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Abstract 

Many offices are switching nowadays from the use of character oriented 
applications to the use of applications that use a graphical user interface like 
Microsoft Windows. The use of these graphical user interfaces is a problem 
for the blind employees of these offices. To enable them to use the same 
applications as their sighted colleagues,an alternative user interface has to be 
developed. 

Blind users are able to use computer applications which are character based, 
as is the case with most DOS applications. These character based 
applications could be accessed by the use of synthetic speech or Braille. 
The topics concerned when choosing between one of the access methods are 
access rate, accuracy and learnability. 

The use of graphical user interfaces by blind persons is a problem because 
of the parallel presentation of (graphical) information. Without an adaptation, 
GUI-information and GUI specific features like direct manipulation of 
objects and consistency between applications cannot be accessed by the 
blind. 

This report describes a system that will be able to retrieve GUI-information 
without interfering with the application computer. This system makes use of 
optical character recognition and an object knowledge base that contains 
knowledge about the possible interaction and perceptive value of GUI
objects. An VO-device is proposed that allows blind users to access GUI
specific features and information. This device uses a kind of scanner that can 
be moved within a square. The information scanned is presented auditory. 
When an object of interest is found, the scanner can be used as a mouse to 
allow direct manipulation of the object. 
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1 Introduction 

Visually impaired people are, due to their handicap, generally committed to 
jobs which allow them to work at a desk. Thus, many blind persons can be 
found working in for instance an office environment. Almost every job done 
in an office environment requires the use of a computer these days. 

Until now, only character based applications were used on office computers. 
These applications could be accessed by the blind by using Braille or 
synthetic speech. But recently, offices have been switching to the use of 
applications that require the presence of a graphical user interface (GUI). 
Access to these graphical user interfaces is a problem for the blind. Without 
access they will no longer be able to use the same applications as their 
sighted colleagues and eventually might become unemployed. 

This GUI access problem for the blind is a problem for the European 
governments also. The governments have spent much money in the past on 
the education of the blind. The perspective of the blind becoming 
unemployed because of the introduction of GUI's would, from a financial 
point of view, mean a waste. Therefore the European Community (EC) has 
funded a project that will develop an adaptation with which the blind can 
access GUI's. 

This project proposes an application computer independent solution.The user 
interface that will be developed during the EC project will be based on an 
existing access device (TASO) developed by a German company called 
Frank Audiodata. The main goal of this interface is to allow the blind users 
to work with the kind of applications that they were already using. However 
it is not likely that this solution will bring the advantages of a GUI in reach 
of the blind. 

This report proposes an alternative device which has the potential to give 
access to the GUI specific features like direct manipulation of objects and 
consistency between the user interface of different applications. The problem 
that GUI cause to the blind is described in detail in chapter two. Chapter 
three describes the general system concept that is used in the EC project. 
Chapter four and five give an overview of several devices that can be used 
to access graphics or text. Chapter six proposes an alternative 1/0 device. 
Finally, some conclusions are summed up in chapter seven. 



2 The Graphical User Interface problem for the 
blind 

Graphical user interfaces are gaining importance in offices lately. This is due 
to the following. An increasing number of offices uses graphical interface 
based applications because it is believed that these interfaces improve 
productivity [Billingsly, 1988]. Because of this increasing use of graphical 
user interfaces, the number of applications that are written for exclusive use 
with a graphical user interface only increases too. This trend will eventually 
force offices, that were originally not interested in using a graphical user 
interface, into using it because their character-based applications will 
eventually no longer be upgraded. 

The question is: in what way does the interaction in a graphical user 
interface (GUI) differ from the interaction in character based applications ? 
The main difference is that graphical user interfaces provide the application 
programmer with a complete user interface programming environment. The 
application programmer can use several standard interface objects which are 
predefined by the GUI-manufacturer. A few examples of these objects are 
given in figure 1. This is certainly not the case for programmers who want 
to program a classical character based application. The only 'objects' this 
programmer has, are the characters predefined by the operating system. The 
main advantage of the predefined objects in a GUI is the fact that all 
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Figure 1 A few objects which are predefined by the graphical user interface 
(Microsoft Windows 3.1 in this case). 

applications running under the same GUI use the same objects. Thus, if one 
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knows how one application works, it is relatively easy to get used to another 
application, even if this one is used for a different purpose and is produced 
by a different manufacturer. In other words, applications in a GUI are 
mutually consistent. Another important aspect of a GUI is the fact that the 
objects on the screen can easily be manipulated. This 'direct manipulation' 
gives the user the feeling of being in control of the application. 

