille. 1 1 1= - 2 ['IN]='IN -
3. After Letter Sign (Grade 2). 5 [ 1= - 2 ['YOUul='Y\ -
4. After Letter Sign (Grade 1). 1 [t]1=6 - 1 1{'cl-='C -
5. Computer braille. 5 [tl=t - 1 1 {'M)~='M -
1 [*] ="1 - 2 ['NEATH]='NL1? -
The Input Classes are: 1 ["...}=8 ' - 1 !['N]~='N -
1. Any braille except computer braille. 1 ["=]=8; - 2 ['TIS]='TIS -
2. Grade 2 rules. 1L ["1"=8 - 2  ['TWAS]='TWAS -
3. Valid after Letter sign (Grade 2). (Used to switch back to grade 2 after end of 1 [*]7"=8 - 1 ['T]~='T -
word.) 1 {"1(=8 - 1 I!{'s]='s -
4. Valid after Letter sign (Grade 1). (Used to switch back to grade 1 after end of 1L {"]~=0 - 1 #['s]l='s -
word.) 1 ["]1=8 - 1 [ 1=0" -
5. Computer braille. 5 ["]=" - 1 ~['0]=#'T -
6. Always allowed. 1 [#]#=% - 1 ~['1l]l=#%'A ~
1 [#]1=#% - i ~{'2]=%'B -
The Decision Table is: 5 [#]1=# - 1 ~['3]=%'C -
120000 1 [$G1l°]=grade 1 2 1 ~['41=#'D -
100000 1 [$G2°]=grade 2 1 1 ~['5l=#%'E _
103000 1 [$#1= - 1 ~['6]=#'F -
100400 1 [$+1=;6 - 1 ~['7]=#'C -
000050 1 [%-1=;- - 1 ~['8]=#'H -
1 [$X}=:8 - 1 ~['9]=#'I -
1 [$D}=;4 - 1 ~[']~=" ~
1 [$=}=;7 - 1 i[']~-=0" ~
1 [$/"1= - 1 ~['1=,8 -
1 [551=5% - 1 [')= -
differ in some instances for Standard English Braille [4] andt  [$1%7 - s b -
American English Braille [5]. 1 [%]=3P - 5 [(1=( -
In addition, there are a number of specialist braille code§ 2135 N ;oo -
for areas such as music and maths. These are not dealt with [s1=s - 1 [*1#=;:8 -
here, this paper is solely concerned with the transcription of [&17% - 1 [*1=99 -
. . 2 ['CAUSE]='CAUSE - 5 [*]=* -
literary materials. 2 ['DO]='DO - 1 [+]#=:6 -
1 [+]=" -
* Rule to switch to grade 1 braill 3 D)=+ -

C sSwilch to grade rallie.
IIl. COMPUTERIZED TRANSLATION OF BRAILLE * Rule (6 switch tq prade 2 braille, 1 #[,0)='7 -
. . E . * Rule to allow $/to be used 1o manually break 1 #01]='a -
The earliest work on computerized translation of braille hasyavtes. The $ is not transcribed. 1 #(,2]='B -

been reported in a number of conferences [6]-[9]. However,
even though some of the problems of translating literary

material into braille, particularly those concerned with syl-

labification, placement of letter signs and layout, have nig the com.plic.ations of sta’Fe tables, control tables., ar.Id rules.
been fully resolved, there are now many working and effectiveiPy’s point is clearly of importance when considering the
systems available [10], [11]. design of a system to enable nonexperts to modify and adapt
Many of the earliest systems for braille production werBraille codes for different languages. _
pragmatic compromises of an algorithmic approaches and the>eVeral problems can be identified in the conversion of
use of a dictionary [12]-[14]. They typically used a finitdPrint into braille. These are mostly concerned with the varied
state machine to determine whether to translate a potenfSf ©Of textual symbols, letter sign placement, and problems
“window” of text into the corresponding braille characterémmduced by syllabification rules. These include the follow-
subject to certain right contexts, such as whether the “windoW?*9- o . . _
was at the end or in the middle of the word. It is assumed that* Initials in names (e.g., K. Smith) are written without a
most systems still adopt this approach although this is now letter sign. _
unclear since many have developed into commercial products Symbols such as+,” “—,” “«,” and “/" are ambiguous.

and so detailed data on algorithms and data has become less For example, =" can stand for minus or a hyphen.

readily available. « The application of syllabification rules to words such
Alternatives to this finite state machine approach have been as Hereford, shorthand, and Somerset where the stan-

investigated. Of particular interest here is Slaby’s system [15] dard braille rules for “here,” “th,” and “some” are not

whose segment translation system operates by just considering applied.

left and right contexts. He argues that the other approaches leath addition, the task of producing and updating tables can

to systems which are very difficult to adapt and update dbe difficult and time consuming.
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#[,31='C -
#[,41='D -
#{,51="E -
#[,6]1="F -
#[,71="'G -
#[.,8]1="H -
#[,9]1="1 -
[, 1#=" -
{1=1 -
1=, -
[-T]O~=-T -
[~ING]~=-+ -
[-IN]~=-9 -
[-CloM=-C -
[-BY}=-BY -
[--INTO|]=-}96 -
[~~IN]=--9 -

[--C]OM=--C -
e e -
[==]~=-- -
[--1=- -

BPRRERRERRRPRPERPREHMERBRUOURRBRBERBREPREPHEPRERENNNMNNNNNDURRRR R [B

#[-01=-J -
#[-1]=- -
#[-21=- -
#[-3]=-C -
#[-4]=-D -
#{-5)=- -
#[-6]1=- -
#(-71=-G -
#[-81=-H -
#[-91=-I -
[._ = -
[-1=- -
[.1 =4 -
[....]1="""4 -
[..."]=""10" -
[...*1="10 -
[...1=""" -
[.1+.7=

AL ]= -
#[.1#% A M. = -
#[.1%#% P.M.= -
#[.01=1J -
#(.11=1Aa -
#[.2]=1B -
#[.31=1C -
#[.41=1D -

* Look for multiple periodsto deal with datcs of
the form 12.2.89.

i e i e e e e ]

[

HRURRPORPBPURRUORSPUORRENNORBPORRERENNUURPRERRERRBRRRRRRBRRR R

¥[.5]1=1E
#[.61=1F
¥[.71=1G
#[.81=1H
#[.9]=11
{.
L11=#1Aa
.2]=#1B
.3]=#%1C
.4]1=#1D
.5]1=#1E
.6]1=#1F
.7]1=#1G
.8]=#1H
.9)=#%#11
L1#=1
L1~=4
.1=4

01=#%#1J

1=.

