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ABSTRACT 
Tactile graphics provide visually impaired students, especially 
those in STEM related fields, the ability to read diagrams, maps, 
charts, tables, and other graphics required to learn a subject. My 
project explores the way in which the experience of using tactile 
graphics can be enriched through storytelling. In order to 
implement this project, I used cardstock to create the tactile 
graphics, an Arduino Uno with a RFID shield, RFID tags, a glove, 
and my laptop.   
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BACKGROUND 
The project originated out of a class taught by Michael Nitsche in 
the Georgia Tech Digital Media program. The assignment was to 
spend time seeking out a craftsperson of a specific trade, shadow 
that person, and then create a digital intervention for that craft.  

After taking the time to explore the potential projects, I came 
across the Braille production facility at Georgia Tech. Part of the 
Accessibility Solutions and Research Center (AMAC), the Braille 
Services department provides customized services to post-
secondary students and the Library of Congress, as a result of a 
recent contract [1]. I first contacted Guy Toles, the production 
manager of the group, who then put me in touch with a person 
from the production side and a person from the transcription side. 

Founded by Tamara Rory, the AMAC Braille group began in 
2007 at the University of Georgia with the focus of producing 
education textbooks for college level STEM students. Each 
member of the team has a role in publishing these textbooks. One 
unifying factor is that all of the employees are able to read Braille 
code by sight. However, all of the final versions are proofed by a 
designated Braille reader who actually reads by touch.  

Within the group’s practice, there are two main sides: the 
transcription side and the production side. The transcription side 
centers around taking print books and translating it into Braille 
code. They use ePUB files to transcribe Braille, however this 
system is very flawed as the translation software needs work. The 

production side is the actual printing and construction of the 
books. They import 400 lbs rolls of paper to do the job, which 
requires a specific type of entrance into the facility, as it’s not 
easy to transport that kind of bulky material.  

Since AMAC specializes in STEM textbooks, those books often 
require what are called tactile graphics – three-dimensional 
versions of educational graphics such as maps and diagrams that 
are readable for non-sighted readers (Fig. 1).  

 
Figure 1: Examples of tactile graphics produced through AMAC. 

Due to the fact that there are only 10 people in the AMAC office, 
75% of the work is done by partnering with prison programs, 
Toles told me on my first visit. One of the main partner groups is 
called Providing Real Opportunities for Income through 
Technology (PROFITT), which offers courses for various skills. 
One of the skill tracks is to become a small business, real world 
braille producer. In this program, prison workers go through all 
the Braille certifications and gain real world experience. The 
prison workers do a lot of the transcription and tactile graphic 
work.  

The production manager, Guy Toles, is a University of Georgia 
graduate, where the AMAC group was originally founded. Toles 
operates the business side of the venture, working with the 
group’s business partners and the group itself in order to develop 
the best product. Initially, the group worked on an order only 
basis – when a post-secondary student needed a textbook, they 
would produce it. More recently, the group sent a bid for a 
contract with the Library of Congress to mass-produce Braille 
novels. The group won a one-year contract and are now on a five-
year contract. Toles discussed how it was a very large learning 
process for them – they had to transition from small-scale 
production to high production and binding.  They had to purchase 
new production equipment and overhaul their workflow (Fig. 2). 
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Figure 2: Left shows the small-scale production embosser. Right 
shows the new machine and workflow. 

After meeting Toles, he set up a meeting for me with Randy Davis 
and Nate Liao, a person from the transcription side and a person 
from the production side, respectively. Through meeting with 
them, I got a much deeper understanding of both sides of the 
Braille practice. 

Randy Davis has been a Braille transcriber specialist for over ten 
years after coming into the practice through a second chance 
prison training program. Acquiring all of the experience and 
certificates needed to become a Braille specialist takes over four 
years, longer than it takes to get a college degree. Davis joked that 
he had the time to learn the trade. Now that he works in AMAC, 
he primarily manages transcription projects because the group 
outsources with either the prison Braille programs or graduates of 
the programs to help get them work.  

Transcription of Braille texts involves taking the original text, 
chopping up the book, scanning the book (unless they’ve been 
given an ePub file), using an optical character recognition 
program (OCR) on the file, assigning the book for someone to 
transcribe, and that person transcribes the book. After the 
transcription process takes place, the text will go through a 
proofreading process. Once proofreading is complete, the file goes 
on to production and shipping.  

