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Preface to 2022 Guidelines

When technical content is presented in this book, the tactile graphic
material is transcribed in UEB according to the rules in Unified English
Braille, Second Edition 2013 and Guidelines for Technical Material,
2008, OR The Nemeth Braille Code for Mathematics and Science
Notation, 1972 Revision, and Guidance for Transcription Using the
Nemeth Code within UEB Contexts and relevant updates.

When a difference in transcription method exists between the
preparation of a tactile graphic in UEB and the preparation of a tactile
graphic in Nemeth within UEB Contexts, the guidelines for preparing
the UEB graphic are presented first, followed by guidelines for
preparing the Nemeth graphic. This presentation method is used
throughout the Guidelines document and the Supplement of Tactile
Graphic Examples.

Preface to 2010 Guidelines

Tactile graphics are not mere transcriptions of print illustrations or
raised versions of a print graphic; they are the transformed
representations of images that are adapted for the sense of touch. It is
well known that the eye can take in enormously more information at a
glance than can be perceived through the sense of touch. The process
of enhancing print images for better tactile perception involves many
aspects that these guidelines and standards address.
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Introduction

Tactile graphics may represent a variety of print illustrations that
contain information conveyed in graphic formats. For the purposes of
this publication, terms used to describe print images that provide
content or data to the reader are used interchangeably, including
diagram, illustration, graphic, figure, and drawing. These images may
be produced by a variety of methods using different materials. They
accompany textual information to give a tactile representation of
diagrams and information presented in print.

Tactile graphics are essential components of braille materials
transcribed for use in educational and professional fields. Guidelines
and standards for the inclusion, design, and presentation of tactile
graphics are all the more necessary today with the advent of electronic
text production and the proliferation of diagrams, illustrations, and
graphs in educational texts.

The purpose of these guidelines and standards is to provide
transcribers, educators, and producers with information about best
practices, current methods, and design principles for the production of
readable tactile graphics. It is not the purpose of these guidelines and
standards, however, to teach the transcriber/tactile graphics producer
how to prepare tactile graphics. The best method for learning how to
prepare a tactile graphic comes from hands-on training, from critical
feedback from other tactile producers and tactile graphics readers, and
from experience.

To best facilitate the use of these guidelines and standards, it is
suggested that the reader review the sections of the manual that apply
to his/her intended purposes and use the variety of examples that
accompany this manual. The Supplement to the Guidelines and
Standards for Tactile Graphics includes thirty-five tactile graphic
examples produced by a variety of production methods and includes
examples from the mathematics, science, and social studies
disciplines. Further examples are provided in simulated braille and are
found within the text of the manual.

All tactile graphic examples, whether in the supplement or in the
manual itself, are accompanied by a list of points and the print
illustration from which the tactile graphic was produced. The points
that accompany each example in the supplement inform the reader of
the production method used to prepare the tactile graphic, the braille
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code used when transcribing the text in which the tactile graphic
appeared, and a list of rules used and decisions made when preparing
the tactile graphic. The tactile graphic examples found in the
supplement volume are referenced in this manual as “(See
Supplement Example #: Title).” Further examples appear in this
manual as illustrations of tactile graphics showing simulated braille and
are referenced as “(See Example #: Title).” Shadow dots for unused
portions of the braille cell shown in the illustrations should never be
used on a real tactile graphic.

Background and Mandate

The Canadian Braille Authority and the Braille Authority of North
America formed a joint committee to gather current information about
tactile graphics and to write guidelines to standardize best practices
for design and production of tactile graphics. These guidelines and
standards provide detailed information and standards to guide
individuals who produce tactile graphics at all levels. Tactile
illustrators, transcribers, teachers of students with visual impairment,
parents of children who are blind, teaching assistants, educational
resource centers, braille production houses, and test agencies all need
information about standard presentation formats to produce readily
usable and understandable tactile representations of illustrations,
maps, diagrams, and graphs that appear in print. Suggestions for use
of specific and varied materials and different methods of production
are included for diagrams, figures, and graphs that appear in print.