[/suB ]=*
[/SUP ]=+
[/1+/%=
/+0/1=
~[/1#=;4
[/71=/
[/1=/
#[01=0
[01=#J
[0]=0
#[1ST1=A/
[1ST]=%A/
#[1]1=A
[1]=%#A
[1]=1
#[2]1=B
[2]=#B
[2]=2
#[31=C
[31=#C
[31=3
#[41=D
[4]1=#D
[4]1=4
#[5]=E
[5]1=#E
[5]=5
#[6]1=F
[6]=#F

“ Rule to deal with dates of the form 12/2/89.

[(6]1=6 -
¥[71=G -
[71=%G -
[71=7 -
#{8]1=H -
[8]1=#H -
[8]1=8 -
#[9]1=I -
[9]=#I -
[91=9 -

_‘H
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] ]
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-SH]IRT=; T-SHI

Bl SN | I T}
non

o= AA S~
0~

N T pep——
P A

[?]=> -
[@EN]=@EN -
[@ER] =@ER -
[@ED] ! =@QED -
[@O]ING=Q0 -
[@AR] =@AR -
[e]=e -
[e]=@ -
~[Al;#=;a 3
#[2'1=;A 3
~[Aa];#=;A 4
#[A]l=;A 4
[ARIGHT]=A"R -
[AR]=> -
~{AND ]THE~=& -
~[AND ]A~=& -
~[AND ]OF-~=& -
~[AND ]WITH~=& -
~[AND ]FOR~=& -

NNNNNMNNERNNUOURNNNNNUOURREUORRNNAORPURURRURRBUOARRURRQ
—
\2

’ Leave the digit rules to put the hash in for the

number.

* First letter in the work with a number later, so
use a letter sign.

* Letter directly after a number, so insert a letter
sign.

NNNMNNNONMNNRPROMNMNUORNNNOMNNMNMMNODRONNMNONNONMNNNNNNONMNONNDNMNNNNDNNONNONNONDODNODNONNODNRNDLDNDNDNNDNDLDN

[AND] =&
~ [ANTEA] TER=ANT1
[ANTEN] NA=ANTS5
[ANTER] IOR=ANT]
~ [ANTE] =ANTE
[ANTIN]OM=ANTY
~[ANTI]=ANTI
{[ANCE}=.E
[ANEMONE ] =ANEMONE
' [ATION]=,N
~[AS]~=Z
[ABOUT] =AB
[ABOVE] =ABV
[AGAIN]=AG
[AFTERNOON] =AFN
[AFTERWARD] =AFW
~[AFTER] E=AFT]
~[AFTER] I=AFT]
[AFTER] =AF
I'[ALLY]=,Y
~ [ALWAYS] ~=ALW
~[ALSO] ~=AL
~[ALMOST] ~=ALM
~[ALREADY ] ~=ALR
~ [ALTHOUGH] ~=AL?
~ [ALTOGETHER} =ALT
~[ACROSS]~=ACR
~[ACCORDING]=AC
[AUND] ER=AUND
[AINES] S=A9ES
| [AED] ~=A$%
[AE]D=AE
[AE]A=AE
[AERO]=A]0
' [AER]}=AER
~[AENE ] AS=AENE
[AE]N=AE
[Aa}=A
[A]}=A
~[B];#=;B
#[B]=;B
~[B];#=;B
#[B]=;B
[BRO"' ]=BRO'
~[BUT]~=B
[BBLE]=B#
' [BB] =2

| [BE] =2
~[BEATI]F=2ATT
~[BEATI]T=2ATIL

IV. THIS SYSTEM

modification.

state machine and right context matching capabilities of thi®nversion of text into Standard English Braille.

system to achieve the translation. However, as noted aboveNote: A nonzero value in the decision table indicates that

operation. The use of context matching rules is much more

straightforward and easier to understand. Consequently, the

The general purpose system, of which this text to brailigin; 1o praille application has been constructed so that the
system is a special case, has been developed to operate Wilfk of the translation is achieved by using context specific
a finite number of states which can hold the current conte{jes. The state engine is only used for switching between
as well as having capabilities for both left and right contefrades of braille (i.e., Grade 1, Grade 2, and Computer Braille),
matching. The system has been designed so that a wide raggg for handling letter signs. These state rules should easily
of Options and data can be input USing a set of tables, inCIUdiﬁ\gnsfer into other |anguages' in many cases without any
braille rules, which are presented in a clear manner.

In the application of this system to the conversion of braille The algorithm used for the conversion can be found in
into print [2], the approach taken was predominantly to use tfige Appendix. Table | shows the decision table used for the

the updates of tables for a state machine requires a gaodule should “fire” for a given input class and currestate.
deal of care and a detailed understanding of the syster&svalue of zero indicates that the rule should not “fire.”
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TABLE Il (Continued.)
RULE TABLE FOR TEXT TO STANDARD ENGLISH BRAILLE

explanation is given in a footnote.

The rules for the transcription of Standard English Braille
are listed in Table Il. Where rules have been developed to
deal with special cases such as letter signs, dates, etc., an

left_context[focus]rightcontext= input_text.

right.context. These are as follows:

“" - a letter;

