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Publishing for all: Using LaTeX to help improve the 

accessibility of an open-access journal 
 
Abstract 

 
A screen reader is a vital tool that helps individuals who are blind or have low vision read digital 
text.  Unfortunately, not all file formats receive the same level of support from screen readers. 
For example, while PDF files have accessibility features that can be used, they are often not the 
preferred file format for screen reader users. Between line breaks, multiple columns, symbols, 
and images, screen readers often struggle with academic journal articles in certain file formats. 
Open@RIT collaborated with an open-access journal and their combined goal is to improve 
accessibility and readership for all. This proposal will showcase an approach to make these 
submissions more accessible using open-source tools and how adding more features to this 
solution could make it more accessible to the end-users when combined with the usability testing 
results for the software.  

 
 

Keywords: Accessibility, Screen reader, Latex, PDF,   
 

1. Introduction 
 

According to a report by IAPB [1], 43 million people are blind, and 295 million people 
experience moderate to severe vision impairment. This is a big number, still, most of the 
research articles published online mostly target the audience with no visual impairments. 
Accessibility of the document is sometimes overlooked by the visual look and the format of the 
documents. The visually challenged audience mostly uses screen readers, which can convert 
text to reading the articles. As per the accessibility developer guide [2], “NVDA (72.4%) and 
JAWS (61.7%) are the most popular desktop/laptop screen readers, followed by 
Voiceover/macOS (47.1%).” The screen readers best work with the HTML web pages because 
of the tagging. 
 Although these screen readers do a good job in reading these articles, there are a few issues 
which screen readers cannot solve in most cases if not explicitly taken care of while editing the 
document in the required format. Some of the HTML files still have many issues that made 
them difficult for screen readers to read, such as pauses and interruptions. Also, in a few 
scenarios when the pdf is passed through conversion tools which can convert pdf into HTML 
format, some important factors like tagging, heading levels and reading order were not 
interpreted properly. This results when passed through the screen readers like NVDA and 
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JAWS, which might be really confusing for the visually impaired audience. 
To solve this problem, we decided on using latex to convert non-accessible word/pdf into more 
accessible pdf. The next step was to deliver an HTML page for a screen reader. This HTML 
page is converted from the pdf file (exported from latex) using the scripts written in javascript. 
Some internal CSS is also applied to the script to ensure the consistency in the article’s look and 
feel for the other users who are not visually impaired while keeping in mind that the 
accessibility of the document is not affected. 

 
Problem Statement:  

 
Project Objectives: To convert inaccessible pdf/word into accessible pdf and HTML for 
the visually impaired audience with minimal changes in the existing design of the JESED 
conference format. 

 
1. Increase accessibility features in the existing solution. 
2. Conduct usability testing on the proposed solution which converts Docx/pdf to an 

accessible HTML webpage. 
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2. Literature review 
 

There have been a lot of efforts in the past for making the conference paper accessible to visually 
impaired users. Adobe Acrobat Portable document format (PDF) has introduced an accessibility 
tool within the application to make pdf files accessible, it also has an inbuilt accessibility checker 
which gives accessibility reports helpful for fixing accessibility bugs. In a 2011 article [3], the 
author showed in detail how you can Adobe PDF introduced accessibility in the PDF formats 
and how it can be used to make the pdf accessible. 
 
In the 2015 article [4], the author tried to display the comparison of accessibility of papers 
published in conferences of CHI, ASSET, W4A(technical) and W4A(communication) in the year 
2012, 2013, and 2014. The results were shocking, apart from a paper published in ASSET 
conferences, all the papers in the other conference were not even completely tagged. The 
percentage was below 20 per cent. It also showed even the paper published in conferences like 
ASSET is not completely accessible. This article explained that most of these accessibility issues 
are due to the need for the manual work the researcher must do to make an article accessible. It 
showed how using Latex templates and accessibility packages will help generate better 
accessible pdf. This paper also explained using HTML for screen readers will be better than 
using a pdf. 
 