Nate Liao came into his role after graduating from the University 
of Georgia with a degree in communications and found a good 
opportunity to grow at AMAC. He’s been with the group for five 
years, two of which have been on the Braille production side. He 
learned the trade by working on the machines, reading the 
owner’s manuals, and by the technicians who brought over the 
new embosser machine, of which there are only 6 in the country.  

Production comes after transcription. The production crew at 
AMAC prints the texts using an embosser and then bind the 
books. Liao described that in his work, caring deeply about the 
product sets AMAC apart because they focus on the details, such 
as finding the best quality paper, covers, and hole punches. He 
said, all the little products make the best overall product. In their 
everyday practice, they designed a production line that places the 
machines in logical order, starting with the embosser, to the hole 
puncher to the rivet machine. He said that less movement is better 
for efficiency.   

After learning about the various aspects of Braille transcription 
and production, I decided to focus on the tactile graphics and see 
what could be done to improve that experience. A comment from 
Davis really stuck with me. He said, “it’s easy to listen to a novel, 
but hard to listen to a textbook.” Graphics are a key component of 
textbooks. How could I use audio feedback to make the 
experience richer?  

RELATED WORK 
When I first began my research and topic exploration, I 
discovered at a beautiful project by an artist named Andrew 
Myers who created a portrait of a blind man by the name of 
George Wurtzel. Myers specializes in screw painting, a 
methodology that utilizes sculpting practices to create a multi-
depth surface, which is how he created the portrait of Wurtzel. He 
called the project “Please touch the art.” In this way, the portrait 
of Wurtzel created a rich experience for Wurtzel, someone non-
sighted, but also a rich experience for a sighted person because it 
is a beautiful painting that one can interact with [2] (Fig. 3). This 
idea of a tactile experience inspired me for my project.  

 
Figure 3: Left shows a pre-painted, anatomically correct version of 
the portrait. Right shows Wurtzel and others enjoying the portrait.  

There have been a few projects involving using digital tools to 
augment the tactile graphics experience. Krufka and Barner [9] as 
well as Dias, et. all [8] designed approaches to facilitate more 
efficient production methods for tactile graphics. However, the 
three projects that I want to discuss are the Tactile Graphics 
Helper [6], Tactile Graphics with a Voice [5], and a vibro-tactile 
glove type mouse [7]. 

The Tactile Graphics Helper (TGH), consists of a camera placed 
across the tactile graphic and views both the user’s hands and the 
graphic itself. Using mapping software on the device, the tool will 
give auditory feedback to the user if prompted by the user through 
voice commands. It is unclear to what granularity the audio 
feedback provides to the product’s user; however, it does provide 
an approach that would not be difficult for someone to learn to use 
as it does not change the way in which a non-sighted user reads a 
graphic. Another useful aspect of this paper was the feedback 
from two visual impairment professionals. One of the 
professionals mentioned that a system like this could possibly 
remove the need for a professional to “preview” a graphic with a 
student, which means sitting down with a visually impaired 
student and teaching them how to read the graphic. The other 
professional indicated the importance of having professionals and 
non-experts having the ability to author content for the graphics 
[6].  

The Tactile Graphics with a Voice (TGV) argues for their project 
because it utilizes QR codes, the scanning function on a 
smartphone, and the ease of creation by anyone with a computer 
(Fig. 4). In other words, it’s easy and inexpensive to produce as 
opposed to projects requiring expensive, specialized devices. In 
this project, the users would finger point to the QR code for the 
device to scan and then the accompanying app would provide 
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descriptive feedback [5]. However, anyone who has used a QR 
code has experienced the difficulty that accompanies it, whether 
it’s the scanner timing out, difficulty with the camera aim, or the 
app crashing. In the discussion section, the authors mention this as 
a common problem during the testing [5]. This project is 
definitely valuable, but the QR code as a solution has difficulties. 

 
Figure 4: A user testing the Tactile Graphics with a Voice system. 

The vibro-tactile glove type mouse is a project prototype that 
allows users to receive input from the computer, rather than just 
providing input to the computer. The glove provides the ability for 
expressing complex tactile information such as Braille code and 
other tactile tools to aid in the use of a computer [7]. Although I 
do not utilize vibration or other tactile feedback in my project, this 
could be a potential integration down the road.   