2 ~§§}]E§2U2E]:2C - ; ~{§§§Tg]zci]=§ - 2 ~[BY 14=0 - roofel=ce -
2  ~[BECK]=BECK - 2 ~[BEIR=2 - 2 [BRAILLE]=ERL - Lo.lel=c -
2 ~[BEC]=2C - 2 ~[BESIDE]=2S - 1 [Bl.~ =B B 1otel=e -
1 .[B]'=B - 1 ~[Cl~=;C -
2 ~[BED]A=2D - 2 ~[BESS]=BESS - 1 [B].!"-B - 1 [cl=c -
2 ~[BED]E=2D - 2 ~[BESTEA]D=BE/1 - 1 ~[B]-"=;B _ 5 (c]=C -
2 ~[BED]I=2D - 2 ~[BESTI]A=BE/I - 1 [Bl=B ~ 2 ~[D]:4=:D 4
2 ~[BEDRA]G=2DRA - 2 ~[BESTING]=BE/+ - s [Bl-B ~ 2 #[D]=:D 3
2 ~[BE]E=BE - 2 ~[BESTR]=2/R - SR > Lo#pl=:D ‘
2  ~[BEFORE]=2F - 2 ~[BEST]=BE/ - A 4 2 [B/YOUl=D¥A B
> lomyech - S lomyees B 1 #[C)l=;C 4 2  ~[DAFT]ER=DAFT -
2 - [BEG)A=2G ~ 2 - [BET]A-2T _ 2 [CHILDREN]=*N - 2 [DAY]="D -
2 ~[BEG]E=2G - 2 ~[BETEL]=2TEL - 2 ~[CHILD]-=x B 2 ~bo-1=Doé _
2 ~[BEG]I=2G - 2 ~[BETH]I=27? - 2 [CHARACTER]="* B 2 -[bol-=p -
5 - I5EG]O-20 T 5 (BETHIO—25 ) 2 [CH]RISTO=* - 2 ~[DISIHEA=4 -
2  ~[BEG]R=2G - 2 ~[BET]I=2T - 2 [CHRIST]="C B 2 ~[DIS]HA=4 -
2 ~[BEG]U=2G - 2 ~[BET]0=2T - 2 [cnp=x B 2 -[DIsiHO=4 -
2 ~[BE]G=BE - 2 ~[BETR]=2TR - 2 ~[COMIN']=-IN' _ 2 -[DISH]=DI% -
5 [BEHIND] -2H i} 5 [BETWEEN] 27 B 2  ~[COMMON]EST=-MON - 2 ~[DISK]S=DISK -
2 ~[COM]i=- - 2 ~[DISK]-~=DISK -
2 ~ [BEH] =2H2 - 2  ~[BETW]=2TW - 2 —[C)ONE=C i 2 ~[DISC]S~=DISC _
2 ggiﬁﬂ ;2;1\1- B 3 - g’é‘gél‘é‘;"zzy - 2 ~[CONOG]=CONO - 2 ~[DISC]~=DISC -
2  ~[CON]NED=CON - 2 [DISPIRIT]=DI_S -
i ~ EEIE;]J:][?;\EJ: - ; ~ {ggz} f;z - 2  ~[COINA=CO - 2  ~[DI]SULPH=DI _
2 ~[BEL]A=2L - 2 [BLESS]=B.S - 2 [conx]=coNy - 2 -ib1sli=d B
S ) > [BLEN]D-BLE B 2 ~[CONKER]=3K] - 2 ~[DINGH]=D9< -
S iemlitos ) > [BLEED)-BLES B 2 [CONK]=CONK - 2 | [DDAU]GHTER=DDAU -
5 BeLOW) 2L ) 5 1 [BLEAU]-BL1U B 2 ~[CONCEIVING]=3CVG - 2  [DDAY]=D"D -
5 (aeLio-on i} 5 1 [oLE]-b B 2 ~[CONCEIVE]=3CV - 2 1[DD]!=4 -
2 ~[BEL]Y=2L - 2  [BLIN]DE=BL9 - 2 ~[CONCH] ~=CON* B 2 [DECEIVE]"DCY B
5 im] Lo i} 5 [BLIN]DI-BLS B 2  ~[CONS]~=CONS - 2 [DECEIVING]=DCVG -
5 lamlnon i} 5 [BLIND] -BL B 2 ~[CON]!=3 - 2 [DECLARING]=DCLG -
2 ~[BENEATH]=2N - 2 ~[BLUE]=BLUE - 2 [couLbl=ch - 2 [DECLARE]-DCL B
2 ~[BEN]IGN=B5 - 2 ~[BY AND BY]~=BY & BY - 2 [COEN]ZYME=COS - 2 ~IDEINAT-DE -
2  ~[BEN]I=2N - 2 ~[BY AND] =BY & - 2 [canNOT)=C - 2 - [DESHIABILLE=DESH -
2 ~[BEN]U=2N - 2 ~{BY] AT =BY - 2 ~lcan]-=C ~ 2 [DEAW]=DEAW -
2 ~(BEN]=B5 - 2 ~[BY BUT] =BY B ~ 2 ~[CATI])ON=CATI - 2 ~[DEAC]T=DEAC -
2 ~[CENT]=C5T - 1 [D].~=D -
2 ~[BEQU]=2QU - 2 ~[BY IN] =BY 9 - 2 lcCH]—cx _ 1 .(D]-D _
2 ~[BERET]=B]ET - 2 ~[BY JON =BY - 2 11oc] 13 _ 1 [D].!=D ~
2 ~[BERG]=BIG - 2 ~[BY THE BlY=0! B - 1 ~[D]-=:D _
2 ~[BERK]=B]|K - 2 ~[BY] TO =BY - ” - — " 1 [D]<D B
: oo © | cEnwms e o mensmmemeesoen |00 :
; :{Egg%;gx B ; :Egg ‘x;gi;izw : the braille if the letter B as isolated and 2 ~[E];#=;E 3
tequired a letter sign. 2 #[E]=; 3
2 ~[BERR}=B]R - 2 ~[BY HIS] =0HIS - " Letter following a period, so probably part of 1 ~[E];#=;E 4
2 ~[BERS)=B]S - 2 ~[BY ENOUGH]=05\< - an abbreviation, 1 #[E]=;E 4
2 ~[BER]T=B} - 2 ~[BY =]l== - " Letter before a period that is before another 5 | [ENéUGH] -5 B
2 ~[BER]W=B]} - 2 ~[BY 1!=0 — letter, so probably part of an abbreviation.
" [solated letter, so probably nceds a letter sign. 2 ! [EDISH]=EDI% -
V. RESULTS numbers. The rule is in the format as follows:

Several wildcards can be used in the ledintext and the

Notes:

* The format of the rules in Table Il is #" a number,

“~" a space or punctuation (include apostrophe);
Input class<TAB> rule <TAB> new.state “” only a space character;
“|I"  zero or more capital signs;

