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Author’s note: TTME, the software described in this
article, is not freeware and is currently being used only
for educational and research purposes with regard to
the production of tactile maps. In the near future, it will
be commercially available. More technical information
about TTME is available from the author on request.

Tactile maps are an important means for the education
and mobility of people who are visually impaired (that
IS, are blind or have low vision). Because of the
importance of tactile maps, it is essential that they are
accessible to people who are visually impaired and
correctly interpreted. There has been considerable
research on the design of these maps in recent decades,
providing answers to most of the questions that have
arisen about their intelligibility (for example, the use of
symbols) and the implementation of uniform standards
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to make the maps generally accessible.

Oneissueis how people from other countries can read
the place names of a country on amap. Another
important issue involves the global design of tactile
maps and their exchange among different countries:
How can avisitor who is blind read and pronounce
correctly the braille place names on the tactile map of a
foreign country if that country uses adifferent braille
code or print alphabet? Visually impaired visitors to
Greece, for instance, would be unable to read the place
names on Greek tactile maps, first, because they are
printed in Greek braille and, second, because they use
the letters of the Greek—not the Roman—al phabet.
This article describes a solution to this problem,
proposing a method that is based on software that was
created for the Romanization of Greek tactile maps and
their conversion into standard braille for the Roman
alphabet (English braille).

The subject of Romanization is part of the field of
linguistics, itself ataxonomic science, because writing
systems are connected to linguistic structures. The
structural levels of phonology and morphology in the
analysis of language are especially pertinent.
Romanization is a system for representing alanguage
with the Roman alphabet when the language typically
uses awriting system other than the Roman al phabet.

The automatic production of tactile maps
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A number of methods have been developed worldwide
for producing tactile maps (Bentzen, 1997; Dahlberg,
1997; Edman, 1992; Eriksson & Strucel, 1995;
Papadopoul os, 2000; Turner & Sherman, 1986), the
most frequently used being stereocopying, thermoform,
silk screen with foam ink, and the method that uses a
milling machine (Papadopoul os, 2000). The
introduction of new technologies, mainly in the past 10
years, has contributed to the design and production of
tactile maps, following procedures that are appropriate
to the special needs of tactile mapping with automatic
cartography.

In the creation of atactile map using a personal
computer (PC), a basic stage is the construction of a
digital map. However, it iswell known, especially to
those who are involved with cartography, that many
digital maps are available as a result of the creation of
conventional maps. On the basis of thislegacy, one can
more easily create tactile maps, avoiding the task of
digitizing a map and concentrating on the
generalization of graphic forms and the creation of
braille labels. Taking this situation into consideration,
the procedure for constructing digital maps includes
the following stages (Papadopoul os, 2000):
construction of the geometric content of the digital
map; generalization of the graphic forms; choice,
construction, and placement of tactile symbols;
placement of labelsin braille; and construction of a
legend.
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For the placement of braille |abels, some braille fonts
are used. These braille fonts are from the country in
which the map is constructed. For the conversion of
these braille labels into English braille code, the braille
|abels need to be transcribed.

Transcription of tactile maps

Transcription, in this sense of the word, is a system of
writing the sounds of aword in one language using the
writing system of another language. Any reader of the
latter language should be able to pronounce the
transcribed word (almost) correctly. Since the word
may contain sounds that are unknown in the latter
language, this goal is not always completely reached.
Transcription into a nonal phabetic language may aso
be used for the conversion of all writing systems. It is
the only method that can be used for systems that are
not entirely alphabetical or syllabic and for all
ideophonographical systems of writing, such as
Chinese (Hellenic Organisation for Standardization,
1997; United Nations, 1983).

In cartography, the transcription of original geographic
names into Roman charactersis often a main concern
in editing maps, especially when the map users are not
familiar with the language in which the original
geographic names are expressed and written (Ebinger
& Goulette, 1990; Y odli, 1972). In producing tactile
maps, another matter has to be taken into account: the
differences among various countries' braille codes. The
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Greek braille code is different in many respects from
the braille codes that are used in other countries and
from the English braille code (see Figure 1 for these

differences). Furthermore, there is no complete
correspondence on the PC keyboard between Greek
and English braille. Thus, Greek braille cannot be
automatically converted to English braille just by
changing the name of the font. For example, the
character “&” of Greek braille, isthe same asthe
character “x” in the English braille code (see Figure 1),
but on the PC keyboard, it islocated on adifferent
button (at button “j”). The diphthongs of Greek braille
create an additional problem for this procedure.

The National Centre for Maps and Cartographic
Heritage (Thessaloniki, Greece) devel oped the project
and the relevant software in Visual Basic, under the
name Transcription Tactile Map—ELOT (TTME)—in
order to automate the process of tactile maps
transcription. (ELOT isthe Hellenic Organization for
Standardization.) The two main steps that are followed
for the conversion are these:

1. the dxf file (design exchange file) with the
geographic names and featuresinto TTME and
export the TTME of anew dxf filein which the
geographic names and features have been
converted.