Latex is another editor who is very popular among researchers nowadays. Latex can export the 
writings in pdf. In 2019 article [5], Accessible LaTeX Based Mathematical Document Authoring 
and Presentation (ALAP) tool and in 2020 an extension to ALAP [6], Automated Generation of 
Accessible PDF(AGAP) was introduced by a group of researchers which helped visually 
impaired audience to read and write mathematical document. These tools are one of the biggest 
steps taken toward making an editor which can help authors to write accessible documents. This 
tool also helped the user to inform about accessibility errors and warnings during the compile 
time. Although ALAP and AGAP are a great tool for accessibility, it has some drawbacks. 
AGAP uses the “accessibility” package for Latex which was deprecated in 2020. Also, this 
software’s supported only on windows and had to be installed on the system before use. 
 
There have been many other promising ideas for making the research publication accessible to 
most of the audience which includes the visually impaired audience too. Our idea is to generate 
an accessible HTML page as an output because the screen reader read the HTML page better 
than the pdf because of the already present tagging in HTML files. This tagging is also easy to 
edit/modify using JavaScript and CSS. 
 

3. Accessible formats 
 

This study uses HTML and PDF as formats for testing the accessibility of the document. We 
have used these two formats because we are focusing on articles published in research 
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conferences. We surveyed to find out which format is mostly used by the researchers when they 
search for research articles online. Below is the result that got from the survey among 43 
responses. 

 
Figure 1: Survey result showing what format researchers mostly use to read their documents online. 

 
We found out that 88.4 per cent of the people either read the research article in PDF or HTML 
format. 
 

3.1 PDF vs HTML 
 

PDF is the most common format among researchers. There are different merits and demerits of 
using PDF as your primary format. 
PDF is not the best option friendly when it comes to mobile-friendliness since most of them are 
not responsive while Most of the HTML nowadays is responsive and the format can be adjusted 
to any screen. 
Also, most of the PDFs available on the internet today are not tagged and tagging those 
documents requires knowledge of the Adobe acrobat tool. The abundance of tools to convert 
untagged PDFs into tagged PDFs makes the job much more difficult. While HTML documents 
are mostly tagged and easily read by browsers and screen reader tools like NVDA.  

 
 

4. Approaches used for generating accessible articles for screenreader 

 
So, our goal was clear that is to provide accessible file formats that are accessible for all our 
readers. We started exploring different approaches that can help us achieve that: 

• Adobe InDesign. 
• Adobe Acrobat Reader 
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• Latex and HTML 

 

4.1 InDesign 

 
We started with Adobe InDesign as a tool to make the articles accessible. (Either in PDF or 
HTML format). 
Adobe InDesign is a tool which RIT publication was already using for most of the printing 
material. But the challenges that we faced using this InDesign was that the process involved 
different steps and if any one of the steps is missed, we might have to start doing things all 
over. 
Pros: 
• Efficient in generating accessible PDF 
 
Cons: 
• Not very efficient in generating accessible HTML. 
• InDesign requires a long sequence of steps which is needed to be followed for making an 

accessible PDF. 
• If any of the steps are missed or done wrongly, it might not generate an accessible 

document. 
• It has a complex learning curve. 
• Software is paid and expensive (US$239.88/yr.) 
• Have to be installed before use. 
 
 
Step 1: Defining typographic styles for text elements on the page. 
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Figure 2: Defining paragraph styles 
 
 
 

 
Figure 3: Mapping user-defined tags to the pre-defined HTML tags.  

 
 
 
Step 2: Creating tags 
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Figure 4: List of unmapped tags in Indesign. 

 
Figure 5: Mapping tags to the document elements. 

 
Figure 6: List of tagged document elements. 

 
 
 
Step 3: Ordering the content 
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Figure 7: Document order tab.   

 
Step 3: Exporting to PDF/HTML 
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Figure 8: Export settings to maintain the document order. 