If the newstate is = then no change occurs in the_ “»  one or more characters that are potentially roman
current state. The input class is set for each rule and is numerals:

used in conjunction with the decision table to set the level o ] ) )
1The automatic introduction of capital symbols (for some languages) is not

of braille (i.e., .Grade 2, GraQe 1, or CompL_Jter Brallle)dealt with by this system. However, this is a fairly simple task and could be
and for letter sign placement in words that mix letters angrried out by a suitable preprocessing stage.
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R R R RENDMNDNMOMDNOODNONNOMNOMNMNDNNOMNONMOMNNMNENENDDNDOMNDNNONNNNONNNDNNNDNDNRNNLNNDNDDNDNDDNDNNLN

1 [ED] OOM=ED

! [ED]OVE=ED

! [ED] OWN=ED

! [ED] EEP=ED

| [ED] REAM=ED
! [ED] ROP=ED

| [ED]RUM=ED

| [EDD] FO=E4

| [EDAL] E=EDAL
[ED]=$
[EDREAG]H=ER1<
[EROO]M=EROO
[ER]=]

[ELECTRO] =ELECTRO -

[E]NAME=E
[ENCED] =5C$%
[ENCEA]=5C1
[ENCER] =5C]

| [ENCE]=;E
[ENESS]=E;S

{ [ENOO ] K=ENOO
~[ENOUGH'S]=5"'S

~[EN]~=EN
[EN]=5
! [EAR] =E>

' [EALLY]=E,Y

! [EALO]GY=EALO
! [EADE] ~=EADE
! [EADD]=1DD

! [EAX] =EAX

! [EAPP]=EAPP

! [EANCE]=E.E

! [EAND] =E&

! [EATION]=E,N
| [E]AWAY=E

1 [EA]!=1
[EEVER] =EEV]
~[EVERY]~=E
~[EVERTO]N="ETO
~[EVERT]=EV]T
[EVERD] I~=EV]D
[EVER]="E
[EITHER] =EI
[ETHER]E=E!R

I
NN NNONMNNONMNNNONNDNOONPRPRPNNORRRRERRNNNNOMNDNDNONNNNMNNNONMNOMNNNNDNNNDODRNRERDNDLND

~[F]:#=;F
#[F]=;F
~[F];#=;F
#[F]=;F

~[FOR ]THE~==
~[FOR ]A~==
~[FOREVER]=="E
~[FOR]ENS==
~[FORE] ==E
[FOR] ==

[FRUI] T=FRUI
{FRIEN]DE=FRI5
{FRIEN]DI=FRIS
[FRIEND] =FR
~ [FROM] ~=F
[FIRST]=F/
~{FIAN]C!=FIAN
{FLEAR] IDD=FL1R
! [FULLE]=;LLE
| [FULLY]=;LLY
! [FULL] =FULL
'[FUL]=;1L
[FFOR] =F=
I[FF]1i=6
[FATHER] ="F
~[FAERY]=FAlY
[F].~=F
. [F]=F
[F].!=F
~[Fl~=;F
[F]=F
[F]=F
~[G];#=:G
#[G]l=;G
~[G]:#=:G
#[Gl=;G
! [GHAI]=GHAI
1 [GHEAD] =GH1D
! [GHEAP] =GH1P
| [GHIL]=GHIL
! [GHOL] E=GHOL
{ [GHOR ] N=GHOR
! {GHOUS]E=GH\S
! {GHUN] T=GHUN
[GH] =<
[GOOD]=GD

[GOVERN] ESS=GOV]N

~[GO1~=G
1[GG] ! =7
[GREAT] =GRT

NRNNMNNNNNMNNNMRERNMMMDOUORRPRPRERNNNNMNNNNNNNNNODNNNMNORNNODODONNERRDNDNU SRR RS

[G].~=G

. [G1=G

[G}. =G
~[G]~=;G
[G]1=G

[G)=G
~[H];#=;H
#{H]=;H
~[H];#=;H
#[H]=;H

| [HIS] =8
[HADD] ! =HA4
~ [HADE] =HADE
~[HADR] IAN=HADR
~{HADl=_H
~[HAVE]~=H
~ [HIMSELF ] =HMF
~[HIM] ~=HM
[HEDGE] ROW=H$GE
[HER]ESY=H]
[HERI]SI=H]E
[HERE] TI=H]E
[HERE]R=H] ]
[HER] EN=H]
[HER] ED=H]
[HER]EF=H]
[HERE]="H
~[HERSELF]=H]F
[HYDRO] =HYDRO
~[HM]~=H'M

[H] .~=H
. [H]=H
[H}.!=H
~[H]~=;H
[H]=H
[H]=H
~{I1:#=;1
#[Il=;1
~[I1;:%#=;I
¥[I]=;1

J[IN] =9

~{INTO] AND =9TO

~[INTO] AT =9TO
~[INTO]
~{INTO] IF =9TO
~[INTO] IN =9TO
~[INTO] IS =9TO

~[INTO] WAS =9TO

BUT =9TO

~[INTO] WHEN =9TO -

~[INTO]

FOR =9TO

NNNFRFRFNONNAORRRERREPNRPRPNNURPPREFEUVMNNNNNNMNNNMNONNNNOMNNONNNNONONDNNLDNDLDNNDN

~[INTO] OF =9TO
~[INTO] OR =9TO
~[INTO] TO =9TO

~[INTO HI]S =96HI
~[INTO ENOU]GH=965\

~[INTO ]_=96
~[INTO ]!=96
~[INTO ]#=96
[INDIA]RUB=39DIA
! [INGRA] =9GRA

1 [ING] =+

{ [INESS]=1;S
~[IN]-=9
~[IN] =IN
~[IN]~=IN

1 [IN]1=9
[IN]!=9
{ITY]=;Y
~[ITSELF ] ~=XF
~[ITS]~=XS
~[IT]~=

[IRRE]VERS=IRRE
[IEVER]=IEV]
[IETN]AMESE=IETN
~[IMMEDIATE]=IMM

[IO]NE=TIO
~[ISOM]ER=ISOM
[IV]~=;IV
[II]~=;1II
[TEI]~=;IIT
[T]1=I
[T]=TI
~{J];#=;0
#[J1=;0
~[J];#=;7
#[J1=:7
~[JUST] ~=J
[J].~=T0
. [J1=a0
[J1.1=0
~[J1~=;7
[31=J
[JI=0
~[K];#=;K
#[K]l=;K
~[K];#=;K
#[K]l=;K
~[KNOWLEDGE] ~=K
[KNOW] ="K

~[KILO]=KILO

“" zero or more letters;

“+" one or more digits.

