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EXECUTIVE SUMMARY
This Deliverable specifies Best Practices for delivering accessible Web applications (map, CMS and 
calendar applications) interacting with assistive technologies such as screen readers and haptic 
devices or with keyboard. The recommendations refer to delivered content, to the processes by 
which it is created and the devices  to which it is delivered.

It is primarily directed at developers, maintainers and operators of Web applications. Readers of this 
document are expected to be familiar with the development of Web applications, and to have a 
general familiarity with the technologies involved. Readers are not expected to have a background 
in Web-specific technologies.

This document combines the experience of AEGIS Web developers into one set of Best practices. It 
is a stable document and may be used as reference material or cited from another document. 
AEGIS’ role in making these recommendations is to draw attention to the AEGIS solutions and to 
promote their widespread deployment. This document was created mainly by AEGIS developers, to 
outline a usable web application look and feel that can be followed consistently throughout a 
product line. We created it originally for use within AEGIS, to be used for the web applications built 
here. However, we would like to share these guidelines with anyone else who may benefit from 
them for creating their own web applications. While some of the guidelines refer to AEGIS-specific 
elements and contexts, we are confident that you, the reader, will be able to interpret how they can 
be reapplied to your applications. We hope you find these guidelines valuable, and wish you success 
in creating your own powerful and highly usable web applications, building on these usability-
tested and carefully designed guidelines. 

October 2011                         CERTH/ITI                                                                              vii



AEGIS_D3.5.2a_final                                                        PU                                               Grant Agreement # 224348

1.  INTRODUCTION

1.1.  Purpose of this document
This Deliverable sets out a series of recommendations, namely Best Accessibility Practices, 
designed to improve the developers' Web experience via keyboard, haptic devices and screen 
readers. 

The purpose of these Best Practices is to facilitate consistency in the design and development of 
browser-based accessible applications. These guidelines offer visual designers, usability engineers, 
and software developers the necessary tools for delivering usable and accessible browser-based 
applications.

By following the guidelines outlined here, you can obtain a significant level of consistency both 
within and among applications built using the AEGIS components.

This guide is intended to be a concise and inclusive set of guidelines for developing browser-based 
applications.

This guide cannot: 

• Answer or solve all your application development questions and problems. 
• Substitute for the involvement of Human Computer Interaction (HCI) and visual design 

specialists in your application design and development efforts. 
• Substitute for conducting usability tests and reviews by HCI specialists. 

These guidelines have been defined with the following goals in mind: 

• Aesthetic visual design. 
• Ease of learning and use. 
• Support for several browsers and platforms. 
• Accessibility for users with disabilities. 

1.2.  Document structure
This Deliverable is organized as follows.

• Introduction. Describes the audience, purpose and scope of the Deliverable.

• Web Accessibility requirements. An illustration of the type of problems that the Best 
Practices are intended to ameliorate.

• Overview of Best Accessibility Practices. A discussion of the organization of the Best 
Practices.

• Best Practices targeted to specific AEGIS SP3 categories (map, CMS and calendar 
applications)

• General Best Practices targeted to browser-based applications.

• Conclusions.
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1.3. Audience
Readers of this document are expected to be familiar with the development of Web applications, 
and to have a general familiarity with the technologies involved. Readers are not expected to have a 
background in Web-specific technologies.

Our intention is to make clear to all involved parties what the Best Practices are, and hence establish 
a common basis of understanding. As a result of wishing to be clear to those not already involved in 
the development of Web friendly content, some of our statements may appear to be obvious or 
trivial to those with experience in this area.

The document is not targeted solely at developers; others, such as user interface designers, usability 
specialists, and visual designers are encouraged to read it.

1.4. Scope
This document refers primarily to the accessibility enhancement of Web browsing via keyboard or 
through several assistive technologies such as screen readers and haptic devices.

As the goal of the document is to specify Best Practices for delivery to these devices, statements 
that do not have a specific device interaction aspect are not included. In particular, many Web 
Content Accessibility (WCAG) guidelines are general to all forms of Web access and are not 
repeated here unless they have a specific interpretation.  

The quality of the users' Web experience via an assistive device depends significantly on the 
usability of Web applications, of browsers, and of the device itself. Thus, this document focuses 
primarily on Best Practices for improving applications' usability, browser usability and device 
usability (for reading, navigating, and interacting with content).

1.5. Revision history
This Deliverable may be reviewed until June 2012, when the project comes to its end. When 
necessary, an updated version will be released with clear documentation as to the changes that have 
been introduced. Since this is the first externally available release of these guidelines, there is no 
revision history information yet to report. 
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2.  Introduction to Web accessibility

2.1. Introduction
Developing accessible Web Applications is a set of articles and samples meant to provide web 
developers, as well as others in the application development process, with the information needed to 
develop browser-based applications which are accessible to all users. 

2.2. Accessibility in general
Accessibility, when pertaining to a Web application, means whether an application is usable by 
everyone, including persons with disabilities. This accessibility may be direct or through the use of 
assistive technologies. Generally, Web accessibility varies depending on the type of disability. Low-
vision users might require a large font with a sharp contrast between the background and 
foreground color, whereas color blind users may need to have color-transmitted information 
translated into distinguishable shades of gray. Blind users may be accessing Web applications using 
a screen reader, a type of assistive technology that translates text displayed on the computer screen 
into synthesized speech. Physically impaired users might have difficulty typing key combinations or 
need to navigate with a non-traditional input device. Other types of assistive technology include 
magnification programs to enlarge the text on the screen and refreshable Braille displays that 
reproduce a tactile output of the text presented on the computer screen. 

Making Web applications accessible is not only beneficial for those with disabilities. Generally, 
removal of barriers on Web applications is simply a matter of good design, but it also benefits 
others such as those using low-end technology with lower modem speeds, persons utilizing wireless 
Internet connections and the aging. A Web application that is navigable by assistive technology is 
also accessible by phones and palmtops [1.] whose small screens make it difficult and time-
consuming to scroll through the information that was designed with the desktop user in mind [2.]. 
Making a website accessible may increase cost of design by one to two percent, but will increase 
the audience by twenty percent [3.]. 

The need of accessible Web applications leads to the development of sets of guidelines and from 
various standardization bodies or other organizations authorities that deal with web accessibility. All 
those attempts have created a whole framework of guidelines and checkpoints that the developer 
must fulfil in order to create an accessible to all, Web application. On one hand, the variety of 
guidelines and checkpoints and their abundance, creates a basic but important help for the 
developers to start on. On the other hand, their great number, their complexity and the fact that most 
of them are overlapping when going from one standardisation body to the other, makes it hard to 
choose between them and actually implement them. 