2. Change and use the fonts of the language in which
the map is going to be transcribed or use English

http://www.afb.org/jvib/jvib990407.asp (5 of 14)5/5/2005 8:39:33 AM


http://www.afb.org/jvib/jvib990407fig01.asp

Automatic Transcription of Tactile Maps - Practice Report - April 2005

braille fonts when the map is to be transcribed
into English.

The dxf format (an ASCII-encoded vector graphic
format) was chosen because it is a common format,
especially in software, that can be used for the digital
editing of tactile maps.

The philosophy of the TTME is based on the
interaction of TTME with MSWord. MS Word opens
dxf fileseven if the option is not listed as a normal
choice (Papadopoul os, 2003). In addition, MS Word
executes commands in Visual Basic using a macro.

During a conversion, the following transcriptions are
made: (1) transcription of the braille into the
conventional alphabet of the initial language (such as
from Greek braille to the Greek alphabet) according to
the rules that exist for the specific transcription, (2)
transcription of the conventional alphabet (such asthe
Greek alphabet) into the Roman aphabet (according to
the official rules of transcription for each country), and
(3) transcription of the Roman alphabet into English
braille.

Therulesfor transcribing the Greek aphabet into the
Roman alphabet are complex, and attention and
experience are required to avoid making mistakes. This
procedure is not a simple one-to-one transcription of a
character. For example, the letter “y” is converted as
“ps’ and “av,” isconverted as “av” when followed by
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such charactersas “3” and “y” but as“af” when

followed by such charactersas “k”and “1.” Moreover,
there are different subcases of transcription, depending
on the location of the charactersin aword. (The
complete list of symbols that shows the transcription of
characters and combinations of Greek with Latin
characters can be obtained from the author on request.)

The process of conversion follows a succession of
replacements that concludes with these general steps:
the conversion of Greek braille labelsto the
conventional Greek alphabet; the conversion of
geographic features to the Roman al phabet; the
conversion of combinations of Greek characters with
diereses (there are some subcases); the conversion of a
combination of Greek characters and the conversion of
the following to the Roman alphabet: av, v, 1v, and
nu (there are some subcases), av’, €v’, (L', and nu’
(there are some subcases), simple characters with
accent marks (such asa’ and €'), a combination of
Greek characters whose transcription influences their
place in the word (the beginning, middie, or end),
simple characters; and the conversion of Roman
characters into English braille characters.

In addition to the transcription of geographic names,
TTME provides the trandation of the words for
geographic features (for example, vounod into mountain
and potami into river). This procedure is useful for the
automatic translation of the geographic features that
areincluded on atactile map or its legends into English
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braille. For example, in a Greek tactile map that
includes the label “voookopu €1'o 'Ayioc Anp n'
Tp1o¢,” thislabel will be converted to “hospital “Agios
Dimitrios.” Thus, the word “voookopu €1'0” has been
trandlated to “hospital,” while the toponym (place
name) “’Ayio¢ Anu n'tptog” has been transcribed.
Some choices are available for a group of geographic
features (such as lake, river, mountain, and hospital),
aswell as further text boxes for any additional
replacement by the user.

Conclusion

For decades, there has been considerable discussion of
and research on the transcription of conventional maps;
various Romanization systems are now widely
accepted and used. Inthis article, | approached the
Issue from the perspective of the tactile map. TTME,
which is designed to permit the automated
transcription of Greek tactile maps into the Roman
aphabet, isthe first stage in this endeavor. Despite the
number and complexity of the special rulesthat are
involved in this transcription, | believe that a design of
this kind can be adopted for the conversion of tactile
maps that are produced in other countries, so that more
maps can be read by people who are visually impaired.
However, ageneral study of the transcription of tactile
maps that are produced in each different country into
English braille will require coordinated action by
agencies from different countries or responsible
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unilateral action by the specialist organizations in each
country. Whatever approach is adopted, the design and
production of these tools will need to follow the
international standards laid down by the United
Nations (1983).

The process of transcribing tactile mapsusing TTME
does not require any special knowledge. Furthermore,
it is accurate and rapid. For example, the overall time
required to convert a map that contains 1,000 place
names is about 2 minutes;, a map that contains 500
place names requires 1.4 minutes, and one that
contains 100 names requires 50 seconds.

References

Bentzen, B. L. (1997). Orientation aids. In B. B.
Blasch, W. R. Wiener, & R. L. Welsh (Eds.),
Foundations of orientation and mobility (pp. 284—
316). New York: AFB Press.