« Any characters which are not in the tables go through the

system and result in the nestate being set to one.

e The system used to represent the braille characters in
ASCII format is American Computer Braille.

To illustrate how these rules work, the words “hear” is
considered. The braille equivalent is shown in Fig. 2. In
American Computer Braille the word is: HE
The main points involved in its translation are now detailed:

It is assumed that the current state is 1, i.e., Grade 2
braille. The system will search through the tables starting
with the entry:2 ~[H]; #=; H 3. The focus matches

for [H] and so the state is checked for inpelass 2

and currenistate 1. The decision table has a 1 and so
the right context is checked. The#; is looking over
zero or more letters to see if a digit occurs later
the word. (This is to check for postcodes in England
that are of the form M60 1QD.) A digit does not
occur later in the word “hear,” and so the system
goes to the next rule2 #[H]=; H 3. (This is still a
postcode checking rule for a mixture of digits and letters
in the same word.) In this case the focus, decision
table and right-context are satisfied. The lefintext is
simply the wildcard for a digit. This is not satisfied
and so the search continues. Each rule for “H” fails
until the system reaches the rufe[H]=H — where all
conditions are satisfied. The rule fires, the right hand
side of the rule (i.e., “H") is output, the currestate is

n
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TABLE Il (Continued.)
RULE TABLE FOR TEXT TO STANDARD ENGLISH BRAILLE

1 [K] .~=K - 2 [MUST]AFA=MU/ - 2 [OF]=( - 1 .[0]=0 -
1 . [K]=K - 2 ~[MUSTAJNG=MU/A - 2 ~[OUT]HELD=\T - 1 [0].!=0 -
1 [K}.!'=sK - 2 ~[MUSTAR]D=MU/> - 2 ~[OUT]~-= - 1 ~[0]l~-=;0 -
1 ~[K]~=;K - 2 ~[MUSTER]=MU/] - 2 ![OUND]=.D - 1 [0]=0 _
1 [K]=K - 2 [MUST]=M/ - 2 ! [OUNT]=.T - 5 [0]=0 -
5 [K]=K - 2 ~[MYSELF]~=MYF - 2 [OUGHT]="\ - 2 ~[P];#=;P 3
2 ~[L];#=;L 3 2 ~[MC]=MC - 2 ~[OURSELVES]~=\RVS - 2 #([(Pl=;P 3
2 #{L]=;L 3 1 [M].~= - 2 [oul=\ - 1 ~[P];#=;F 4
1 ~[L];#=;L 4 1 .[MI=M - 2 [OWORK]=0"W - 1 #[P)}=;P 4
1 #[L]l=;L 4 1 [M].!=M - 2 [ow)={ - 2 ~[PH]ONEY=PH -
2  ~[LATI]MER=LATE - 1 ~[M]-=;M - 2 ! [ONG]=;G - 2 [PHONE]S=PH"O -
2 [LAERT]ES=LA]IT - 1 [M]=M - 2 [ONEA]=O0ON1 - 2 [PHONETI]=PHONETI -
2 ![LESS]=.S - 5 [M]=M - 2 [ONEC]K=ONEC - 2 [PHONE]~=PH"O -
2 [LETTER]=LR - 1 ~"[ND]~=4ND - 2 [ONENESS]="0;S - 2 ~[PAR]TH=P> ~
2 ~[LIKE]~=L - 1 #[ND]~=ND - 2  [ON]EN=ON - 2 [PART]="P -
2 [LITTLE]=LL - 1 .[ND]~-=ND - 2 [ONER]=0N] - 2 [PAID]=PD -
2 [LORD]="L - 2 ~[N];#=;N 3 2 [ONED]=0ON$ - 2 [PAINS]TAK=PA9S -
2 [LAHAD]=LA_H - 2 #[N]=;N 3 2 [ONES]IA=ONES - 2 [PAGODA]=PAGODA -
2 ~[LLAN]D=LLAN - 1 ~[N];#=;N 4 2 [ONES]IM=ONES - 2 ~[PEOPLE]~=P -
1 [L].~=L - 1 #I[Nl=;N 4 2 [ONES]S~=0ONES - 2 ~[PERHAPS]~=Pl]H -
1 .[Ll=L - 2 ~[NIGHT]=NI<T - 2 ~[ONESELF]~="OF - 2 [PERCEIVE]=P]CV -
1 [L].!'=L - 2 ~[NOBLES]SE=NO#S - 2  [ONES]E~=ONES - 2 [PERCEIVIN]G=P]CV -
1 ~[L]~=;L - 2 ~[NOT]~=N - 2 [ONEST]="0/ - 2 [PERSE]VER=P]SE -
1 [L]=L - 2 ~[NONE]~=N"O - 2 [ONE]E=ONE - 2 [PREACH}=PR1%* -
5 [Ll=L - 2 ~[NONES]-=N"0S - 2 [ONEOU]S=ONE\ - 2 [PRED]AC=PR$A -
1 ~[MIC ~=;M - 2 ~[NON]ESS=NON - 2 [ONEO]=ONEO - 2 [PREDA]TOR=PR$A -
2 ~{M];#=;M 3 2 ~[N]ONES=N - 2 [ONEY]~="OY - 2 [PRED]ECES=PR$ -
2 #[M]=;M 3 2 ~[NONE]THE=N"O - 2 [ONEU]M=ONEU - 2 [PREDI]L=PR$I -
1 ~M];#=;M 4 2 ~[NON]=NON - 2 [ONE]UR=ONE - 2 [PREDI]JC=PRSI -
1 #[Ml=;M 4 2 [NOWI]SE=NOWI - 2 [ONET]ED=ONET - 2 [PRENT]ICE=PR5T -
2 ! [MENT]=;T - 2 [NOWA]Y=NOWA - 2 [ONET]S=ONET - 2 [PREROIG=PR]O -
2 ~[MAHA]=MAHA - 2 [NO]WHERE=NO - 2 [ONET]CY=ONET - 2 ~[PRE]=PRE -
2 [MANY}=_M - 2 [NAJMENT=NA - 2 [ONET]~=ONET - 2 [POST]H=PO/ -
2 [MONTRE]AL=MONTRE - 2 [NAME]="N - 2  [ONET]TE=ONET - 1 [P].~=P -
2 ~[MORE] 'N=MORE - 2 ![NESS]=;S - 2  [ONEL]}S=ONEL - 1 [P]=P -
2 ~[MORE]~=M - 2 [NECESSARY]=NEC - 2 1 [O}NEL~=0 - 1 [P].i=P -
2 ~[MORT]IMER=MORT - 2 [NCRE]A=NCRE - 2 [ONE]="0 - 1 ~[P]-=;P