2.3. Web accessibility in AEGIS
The new Accessible Rich Internet Application (WAI-ARIA) technology from the World Wide Web 
Consortium (W3C) specifies a set of attributes that can be added to an HTML application to modify 
the Accessibility API. However, this technology is quite new, and organizations who are still using 
older browsers may not be able to take advantage of it. In AEGIS SP3, and specifically in WP3.2: 
“Open web application component sets for accessible rich web applications” we have already 
worked on WAI-ARIA, developed several accessible widgets from jQuery, MooTools and Fluid 
Infusion libraries and integrated them in NetBeans IDE. 
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AEGIS developers used these NetBeans plug-ins and created accessible Web applications. During 
the design and implementation phase, AEGIS developers have accumulated a fairly good 
knowledge about accessibility basics and how to implement them on a Web application. 

This Deliverable presents their Best Practice Statements that might make other developers' 
individual work a bit easier and hopefully a bit shorter. 

In the next chapter, the structure of the Best Practice Statements is presented while in the following 
chapters specific statements for haptic map applications, CMS applications and calendar 
applications can be found. Developers that do not specialize to none of these three categories may 
have a look at chapter 7, where several general guidelines are proposed by AEGIS developers in 
order to develop accessible browser-based applications.
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3. Structure of Best Practice Statements
This chapter describes the structure of the Best Practice Statements. Most of them consist of: 

• The Heading: The functional area that is addressed by the statements.

• The Statements: One or more Best Practice statements, identified in the following way:

[EXAMPLE] This is a Best Practice statement. 

• What it means: An explanation of the significance of the statements under this heading.

• How to do it: A discussion of techniques and some suggestions as to how to implement.

• References: Where appropriate, references to related WCAG points and other immediate 
references.
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4. Haptic RIA Maps

4.1. Review
At the beginning of the work on Haptic RIA Maps application, a state of the art analysis on haptic 
map interfaces and relevant applications has been performed. The analysis revealed that in the past 
few years the scientific community turned its interest to non-visual forms of representation, using 
the haptic and the auditory information channels. However, only recently a substantial decrease in 
price has allowed a strong diffusion of these technologies into the accessibility domain. The 
adoption of haptic devices by people with disabilities and especially by visually impaired users, 
who meet huge obstacles in accessing the Web, can efficiently support the symbolic information, 
like Web 2D maps. In this respect, existing assistive technologies and multimodal interactions 
constitute valuable tools to provide visually impaired people with an intuitive interface dedicated to 
the improve their visualization of Web maps. In particular, they can take advantage of haptic force 
feedbacks and audio sonifications when interacting (touching) with the cartographic information of 
a Web 2D map.

Some studies showed that visually impaired and especially blind users may be able to recognize 
simple objects [4.] using a haptic device such as the Phantom1. For example, Jansson [5.] attempted 
to enable blind people to touch virtual geographical environments with a haptic mouse and with a 
Phantom Omni device, but the benefits of these new devices do not show real improvement. Later 
Jacobson [6.] et al. use a force-feedback mouse and auditory labels or directions to give a mixed 
modal interface that allows more comprehensive feedback [7.]. 

However, when the environment becomes more complex, the need for additional information 
becomes imperative. The FP7 HaptiMap project2 is aimed at making maps and location based 
services more accessible by using several senses like touch, hearing and vision. Moreover, authors 
et. al. [8.] developed a standalone application for visually impaired that accepts as input a 2D map 
(in a specific zoom size) and improves the map exploration through haptic devices without however 
supporting Web 2D maps or providing any additional spatial data and/or POIs.

Scalable Vector Graphics (SVG) maps have also been proposed for the navigation and partially 
support of the visually impaired. Scalable Vector Graphics contains designed-in accessibility 
features such as graphic scalability (useful for people who have low vision), sound effects 
integration, and description tags. Multi-modal communication, such as sound mode (sound effects, 
voice annotation), touch mode (haptic mouse, touch tablet), and visual mode comprise the 
interactive features and enhance the accessibility of these maps. 

After having reviewed the above applications, we conclude that there is no application which could 
support blind navigation and enable haptic map exploration through the usage of haptic devices and 
thus, Haptic RIA Maps is an innovative application.

A methodology has been applied during the development of Haptic RIA Maps application which 
included the specification and detailed design of the involved software modules, based on the 
requirements imposed by the AEGIS description of work. The goal of the adopted methodology was 
to clarify and describe in detail the functional specifications of the application. The involved steps 
towards this achievement included: 

1. The identification and detailed description of the involved usage scenarios and their specific 

1 http://www.sensable.com/haptic-phantom-omni.htm
2 http://www haptimap.org
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use cases;

2. The collection of functional and technical requirements;

3. The design steps and architecture;

4. Selection of the implementation technologies and software development.

A brief description of each one of the specific steps adopted by our application development 
methodology can be found in Deliverable D3.5.1a [22.]. 

4.2. 1st pilots
The Haptic RIA Maps application for the 1st phase was produced as a desktop prototype. The aim of 
the application was to provide visually impaired users with an easy way to access conventional 2D 
maps. The user could interact with the produced 3D model of the map and examine its properties. 
The developed framework analyzed the map image so as to obtain the enclosed information. While 
navigating, audio messages were displayed providing information about the current position of the 
user (e.g. street name).

This Windows-based desktop application takes as input a 2D image map and enables its haptic 
exploration. The application utilizes open-source Optical Character Recognition (OCR) and Text-to-
Speech (TTS) mechanisms, in order to automatically recognize the street names and transform them 
into speech. This application provides a navigation on generated 3D maps in an appropriate time, 
without creating further delays to users with visual impairments. In technical terms, it performs 
correct optical character recognition and audio support given that the street names are provided on 
the map. In addition, this application provides haptic support for all streets that are present on the 
map.

The scenario upon which the user validation took place for the  desktop prototype is following 
below:  

1. The user   opens the Haptic RIA maps desktop application.

2. The user   loads a still image of the 2D map. (Illustration 1)

3. The system   creates the road network structure.

4. The system   generates the pseudo-3D map (Illustration 2).

5. The user    is able to navigate  in the generated pseudo-3D map using haptic devices.

October 2011                         CERTH/ITI                                                                               7   
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4.2.1.Results from 1st pilots
The participants of the first pilot phase made almost no positive comments on the prototype. They 
all underlined that they would like it to be more usable and that they cannot rely on its application 
to get information about road network structure. The hardware and software installation was 
complex for non experienced users thus making the application difficult to be used.