STORY-BASED LEARNING 
The idea of augmenting tactile graphics into a narrative 
experience makes the audio a supplement to the existing content 
conveyed in the graphic. A typical tactile graphic is a multi-
layered informational tool with a corresponding label in Braille. 
The projects mentioned earlier provided audio content that either 
replaces the label or repeats the information on the label. This 
project goes in a different direction. It seeks to supplement the 
graphic itself with powerful storytelling. 

For this project, I decided to create an animal diagram, similar to 
the grasshopper in Figure 1. As someone who has watched a fair 
bit of nature television, I theorized that taking sound clips from 
these kinds of shows detailing a certain animal would create a rich 
experience. BBC has done a wonderful job with Planet Earth and 
other programs to engage viewers by personifying the animals and 
creating narratives around the lives of animals. After spending a 
lot of time watching animal YouTube videos, I found enough 
content to create a diagram of a barn owl.  

IMPLEMENTATION 
In order to implement this project, I used cardstock to create the 
tactile graphics, an Arduino Uno with a RFID shield, RFID tags, 
and my laptop. Since this is a proof of concept, I did not add a 
wave shield to the Arduino. Instead, I played the files directly 
from my computer, which gives it a more robust audio quality 
anyway.  

In order to create the graphic, I consulted guidelines for creating 
tactile graphics [4]. Mine is certainly not up to par for actual use 
for instruction, but it is certainly satisfactory for a proof of 

concept. I used cardstock, as it’s very sturdy paper to create the 
multi-layer experience (Fig. 5).   

Then, I had to think about where to put the RFID tags. I didn’t 
want them to get in the way of reading the graphic, so I taped 
them behind the graphic itself in strategic locations. The signal for 
the proximity reader was not affected by being behind the graphic 
so it was a perfect solution (Fig. 5).  

     
Figure 5: Left shows the final owl graphic. Right shows the RFID 
placement.  

One challenge was figuring out how to make the RFID shield and 
Arduino not be in the way. I knew I wanted to make it wearable, 
but in what way? I decided that a glove would make the most 
sense and not be overly intrusive. 

     
Figure 6: Left is a picture of me with the Arduino trying to 
brainstorm. Right shows the final version. 

When writing the code and designing this project, I drew a lot of 
inspiration from the Adafruit Babelfish project [3]. Becky Stern 
created a toy that would teach a foreign language by using RFID 
cards as flashcards. In that project, they used a wave shield for 
sound, but I decided not to do that just because I wanted the best 
audio quality. Later iterations could have that. I used Stern’s 
documentation to learn how to individually identify the serial 
numbers for the RFID tags.  
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Figure 7: The final prototype consisting of an Arduino glove that 
works with the graphic and computer. 

REFLECTION 
All in all, I’m very happy with how the project turned out. The 
assignment was to go shadow a craftsperson and learn the 
practice. We were not to have a preconceived project idea, only to 
let the experience of learning the craft shape our ideas. The two 
core ideas that really stuck with me were the tactile graphics 
experience and the prison workers.  

At first, I wanted to create a tactile graphic experience where the 
workers in the prison could record their stories as well as create 
audio content. Perhaps they could tell about themselves. Or what 
they hoped to achieve after leaving prison. I still like the idea, but 
feasibility for a semester-long project led me to focus on the 
narrative tactile graphic. Both ideas, in retrospect, were narrative, 
but one was more personal and the other takes high production 
value storytelling. 

As always, coding proved to be a challenge for me. In order to 
play the sound files, I had to figure out how to get Processing to 
work with Arduino (Fig. 8). That took some time scouring the 
Internet, but I ultimately got it to work. The issue tends to revolve 
around knowing the search terms more than anything. I learned 
that I needed to get the serial output for the Arduino to be read by 
Processing.  

 
Figure 8: Running Arduino with Processing. 

To differentiate the RFID tags. I had to scan each tag and write 
down the serial number for the tag itself. I then renamed them 
with terms that I called in Processing. I also had to figure out how 
to make the sound clips restart after reaching the end because 
otherwise they wouldn’t replay.  

All in all, this project made me realize how much I’ve improved 
throughout my time in grad school. I’m so glad I took the 
hardware prototyping class before this one. Only a few months 
ago, I would not have been able to do this. Now, I did it relatively 
painlessly compared to previous projects. It’s all about skill-
building and competence with programs. 

CONCLUSION 
In conclusion, the project turned out very well. The next steps 
would be to test the project on actual non-sighted readers and to 
create iterations of the prototype that are more useable in the long 
term.  
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