These guidelines and standards evolved from information gathered in
surveys and research investigations into methods and current
practices in use, including the Canadian Braille Authority Report of
Tactile Graphics Sub-Committee Part 1 (1996): Research Findings and
Recommendations; Part 2: Interim Measures (1996); and Canadian
Braille Authority Report of Tactile Graphics Sub-Committee Part 3
Recommendations from GRASP: Graphic Research And Standards
Project compiled in July 2003. The findings from this research and the
methods and practices are incorporated throughout the document and
referenced in the relevant sections. The Report of Tactile Graphics
Sub-Committee Part 3 is posted on the CBA web site under "CBA
Publications.”
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Graphic Research and Standards Project (GRASP) studied the
characteristics of design that offered the best discrimination among
components within a graphic. The findings can be found at

PDF:
https://www.brailleliteracycanada.ca/storage/standards/Repo
rt Tactile Graphics part3.pdf

BRF:
https://www.brailleliteracycanada.ca/storage/standards/Repo
rt Tactile Graphics part3.brf

The Guidelines for Mathematical Diagrams, developed, field-tested,
and revised under the auspices of and published by the Braille
Authority of North America, have been incorporated into this
document.

These guidelines and standards generally conform to practices set out
in BANA guidelines for braille. They also incorporate information and
are based upon recommendations and best practices issued by many
agencies and producers that prepare tactile graphics.
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Considerations in the Planning Process

Would the information be more meaningful in text form?

e When a graphic is complex or has many details that cannot be
shown in a tactile graphic, a well written description may provide
better information for the reader.

e A print graphic may be most useful to the reader when produced as
a tactile graphic and a description.

e Excellent guidelines to assist in writing the description are available
from the National Center for Accessible Media at
http://diagramcenter.org/table-of-contents-2.html#toc.

What information will be conveyed?

e Identify the content that needs to be included.
» Determine if the graphic requires an operation of measurement or
scale.
» Determine if it is necessary to show size relationship between objects.
e Simplify the drawing.
» Eliminate unnecessary parts.
= Determine if the objects or shapes presented in the print need to be
retained, exactly reproduced, or can be replaced with simpler
symbols.
= Separate the graphic with too many components into sections.
e Identify the components included in your graphic.
= Areas, Lines, Points, Labels, Keys/Legends.
Which production method will be used?
e Is there a specific production method or “format” being requested?
e What resources or equipment are available to create the graphic for
that production method?
e Which production method will provide the best readable graphic?
= Vacuum-form copy from collage/tooling or embossed plus collage
= Embossed
= Microcapsule
» Customized (designed for one-time use by a reader)
e Is this graphic for production of multiple copies or customized for a
reader?

Adapted with permission of the American Foundation for the Blind from Ike Presley & Lucia Hasty.
Techniques for Creating and Instructing with Tactile Graphics. Copyright © 2005. New York:
American Foundation for the Blind. All rights reserved.
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2.22

2.23

limited text so that the graphics may be used with electronic
text (e-text), as a tactile graphic supplement, or added to a
collection for future use.

Readability is improved when a variety of heights and
textures are used to create areas, lines, and points within a
graphic.

The orientation of freestanding or unbound tactile graphic
pages, without braille text, is necessary to assist the reader
to quickly determine the top of the page and thus more
readily identify the content of the graphic. A tactile graphic
should not be handed to a reader without some method of
identifying or orienting the top of the page. A tactile cue to
assist the reader with proper and efficient orientation of the
graphic is recommended. The preferred technique is to cut
off the top right-hand corner of the page. Flash cards found
on Paths to Literacy, some APH products, and MathWindow
tiles are good examples of the use of this technique.
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Tactile Graphic Planning Sheets

TACTILE GRAPHIC PLANNING SHEET

Title: Method:
Transcriber: Graphics Designer:
Due Date: Proofreader:

Include (derived from surrounding text):

Simplification and/or elimination:

Re-sizing:

Consolidation and/or distortion:

Separation (list titles or headings for each part of the diagram):

Transcriber’s notes (explaining change in format or description to support
graphic):

Comments:

3-3 Unit 3
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Tactile Graphic Planning Sheets (Completed)

TACTILE GRAPHIC PLANNING SHEET

Title: Australia: Avg. Annual Rainfall | Method: CorelDRAW/microcapsule paper

Transcriber: Graphics Designer:

Due Date: Proofreader:

Include (derived from surrounding text): regions of rainfall, ocean/sea

Simplification and/or elimination: small islands, coastline

Re-sizing: enlarge to full page size. Transcriber’s note and key on facing page

Consolidation and/or distortion: consolidate 12 ranges of rainfall into 5,
smoothing outlines as necessary

Separation (list titles or headings for each part of the diagram):

Transcriber’s notes (explaining change in format or description to support
graphic):

The twelve ranges on the print legend are combined to show only five
ranges of average annual rainfall. The political boundaries are omitted.

Comments: Verify from text that by consolidating regions, the reader is able to
determine details needed for questions, discussion, etc.

- incorporation of print legend into key listing
- non-texturing of water

3-5 Unit 3
Planning and Editing




AREAS

Information Texture/Material/Fill
over 1200 mm solid fill
600-1200 mm large dot pattern
200-600 mm diagonal lines
50-200 mm small dot pattern
0-50 mm smooth—no fill
LINES
Information Texture/Material
none
POINTS
Information Texture/Material
none

ALPHABETIC KEY

none—all labels spelled fully

NUMERIC KEY

none
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3.5.3

3.6
3.6.1

3.6.2

When the diagram must be enlarged to provide tactual
discrimination, a transcriber’s note must precede the graphic
explaining the amount of enlargement. The graphic must be
large enough and of sufficient line strength that braille
measuring tools (i.e., braille ruler, braille protractor) can be
used to accomplish the task.

When a diagram such as a map contains a scale and
requires enlargement, the scale and the map must be
enlarged proportionally. (See Example 3-7: U.S.A.)

Complex diagrams may need to be produced in sections or
layers. (See Example 3-4: Circulatory System; Example 3-6:
Southwest Asia; Example 3-7: U.S.A.)

Simplification

Many print illustrations are too complex (i.e., they contain
too much information) to show tactually without
simplification. Care should be taken not to over-simplify
because it may detract from or interfere with the
comprehension and intended purpose of the diagram. (See
Unit 7, Complex Diagrams; See Example 3-2 and
Supplement Example 26: Cross-section of Skin.)

Three-dimensional images are especially difficult to decode.
When possible, simplify them to two dimensions. In some
cases you may need to show more than one view to include
all of the content in the print graphic. (See Supplement
Example 25a: Gastrointestinal Tract and Supplement
Example 25b: Gastrointestinal Tract.)
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Example 3-2: Cross-Section of Skin

hair

pore

Glands

An organ system that
has not been
mentioned is the
endocrine system.
Find out what the
endocrine system
does. What is the role
of each of its organs?

sweat gland

Figure 1.15 Cross-
section of the skin

Transcriber's Note:
In the figure, there are many parts of the skin shown. Only the
parts that are labeled in print are shown below.

This example is taken from Addison Wesley Science in Action 8 copyright 2001 by Pearson Education
Canada, Inc. Used with permission of the publisher, Pearson Prentice Hall, Toronto, Ontario.
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Example 3-2 UEB: Tactile Graphic Design Points

The following points indicate the braille code, format rules, and design
techniques that were used for this tactile graphic example.

UEB code

outline image used to contain skin (2.6)

changed perspective from three-dimensional to two-dimensional
(2.10, 3.6.2, 6.11.2.7)

identification of view in figure caption so no need to add in
transcriber’s note (2.10)

omission of line 25 identifier (5.3.7)

placement of figure caption in cell 7 with runovers in cell 5 (5.5)
use of line texture in key listing (5.7.2, 5.8.4.3, 5.8.4.4)
placement of transcriber’s note indicator, before the transcriber’s
note starts and after the last symbol in the key (5.8.4.1)

use of whole word labels without lead lines (5.10.2.1, 7.3.6)
runover of label on graphic - left justified (5.10.7)

alignment of dots 25 of the explanation with key line symbol
(5.8.4.4)

key line symbol is 1 inch (2.5 centimeters) long 5.9.2)

example of information included in a transcriber’s note, explanation
of the graphic in addition to the tactile drawing (7.2.2)
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Example 3-2 UEB: Cross-Section of Skin
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Example 3-3: Australia Average Annual Rainfall