Moreover the vast majority of the participants mentioned that they were not satisfied with the audio 
feedback and that the application requires extra knowledge and technical expertise for its use. They 
needed to have the device explained to them. 

Participants also reported the lack of context/semantic information about current position and POIs. 
They would prefer more descriptive messages and a street finder would be more helpful. They 
compared it to a traditional GPS and the application was far behind in terms of positioning, 
description or help map for geolocation.

Important recommendation from 1st pilots has also pointed that language support is a must. Also 
favourite places or routes (for example directions to favourite places), directions and nearby POIs, 
and perhaps rotating maps should be added.

All the subjects that participated in the test of the Haptic Ria Maps prototype, stated that they don't 
usually use any haptic device so they describe themselves as novice users. The application that they 
had tested, according to their answers, concern only games and they didn't have any previous 
experience in general map exploration.

Despite that, all participants claimed to have little familiarity with ideas associated to the haptic 
navigation and according to them the benefits of using haptic devices while navigating and audio 
messages that are displayed providing information about the current position, will be helpful in 
remembering (due to touchable sensations) especially for low vision or blind users who could be 
able to memorize maps and routes and improve orientation. 

In conclusion, the Haptic RIA Maps application has not been able to provide an easy way to use and 
interact with the maps and their properties, so the hypothesis has not been adequately met.

4.2.2.Corrective actions
Based on the results from first pilots, the desktop prototype was turned into a web-based 
application. Haptic RIA Maps is now a web application that enables haptic exploration of any map 
area supported by the OpenStreetMap service3. All 3D map data are automatically generated by the 
application. Moreover all audio messages (about road names, crossroads, POIs, etc.) are 
automatically generated on-the-fly, taking into account the cursor’s current position. During haptic 
exploration, the visually impaired user is informed about his/her current position via audio 
messages (if the cursor is on a road, the user can be informed about current road’s name; if the 
cursor is on a POI, the user can hear the POI’s description). The user may also be informed about 
the distance between the current position and the next crossroad (the application takes into account 
user’s moving direction) as well as the road names of the intersected roads. A sonification 
mechanism (5 different sounds with different pitch) provides a quick and easy way for realizing the 
distance between current position and the next crossroad. Additionally, the user can be informed via 
audio messages about the distance between current position and all the POIs of the map area as well 
as the position of each POI relative with user’s current position (north, south, west, east, north-west, 
north-east, south-west, south-east).

3 http://www.openstreetmap.org/
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The following detailed corrective actions were undertaken which then structured to Best Practice 
Statements:

1. Make installation and set-up easier  .   The desktop application turned to a web application 
thus, no installation for the Java applet is needed. The only installation that is essential is for 
the haptic drivers (according to the device that users are going to use). 

◦ For "NOVINT Falcon" haptic device download and install the latest Novint Falcon 
drivers from: http://www.novint.com/index.php/support/downloads 

◦ For "Phantom Omni"/"Phantom Desktop" haptic device download and install the 
latest version of OpenHaptics toolkit: http://www.sensable.com/products-
openhaptics-toolkit.htm

2. Make use of various map regions:   The application enables haptic exploration of any area 
supported by the OpenStreetMap service. All 3D map data are generated on-the-fly 
automatically by the application, according to the OSM data returned from the 
OpenStreetMap web service. 

3. Improve haptic rendering:   Haptic rendering is performed on a grooved-line map of the 
streets in the area that is automatically generated. 

4. Improve audio feedback  : Audible cues are automatically generated according to the OSM 
street names data returned from the OpenStreetMap web service. Also, sonification is 
supported to provide proximity information to POIs and crossroads.  The sonification 
mechanism provides audio information regarding the distance between current position and 
the next crossroad. Semantic information concerning crossroads, POIs was added.

5. Improve the text-to-speech quality  . New TTS mechanism is used in the web version.

6. Zoom feature:   A 4-level zoom support is now added to the application.

7. Language support  : The new version of Haptic RIA Maps supports several languages: 
Bosnian, German, Greek, Spanish, Finnish, French, Croatian, Hungarian, Italian, 
Portuguese, Romanian, Slovak, Scottish, Serbian, Swedish, Turkish, Mandarin Chinese.

4.3. 2nd pilots 

This section analyses the most important aspects that were taken into account during the Haptic RIA 
Maps development phase in view of the 2nd pilots. In particular, the basic steps are listed below:

1. Core development: In this step a Java applet was created. This applet supports text to speech 
functionality (TTS), sonification mechanism, 3D map generator, semantic information about 
crossroads, 4 level zoom feature, language support. Currently, a click on the applet is 
required. We expect in the next version (February 2012) that automatic focus will be given 
to the applet once blind user activates the corresponding tab including the applet. Thus, 
blind user will be able to discover the applet and interact with it automatically. While user 
navigates in the Haptic RIA Map's site with the three available tabs (help, about, applet), 
only the screen reader's TTS provides output. Haptic RIA Map's TTS is activated once user 
press “Get Map” or “Search” options. Then the map is loaded and user can haptically 
explore the map listening to audio messages deriving from the  Haptic RIA Map's TTS. 
During this exploration, screen reader's TTS does not provide any information, thus no 
intervention is caused. However, in the next version (February 2012) we could automatically 
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stop screen reader's TTS once the map is loaded and let only the Haptic RIA Map's TTS 
enabled.

2. UI development: After the core development phase, the User Interface (UI) of the applet is 
designed so that it fulfils AEGIS needs. In the next part of the design process the appropriate 
accesasible widgets were added (jQuery accessible tab component) for different tabs that 
were created (applet, help, about). 

3. Link with assistive devices: Last but not least, the appropriate programming is added to the 
Java applet in order to communicate with haptic devices. All the functionality is presented to 
the end user in the front-end of site. 

The architecture of the new application is presented below (Illustration 3). A user selects a map area 
to explore (using the "search" option or by giving the exact longitude and latitude). In the first 
option Google Maps web service is used to return the exact longitude and latitude. Then the 
application calls the OpenStreetMap web service (with longitude and latitude as input parameters), 
which returns the description of the selected map area in XML format (OSM). Finally a 3D 
representation of the the selected map is automatically generated according to the OSM (3D map 
generator module). The visually impaired users can now explore the 3D map using a haptic device 
(e.g. Sensable Phantom, Novint Falcon, etc.). During haptic exploration, audio messages inform the 
user about cursor's current position on the map (TTS mechanism, semantic information). 
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4.3.1. Selection of implementation technologies
The following technologies were used during the Haptic RIA maps development:

• OpenStreetMap web service was selected because it returned better vector-based map data4

• FreeTTS 1.2 - A speech synthesizer written entirely in the Java programming language5

• Haptic devices: For the technical validation of this application several haptic devices were 
used namely the Novint Falcon, the Phantom Omni and the Phantom desktop. The first one 
was used for its affordable price while the other two for the better haptic feedback results. 