2 [MOTHEA]TEN=MO?1 - 1 [N].~=N - 2  [0]IN=0O - 1 ([p]=P -
2 [MOTHER]APY=MO!R - 1 .[NI=N - 2  [0I]=0I - 5 {Pl=P -
2 [MOTHER]="M - 1 [N].:!=N - 2 [OEN]=0OEN - 2 ~[Q];:#=;0Q 3
2 ~[MIS]TI=MIS - 1 ~[N]~=;N - 2 [OED] !=0ED - 2 #[Ql=:Q 3
2 ~[MIST]RIAL=MIST - 1 [N].=N - 2 ~[OVEREA]T=0V]1l - 1 ~[Ql:#=:Q 4
2 ~[MIST]REA=MIST - 1 [N].=N - 2 ~[OVER]=0V] - 1 #[Q]=:Q 4
2  ~[MIST]RU=MIST - 2 ~[0];#=;0 3 2 ~[0'CLOCK]~=0'C - 2 [QUICK]=QK -
2 ~[MIST]RANS=MIST - 2 #[0]=;0 3 2 [ORSE]RADISH=ORSE - 2 ~[QUITE]-~-=Q -
2 ~[MIS]TH=MIS - 1 ~[0];#=;0 4 2 [OON]E=0ON - 2 [QUESTION]="Q -
2 [MIST]=MI/ - 1 #[0]=;0 4 2 ~[OLE]A=OLE - 1 [Q].~=0Q -
2 ~[MIS]=MIS - 2 ~[OF ]THE~={ - 1 ~[0]~MY=0 - 1 .[Ql=Q -
2 [MICRO]=MICRO - 2 ~[OF ]a~=( - 1 ~[0]~DEAR=0 - 1 [Q].!=Q -
2  [{MUCH]=M* - 2 [OFOR]=0= - 1 [0].~=0 - 1 ~[Ql-=;0 -

not changed (i.e., after the start of the word) and the Overall the system performs well on for Standard English
system moves 1 character along the braille word, leav- Braille. However, there are a number of problems which have
ing “EAR” to be translated. The system now searches been identified.
from the entry:2 ~[E]; #=; E 3. The focus does not + In proper names, e.g., “Mr. B. Smith” where there is no
match. The search continues in this manner until the period after the initial, this system will insert a letter sign
rule: 2 '[EAR]=E> — is satisfied giving the total output taking the “B” to be an isolated letter rather than an initial.
“HE>", as required. Note that the rul2:!|[EAR|=E> — (See Footnotes 10 and 13.)
occurs before the rule2 ![EA]'=1 — ensuring that an « It is anticipated that there will be words for which
“AR” contraction has a higher priority than an “EA” the syllabification produced by this program is incor-
contraction. rect. These words can be added to the tables as re-
The system detailed here has been tested on a set of quired.
Standard English Braille words which were designed to teste Specialist biblical references containing chapters of the
all of the rules found in the Braille Primer [16]. In addition, bible and verse numbers are not converted correctly.
extensive tests have been carried out by Torch Trust for the (However, this is simple a matter of adding the biblical
Blind. names to the main tables for the system.)
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~[READ]M=READ
~[READ] O=READ
~[READ]V=READ
~[REA]F=REA

~[REDOUB]T=R$\B
~[REDOUND] =R$ .D

{ [STID]E=STID
! [STION]=S;N

{ [STIME]=S"T

{ [STHEAD]=/HLD

! [SHOR] SE=SHOR
! {SHOUND]=SH.D

[SWED] ISH=SW$
~ [ SWOR] D=SWOR
[SQUA]LLY=SQUA

¢t [THAND ] =TH&

~[TO] AND~=TO
~{TO] AT =TO
~[TO BE]~=6BE

~[TO _BE]=6.BE

[Q1=0 - ~[RENO]M=RENO - ~[SH] '=% - [THERE] =" ! -
[01=0 - ~ [RENU]M=RENU - ~[SH]~=SH - ! [THERD]=TH]D -
~" [RD]~=4RD ~[REREDO] S=R] $0 - [SH]=% - ~[THEIR]=_! -
# [RD] ~=RD - ~[RE]R=RE _ ! [SION]=.N - [THESE]~="! -
. [RD}~=RD - {REVER] EN=R"E _ ~[SINGH]=S9< - ~[THEMSELVES]=!MVS -
~[R];#=;R 3 [REVER] IE=R"E - [SAID]=SD - [THENCE]=?; E -
#{R]=;R 3 ~[REVER] =REV] - ! [SOFAR] =SOF> - [THEND] =25D -
~[R];#=;R 4 [REJOICE]=RJC - ! [SOMED] ~=S50M$ - ! [THEAST} =21/ -
#[R1=;R 4 [REJOICING]=RJCG - ! [SOME ] TRY=SOME - ! {THEAD]=TH1D -
[RIGHT]="R - [RECEIVE]=RCV - ! [SOME ]} TRIC=SOME - ! [THEAR] T=THE> -
~ [RATHER] ~= _ [RECEIVING] =RCVG _ ! [ SOME ] TER=SOME - [THE] =! -
[RAFT] ER=RAFT - [R].~=R _ [SOMER] { =3S0M] - ~[THIS]}~=? -
{RARED] ~=RARS - _[R]=R N [SOME]="5 - ! [THIL]L=THIL -
~ [RANS ] OME=RANS - [R].!=R - ~[80]~= - [THRO ' ]=?RO" -
[RAR] ENAL=RAR - ~[R]~=:R - [SEVERED] =5"E$ - [THROUGH]="? -
~{REA]B=REA - [R]=R _ [SEVER] E=SEV] - ~[THOSE}="7? -
[REACHING]=R1*+ - [R]=R _ [SEVER] ITY=SEV] - { [THOO] K=THOO -
~[REACH]I=REA* - #[8"}~="'5s . [SED]ATIV=S$ - ! [THOO] D=THOO -
~[REACH]}=R1* - ~[8];#=;8 3 [SPHER] =SPH] - ! [THOR] SE=THOR -
~[RE]AC=RE - #[S]=;S 3 [SPIRIT]=_S - ! [THOUS] E=TH\S -
~[READ]AP=READ - ~[8];:%#=;8 4 ~[SUB]=5UB ~ ! [THOL ] E=THOL -
~[REA]DD=REA - #[S1=;S 4 [SUCH]=s* - ! [THOL] D=THOL -
~[READ] J=READ - ~[STILL]~= - ~[SSH] ~=5% - ~ [THYSELF] =?YF -

