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 Most websites do not fulfill WCAG 

requirements, which causes issues 

when blind users try to access and 

navigate digital content [1].

 This forces them to rely on help from 

others instead of being able to 

independently complete their tasks, 

which limits their active participation 

in the society [2]. 

 For this project, we built a middleware 

solution that automatically increases 

website accessibility using adaptation 

techniques. 

 The extension initially checks the 

website for accessibility errors, and then 

depending on the errors found, it applies 

one or more of the following techniques: 

link enrichment, image enrichment, 

and navigation enrichment technique.

 The adaptation follows these steps: 

 Step 1: The web page is fed into the 

Chrome extension.

 Step 2: The Web API is called to gather the 

page content.

 Step 3: The Adaptation Plugin is called, 

which contains the adaptation knowledge 

base. 

 Step 4: Once the adaptation is finished, the 

result is sent back to the Chrome extension 

 Step 5: The webpage is shown on the 

browser in an adapted, and more 

accessible form. 

 The extension was developed using: 

Visual C#, Microsoft SQL Server 2012, 

JavaScript, jQuery, HTML5 and CSS3.

 Often links found on websites lack appropriate labelling 

that makes them ‘invisible’ or incomprehensible to 

screen reader and blind users.

 The approach initially checks all hyperlinks on a page 

whether they lack any text or use a generic 

description, such as, ‘read more’, ‘learn more’ or 

‘click here’.

 Then content from where the link is pointing is used 

to enrich the link and provide more information.

 It will automatically add an aria-labelledby attribute 

(ARIA7 label ) inside an ‘a’ tag with brief content. 

 This will enable links to be ‘visible’ by screen readers.

 Providing an alternative text to images constitutes the first 

principles of web accessibility comprised in Guideline 1.1 

Text Alternatives from WCAG 2.0 [4]. 

 Once an image lacking and alterative text is identified, the 

following steps are followed:

 Using Optical Character Recognition technique the tool 

checks whether there is any text embedded in the 

image itself, similar to study [3].

 If no text is found on the image, we search similar 

images on Google and use that description.

 We use imgur API, which will give us an unique URL 

that we use as a parameter to Google Images search.

 This technique automatically provides a link on top of 

the page that enables screen reader users skip to the 

main content of the page.

 This helps blind users bypass on listening to the 

navigation menu each time the page is loaded [6].

 The skiplink is only added in cases when the web page 

lacks such link.

 Figure shows that when the provided skip link is 

engaged, the two sections (‘hioa-toolbar’ and ‘top’) 

highlighted in red (box A) are skipped and focus moves 

into the main content highlighted in yellow (box B).

 Websites: hioa.no, seeu.edu.mk and 

bbc.com were evaluated by two experts

 Using aXe tool [5], five random pages 

were independently evaluated for each 

website.

 Findings reveal that the three adaptation 

techniques find and fix over 50% of 

screen reader related errors.

 Highest number of errors were fixed in 

the seeu.edu.mk website. Hioa.no and 

bbc.com websites already scored high in 

accessibility.

 This project presented a browser 

extension that automatically increases 

website accessibility using three 

adaptive techniques: link enrichment, 

image enrichment, and navigation 

enrichment.

 The prototype works well for all types of 

websites, regardless of their 

compliance level of accessibility, 

although it performs significantly slower 

the more images the webpage contains. 

 For the majority of webpages we tested, 

it usually took between 5 and 15 sec. 
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