4 http://wiki.openstreetmap.org/wiki/.osm
5 http://freetts.sourceforge.net/docs/index.php
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4.4. Best Practice Statements for haptic map applications

This chapter provides some specific Best Practice Statements that are targeted to haptic map 
applications and are derived from developers' experience during the two development and one 
validation phases. 

4.4.1. Map representation

[HAPTIC_MAP_REPRESENTATION] Represent the map in such a way that the haptic 
interaction is more operable. 

• What it means: Tactile graphics are generally presented using embossed or swell paper, 
because the skin on a person's finger can bend around a raised dot or line and feel many 
sides at once. But most haptic devices, including both the Phantom and the Falcon, restrict 
the user to one point of contact. Experimental results using the Phantom have shown that 
users find it easier to follow grooves than raised lines.

• How to do it: In AEGIS, we have used  grooved line map representation (Illustration 4) 
during the haptic representation of the map, since it is reported in the literature that such a 
structure is better perceived using a haptic device, when compared to a raised line map. The 
groove design rather than a raised one ensures that the stylus is constrained to move along 
the curves,  thereby making it easier to focus on the distinguishing textures. 

• References: [12., 13.]
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4.4.2. Semantic information

[SEMANTIC_MAPPING] Provide semantic map information. 

• What it means: “Semantic mapping” adds meaningful information to the map such as the 
3D structure of the environment, the position, name and images of the detected objects and 
the crossroads.

• How to do it: In AEGIS, we have used  auditory/textual information about user's 
current position and about the next crossroad in user's moving direction. Moreover, audio 
messages inform the user about:

◦ the current distance (in meters) from each POI

◦ the position of each POI relatively with user's current position (north, south, west, east, 
north-west, north-east, south-west, south-east)

• References: [14., 15.]

4.4.3. Text to Speech Synthesis (TTS)

[TTS_MECHANISM] Provide text-to-speech voice synthesis of street names, crossroads, 
POIs, etc.

• What it means: A computer voice, also known as text-to-speech, uses a text-to-speech 
program to convert written text, for example a street name, into the sound of a human voice.

• How to do it: In AEGIS, we have used the FreeTTS 1.2 - A speech synthesizer written 
entirely in the Java programming language. 

• References: [16.]

4.4.4. Sonification

[SONIFICATION] Use sonification to inform users about distance from crossroads.

• What it means: Provide non-speech audio to convey map information or conceptualize 
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data.

• How to do it: Haptic RIA Maps application supports sonification. There are 5 different 
sounds:

◦ A high pitch sound when “distance from next crossroad is <= 25m”

◦ A medium pitch sound when “25m < distance from next crossroad <= 50m”

◦ A low pitch sound when “50m < distance from next crossroad”

◦ A unique sound when user is at a crossroad

◦ A unique sound if there is no visible crossroad in user's moving direction. 

• References: -

4.4.5. Multi-Language Support

[MULTI-LANGUAGE_SUPPORT] Multi-language support at the street finder.

• What it means: Multi-language applications have become increasingly popular with the 
emergence of the World Wide Web. It is ever more important for developers to reach end-
users in different countries, and one of the best ways of doing this is by having their 
application in multiple languages. Map applications for blind users can support multiple 
languages during search functionality. While a user may start typing a search criterion (using 
the keyboard) he/she can use several languages to refine the search.

• How to do it: While developing Haptic RIA Maps application, we realize that visually 
impaired users want to navigate listening to audio messages in their own language. Haptic 
RIA Maps application supports several languages during search functionality: English, 
Bosnian, German, Greek, Spanish, Finnish, French, Croatian, Hungarian, Italian, 
Portuguese, Romanian, Slovak, Scottish, Serbian, Swedish, Turkish, Mandarin Chinese. The 
language that is supported from Haptic RIA Maps is English. However, for usability issues, 
we have provided multi-language pronunciation for POIs and street names. The application 
uses the keywords from search criterion in order to understand the user's country and then 
provides corresponding pronunciation while user is listening to audio messages. For 
example, a message from the application is: Crossroad with Egnatia and Agias Sofias street 
(Greece). For words crossroad and street, English language is used, however for street 
names like Egnatia and Agias Sofias, Greek pronunciation is used.

• References: http://espeak.sourceforge.net/test/latest.html
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4.4.6. Keyboard Navigation 

[NAVIGATION_INFORMATION] Provide quick and easy keyboard navigation. 

• What it means: Provide simple keyboard navigation methods. Keyboard navigation 
methods should be as straightforward as mouse navigation methods. Provide programmable, 
customizable shortcut methods for common and repetitive tasks. Conduct usability studies 
on an application's keyboard UI design, without the mouse, to ensure ease of use. 

• How to do it: In Haptic RIA Maps application we have tried to follow commonly 
recognized shortcut key assignments such as “+” and “-” keys for zoom in and zoom out. 
However, this does not mean that all shortcut keys need to be standardized or that 
applications must always be forced to support the same shortcut keys. We haven't detected 
any conflicts with AT shortcuts during tests. If problems arise, they will be faced in the next 
version.

• References: -

4.4.7. Alternative Input

[ALTERNATIVE_INPUT] Provide alternative input strategies. 

• What it means: The system should enable users to accomplish the same function in 
multiple ways including at least one method not requiring fine manipulation skills on the 
part of the user.

• How to do it: In Haptic RIA Maps application, user can select a map area to explore using a 
search criterion or by providing the exact latitude and longitude of the area. For example 
when a visually impaired user is at the main screen of the applet, he/she may use start typing 
a search criterion (using the keyboard). But he /she can also give focus to the latitude text 
field. Then, he/she may start typing the selected latitude (Illustration 5). 

• References: -
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4.4.8. Zoom support

[ZOOM_SUPPORT] Support zoom in various levels. 

• What it means: The system should support various levels of zoom.

• How to do it: Haptic RIA Maps application supports 4 levels of zoom (Illustration 6).

• References: -

4.4.9. Movement Control

[MOVEMENT_CONTROL] Flexibility of movement controls. 
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• What it means: The system should provide sufficient movement controls to support all 
aspects of the task.

• How to do it: In Haptic RIA Maps application, if a visually impaired user desires to explore 
a map area which is near to his current position, s/he can use the arrow keys of the keyboard 
(up/down/left/right).