[SS1H=SS - [TH]=? -

~[REA]G=REA - 1t [ST]HOOD=/ _ [s'*]~=S80" - ~{TO] BUT =TO -
~[REAL] IG=REAL - | [S]TH=S - [s']~=8" - ~{TO BY ]!=TO 0 -
~[REAL] IN=REAL - t [ST] OWN=ST - [s].-=5 - ~{T0] IF =TO -
~[RE]ALL=RE - ~[sT]~=4/ - .[s1=s - ~{TO] IN =TO -
~ [REAN] =REAN - ~[ST] .~=ST _ [s].!=s - ~{T0] IS =TO -
~{[REAP] P=REAP - [ST]=/ - ~{S]1~=:8 - ~[{T0] WAS =TO -
~[REAS]C=REAS - ~[SHALL] ~=% - [s]=s - ~{TO] WERE =TO -
~[REAS] S=REAS - | [SHART] =SH>T - [s1=s - ~[TO] WHERE =TO -
~[REAT] T=REAT - | [SHAW] K=SHAW _ ~ [TH]~=47? - ~[T0] WITH =TO -
[REAW] AKE=REAW - [ SHOULD] ER=%\LD - #{TH] ~=? - ~(TO] FOR =TO -
~{REDEE]M=RSEE - [ SHOULD] =%D _ - [TH]~=? - ~{T0] OF =TO -~
~[RED] EMPT=R$ - | [SHOUS] E=SH\S - ~[T]:#=;T 3 ~[TO] OR =TO -
~[RED] E=RED -  [SHOO] D=SHOO - #[T]=;T 3 ~[TO] TO =TO -
~[RED] I=RED - | [SHOR] N=SHOR _ ~[T];#=;7T 4 ~[TO HIS ]=6HIS -

#[T]=:;T 4 ~[TO ENOUGH] =65\< -

~[RE] DO=RE - | {SHIL]L=SHIL - ! [THART] =TH>T - ~[TO _1=6. -
~ [REDR] AW=REDR - | { SHEAR] T=SHE> - ~ [THAT]~=T - ~[T0 =]1=6 -
~ [REDU] C=R$U - ! {SHEAD] =SH1D - [THERER]=!R] - ~[T0 ]!=6 -
~ [REDU] ND=R$U - | [ SHUN] D~=SHUN - [THERED] =!R$ - ~[TO 1#=6 -
_ (REDU] =REDU - [THERE] SA=!RE - ~ {TOGETHER] =TGR -

[THERE] TT=!RE - ~[TODAY]=TD -

~[RE]NAM=RE -

" Insert an apostrophe before an ‘s’ when it is
~[RENA]V=RENA -

after a number, i.c. date.

NNRNNNMOMNNMONNNMNNNNDDMRENNNOMNODNMNENONNNDNDDODNMNONNONNODNNNMNDNONNNNNNNNNNDNRERNONNRERREREWORE
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[THEREEN] =!RE5 - ~ [TOMORROW] =TM -

VI. CONCLUDING REMARKS while not end_of_input

Although this system performs well in the translation ofend /1 of main program
text into braille it should be understood that further work igrocedure convert_print_into_braille
required to produce a full text to braille system, specificallyPegin /1" turn print word into braille

. . . set current_stateo 1
in the formatting and layout of the braille. set current_characteto first character in word

while still convertingdo /I do the whole word
APPENDIX begin

THE CONVERSION ALGORITHM set matchto FALSE /I initialize for the loop
start search in rule table at rule defined by current_character

The algorithm is described below using Structured English. repeat
if focus_matchesnd state_okand right_context_ok

program convert and left_context_okthen

begin begin
do output right hand side of rule // i.e. the text after the equals sign
read_word setcurrent_statéo new_state  // get new state from end of the rule

convert word into normal form // use table to convert lower to upper case. move along word by size of current rule focus
/I tidy up graphics characters etc. set matchto TRUE
convert_print_into_braille end
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TABLE Il (Continued.)
RULE TABLE FOR TEXT TO STANDARD ENGLISH BRAILLE

