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Subject:	Contribution on Encoding Braille in ISO/IEC 10646

Action Requested:	Review for discussing and developing position on Braille

At the joint Unicode Technical Committee and X3L2 Meeting in December, Rick McGowan and I were assigned to investigate Braille encoding and report on it at the March 8, UTC Meeting.  This document summarizes my findings based on personal research and discussions with Peter Duran of BRL Inc. (Braille Research and Literacy).  I did not attempt an exhaustive research into Braille.

Primary Issue

The primary issue is whether Braille represents a script that should be encoded in ISO/IEC 10646 or presentation forms that should be registered according to ISO/IEC 10036.  I can think of valid arguments to do either.  Unfortunately, this could degenerate into a “religious” issue.  However, this document presents information to allow you to develop your own conclusion.

Facts

Braille is a writing system.

Braille is used by blind people around the world.  Thus, there is a market for products that can produce Braille.

Braille uses dots to encode characters.  The basic unit of Braille consists of a 3 high by 2 wide cell of raised dots on paper.  The dot in the basic cell are numbered from 1 to 6 as in Figure 1 below.  This figure displays the basic cell used by English-speaking users of Braille.  In addition to the basic cell, two extended 4 high by 2 wide cells have been defined.  Figure 1 also illustrates the two extended Braille cells.  (However, the numbering of the dots in the extended cell is a guess.)  See SC 2/WG 2 N1279 (and N1093) and X3L2/95-125.
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Figure � SEQ Figure \* ARABIC �1�.  Format of Basic and Extended Braille Cells

In the US, blind people use several different Braille systems; e.g., for newspapers and books, for mathematics and technical material, for chemistry, for music.  These different systems are not completely compatible.

Braille is a statefull encoding.  For example, it uses shift characters for upper-case, and numbers.  Braille converts “CAT” into “,c,a,t”, where the “,” is the upper-case shift.  The Braille cells used for “a” through “j” in the alphabet are also used for the digits “1” through “9” plus “0”.  Braille uses a numeric shift or a letter shift to distinguish the meaning.  For example, Braille converts “123” to “#abc”, where the “#” is the numeric shift.

Braille encodes contractions and common words; for example, “ing”, “st”, “and”, “for” and “of”.  (Peter Duran said that a Canadian study found no difference in reading speed when the contractions were used versus fully spelling the words.)

Certain Braille cells correspond to multiple characters.  For example, 2-3-5-6 may be a right or a left parenthesis.

The rules for at least one Braille system are such that certain series of Braille cells cannot be unambiguously decoded into English.

Outputting Braille cells requires a special Braille printer.  Printing Braille for blind readers is not a function of the ubiquitous laser printer or dot-matrix printer.

Braille printers use one input encoding for printing the basic cells.  (See Annex A.)  However, for the extended cells, the handful of manufacturers use no common input code.  If you view Figure 2, current printers use position B as the input boundary and rely on a Braille Translator process to convert from English characters into sequences of codes for the Braille cells to be printed.  Thus, the Braille Translator does a conversion similar to transliteration of, for example, Cantonese into the international phonetic alphabet (IPA) or into English.

Some blind people transmit coded Braille between themselves.  Others prefer to transmit 7-bit ASCII.  Peter Duran generally prefers to transmit 7-bit ASCII.

� EMBED PowerPoint.Slide.4  ���

Figure � SEQ Figure \* ARABIC �2�.  Model for Rendering Characters into Braille

Opinions

The Braille cells are presentation forms.

Since the Braille cells are presentation forms, if they are to be encoded in ISO/IEC 10646, WG 2 should place them in the R-zone (compatibility zone).

Main Points

Here is a list of the principal points of the discussion.

[Reason for coding]  Braille is a writing system used by many people around the world.

[Reason for registration]  Braille is a presentation form.  

The primary use of Braille is for printing a subset of characters used in a natural language, for example, English.  Coded-Braille is seldom transmitted electronically; the normal form for transmitting information is via coded-characters.

Braille requires a special printer that requires a specialized Braille translator to convert from coded-characters into coded-Braille which is the required input to Braille printers.

The first point is a valid reason for coding Braille into ISO/IEC 10646.  The second point is a valid point for not coding Braille but rather registering it as a set of glyphs according to ISO/IEC 10036.  However, Braille could be coded as presentation forms.

Issue:  Does the Braille system represent presentation forms (glyphs) or characters?

We said before that Braille is a writing system—a writing system used by many people around the world.  However, it is a special writing system similar to the IPA.  It is also a presentation form.  Deciding the issue depends on what you believe is more important:

Braille as a writing system

Braille as a presentation form for the information in coded-characters in ISO/IEC 10646.

This is your decision:  should Braille be encoded in ISO/IEC 10646 or not?

References

[mostly encyclopedias—can be provided later]

�Annex A.  Codes for Printing Braille Cells

Note that the code position of the 7-bit ASCII character is the value used as input to a printer for printing the basic 3 × 2 Braille cell.  The ASCII character generally is not the character represented by the corresponding Braille code.

�ASCII code	Braille Dots	Braille�(printer input)		Character

SP	(no dots)	(space)

a	1	a 	1

b	1-2	b 	2

c	1-4	c 	3

d	1-4-5	d 	4

e	1-5	e 	5

f	1-2-4	f 	6

g	1-2-4-5	g 	7

h	1-2-5	h 	8

i	2-4	i 	9

j	2-4-5	j 	0

k	1-3	k

l	1-2-3	l

m	1-3-4	m

n	1-3-4-5	n

o	1-3-5	o

p	1-2-3-4	p

q	1-2-3-4-5	q

r	1-2-3-5	r

s	2-3-4	s

t	2-3-4-5	t

u	1-3-6	u

v	1-2-3-6	v

w	2-4-5-6	w

x	1-3-4-6	x

y	1-3-4-5-6	y

z	1-3-5-6	z

&	1-2-3-4-6	and

=	1-2-3-4-5-6	for

(	1-2-3-5-6	of

!	2-3-4-6	the

)	2-3-4-5-6	with

*	1-6	ch

�ASCII code	Braille Dots	Braille�(printer input)		Character

<	1-2-6	gh

%	1-4-6	sh

?	1-4-5-6	th

:	1-5-6	wh

$	1-2-4-6	ed

]	1-2-4-5-6	er

\	1-2-5-6	ou

[	2-4-6	ow

1	2	,

2	2-3	;

3	2-5	:

4	2-5-6	.

5	2-6	en

6	2-3-5	!

7	2-3-5-6	(	)

8	2-3-6	“	/	?

9	3-5	in

0	3-5-6	„

/	3-4	st

+	3-4-6	ing

#	3-4-5-6	#

>	3-4-5	ar

'	3	’

-	3-6	-

@	4	general accent

^	4-5	(note 1)

_	4-5-6	(note 1)

"	5	(note 1)

;	5-6	letter sign

.	4-6	(note 2)

,	6	capital sign

�Notes:

(1)	used for two-celled contractions

(2)	italic sign or decimal point
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