TOWARDSA WEB ACCESSIBILITY MONITOR

M.H. Snaprud”, C.S. Jensen™, N. Ulltveit-Moe", J.P. Nytun", M.E. Rafoshei-Klev", A. Sawicka",
and @. Hanssn"
“Agder University Coll ege/Faculty of Engineering and Science
Grooseveien 36,N-4876, Grimstad, Norway, mikad.snaprud@hia.no
"TAalborg University/Department of Computer Science
Fredrik Baers Ve 7E, DK-9220Aalborg @st, Denmark, cg@cs.auc.dk

A tool for the assessment and monitoring of web con-
tent accessibility is proposed. The experimental proto-
type utilises an Internet robot and stores the collected
accessibility data in a data warehouse for further
analysis. The evaluation is partly based on the Web
Accessibility guidelines from W3C.

Keywords: Web, WAI, accessibility, robot, data
war ehouse, mobility.

Introduction

As the information society develops, the “digital di-
vide” grows. On the other hand, appropriate uses of new
technologies can bridge the divide and enable new user
groups to accessinformation and participate in commu-
nicaion. In particular, people with disabilities may
benefit from the development.

We propose atool to monitor the accssibility to
content on the Internet. Using data warehouse tedh-
niques, we an discover how some accssibility proper-
ties depend on variables such as publishing toals, oper-
ating system, script language, geographicd location, etc.

The Web Content Accesshbility Guidelines (WCAG)
[1] of the World Wide Web Consortium (W3C) have
been adopted by eEurope2002 and are recommended for
all public information in all member states. The guide-
lines, promoting multiple representation of content, are
useful in many contexts. For example, a ca driver
“reading” eledronic mail can make use of tools devel-
oped for persons who are blind. Benchmarking web
pages can aso be useful for ranking results from a
seach engine for ablind person.

Several automatic validators, such as the HTML
validator from the W3C [1] or A-prompt [2], are drealy
in use. However, the use of data warehouse technology
in this context seems to be anew approach. An evalua-
tion and report language (EARL) [1] is being developed
by the W3C.

Design of an Accessibility robot

We ae developing a roba, ROBACC, that colleds
accessbili ty properties from web sites.

As a first example property, we cose the “at-tag”
of images. The WCAG 1.0 contains 14 guidelines, the
first of which concerns alternatives to images and audio.

Simple ounting of all images with at-tags is not
useful. First, an existing at-tag may not contain any
useful information. Second, some images are used only
as dyle dements and are generaly ignored by text
browsers. Therefore, we need a mechanism that auto-
maticdly identifies informative dt-tags.

To adiieve this, we suggest to match the dt-tag
against a list of “useless’ alt-tags maintained for ead
natural language. Examples of useless alt-tags include
“click here,” “200kb,” and “image.gif.”

To separate images used only as style dements from
those carying information, we count images just a few
pixels high or wide & gyle dements.

Additional properties are dso stored in the data
warehouse, including cading information, the content
length (sizein kb), and the content language. The acce-
sihbility information will be stored along with a time-
stamp, web-locaions (URIs), the geographicd locaion
of the web server, descriptions of the software used by
the web site, the ROBACC software version, categori-
sations of site owner organisations, etc. The database
designis based on a star-schema as shown in Figure 1.
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Figure 1. Star schemafor the ROBACC data warehouse.
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The dimensions of the star schema describe Location
(physical and virtual address of the site), Provider
(properties of the organisation providing content), Plat-
form (properties of software on the web site), and Con-
tent (properties of the web content). The strength of
using a data warehouse will be more obvious as the
amount of data increases. Still, the data extraction pro-
cedure used currently is useful already for smaller data
sets. For more on data warehousing, see [3].

By storing al information in a data warehouse, we
can compare web sites and perform in-depth analyses of
the evolution of online accessibility over time. For ex-
ample, it is possible to analyse the average accessibility
of web sites based on a certain technica platform, or



compare the web accesshility of the main universities
in different countries.