References: http://160.40.50.89/HapticRIAMaps/

4.4.10.   System Feedback

[SYSTEM_FEEDBACK] Provide system feedback. 

• What it means: The system should provide extra features to all modalities giving more help 
to VI users.

• How to do it: During Haptic RIA Maps initialization, the haptic device automatically moves 
to the centre of the map. When the haptic device does not apply any force to user’s hand 
the initialization step has been finished and the user may start exploring the map. 

• References: http://160.40.50.89/HapticRIAMaps/
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5. CMS Demonstrator

5.1. Review
In the context of collaborative content creation, Content Management Systems define a set of 
procedures used to manage work flow in a collaborative environment. Making a CMS accessible 
from scratch is not always an easy process. Even though many patches are available that facilitate 
the various steps of adding WAI-ARIA in existing CMS themes [11.], the core development of 
accessible widgets for a CMS remains a manual task that requires good knowledge of the 
accessibility to be modeled, as well as good accessibility skills and experience. 

Choosing the appropriate CMS is a complex task that involves a sequence of steps. First of all, the 
functional requirements have to be determined; that is why? questions such as the following ones 
have to be addressed: why it is necessary to use the CMS? Where it is going to be used? What are 
the requirements that have to be met? There should not be a compromise between functionality and 
accessibility.  Rather,  an accessible solution should be provided for all  functionalities.  Next,  the 
accessibility standards  or  guidelines  involved in  the  CMS selection  process  must  be  specified. 
Finally, it is important to look at the themes and modules of the CMS that is intended to be used. 
While a CMS can be accessible out of the box, it  is  very possible that  third party themes and 
modules are not. 

CMS Demonstrator is positioned in the scope of applying WAI-ARIA roles states and properties to 
open-source  widgets,  using  Wordpress  CMS  as  a  basis.  The  reason  for  which  CMS  widget 
accessibility has obtained noticeable  interest  in the last  years,  is  that  creating a new accessible 
widget from scratch is usually a time-consuming and cost-inefficient task by its nature. On the other 
hand, reusing existing accessible widgets (e.g. jQuery, MooTools, Fluid Infusion Toolkits) may save 
significant  effort  and  helps  interacting  with  different  Content  Management  Systems.  This 
demonstrator allows a user/Web author (non-experienced) to use these widgets in order to produce 
an accessible application (e.g blog). 

In general, our work defines a methodology to be applied to existing CMS widgets for the purpose 
of  their  accessibility enhancement.  Various  content  management  systems exist  in  the literature, 
however none of them perfectly fulfils all practical accessibility needs. Most of them are tailored to 
specific functionality and handle processes differently. There are a number of guidelines offered by 
the  W3C  that  CMS  developers  can  use.  The  three  main  standards  apply  to  three  main  areas 
commonly found in CMS are provided below:

1. Front-end: The front end is what the website visitor sees and interacts with. It is arguably the 
most important area of the site to cater for in terms of accessibility. Many CMS allow most 
accessibility  guidelines  to  be  implemented  to  some  degree.  The  generally  accepted 
guidelines to follow here is the Web Content Accessibility Guidelines6 (WCAG). 

2. Back-end: The back-end is where the website author can update, add, delete, or otherwise 
alter content for the front-end. Only site owners, managers and content developers may have 
access to  this  area.  Ensuring that  the back-end meets  accessibility guidelines  will  allow 
people with disabilities to manage and maintain the site and the content. Most CMS do not 
comply with accessibility guidelines in the back-end. As well as WCAG, the other set of 
accessibility  guidelines  that  is  of  utmost  importance  to  follow  is  the  Authoring  Tool 
Accessibility Guidelines7 (ATAG).

6 http://www.w3.org/TR/WCAG/
7 http://www.w3.org/TR/ATAG20/
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3. Widgets:  Widgets are stand-alone applications or components that can be embedded into 
third party sites by any user on a page where they have rights of authorship (e.g. a webpage, 
blog, or profile on a social media site). Widgets are useful applications that allow users to 
turn personal content into dynamic web applications that can be shared on just about any 
website. CMS developers have another set of guidelines they may rely on to improve widget 
accessibility.  This  is  the  Web  Accessibility  Initiative  (WAI)  Accessible  Rich  Internet 
Applications Suite (ARIA), or WAI-ARIA8. 

5.2. 1st  pilots
The CMS Demonstrator was not provided as a prototype in the 1st phase of pilot tests. 

5.3. 2nd pilots 
This section analyses the most important aspects that were taken into account during the CMS 
Demonstrator's development phase. In particular, the basic steps are listed below:

1. Core plug-in development: In this step well-structured plug-ins were created according to 
the guidelines provided by WordPress. The necessary hooks were added in order to 
communicate with the infrastructure of the CMS. All the functionality that is presented to 
the CMS administrator in the back-end is also developed. This allows the developed plug-
ins to be embedded into the CMS.

2. UI plug-in development: After the core development phase, the User Interface (UI) of the 
plug-ins is designed so that it fulfils AEGIS needs. In the next part of the design process the 
appropriate widgets are added to the CMS plug-ins. These widgets are provided by various 
AEGIS partners/sources and are WAI-ARIA enabled. There are three types of component 
sets selected for AEGIS implementations as more applicable, namely the jQuery (provided 
by AOL), the MooTools (provided by FhG/IAO) and the Fluid Infusion (provided by 
IDRC). 

3. Functionality plug-in development: Last but not least, the appropriate programming is added 
to the plug-ins in order to enable their functionality. All the functionality is presented to the 
end user in the front-end of the blog or site. The functions provided by the CMS should be 
used in order to take the best regarding performance and error-free code.

5.3.1.Selection of implementation technologies 

The following technologies were used during the CMS Demonstrator development:

1. Various content management systems exist in the literature, however none of them perfectly 
fulfils all practical accessibility needs. Most of them are tailored to specific functionality and 
handle processes differently. Chapter 2 of the paper submitted to AEGIS workshop [9.], 
describes the accessibility status of three most well known Content Management Systems 
(Drupal, Joomla and WordPress). After having reviewed these Content Management 
Systems, we concluded that the examined systems address different type of accessibility. 
However, WordPress was used as a basis for applying WAI-ARIA to open-source CMS 
widgets. This CMS surpasses the more traditional Content Management Systems, such as 
Drupal and Joomla, in that it provides support for widget addition to a sidebar by simply 

8 http://www.w3.org/TR/wai-aria/
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dragging them to where the user want by simply using drag-and-drop widgets admin 
interface. Its back-end is more user-friendly and provides a simpler and more 
straightforward accessibility support. Beyond this, WordPress is the most widget oriented 
CMS, thus making it the appropriate choice for our work. Equally, its back-end in 
combination with a plethora of plug-ins supports full front-end accessibility9.