4.2 Adobe acrobat reader 

 The next tool that we used was the Adobe Acrobat Reader. This was again a great tool but the issue 
with this approach is that it requires an additional edit after the writing. The editor has to go through 
all over the document and has to make sure about reading order and tagging. Some additional 
problems that we noticed are : 

Pros 
• Efficient in generating accessible PDFs. 
• Easy to use. 
Cons 
• Not very efficient in generating accessible HTML. 
• Software is paid and expensive (US$179.88/yr.) 
• Have to be installed before using the accessibility feature. 

 

4.3 Online Conversion Tools 

There are different online conversion tools which can convert a word or a text document into PDF 
or a PDF document to HTML. Although we were getting the desired converted formats like PDF 
and HTML, the accessibility was still a huge problem associated with the approach. Some 
problems that we noticed are : 

Pros 
• Free to use. 
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Cons : 
• The document was not ordered properly for the screen reader. 
• Tables and images do not have proper alt text. 
• A complex tag hierarchy makes it harder for the screen reader to compile the document. 

4.4 Word to PDF Using Overleaf/LATEX 
We then used the “Latex” to make our articles accessible. Since Latex is also used by a lot of 
researchers worldwide and this was free to use. So, we tried to make a Latex general template 
which writers can use to edit their documents on Latex. The pdf generated from this template 
was most accessible. There are still some challenges that we are working on to make this pdf 
more accessible. But at the same time to give our reader an additional option we tried 
generating HTML using the tex and the pdf file from the latex. 
The workflow with LaTeX is simple: 

• A submitted paper—in the form of a PDF—is pasted into a .tex template and turned 
into a .tex file. 

• This .tex template is an edited version of the Association for Computing Machinery 
(ACM) .tex template. 
Then tex2html—the conversion tool built by Open @ RIT—is applied to the .tex file at 
uses an open-source LaTeX converter called LaTeXML to convert it to HTML finally. 

• The resulting HTML file shows significant improvement with screen readers. 
 
 
 
 

 
Figure 15: Proposed solution to convert word documents to accessible pdf and HTML format. 
 
The Latex template is available at the following link publicly Overleaf Link. 
The above workflow is almost completed during phase 1 of the development of the “Latex” 
template and “LateXML” tool. LaTeXML is an open-source Latex to XML/HTML/MathML 
Converter. We fixed some minor errors and enhanced the accessibility of the HTML file with 
client-side JavaScript. 
 

https://services.acm.org/public/qj/keep_inventing/qjprofm_control.cfm?promo=DA4SCA
https://gitlab.com/open-rit/tex2html
https://www.overleaf.com/read/gqrqftzbkpft
https://dlmf.nist.gov/LaTeXML/
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Figure 9: Snapshot of the code showing how we are extracting the latex content using the 

JavaScript library. 
 
The next phase includes the following tasks: 
 
Creating better accessible output formats 
This part of the next phase focus on enhancing the tool for generating better accessible HTML 
and pdf output file. This can be achieved by adding more accessibility features to the existing 
solution. The current tool does not support any accessibility support that deals with images, 
figures, tables or mathematical notations and formulas. So, working on these areas will help 
create better accessible output formats. 
 
Increasing ease of use. 
This first phase of this project was mostly focused on the functional requirements. Usability 
and user centre approaches were not considered while developing the tool. In the coming 
phase, we will conduct usability testing at the end of the project. Based on the feedback 
gathered during the testing phase, our goal for this part is to go through a couple of iterations 
and work on some of the areas which can help users to use this tool easily and efficiently. 
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Figure 10: Proposed solution to convert word documents to accessible pdf and HTML format. 

 

4.5 LATEX to HTML JavaScript 
Using LaTeX, our script can then convert the PDF file into an HTML web page which can be 
used by screen readers. The script is ongoing development as new articles incorporate new 
elements (images, tables, equations, etc.). 
 
