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ABSTRACT
Portable Document Format (PDF) files are platform-independent;
thus, they are commonly used for sharing documents that need to
be viewed or printed exactly as intended by the author. As with any
other content format, they can present accessibility issues that hin-
der people with disabilities from fully perceiving or understanding
the information displayed. There are many accessibility evaluation
tools for PDF files that can help content creators to make them
more accessible. Still, they have some limitations: lack of evaluation
of certain elements of the document, cost-prohibitive paid licenses,
and complex usage and reports. This paper presents A11yPDF, a
free tool that can effectively evaluate the accessibility of PDFs and
provide users with practical reports to help authors make their
content more accessible. Compared to the currently available tools,
A11yPDF is free, covers the evaluation of all elements considered
important in the literature, and provides easy-to-read reports.
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1 INTRODUCTION
Portable Document Format (PDF) files are known for their ver-
satility and widespread adoption as a file format for documents,
ensuring consistent presentation and formatting across various
devices and platforms. Nevertheless, they may present accessibility
issues for people with diverse abilities using assistive technologies
[4]. Navigation and understanding of information on PDF files are
hindered by the frequent lack of essential accessibility features,
including structured tags [8, 9], labeled headers, and alternate text
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for the images. Additionally, complex PDF layouts and non-linear
structures can further disrupt screen readers and magnification
tools. Despite established guidelines like PDF/UA-1 [5] and the Mat-
terhorn Protocol [7], numerous studies reveal a low compliance rate
for accessibility standards in PDF documents [1–3]. While numer-
ous tools exist to evaluate and improve PDF accessibility (e.g., PDFA
Inspector 1, PAVE 2, ABBYY FineReader 3, Common Look 4, Adobe
Acrobat Pro Accessibility Checker 5), their widespread adoption
is hindered by many limitations [6], such as cost-prohibitive paid
licenses, complex usage and reports, and the lack of evaluation of
certain elements of the document.

To address these concerns, this research proposes the develop-
ment of a user-centered PDF Accessibility Analyzer tool, namely,
A11yPDF. This tool aims to improve the accuracy, efficiency, and
intuitiveness of accessibility evaluation, empowering even novice
users to identify and address accessibility barriers within their
PDFs. By effectively tackling these challenges, the proposed tool
has the potential to significantly improve the accessibility of PDF
documents, empowering individuals with diverse abilities to access
information and participate fully in education and society.

2 A11YPDF
We developed A11yPDF, a web-based application that receives a
PDF file and conducts a comprehensive evaluation based on the
WCAG 2.2 guidelines presented in Table 1. A11yPDF assesses ten
key features against accessibility criteria, including (1) Page Header,
(2) Page Footer, (3) Page Number, (4) Link & Hyperlinks, (5) Page
Contrast, (6) Image Description (Caption), (7) Table Description
(Caption), (8) Dyslexia Friendly, (9) Font Size, and (10) Color Blind-
ness Adaptations. Accessibility ratings are assigned for each feature,
which are aggregated in a single score to reflect the overall acces-
sibility level of the PDF document. The strategy to evaluate the
accessibility of each element is presented as follows.

Contrast. The evaluation process begins by extracting images
from each page of the PDF, forming a collection denoted as 𝐼page.
For each image within this collection, we extract RGB values of
the top-left and bottom-right pixels, represented as 𝑃top-left and
𝑃bottom-right, respectively. Using these RGB values, we calculate
the contrast ratio 𝐶𝑅𝑖 for each image. This calculation involves
transitioning the RGB values to a different color space to ascertain
luminance values, which is crucial for determining the contrast
ratio.
1https://github.com/pdfae/PDFAInspector
2https://pdf.abbyy.com/
3https://pdf.abbyy.com/
4https://monsido.com/monsido-commonlook-partnership
5https://www.adobe.com/accessibility/products/acrobat/using-acrobat-pro-
accessibility-checker.html
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Table 1: WCAG 2.2 standard guideline with PDF elements.
No. Principle Success Level Guideline PDF Element
1 Operable 2.4.9 AAA Link Purpose (Link Only) link
2 Perceivable 1.4.11 AA Non-text Contrast Contrast
3 Operable 2.4.6 AA Headings and Labels Header
4 Operable 2.4.6 AA Headings and Labels Footer
5 Operable 2.4.6 AA Headings and Labels Page Number
6 Perceivable 1.4.4 AA Resize Text Font Size
7 Perceivable 1.3.1 AA Info and Relationships Image Caption
8 Perceivable 1.3.1 AA Info and Relationships Table Caption
9 Understandable 3.1.5 AAA Reading Level Dyslexia
10 Perceivable 1.4.1 A Use of Color Color Blindness