2. Widget libraries (MooTools, jQuery and Fluid Infusion) have been selected after a thorough 
survey of rich Internet application UI component sets which can be found at D3.2.1 annex 
[10.]

5.4. Best Practice Statements for CMS applications

We have seen from the state of art analysis that there are a number of guidelines offered by the 
W3C that CMS developers can use. The three main standards apply to three main areas commonly 
found in CMS are WCAG, ATAG, WAI-ARIA guidelines. What we present in this chapter are some 
additional specific Best Practice statements that are targeted to CMS applications that are derived 
from developers' experience during 2nd phase and could be used in connection with W3C's 
guidelines. 

5.4.1. Element Information

[ELEMENT_INFORMATION] Provide information like titles, names and descriptions on 
UI elements.

• What it means: Where tasks require access to the visual content of user interface elements 
beyond what a label provides, software should provide user interface element descriptions 
stored as accessible text, that are meaningful to visually impaired users. Following this best 
practice allows assistive technologies to identify and manipulate UI in sample controls and 
applications. 

• How to do it: In AEGIS, we have used WAI-ARIA roles, states and properties in order to 
allow AT to convey appropriate information about widgets, elements, behaviours to persons 
with disabilities. CMS Demonstrator is such an application where WAI-ARIA enabled 
widgets (such as buttons, tooltips, sorting grids, tabs, etc.) are supported allowing AT to 
access this information. 

• References: http://www.w3.org/TR/wai-aria/

5.4.2. Keyboard Accessible components

[KEYBOARD_ACCESSIBILITY] Ensure that components are accessible by keyboard. 

9 See http://codex.wordpress.org/Accessibility and http://wordpress.org/extend/plugins/tags/accessibility.
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• What it means: The system should ensure that all accessible components include keyboard 
navigation.

• How to do it: While setting up CMS Demonstrator, we have ensured that all the widgets 
and components are accessible via keyboard. In addition, detailed keyboard shortcuts were 
given for every WAI-ARIA enabled widget of the CMS demonstrator thus allowing users to 
understand how to interact with it. These shortcuts can be found in D3.5.1a [22.]. We have 
tried to follow commonly recognized shortcut key assignments and we haven't detected any 
conflicts during tests. If problems arise, they will be faced in the next version.

• References: http://aegis.iti.gr/pilots/Fluid/after/, http://aegis.iti.gr/pilots/JQuery/after/, 
http://aegis.iti.gr/pilots/MooTools/after/

5.4.3. Back-end Accessibility

[BACK-END_ACCESSIBILITY] Ensure that the back-end of the CMS is accessible. 

• What it means: The system should ensure that the back end of the CMS is accessible.

• How to do it: While setting up CMS Demonstrator, we have tried that both the front-end 
(browsable information and pictures ) and the back-end (administration site) are accessible. 
In order to achieve this, we have removed the JavaScript drag and drop functionality from 
the back-end by disabling it and instead keep the weight and parent fields available.

• References: http://aegis.iti.gr/pilots/Fluid/after/wp-admin, 
http://aegis.iti.gr/pilots/JQuery/after/wp-admin, http://aegis.iti.gr/pilots/MooTools/after/wp-
admin

5.4.4. Screen-reader Accessible components

[KEYBOARD_ACCESSIBILITY] Ensure that components are accessible by screen reader. 

• What it means: The system should ensure that all components can be navigated with a 
screen reader.

• How to do it: While setting up CMS Demonstrator, we have ensured that all the widgets 
and components are accessible via a screen reader. Tests have been conducted with various 
screen readers such as: trial versions of the leading JAWS and Window-Eyes screen readers 
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which are available for free download. However, the open-source NVDA Screen Reader is 
the best option for developers as it is both free and provides excellent support for ARIA. 

• References: http://www.freedomscientific.com/products/fs/jaws-product-page.asp, 
http://www.nvda-project.org/, http://www.gwmicro.com/window-eyes/ 
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6. Calendar application

6.1. Review
According to user research performed with blind users, there are several typical behavioural 
patterns. Some users use just their own memory for planning and remembering the appointments 
and tasks. They claim that this is the easiest way for them but on the other hand they admit they had 
forgotten already some appointments in the past.

The second common use-case is usage of TTS enabled mobile phone calendars for managing the 
tasks and appointments. The benefit of the mobile phone is clear. People can carry it in the pocket 
so it is always at hand. It can also remind them important appointments via reminder alarm. Most of 
the interviewed people were using mobile phones from Nokia (Symbian based). Nokia phones can 
be easily synchronized with MS Outlook. Problem is that MS Outlook is reported as poorly 
accessible as well as Nokia PC Suite application for synchronization.

Using the month grid view in Nokia calendar is not problematic for them but is not very convenient 
for searching among future appointments. These problems are more painful when density of events 
is low and the user is forced to go through empty days. “Agenda overview”  list of events would be 
helpful.

Some users reported, they are using simple notepad applications on the desktop for saving notes or 
they are sending e-mails themselves as a simple form of reminder. One user missed name-days in 
calendars he is using.

6.2. 1st  pilots
Calendar application was not provided as a prototype in the 1st phase of pilot tests. 

6.3. In view of 2nd pilots 
This section analyses the most important aspects to be considered during the development of 
accessible Calendar application. In particular, the basic steps are listed below:

1. Core development: In this step the core development of accessible Calendar application will 
take place. Appropriate APIs and components that will constitute the basis will be selected 
carefully. 

2. UI development: After the core development phase, the User Interface (UI) of the 
application will be built up from “AEGIS” accessible WAI-ARIA components (jQuery, 
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MooTools, Fluid Infusion) thus providing access to the common Google calendar features 
including the agenda overview, event planning and searching, event reminder. 

6.3.1.Selection of implementation technologies 
The Accessible Calendar application is using Google calendar API [17.] for access to the Google 
calendar services. The PHP Client Library based on Zend Framework provides a set of PHP 
functions for communication with Google calendar API 1.0. Google calendar API 2.0 provides 
access to more calendar features than the older version of API, but there is not direct support in the 
form of PHP libraries.

The accessible user interface is built up from “AEGIS” accessible ARIA components (jQuery, 
MooTools, Fluid Infusion), which  have been selected after a thorough survey of rich Internet 
application UI component sets which can be found at D3.2.1 annex. At this time there is no ARIA 
enabled datepicker widget coming directly from AEGIS, so alternative a 3rd party ARIA enabled 
accessible datepicker widget will be used. We have concluded to the following three datepickers:

• Unobtrusive javascript datepicker [19.]