We used the LaTeXML library for converting a document from latex to HTML, LaTeXML as 
the name suggests first converts latex to an intermediate XML before converting to any other 
document formats. 
 
LateXML renders a highly accessible HTML and overcomes some of the issues related to 
figures and equations that we previously had. 
We tried to further improve the accessibility and the appearance of the rendered HTML 
document with the help of client-side JS. 
 
Here is the code snippet for making the footnotes accessible, which were previously visible or 
accessible only on the hover state.  
 

 

5.  Usability Testing 
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We conducted usability testing for our proposed solution which converts word to accessible 
PDF and accessible HTML. Our primary users were in the editing department and who will 
work on these papers to convert them into PDF and HTML. Secondary personas will be the 
audiences who are in the research field and are involved in writing technical papers. 
Since it was hard to approach people in the editing field, we could only recruit 1 participant 
from the editing department. We tried doing the rest of the usability testing with the researcher 
who has some experience writing technical papers. We recruited three researchers. Below are 
some demographic details of the participants. 
 

 
Figure 11: Chart showing age group of different participants 

 
 

 
Figure 12: Chart showing participants' experience with the editing tools 

 
 

35

25 26
23

0

5

10

15

20

25

30

35

40

1 2 3 4

Ye
ar
s

Participants

Age

15

6

8

4

0

2

4

6

8

10

12

14

16

1 2 3 4

ye
ar
s

Participants

Experience with editing tools



17  

The usability testing was divided into 3 sections. The first section included a pre-test survey 
questionnaire which allowed us to know more about the participants. A pre-test survey 
questionnaire was followed by the actual test and at the end, they were asked some post-test 
questions. There was a brief information session where the user was introduced to the system 
where they must paste the text. Also, they will be provided with the information that was 
required to use the software. 
The usability test included two test scenarios: 
 
Scenario 1: You are a researcher who has completed writing your research paper in word. 
Now you want to paste the same information into Overleaf. Your paper has the following 
information Title of the paper, author details, abstract and introduction. You will be provided 
with the word document which has the above-mentioned details. 
 
Scenario 2: After completing task 1 you realized that you must include 1 footnote in your 
introduction section. You will be provided with a picture which tells you what your text will 
look like once you include the footnote and the footnote text that you must include in the 
paper. 
 
Success criteria: The pdf produced by the user was visually compared with the snapshot as 
mentioned in the picture below. If it matches with the snapshot, it is a success, if it doesn’t 
then it is a failure. 
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Figure 13: Snapshot of the desired result 
 

 
 

6. Results 
Major findings from the usability testing were: 

• Users with some experience with Latex tools find this process easy. 
• Users with no experience with Latex find the process a little difficult while performing 

Task 1 but they find finishing Task 2 easily. 
• This solution still requires a little learning curve for the users who are not familiar with 

Latex. 

7. Challenges 
Some challenges that we faced during the process were: 

• Transferring Content from “docx” to “LaTeX”. 
• Styling Content. 
• Formatting Layout. 
• Two different end-product formats. 
• Reading Order in LaTeX. 
• Add accessible images and tables. 

 
8. Limitations 

Even though the approach used in this study can improve accessibility for the JESED articles, 
more work can be done further to make this solution generic, which is to make this tool helpful 
not just for JESED articles but for all other major conferences as well. Also, the proposed 
solution still requires some manual work where the user must copy-paste the submitted article 
into the Latex template (if the submitted format is not the latex files). This manual work can be 
automated in future work to make it more efficient for the users trying to make non-accessible 
documents into accessible documents. 
 

9. Conclusions and Future Scope 
 

The proposal aims to find a solution that can make research articles for the JESED conference 
more accessible to the users who are visually impaired and help them efficiently go through 
the information available in the article. 
Future works include more refinement on the solution so that it requires fewer manual tasks 
for the users while converting it into an accessible format. Also, more work can be done in this 
tool to make a generic template for any Journal and not specific to JESED articles. 
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