A System for Converting Print into Braille 1 [X].~=X - 1 [r1=,7
1. IXI=x - 5 [Hl=[
1= - =
2 ~[TONIGHT]=TN - 1 l.-=v - i E}F}]{]~=Xx - ; R}:(
2 ~[TO-DAY]=TD - 1 [vVl.TH'=;v - 1 [Xj=x - 1 011=7
2 ~[TO-MORROW]=TM - 1 .[vl=v - 5 [X]=X _ 5 [11=]
2  ~[TO-NIGHT]=TN - 1 [v].i=v - 2 ~[Y];#=:Y 3 1 [*]=
2 ~[TORE]ADOR=TORE - 1 ~[V]~=;V - 2 BIYI=iv 3 5[]
2 1 [TION]=;N - 1 ~[VI]~=;VI - 1 -1y kesy 4 1 [ l#=—-4#
2t [TI]MEN=TI - 1 ~[VII]-=;VI - 1Ry 4 1 [_]=
2 ! [TIME]TER=TIME - 1 ~[VIII]~-=;VI - 2 [YOUNG]="Y _ 2 ~[_EN]-=.EN
> irmamooMl-TiRooM - | 5 [l s 2 chvowRsmLelwe - |2 [BuoweHI=s
2 ~[YOURSELVES]=YRVS - 2 [_TO ]_=.6
2 [TWOULD]=TWD - 2 ~[Wl;#=;w 3 2 [YOUR]=YR - 2 [_IN] =.9
2 ~[TWO]=TwWO - 2 #[wl=;w 3 2 ~[YOU']M=Y\' - 2 [_INTO ]_=.96
2 [TLDE]DG=TLED - 1 ~[W]i#=;W 4 2 ~[YOU]~=Y - 2 [_WAS] =.0
2 ! [TLE]D!=TLE - 1 #{Wl=;W 4 1 [Y].~=Y - 2 [_WERE] -
2 | [TTLE]N=TTLE - 2 |[(waS ]-=was - 1 (vley - 2 [ HIS] =.8
1 [T].~=T - 2 | (was1 =0 - 1 iy] 1=y - 2 [_BE] =.2
1 .[T]=T - 2 | [WNERE 1-=WERE - 1 ~[Yi~=-Y _ 2 [BY 1_=.0
1 [T].!=T - 2 |[WERE] =7 - 1 o(ylevy - 1 (/1=
1 ~[T]~=;T - 2 [WA]F=WA - 5  [Y]=Y - 5 [_]=
1 [T]=T - 2 ~[WITH ]THE~=) - 2 ~[2]:#=:7 3 1 1=~
5 [T]1=T - 2 ~[WITH ]a~= - 2 #izle:z 3 5 V)=
2 ~[U};#=;U 3 2 [WITH]=) - 1 ~[2]:#=:2 4 1 1(=,7
2 #[Ul=;U 3 2 ~[WILL]~-=0 - 1 #izle:z 4 s [{)=t
1 ~[U];#=;U 4 2 ~[WHICH']=:I*' - 1 [Z].L:Z - 1o(f1=n
1 #{Ul=;U 4 2  ~[WHICH]~-=: - 1 [21=2 - 5 []1=|
2 ~[UNDER]I=UND] - 2 ! [WHID]E=WHID - 1 [z].!=Z - 1 [}1=7"
2  ~[UNDER]O=UND} - 2 {[WHERE]D=WH]D - 1 ~12]~=:2 _ 5 [}11=)
2  ~[UNFUL]F=UNFUL - 2 [WHEREVER]=:]"E - 1 (zi-z _ 1 [~]=n
2 [UNDER]="U - 2 [WHERE']ER=:]E’ - 5 [z]-z _ 5 [~]=- _
2  ~[UNEAS]=UNILS - 2 [WHERE]=": -
2  ~[UNEAR]=UNE> - 2  ~[WHOSE]~=": -
2 ~[UNLESS]~=UN.S - 2 | [WHOUS]E=WH\S -
2 ~[UNITY]=UN;Y - 2 [wH]=: -
2 ~[UN]=UN - 2 [WOULD]=WD -
2 [USEA]GE=USEA - 2 [WORK]="W -
2 ~[U8]-~-= - 2 [WORD]="W -
2 [UPON]="U - 2 [WORLD]=_wW - ® O ® 0 o e
1 [U].~=U - 1 [wWl.~=w - o o ce ce
1 .[Uu]l=U - 1 . [wWl=w -
1 [Ul.i=U - 1 [W].!=wW - © o0 00 @0
1 ~[U]l~=;U - 1 ~[wWl~=;W -
1 [Ul=U - 1 [Wl=w - Fig. 2. The braille word “hear.”
5 [Ul=U - 5 [Wl=W -
2 ~IV1;#=;V 3 2 ~[X]:;#=:X 3
2 #[V]i=;v 3 2 #[X1=;X 3
1 ~{V];#=;V 4 1 ~[X];#=;X 4 do
1 #[vl=;v 4 1 #[x]=:x 4 if input_buffer[input_index] != rule[rule_indexhen // not got a match
2 ~[VERY]~-=V - 1 [X]:~=:X - set matchto FALSE
; :{ﬁg?}‘:}’é? ) - — increment rule_index /I move along rule
= Check for 5°. increment input_index /I move along input

while matchand (rule[rule_index] !="T') // Note: ']’ terminates focus
return match
end // of focus_matches

function state_ok

begin // nonzero entry fires state

if decision_table[input_class of current rule, current_state]thed
return FALSE

else
return TRUE

end; // of state_ok

elsego to next rule
if not match
and new rule does not start with same letter as current_chartar
begin /I no more rules for that character
output current_character /I so use default option
set current_statdo 1
setmatchto TRUE
end
until match  // keep going round until done current character
set current_characteto first character in word function right_context_ok
end /I while still converting — keep going until done whole word begin
end // of convert print into braille set matchto TRUE
increment input_index
function focus_matches do
begin if rule[rule_index] is a wildcardhen // ‘1", ‘#,* ~",* ", /|
set matchto TRUE begin
setinput_indexto index into input_buffer position for current_character if not valid_wildcard_matclthen //see wildcard definitions-Appendix 3
set rule_indexto index start of focus for rule /I Note: this will move along input buffer

/I and output braille character
function left_context_ok // similar to right_context_ok below

/I step over T

PR

[}
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setmatchto FALSE // and increment input_index appropriately  [8] Computerized Braille Production. Proceedings of the 5th International

elsedo wildcard match // see wildcard definitions-Appendix 3 Workshop, Winterthur, Oct. 30—Nov. 1, 1985, J. M. Ebersold, Th.
end Schwyter, and W. A. Slaby, Eds. Eichstatt, Germany: Katholische
else Universitat, 1986.
begin [9] Computerized Braille Production. Proceedings 6th International Work-
if input_buffer[input_index] != rule[rule_indexhen // not got a match shop on Computer Applications for the Visually Handicapp8ept.
set matchto FALSE 19-21, 1990, G. Francois and J. Engelen Eds. Leuven, Belgium, 1990.
increment input_index /I move along rule [10] A. M. Goldberg, E. M. Schreier, J. D. Leventhal, and J. C. De Witt,
end “An evaluation of braille translation programsJ. Visual Impairment
increment rule_index /I move along input Blindness,vol. 81, pp. 487-492, 1987.
while matchand (rule[rule_index] != TAB) // Note: TAB terminates [11] “Braille and computers,Aids and Appli. Revno. 11, The Carroll Centre
/I right hand context of rule for the Blind, Winter, 1984.
return match [12] E. Sullivan, “Braille translation,” inUses of Computers in Aiding the
end // of right_context_ok Disabled,J. Raviv, Ed. Amsterdam, The Netherlands: North Holland,

1982, pp. 351-366.
[13] H. Werner, “Automatic braille production by means of computer,” in
ACKNOWLEDGMENT Uses of Computers in Aiding the Disabled,Raviv, Ed. Amsterdam,
. . The Netherlands: North Holland, 1982, pp. 321-336.
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