• Accessible ARIA datepicker [20.]

• Unobtrusive datepicker widget V5 [21.]

6.4. Best Practice Statements for web-based calendar applications

From our experience with development of web-based accessible calendar application we could 
mention the following practises that could enhance accessibility of the application (especially for 
visually impaired users). Practises mentioned in previous chapters also should be taken into 
account. 

6.4.1. Minimisation of  number of keystrokes necessary to perform 
requested action

[STEP_MINIMISATION] Minimise all unnecessary steps. 

• What it means: Avoid all unnecessary application states/steps in the way to the action user 
wants to perform (e.g. deep hierarchical menus).

• How to do it: Analyse structure of the application and simplify it where possible. Provide a 
set of short-cuts for different important parts of the application. For example, provide a 
short-cut for different modes of viewing the calendar data.

• References: -
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6.4.2. Provide possibility of efficient analysis of the complex information

[EFFICIENT_ANALYSIS_FOR_COMPLEX_INFORMATION] Provide different modes 
for presenting complex information. 

 
• What it means:  Complex data structures such as calendar event entry could be hard to 

observe, especially when the user is manipulating more than one entry. Shared calendars and 
collaborative environment may easily lead to confusions if not handled properly.    

• How to do it: Provide different modes of presenting the information. Include option for 
grouping, sorting and filtering the data in any state of the application. 

• References: -

6.4.3.  Provide evident information about present status of the 
application and actions that are being performed 

[CURRENT_STATUS_INFORMATION] Provide information for the current status of the 
application. 

• What it means: the user needs precise information about the current status of the 
application like which day or month is currently displayed, which calendar item is being 
edited, etc. The user should also have some method how to easily check the application state 
on his own request.    

• How to do it: Provide clear information about status of the application in textual form. 
Provide also keyboard short-cut that could be used for manual checking of the application 
status. This can be performed either by accessible alert dialog window opened by keyboard 
short-cut or by defining an ARIA landmark region.    

• References: -
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7.  General Best Practice Statements

This section contains some general guidelines and recommendations for the development of every 
web application. These guidelines are derived from research as well as from experience working on 
the design and development of various Web-based applications during AEGIS project. After having 
reviewed standards such as WCAG 1.0, WCAG2.0 and WAI-ARIA, AEGIS developers have started 
to use and implement several of them during SP3 development phases. In some cases, they have 
found some additional practical tips that they would like to share with anyone else who may benefit 
from them for creating their own web applications. However, these guidelines cannot: 

• Answer or solve all your application development questions and problems. 
• Substitute for the involvement of Human Computer Interaction (HCI) and visual design 

specialists in your application design and development efforts. 
• Substitute for conducting usability tests and reviews by HCI specialists. 

This work encompasses  applications reviewed by focus groups. Due to a current lack of empirical 
data to support these recommendations, it is important to point out the goal of this guidelines. The 
objective of these recommendations is to address the issues associated with web application design 
and to present an overall method for thinking about them. An understanding of how and why to 
adopt this approach is more important than a strict adherence to all the points outlined below. The 
recommendations should not be interpreted as established guidelines. Rather, their use or disuse 
should be supplemented with user testing. Because most web applications are unique, their 
particular guidelines are often unique as well. 

7.1.  Keyboard Navigation 

[NAVIGATION_INFORMATION] Provide quick and easy keyboard navigation. 

• What it means: Provide simple keyboard navigation methods. Keyboard navigation 
methods should be as straightforward as mouse navigation methods. Provide programmable, 
customizable shortcut methods for common and repetitive tasks. Conduct usability studies 
on an application's keyboard UI design, without the mouse, to ensure ease of use. 

7.2.  Alternative Input

[ALTERNATIVE_INPUT] Provide alternative input strategies. 

• What it means: The system should enable users to accomplish the same function in 
multiple ways including at least one method not requiring fine manipulation skills on the 
part of the user.
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7.3.  Multimodal Output

[MULTIMODAL_OUTPUT] Using multimodal output.

• What it means: Where multimodal output is used, information presented in each modality 
should be readily understood, unambiguous and necessary to complete a task.

7.4. Navigation Bar

[NAVBAR] Provide only minimal navigation at the top of the page. 

• What it means: Provide basic navigation, which should be placed on the top of the page. 
Any other secondary navigational element may be placed at the bottom of the page if really 
needed. It is important the users should be able to see page content once the page has loaded 
without scrolling.

7.5. Balanced Structure

[BALANCE] Take into account the trade-off between having too many links on a page and 
asking the user to follow too many links to reach what they are looking for.

• What it means: The design should aim to provide a balance between having a large number 
of navigation links on a page and the need to navigate multiple links to reach content. 
Scrolling a page when there are many links on it can be very cumbersome. On the other 
hand, each retrieval of a navigation page takes time and adds cost, so the number of links on 
a page should not be minimized at the expense of adding page retrievals.

7.6. Scrolling

[SCROLLING] Limit scrolling to one direction, unless secondary scrolling cannot be 
avoided. 

• What it means: The page should lay out so that simple repeated scrolling in the same 
direction (axis) allows the user to experience all its content. However some content (such as 
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maps and other images) cannot be displayed without secondary scrolling. 

7.7. Error Handling

[ERROR_HANDLING] Ensure that your application handles exceptions and errors 
appropriately. 

• What it means: Error handling refers to the programming practice of anticipating and 
coding for error conditions that may arise when an application runs. Errors in general come 
in three flavors: compiler errors such as undeclared variables that prevent your code from 
compiling; user data entry error such as a user entering a negative value where only a 
positive number is acceptable; and runtime errors. 

7.8. Error Recovery

[ERROR_RECOVERY] Ensure that the application can automatically be recovered from 
errors. 

• What it means: Automatic error recovery system can capture unexpected popup exceptions, 
web exceptions, script exceptions and object exceptions during a test run. This provides the 
ability to automatically recover from errors and move to the next test run, facilitating 
unattended testing.

7.9.  Use of windows 

[MINIMISATION_USE_WINDOWS] Minimize the use of windows. 

• What it means: A minimum number of windows reduces the mental load of managing 
multiple windows, reduces the possibility for browser windows getting lost behind others, 
and the confusability of multiple windows. Multiple windows could, however, be contained 
within a single browser window using Dynamic HTML technologies.