Australia: Average Annual Rainfall

Legend:

:H 3200 mm
| 2400 - 3200 mm
2000 - 2400 mm
1600 - 2000 mm
1200 - 1600 mm
| 800-1200 mm
| 600 -800 mm
| 400 -600 mm
| 200 - 400 mm
| 100-200 mm
| 50-100 mm

| 0-50mm

Transcriber's Note:
The twelve ranges on the print legend are combined to show only five
ranges of average annual rainfall. The political boundaries are omitted.
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Example 3-3 UEB: Tactile Graphic Design Points

The following points indicate the braille code, format rules, and design
techniques that were used for this tactile graphic example.

UEB code

additional blank space is not necessary between distinct adjacent
area textures (2.11)

implementation of key on facing page (2.20, 5.8.3.2, 7.3.10)
non-texturing of bodies of water, limiting number of area textures to
five; main focus of map is on levels of rainfall, not surrounding
water (3.2.2)

use of blank space behind and around labels (3.4.3.13)

complex graphic simplified (3.8.3, 7.1.1.1)

simplification of shorelines (3.6.1)

omission of political boundaries explained in transcriber’s note (3.7,
5.6.1, 5.6.2)

consolidation of information in key: twelve print ranges combined
into five textured areas (3.8.3)

placement of title on key page (5.3.5, 5.8.3.2)

incorporation of print legend into key listing (5.7.5, 5.8.4.2)
placement of transcriber’s note indicator before the transcriber’s
note starts and after the last symbol in the key (5.8.4.1)

key explanation starts in cell 6 (5.8.4.3)

runover of labeled information on the graphic left justified and not
indented (5.10.7)
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Example 3-3 UEB: Australia Average Annual Rainfall
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Example 3-4: Circulatory System

/

Jugular vein
Superior vena cava

Pulmonary artery

Inferior vena cava
Cephalic vein

Basilic vein
Renal vein

lliac vein

Femoral vein

Great saphenous vein

Peroneal vein

.

Circulatory System

\

Carotid arteries

Subclavian artery
Aorta

Pulmonary vein

Heart
Renal artery

Radial artery
Ulnar artery

lliac artery

Femoral artery

Anterior tibial artery

Posterior tibial artery

4

Transcriber's Note:

The following three diagrams show the main blood vessels of
the human circulatory system. The first diagram is an overview. A
dashed line indicates the point of separation in diagrams two and
three. The second diagram is the upper body and the third diagram is

the lower limbs.
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Example 3-4 UEB: Tactile Graphic Design Points

The following points indicate the braille code, format rules, and design
techniques that were used for this tactile graphic example.

UEB code

implementation of key on facing page (2.20, 5.8.3.2, 7.3.10)
placement of labels without lead lines (3.4.3.12)

implementation of overview technique (3.9.1)

explanation of presentation in transcriber’s note (3.9.2)

division of print graphic into two sections, shown by added dashed
line, repeated in each section (3.9.3)

addition of centered headings to clarify section presentation
(Overview, Upper Body, Lower Limbs) (3.9.3)

use of dashed line as point of reference on all tactile graphics
(3.9.4)

use of alphabetic key listing (5.7.3)

placement of transcriber’s note indicator before the transcriber’s
note starts and after the last symbol in the key (5.8.4.1)
placement and dimensions of area and line symbols in key listing
(5.8.4.3, 5.9.1, 5.9.2)

addition of label to clarify presentation (head) (7.3.7)

3-27 Unit 3
Planning and Editing



Example 3-4 UEB: Circulatory System

Key page with Transcriber’s Note Overview on facing page
el
)
e
[l
)
€l
)
)
el
el
el
)
tmd
)
)
)
tm
ml
el

Key page for upper body diagram Upper body diagram on facing page
el
?-ﬂ ,,,,,,,,,,,
)
)
tm
el
el
tm)
)
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el
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ml
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el
)
)
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Example 3-4 UEB: Circulatory System (cont.)

