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1 General

The growing popularity of 3D printing is also increasing the number of tactile models
available in repositories. Most of these are provided by relatives and teachers of blind
and visually impaired students. Many of them are available as downloads free of
charge. The maijority of the models refer to tactile maps and braille. Since a large
number of the models originate from the English-speaking world, their usability in
another language area is limited unless having made certain modifications.

The selection shown here are only examples and their availability corresponds to the
creation date of this tutorial (April 2021).

2 Available tools for braille learning and braille printing
As braille printers and labelling machines are very expensive, 3D printing seems to
be the perfect choice for the production of braille elements. However, not all 3D
printing processes are suitable for achieving good results. The FDM process in
particular has some disadvantages when using the intended braille dimensions:
1. The dots are very sharp on the top and thus unpleasant to feel. The dots thus
have to be sanded on the upper side.
2. The dots are very small and can easily be scraped off the surface.
For this reason, dots are often created larger than standardised to compensate for
the disadvantages. Models made using the SLA method are much more
comfortable to touch and to produce using 3D printing.

Figure 1 Example of braille printing. FDM (top) SLA (bottom)

Available braille apps for producing braille generate a background in the form of a
tape to improve the adhesion of the dots. When printed, this looks similar to adhesive
strips and is not very aesthetically attractive. In addition, these apps also come
mainly from the English-speaking world and hence prevent the printing of special
characters.
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Figure 2 Example braille created with app
The following links are examples of available tactile models that can be used in
training:

2.1 Learning
1. https://pinshape.com/items/35267-3d-printed-braille-blocks
2. https://www.myminifactory.com/object/3d-print-braille-alphabet-blocks-hope3d-
submission-project-vision-phase-0-88775
3. https://pinshape.com/items/35293-3d-printed-modular-braille-labeling-and-
learning-system

2.2 Printing and writing
1. https://www.thingiverse.com/thing:3490757
2. https://www.thingiverse.com/thing:3429056
3. https://touchsee.me/

2.3 Learning tools
1. Periodic table: https://cults3d.com/en/3d-model/various/improved-braille-
periodic-table-density

3 Opportunities to create tactile maps

An important and interesting opportunity is the creation of tactile maps. Up to now,
these could only be produced in a very complex way. However, they are very easy to
realise using the 3D printing process.

The T4VIS In 3D project consortium* Agreement No.: 2020-1-DE02-KA202-007620
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An excellent tool for creating tactile maps is the online solution Touch Mapper
(https://touch-mapper.org/en/), which is based on the open source map material

Open Streetmap.

After entering an address, this tool provides a selection of different map excerpts.
This can then either be downloaded as an STL for printing on your own 3D printer or
printed by the provider itself. The interface of this tool is available in four languages
and is very easy to use. Touch Mapper also offers the option of selecting various
print sizes and scales. Large maps can also be printed as tiles, which can
subsequently be assembled.

TOUCH
MAPPER

Create tactile maps easily for any address

English Help

Address search > Settings > Map

Map parameters

Address:

Printing technology:

Content:
Advanced:

Coordinates:

Location adjustment:

Custom print size:
Custom scale:

Multipart map:

Karl-Arnold-Strafte 132, 52349 Diren, Deutschland

® 3D printing O Embossing or swell paper

U Hide buildings (doesn't affect map preview)
Show advanced options

Longitude (X): | 6.49207
Latitude (Y): 50.78364

X offset: -18 || meters (positive is right)
Y offset: |45 | meters (positive is up)
200 cm

1:1400 =

LI Print a part of a multipart map

Create tactile map

Figure 3 Control panel of Touch Mapper

The map sections can be moved and the scale adjusted via the available selection

fields.
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Drag the map to adjust location

[ 280 meters (306 yards) |

Figure 4 Map View of Touch Mapper

The map can be centred by positioning it with the mouse indicator. A special feature
of Touch Mapper is the insertion of a cone that is positioned at the centre of the
address entered. This cone can also be easily removed with Meshmixer.