7.10.  Consistency

[CONSISTENCY] Minimize the use of windows. 
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• What it means: Although Web-style applications allow for greater expression and freedom 
of design, the need for consistency still applies and should be adhered to, particularly in the 
following areas:

◦ Consistency with common operating system interface conventions, for example, in 
Windows, a navigational hyperlink is indicated when the pointer changes to the pointing 
hand image as the user moves over the defined link area. 

◦ Consistency with de facto industry Web conventions, for example, the terms "home," 
"back," and "forward" already have an accepted meaning among users and should be 
used consistently in your application's design. 

◦ Internal consistency layout and navigational interfaces need to be consistent from page 
to page. Common elements such as headers, footers, navigation aids, fonts, color, and 
general layout conventions should be presented in a manner consistent with their 
purpose. 

7.11.  Quitting a web application

[CONSISTENCY] Provide an “exit” or “quit” link 

• What it means: While non-Web platforms provide clearly marked exit paths in 
applications, usually a Quit or Exit command on the File menu, Web applications do not 
have a way to stop "running" the application without closing the browser. Yet closing the 
browser contains no offer to save work in progress. Commonly, Web users leave an 
application by following a link to another page or site. Using the browser's Back button 
returns users to the application's pages, but not necessarily in the same state as when they 
left. Seeing a clearly defined Exit link might help users remember to finish what they are 
doing before leaving an application. It could check that a task is complete and ask the user to 
confirm exiting. The benefit to the user increases by using such a link if you offer a reward, 
like a review of the changes made during a session or a receipt.

7.12.  Network delays

[NETWORK_DELAYS] Delays caused by network connections

• What it means: Delays inherent in navigation add to users' cognitive load because they 
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have to keep context information in their minds while waiting. It also makes their work take 
longer than they expect. Delays arise from two sources: network traffic and computation. If 
the Web server is on a network, especially if the server is distant, it simply takes more time 
to serve pages to the browser. Furthermore, Web applications typically depend on servers for 
computation, such as calculating shipping charges or re-sorting a list of names and 
messages, which adds to the wait for users. While these delays may seem small, computer 
users have come to enjoy faster response time than is currently available on the Web. 
Moreover, users do not know what to expect because there is no way to provide feedback 
through a progress indicator when operations take a long time to complete. To help 
minimize the delays caused by working on a public network, try these techniques:

◦ Create an intranet, where you control the infrastructure, instead of using the Internet.

◦ Use smaller graphics and fewer pages reduce the time spent waiting for pages to 
download.

◦ Make navigation clear to reduces errors and overall task time.

7.13.  Proper use of components

[PROPER_USE_OF_COMPONENTS] Use pull-down menus, radio buttons, and 
checkboxes as utilized online. 

• What it means: Web users are familiar with the functionality of these elements, they are 
easy to implement, and help to conserve screen space by allowing many possible options to 
reside in a small area. Avoid non-standard implementation and do not rely on them solely, 
especially if they are not the proper solution. 

7.14. Aesthetic interface

[AESTHETIC_INTERFACE] Consider the aesthetic integrity of the interface. 

• What it means: Aesthetic presentation can give a web application a personality, provide 
users enjoyment or familiarity, and a sense of trust and professionalism. Consistent 
aesthetics unite various sections of a web application and give it a coherent look and feel. 
However, placing too much emphasis on aesthetics can cause usability to suffer. It is 
important to not allow visual treatments to overwhelm interaction elements. 
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8. Conclusions
There are still considerable obstacles to overcome before universal and widely applicable guidelines 
can be developed. The foremost difficulty arises from the extensive diversity of web applications. 
Application-specific constraints and considerations could easily override general recommendations 
and guidelines. For the same reason, empirical evaluation of the aforementioned guidelines is 
difficult. 

In order to overcome all these problems, we have created this document to outline a usable web 
application look and feel that can be followed consistently throughout a product line. We created it 
originally for use within AEGIS. However, we would like to share these guidelines with anyone else 
who may benefit from them for creating their own web applications. Thus, in a nutshell, Web 
developers can use the checklist presented below:

• Use WAI-ARIA roles, states and properties for every UI component.

• Arrange information carefully so users always know where they are in the application.

• Do not tempt users to interrupt their work by following links to other pages either in the 
application or on another site.

• Hide the split between the browser and the application by including navigational controls in 
the application.

• Preserve the context of an interaction so users to not need to recreate it in the middle of their 
work.

• Minimize network delays through clear navigation and reduced download time.

• Ensure keyboard accessibility for all UI components.

• Ensure error handling.

• Support as many languages as you can.

• Provide multimodal input methods.

• Provide multimodal output methods.

• Ensure automatic error recovery.

• Ensure that all UI components are accessible from AT.

Next steps in WP3.5 are presented below:

October 2011                         CERTH/ITI                                                                               32 



AEGIS_D3.5.2a_final                                                        PU                                               Grant Agreement # 224348

Work item Description Status
Accessible 
Calendar 
release

The accessible calendar application is still under 
development. An official release is expected by October 
2011. A detailed manual will also be released describing 
how users can use the aforementioned application.

The accessible 
calendar application 
is still under 
development. An 
official release is 
expected by October 
2011.

Haptic RIA 
Maps – 
Automatic 
focus

Currently, a click on the applet is required. We expect in 
the next version (February 2012) that automatic focus 
will be given to the applet once blind user activates the 
corresponding tab including the applet. Thus, blind user 
will be able to discover the applet and interact with it 
automatically.

February 2012.

Haptic RIA 
Maps – TTS 
conflicts

While user navigates in the Haptic RIA Map's site with 
the three available tabs (help, about, applet), only the 
screen reader's TTS provides output. Haptic RIA Map's 
TTS is activated once user press “Get Map” or “Search” 
options. Then the map is loaded and user can haptically 
explore the map listening to audio messages deriving 
from the  Haptic RIA Map's TTS. During this 
exploration, screen reader's TTS does not provide any 
information, thus no intervention is caused. However, in 
the next version (February 2012) we could automatically 
stop screen reader's TTS once the map is loaded and let 
only the Haptic RIA Map's TTS enabled.

February 2012.

Haptic RIA 
Maps – shortcut 
keys

We have tried to follow commonly recognized shortcut 
key assignments such as “+” and “-” keys for zoom in 
and zoom out. We haven't detected any conflicts during 
tests. If problems arise, they will be faced in the next 
version.

February 2012.

CMS 
Demonstrator – 
shortcut keys

We have tried to follow commonly recognized shortcut 
key assignments. We haven't detected any conflicts 
during tests. If problems arise, they will be faced in the 
next version.

February 2012.

Table 1: Next steps
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