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ABSTRACT

The new Tiger embossing technology, developed in the asthor
research group, produces more readable braille than ctiomeh
embossers. The better readability traces to a smaller dégram-
bossed dot than that made by conventional technology. Siginted
braille experts initially levelled criticism at the new tewlogy on
the grounds that this dot diameter is smaller than what isireq

by a published “standard”. The criticism has died away inftve

of strong acceptance by blind people, but it stands as anprash
the danger of over-specifying standards.

Categories and Subject Descriptors
H.5.2 [Information I nterfacesand Presentation]: User Interfaces—
standardization
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1. INTRODUCTION

of alternatives and extensions to braille that may eveljtuatiuce
the mystery and confusion that prevent many people frormiegr
and using braille. The focus of this paper is on tactile aspet
the research that have resulted in a new technology for phogu
tactile materials. This new technology produces braillkésdbat
are substantially different in some aspects from the “steaef but

that are found by users to be as readable, and often much more

readable, than braille made by more conventional techiresdog

2. BRAILLE CELL DIMENSIONS

The spacing of dots within a cell, the inter-cell and inteelspac-
ing, and the size of dots defined as “standard” for variousieou
tries are summarized by [1] and differ substantially fronurco
try to country. Generally there are standards for “normatilke,
micro-braille, and jumbo braille. Micro-braille is usedtersively
in Japan, and jumbo braille is made for people with reduceiileéa
sensitivity.

“Normal” braille standards define the dot spacing within ailb
cell to be between 2.3 and 2.5 mm, the cell to cell spacing ta@e

Well-founded standards can be a boon in many ways. They cantq g 2 mm, and the dot height to be 0.25 to 0.53 mm. Micro-lerail

assure that technologies are compatible, thus assistittgefude-
velopments that do not need to continue to solve the saméspnsb
over and over. Standards can promote better communicaibter
data access, and in general a better life for human beingsi- Ho
ever there is a human tendency to over-specify details trabe
harmful by suppressing innovation. This paper describessoich
real-life instance of an over-specified standard.

Braille characters consist of six tactile dots arrange@/imaolumns
and three rows. This is a universally-recognized standEine. dot
patterns assigned to the 26 lower case letters a-z by LoaitleBr
in the early nineteenth century are also universally aetktittle
else about braille is universal. Braille contractions ahdrthand
used in one language have little resemblance to those ushken
languages. Codes for math and science also differ radiaailyng
languages, and there are often several codes in use withiooom-
try. Since losing his sight in 1988 this author has led anrinfition
accessibility research team whose goals have includedageaent
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differs mostly in having inter-cell dot spacing of 2.0 to #ain, and
jumbo braille generally has dot spacings of order 25% latigan
standard braille. Nearly all braille materials producedviestern
countries are the “normal” size. Few braille readers catirgjgish
the subtle differences in dot size/spacing of the various$oof
normal braille,

The author’s observation is that although most braille eesadind
normal braille comfortable, a substantial fraction of dlipeople
find normal braille difficult to read. People with diabetes amany
elderly people have reduced fingertip sensitivity and cousetly
have more difficulty learning braille than others. Thesepgbegan
read jumbo braille more easily, but jumbo braille is seldaroain-
tered except in very special circumstances. Westernersrficch-

braille difficult to read. Some Japanese authorities haddpttivate
opinion that microbraille is too small for many Japanesealeesn
and that it is only Japanese tradition that continues to Giipis

use. Although micro-braille is still dominant, much brailinate-
rial in Japan is now being made in normal braille size.