Dahlberg, M. (1997). Tactile mapping—An unusual
GI S application. Proceedings of the 18th ICA/ACI
International Cartographic Conference ICC97 (pp.
1417-1421). Stockholm: Kartografiska Sall skapet.

Ebinger, L., & Goulette, A. (1990). Noninteractive
automated names placement for the 1990 decennial
census. Cartography and Geographic Information
Systems, 17(1), 69-78.

http://www.afb.org/jvib/jvib990407.asp (9 of 14)5/5/2005 8:39:33 AM



Automatic Transcription of Tactile Maps - Practice Report - April 2005

Edman, P. K. (1992). Tactile graphics. New Y ork:
American Foundation for the Blind.

Eriksson, Y., & Strucel, M. (1995). Production of
tactile graphics on swellpaper. Stockholm: TPB,
Swedish Library of Talking Books and Braille.

Hellenic Organisation for Standardization. (1997).
Conversion of Greek charactersinto Latin characters
(ELOT 743). Athens. Author.

Papadopoulos, K. (2000). Tactile cartography and
tactile maps [in Greek]. Unpublished doctora
dissertation, Aristotle University of Thessaloniki,
Greece.

Papadopoulos, K. (2003). Automatic transcription of
geographic names: A cartographic implementation.
Cartography, 32(1), 1-10.

Turner, E., & Sherman, J. (1986). The construction of
tactual maps. American Cartographer, 13, 199-218.

United Nations. (1983). Fourth United Nations
Conference on the Standar dization of Geographical
Names. Geneva: Author.

Yodli, P. (1972). The logic of automated map
|ettering. Cartographic Journal, 9, 99-108.

Konstantinos Papadopoulos, research fellow,
Department of Education and Social Policy, University

http://www.afb.org/jvib/jvib990407.asp (10 of 14)5/5/2005 8:39:33 AM



Automatic Transcription of Tactile Maps - Practice Report - April 2005

of Macedonia, Greece, and scientific and research co-
operator, Hellenic National Map Library, Dimitri
Poliorkitou 37, GR 546 33 Thessaloniki, Greece; e-
mail: <kostas@maplibrary.gr>.

JVIB Guiddinesfor Contributors

The Journal of Visual Impairment & Blindness (JVIB)
is the international, interdisciplinary journal of record
on blindness and visual impairment that publishes
scholarship and information and serves as a forum for
the exchange of ideas, airing of controversies, and
discussion of issues.

JVIB invites submissionsin the following categories

Article: Full-length manuscripts on research, theory,
reviews of the literature, or practice-based activities.
The topics may have far-reaching and broad impact.
Articles are peer reviewed. Length: 2,500-5,000 words.

Resear ch Report: A shorter format for presenting
research results. The main difference between articles
and Research Reportsis length. In addition, Research
Reports may have a more focused or narrower impact
than articles and may report pilot studies, research in
progress, or studies with a small number of subjects.
Research Reports are peer reviewed. Length: 1,000—
2,500 words.

http://www.afb.org/jvib/jvib990407.asp (11 of 14)5/5/2005 8:39:33 AM


mailto:kostas@maplibrary.gr

Automatic Transcription of Tactile Maps - Practice Report - April 2005

Practice Report: An opportunity for teachers,
rehabilitation specialists, and other practitionersto
share information about innovative techniques,
strategies, and service delivery. Practice Reports are
shorter in length than practice-based articles and may
provide more focused information and aless
comprehensive discussion of the implications. Practice
Reports are peer reviewed. Length: 1,000-2,500 words.

Around the World: A forum for reporting on research
or programs that are specific to one culture or part of
the world and that may not have broader relevance.
Around the Worlds are peer reviewed. Length: 500—
2,500 words.

Comment: Adiscussion of atimely topic, based on the
author s experience or opinions. Comments are not
peer reviewed. Length: 500-1,000 words.

L etter to the Editor: Adirect response to a paper that
was recently published in JVIB. The authors of the
paper referred to are given a chance to respond to the
letter in the same issue in which the letter appears.
Note that |etters may be edited for length and style.

L etters are not peer reviewed. Length: Varies.

Submission infor mation

Authors should send one paper copy and one disk copy
(preferably in ASCII or Microsoft Word). Authors are
required to sign a Copyright Transfer Agreement that

http://www.afb.org/jvib/jvib990407.asp (12 of 14)5/5/2005 8:39:33 AM



Automatic Transcription of Tactile Maps - Practice Report - April 2005
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published elsewhere.
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Penn Plaza, Suite 300, New York, NY 10001; phone;
212-502-7651; fax: 212-502-7774; e-mail: <press@afb.

net>. Manuscripts should be sent to: Duane R.
Geruschat, Ph.D., Editor in Chief, Journal of Visual
Impairment & Blindness, Lions Vision Center, 550
North Broadway, 6th Floor, Baltimore, MD 21205; e-
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