Key page for lower limbs diagram Lower limbs diagram on facing page

) Ay A A () G G G ) () () () C ) ) G G G G
S S S NS N N N Y I S N S e
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This page is intentionally blank.
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Example 3-5: Prince Andrew High School Floor Plan

Prince Andrew High

Main Floor

Key CAFETERIA 145 §143 | 141 140 § 139 137

* ENTRY * B T— = =

i é WASHROOMS

BUSINESS
RESOURSE

AUDITORIUM

SYOLINVT

Transcriber's Note:
Room numbers are shown in 3-cell symbols without the
numeric indicator. Room names are shown in 2-cell symbols.
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Example 3-5 UEB: Tactile Graphic Design Points

The following points indicate the braille code, format rules, and design
techniques that were used for this tactile graphic example.

UEB code

placement of centered heading moved to accommodate map on one
page (2.1)

use of repeated headings on multi-page orientation and mobility
maps (5.3.3)

combination of labeling styles used, spelled-out names and
alphabetic key (2.17, 7.3.6)

implementation of fold-out page technique (3.4.4.4)

non-use of numeric indicator on room numbers, explained in a
transcriber’s note (5.6.1)

use of alphabetic key listing where capitalization in the explanation
follows print (5.7.4)

omission of capitalization on tactile graphic labels allows use of
spelled-out whole names for some labels rather than using a key
(5.10.3)

orientation and mobility map (8.5)
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Example 3-5 UEB: Prince Andrew High School Floor Plan

Facing key and fold-out diagram pages
Diagram on 11" x 17" paper
111" > < 512" >
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B

A

|

page cut and taped back together J
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——>
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Key Page Folded Diagram Page
1155" B
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flap folds in so that page will fit in @ bound book
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Example 3-6: Southwest Asia

0 a ONo s
30°E Black Sea 50°E rw’E 70
40 Q; ~~0mi. 500
T~ = own " Jsbo —
: 4 =i Lambert Azimuthal
Ol . "2 Equal-Area projection
. t A0
Mediterrandan &
Sea | LEBAN o AFGHANISTAN
Tel Aviv-Y: Cotron@ ") 40
1 o 4
it ISRARCS 4 foRD, i IRAN
Camel B Resources
2 KUWAIT ezﬁﬁg z W Coal
AFRICA < }K;E}:bq%7 z & Copper
"7~ Toudr cane ) :I; Canpis . SAE:I;:RA LY %’#{z - <" Gold
it Biam pEiw h £ Iron ore
I Dat ¥ Lead
O Comurﬁ:?cglsfearming —— 20N PTEMHATES Maq: | 4 Manganese
[ Subsistence farming | -
- & Natural gas
Il Forests 2
[ Livestock raising L ee N R Petroleum
1 Nomadic herding Nt MEN 1 & ph osphates
[ Commercial fishing Aden
# Manufacturing area Gulf of - @ Potash
[ Little or no activity & Zinc

e

Geography Skills Handbook &8

11

Transcriber's Note:

This map is divided into three parts (political, land use, and
resources) and shown over six maps. The first part is a political
map of Southwest Asia. The second part, land use, is divided
into two maps, and the third part, which shows the distribution
of resources, is divided into three maps. Countries that are too
small to key are: ISRAEL (west of JORDAN), LEBANON (west of
SYRIA), KUWAIT (southeast of IRAQ), and in the Persian Gulf is
QATAR and the island state of BAHRAIN. Each map is shown on
a left-hand page followed by its key on the right-hand page(s).
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Example 3-6 UEB: Tactile Graphic Design Points

The following points indicate the braille code, format rules, and design
techniques that were used for this tactile graphic example.