3. TIGERBRAILLE

In 1996, Mr. Peter Langner, an MS student in the author’srigeie
Access Project, developed a novel method for embossingatiots
paper and other media. Mr. Langner was searching for a way to
emboss dots at 20 dots per inch resolution. 20 dpi is a “mag&”
olution that would produce much higher resolution tactieics
than had been possible before and that could emboss bréilie w
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inter-cell dot spacing of 2.54 mm and inter-cell spacing.@66nm,
values that qualify as normal braille. He and the author ghothat
the braille quality was excellent, an observation confirrgeitkly

by several blind scientists who were good braille readers.. M
Langner received the Collegiate Invention of the Year a}a}ih
1996 for this new technology that was dubbed Tiger (TactHaB-
ics EmbosseR). The technology was patented by Oregon State U
versity [3], licensed to the spin-off company ViewPlus Tieclo-
gies http:// ww. Vi ewPl us. con), and the first Tiger em-
bossers were developed and shipped in 2000.

The quality of the braille turned out to be even better thatieity
believed. People with reduced tactile sensitivity founthitmore
readable than normal braille, even than jumbo braille. Thba's
hypothesis is that Tiger braille is more readable becauseldis
have a smaller diameter than made by most braille embossers,
the dots feel better resolved, even though their dot to datiag is
the same as normal braille.

The Tiger technology was found to have additional advarstager
other embossing technologies. It was possible to make aentr
lable variable height dots, permitting excellent tactitagghics to
be printed from almost any figure. The default graphics mede i
print black areas with tall dots and light areas with prognesy
smaller dots. Interpoint braille (braille printed on botties of the
page) made with Tiger technology is not as rough-feelingoasal
interpoint, since the “dimples” are significantly smaller.

The Tiger developers were surprised when their new bettdr te
nology was roundly criticized by many sighted braille treniisers,
special educators, and other braille “experts”. These rexead
grown accustomed to the visual appearance of standardetaa
described Tiger dots as “ugly”. Many initially refused topapve
the purchase of Tiger embossers for their students. Thisidt
has largely disappeared in the United States and other roesint
where ViewPlus has established a strong user base butlierstil
countered in new markets. A nhumber of those who opposed the ne
embossing technology based their criticism on the faildir€iger
embossers to meet one minor “standard” for braille. In oldito
the dot spacing and height parameters, the standards &lsidysp

dot base diameter, generally in the range 1.2 to 1.5 mm. Ds# ba
diameters of Tiger dots are smaller than this value. Bradbed-
ers touch the tops of braille dots, not their base, so thisdsial
value is rather meaningless, but it was obviously of impuartato
some critics. In the end, the only tactually-perceivabléedince
between Tiger dots and conventional braille is that the Titys
have stronger curvature of the top. The curvature itselbtseally
perceivable tactually, but the finger can perceive that Tayss
have more space around the dots. It is the extra space thasmak
Tiger dots easier for people with poor tactual sensitivitpérceive.
The extra space has apparently not been any kind of hindtance
good braille readers [4, 5], and the author does not undetstay

the new technology created such controversy initially.sHfould

be taken as a warning that standards need to be devisedlarefu
and should not be over-specified. If the research directdmua
been a confident blind person and had consulted sightedicoeai
perts initially instead of blind braille readers, he mighth elected

to abandon the Tiger concept. The world would be the poorer fo
it.

4. REFERENCES
[1] Gill, J., Braille Cell Dimensionsht t p: / / wwww.
tiresias.org/reports/braillecell.htm

[2] B. F. Goodrich National Collegiate Invention of the Year
Award, 1996,
http://ww. invent.org/collegiate/.

[3] US Patent 5,823,691, Method and Apparatus for Producing

Embossed Images.

[4] Jaquiss, R., “Review of the Tiger Embossers”, Braille
Monitor, February, 2004, published by the National
Federation of the Blind, Baltimore, Mtht t p:

/I nfb. org/ bnl bn04/ bnD402/ bnD40209. ht m

[5] Osterhaus, S., “TIGER Advantage - Tactile graphics and
braille embosser for network and personal use”, web article
Texas School for the Blind and Visually Impaired,
http://wwmv. t sbvi.edu/ mat h/ ti ger. ht maccessed
July, 2005.

27