Some information neals to be entered manually, in-
cluding the following: The spedfic URIs to check, the
name of the site provider, the site cdegory (e.g., public,
private, commercial, education), the site type (e.g.,
employment office, personal homepage, university), and
the implementation language (e.g., Java (server/client),
PHP, ASP, CGl).

ROBACC uses a Python script for fetching access-
bili ty information from HTML and the HTTP header of
a given URI. Data is extraded from the raw data and
entered into the data warehouse regularly by SQL que-
ries. The Python script fetches the URIs of sites to vali-
date from a database, and it uses threads to simultane-
oudly retrieve the information from the sites.

Results

Our initial experiments with a prototype of RO-
BACC confirm that the selected software platform is
suitable for colleding and storing accessibility informa-
tion from web sites. Currently, ROBACC does not fol-
low links reaursively.

We have seleded 15web sites that present different
European countries as an example. We intended to lo-
cae the official page presenting each country (such as
denmark.dk or spain.es). Since the naming pdlicies
differ from country to country, some auntries are rep-
resented by pages about tourism, whereas others are
represented by pages presenting government authoriti es.
The principle underlying the survey method is unaf-
feaed by this.

In the ranking, the British site scored best on the 4t
image ratio. However, the same site till has ©me 180
HTML errors. Every fourth site does not dedare ay
content length. None of the sites use the ntent-
language tag to negotiate which natural language to
return to the requesting browser. In the HTTP, severa
tags can be used to return content on a form requested
by the user. However, the web servers must be set up to
suppat them. As the work with Composite Capabil-
ity/Preference Profiles (CC/PP) develops [1], this may
be used more systematicadly. Adapting the mntent to
spedal nealsise.g. dedt within [4].

Discussion

The aurrent prototype version of ROBACC asses®s
some web site properties. However, to effedively in-
clude new properties, as technology evolves, the achi-
tedure of ROBACC needsto be revised.

One problem with some methods for colleding ac-
cesshility data is that the metrics may time mlledion
closaly to the evaluation. This happens if we have a
number of defined levels of accessibility for mobile
devices, to assgn to a web site, such as no access poar
access sufficient access, and good access Then the
result of our data wlledion can hardly be used later for
other purposes.

By storing instead raw data, we can assess access-
bility from different perspedives and customise our

analyses to speda needs. For example, colour options
can be aucia for a visualy impaired person, whereas
content length may be of interest to a mobile device A
weight for ead property can define auser profile.

An improved toal will be based on software compo-
nents. In this way, new acasshility properties can be
plugged in without further code changes. A challenge
here is to adapt the data warehouse to new aceessbility
properties while still making use of old measurements.
As additional instances of ROBACC are instdled, dis-
tributed queries, retrieving accaessbility information
from multiple databases, may be used.

The metrics for asesding web accessbility needs to
be extended and refined. For example, a readability
index could be useful as a numeric estimation for
Guideline 14 o the WCAG.

A future version should include agraphicd web in-
terfaceto alow URI entry and suppart for online data
analyses based on the data warehouse. Another option is
to conned a spreadshed to the data warehouse.

A further diredion of development is to analyse the
web site by means of techniques such as production
rules, Bayesian networks, or pattern matching. The
OCAWA tod [5] utilises a rule-based approach. Some
previous work on integrating hypertext with artificial
intelligence dso suggests posshble enhancements [6].

Conclusions

A proof of concept version of the ROBACC tool
demonstrates a way to colled and store web accessbil-
ity data for further analysis. Future work will include
more of the 14 guidelines from the WCAG and refine-
ment of the metrics for assessng web-acesshility.

By colleding, analysing, and making avail able red
infformation on accessbility, we may improve the
awareness of accesibility and the understanding of
criticd issuesin accessible web design.

Better use of aready available technologies can
dramaticdly improve the accesibility to content on the
web bah for people with spedal needs and for mobile
devices. ROBACC can be used to monitor to what ex-
tent the potential isadually redised.
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