Font Size. The evaluation process finds occurrences of each
unique font size within the document and stores them on a matrix.
Next, we categorize each occurrence based on their compliance
with the WCAG criteria (e.g., 14px font size).

Links. The evaluation process entails the extraction of web links
that undergo accessibility verification to ascertain their availability
over the Internet, thereby assessing the relevance and utility of the
referenced web resources. The culmination of this procedure is a
detailed summarization that not only enumerates the total URLs
identified but also delineates between those accessible and those
that are not, providing a clear overview of the document’s connec-
tivity and the current accessibility status of its web references.

Header/Footer/Page Number. Navigation features such as
headers, footers, and page numbering are indispensable for fos-
tering an accessible reading environment within PDF documents.
Headers succinctly convey the core idea or title of the document
or its specific sections, immediately offering context and assisting
readers in grasping the document’s structure. Footers, on the other
hand, typically provide additional information or references, en-
riching the document’s content. Page numbers enable readers to
navigate to particular sections of the document effortlessly, stream-
lining the process of finding specific information. To guarantee
these navigation elements effectively contribute to making doc-
uments more accessible, advanced analytical methods have been
introduced. These methods assess whether PDF documents cor-
rectly incorporate headers, footers, and page numbers, ensuring
these crucial navigation aids are present and appropriately format-
ted. Such automated assessments are key in confirming adherence
to the Web Content Accessibility Guidelines (WCAG), aimed at
making information accessible to a broader audience, including
individuals with disabilities.

Image and Table Caption. The process maps the linkages be-
tween content elements and their captions, seeking to render the
dissemination of information more intuitive and approachable. It
accentuates the importance of merging visual data depiction with
textual narratives, thereby aiding in the generation of scientific lit-
erature that is not only more comprehensible but also user-friendly.

Dyslexia. Enhanced font readability, as recommended by the
Web Content Accessibility Guidelines (WCAG), emphasizes the
use of sans serif fonts such as Arial and Comic Sans to improve
text clarity for a wider audience, including those with reading
difficulties like dyslexia. Sans serif fonts are preferred for their
straightforward style, which reduces letter crowding and enhances
legibility. Recommended fonts include Arial, Comic Sans, Verdana,
Tahoma, Century Gothic, Trebuchet, Calibri, and Open Sans. Fol-
lowing these recommendations supports WCAG’s goal of making

digital content accessible and understandable to all users. Addition-
ally, choosing the appropriate font size and color contrast is vital
for further enhancing readability and ensuring compliance with
WCAG accessibility standards.

Color Blindness. The evaluation process involves a comprehen-
sive methodology for color quantization and luminance calculation
using k-means clustering and matrix operations. Our approach
efficiently simplifies the color palette of an image while retaining
essential visual details. By calculating luminance and contrast ratios,
we can assess the accessibility of visual content.

For the accessibility and content quality of PDF, we define a
comprehensive set of criteria encompassing both structural and
content aspects. Each criterion is quantitatively assessed through a
percentage score, 𝑝𝑖 , reflecting the extent to which the document
meets specific accessibility or content standards. The overall perfor-
mance, 𝑃overall, rounded, is then calculated as the arithmetic mean of
these scores, providing a holistic measure of the document’s quality
and accessibility.

3 CONCLUSION
A11yPDF analyses all important features for accessibility according
to the literature on the accessibility of PDF files, which is an advance
compared to the currently available tools. In addition, our tool
is free and provides reports that can be easily understood even
by non-experts. In its current implementation, A11yPDF has the
following limitations: The A11yPDF tool does not evaluate title,
and subsections elements. In future work, we intend to conduct
an extensive experiment to evaluate the effectiveness of our tool
compared to the related work.
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