UEB code

use of blank space and distinctness of side-by-side area textures
(2.11)

use of blank space behind and around labels and line textures
(2.11)

use of varying heights and textures of lines (political boundaries,
Tropic of Cancer) (2.22, 3.4.3.2, 3.4.3.3)

placement of labels without lead lines (3.4.3.12)

omission of material: extended areas of surrounding countries,
projection information, scale, longitudinal lines, latitudinal lines
(3.7)

consolidation of information in key: small countries omitted on map
listed with closest neighboring country (3.8.3, 7.3.8)

separation of complex map into layers: political, land use, resources
(3.9)

use of point of reference (Tropic of Cancer) (3.9.3)

placement of indented headings above two columns of key listings
(5.3.2)

Identify the part of the map to which the key applies in the key
heading (Key to Political map:) (5.3.3)

incorporation of print legend into key listing (5.7.5)

use of area, line, and point symbols in key listing, starting position
of explanations (5.8.4.3, 5.8.4.4, 5.8.4.5)

order of key listing (5.7.1)

use of alphabetic key listing, International Organization for
Standardization abbreviations for country names (5.8.1.2)

use of two columns for key listing (5.8.4.9, 7.3.11)

designation of print and braille page numbering on every page,
including the ones that are blank (5.12.1)

order of pages for multiple key pages and tactile graphic (5.12.3)
omission of directional north arrow (7.6.3.3)
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Example 3-6 UEB: Southwest Asia

Note: Page nhumbers shown here are for an interpoint braille volume.
Every page, even the ones that are blank, are assigned a print and
braille page number.

| s ] e Y e o s Y o N e ) e 1 e v Y Y s s Y v N e e Y s v Y e |

Sk

3-36 Unit 3
Planning and Editing




Example 3-6 UEB: Southwest Asia (cont.)
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Example 3-6 UEB: Southwest Asia (cont.)
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Example 3-6 UEB: Southwest Asia (cont.)
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Example 3-7: U.S.A.

Map Scale:

48 contiguous mainland states of the U.S.A.

Transcriber's Note:

The map is divided along the Mississippi River into Western
and Eastern United States as indicated on the overview map.
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Example 3-7 UEB: Tactile Graphic Design Points

The following points indicate the braille code, format rules, and design
techniques that were used for this tactile graphic example.

UEB code

The caption label, "Map”, must be enclosed in transcriber’s notes
indicators (5.5)

outline image used to contain area of map (2.6)

slight misalignment of dots 456 of numeric indicator with tick marks
for the 0 km value on the map scale due to lack of space (2.9)
combination of labeling styles used, spelled-out names and
alphabetic key (2.17, 5.10.2.2, 7.3.6)

implementation of key on facing page (2.20, 5.8.3.2, 7.3.10)

use of distinct textures for water versus land (3.4.3.1, 7.6.1)
enlargement of scale proportional to enlargement of map (3.5.2,
7.6.2)

division of print graphic into two sections (3.9.2)

explanation of presentation in transcriber’s note (3.9.2)

addition of centered headings to clarify section presentations
(Overview, Western United States, Eastern United States) (3.9.3)
implementation of point of references: Mississippi River for
separation; Canada and Gulf of Mexico repeated (3.9.4)

use of dashed line as point of reference on all tactile graphics
(3.9.4)

use of alphabetic key listing (5.7.1, 5.8)

placement of transcriber’s note indicator before the transcriber’s
note starts and after the last symbol in the key (5.8.4.1)

use of area and line symbols in key listing (5.8.4.3, 5.8.4.4, 5.9.1,
5.9.2)

non-use of grade 1 symbol indicator on single capitalized letter label
(5.10.4, 7.6.3.5)

addition of labels to clarify presentation: Canada, Mexico, Pacific
and Atlantic Oceans, Great Lakes, and Gulf of Mexico (7.3.7)
transcriber-added labels are not enclosed within transcriber note
indicators (3.1.4)

placement of simplified compass rose and scale on overview map
since they are essential for answering text questions (7.6.3, 7.6.3.4,
7.6.3.7)
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Example 3-7: UEB U.S.A.

Key and overview tactile map showing the division line
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