In addition, the programme generates a border around the map square. For
orientation, a small palpable cuboid is added to the upper right corner.
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By activating the button "Create map", the STL file is created. This file can then be
downloaded. To do so, however, the check box "Print map yourself* must be selected

first.

Figure 5 Preview of the STL file

The generated file can subsequently be edited like any ordinary STL file with
respective software such as Autodesk Meshmixer ®. This necessary post-processing
often consists of deleting or adding paths or buildings.

Figure 6 The printed STL file. Frame and position marker are visible.

However, the STL files can be also edited with CAD programs such as Autodesk
Fusion360 so that missing elements are added or adjusted.
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3.2 Touch Terrain

Touch Mapper is very good at creating location maps. However, it may be necessary for geography lessons to show the course of the
terrain with elevations and valleys. Touch Terrain is available as a free online tool for this purpose.
(https://touchterrain.geol.iastate.edu/ )

TouchTerrain: Easily Create 3D-Printable Terrain Models (ver. 0506) What's new in version 3.37 [2] =
T R P B~ T 0 L

Karte Satellit - search for a place (last search result: Kirchgasse 10, 52385 Nid.. Terrain Settings: @

G "

Elevation Data source: E] (DEM Info) GMTED2010 (230m resolution, worl... E|
Transparency: ' @ Gamma: 1 E]

Sun direction: @ Sun angle: @

North-West (315 degr.) E| normal (45 degr.)

Area Selection Box: @ Re-center box on map
3D Printer Options: E]

200 mm E| Width, 144.9 mm He\gh@
0.4 mm B NuHIed\ameter@
by E| 1 B Ties to print O by Y[ 2 |
Effective DEM rewlut'\un@ 063 m, (source DEM is: 230 m)
2 mm E| Model Base th’\ckness@
x35 Vertical Exaggeration (Z—sca\e)@
STL binary B File furma@

Manual settings: B
Export Selected Area and Download File

Developed by Chris Harding Dept. of Gealogical and Atmospheric Sciences, lowa State University and Franek Hasiuk,
Kansas Geological Survey.

Suggestions? Problems? Send Email!

Visit our Github repository or get the Docker Image of the standalone version.

More details in: ESRI Story map ; TouchTerrain - 3D Printable Terrain Models, Intern. Journal of Geo-Infarmation, Feb.
2021; AGU 2020 conference poster; TouchTerrain: A simple web-taol for creating 3D-printable tapagraphic models,
Computers & Geosciences, Volume 109, Dec. 2017, Pages 25-31

] 1
AT v

Figure 7 User Interface of Touch Terrain
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The operation of Touch Terrain is similar to Touch Mapper. After entering an address
and the respective country name in English, the location is searched for. It seems
that the online tool is based on available GIS files. These are not always available for
every country. Therefore, error messages may occur.

If the geographical area is found, it is displayed in a red rectangle in the main
window. The terrain can be displayed in map or satellite view. On the right side of the
screen you can find the settings for the map section and the default settings for the
3D printer. Here you can set the nozzle size and thickness of the base plate for
printing.

By activating the button "Export selected area and download file", the terrain model is
created. An editing window will appear.

« o a 9 @ 1

B erwme o gement % Diogbox & BPW.MS 4 Camas OB RaiseClous

Processing finished

DEM_name = USGS/GMTED2010
721

Optionsl: tell us what you're using this model for

Dovmiosd zip File | Size: 37.37 Mb (Al files will be deleted in 6 hrs))

50.689760255 10721 detrlon=6.47958975852T08&bllar=50 6877211338273 &bllon=6.475159941472892&DEM name=USGS GMTED 0.4&
=18 transp=20&hsazi=315&hselev=d5&map lar=50 68874071939415&map lon=6.477374849999986&map zoom=18

To have somebody else generate the same model, have them copy&paste this URL into a browser

Figure 8 Processing window with download button
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Download zip Fi

with mouse wheel, rotate with left drag, pan with right mouse dra

Figure 9 Generated terrain model

The terrain models are generated as STL files. In principle, these can also be
processed with CAD software or correction software such as Meshmixer.
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