The adjective 'graphical' already implies that the objects of a GUI are 
represented by graphical images. To allow quick understanding of these 
objects, their images try to represent objects the user knows from his 'real 
world'. The metaphor used in GUI's is the desktop metaphor. Objects can be 
placed in a rectangle and placed on top of each other if necessary. A 
preliminary research showed that although the GUI's of different 
manufacturers look different, the objects used are basically the same 
[Poll&Waterham,1992]. 

It is obvious that the use of a GUI is a problem for blind users. The 
information has to be presented sequentially to the blind but GUI's present 
their information parallel. Furthermore, even if there would be a way to 
represent graphics to the blind, the 'real world' object that the image of a 
GUI object represents doesn't always match the mental model the blind 
person has from that 'real world' object [Stephanidis, 1991]. This mismatch 
is also valid for the desktop metaphor although to a lesser extent. The 
mental model a visually impaired person (VIP) has developed of his 
environment is dependent on the age the particular person went blind. For 
instance, if a VIP has never seen a chair but only sat on it, he or she cannot 
imagine what it looks like, but only how the separate parts of a chair like 
the chair leg feel like. 

Apart from the screen content of a GUI, also the input to the system should 
be considered. GUI's generally support an input device called a 'mouse'. This 
is a small box with one or more buttons with which a pointer on the screen 
is associated. By moving the mouse the user moves the pointer on the 
screen. With this pointer the user can select, activate or manipulate several 
objects. This mouse is a 'relative' device in the sense that lifting the mouse 
and repositioning it does not cause the pointer to move. Direct manipulation 
of objects by using a relative mouse is difficult (if not impossible) for blind 
users because this requires exact feedback about the pointers position and the 
position of the objects on screen. 
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3 General System Concept 

All efforts to adapt GUI's for the blind have resulted in software solutions 
until now. Some solutions are based on writing a separate application like a 
text editor for the blind, e.g. [Edwards, 1987]. The disadvantage of these 
solutions is obvious; the basic need of a blind user in an office environment 
is to be able to use the same applications as his sighted colleagues 
[Rasmussen,1990]. Another solution is provided by so called 'software 
bridges'. These bridges 'catch' software system calls to the particular GUI 
routines and add the execution of their 1/0 routines to it. Examples of these 
bridges are 'Outspoken' from Berkeley Systems and 'Slimware Window 
Bridge' from Syntha-voice Computers. 

A major disadvantage of the use of software bridges is the fact that an 
update of the GUI-system usually requires an update of this software bridge 
also. For instance the sound interface of [Gaver,1989] does not work with 
Apple's System 7 anymore. This updating of the bridge software forces the 
VIP to wait until the new version of his adaptation is ready, while his 
sighted colleagues already work with the latest upgrade/update of the GUI. 
Furthermore, different GUI's need different software bridges. This often 
results in a different bridge for every GUI where each bridge has its own 
user interface for the blind, unless a bridge manufacturer engineers his 

Target system Interface system 

D 
Dl<1r· -, I 

.__ _____ __. input signals .__ _____ __. 

Alternative 
1/0 device 

Figure 2 An application computer independent GUI interface. The interface 
system doesn't interfere with the internal operations in the target system. 

bridge for several different GUI's. 

The diversity of the user interface of the different adaptations is a 
disadvantage because, as stated in chapter 2, all GUI's may look different but 
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they actually present the same objects and the interaction with these objects 
is similar for different GUI's. This fact cannot be exploited by the blind 
because they have to learn a different user interface that comes with each 
different GUI bridge software package. 

An alternative adaptation which does not have forementioned drawbacks, 
would have to be application or target computer independent. A possible 
implementation of this alternative adaptation is given in figure 3. In this case 
the video signal of the target computer is input for the interface system. In 
the interface system the screen content of the target computer is 
reconstructed. The content of this screen has to be presented to the blind 
user. There are two different methods to present the screen to the blind user: 

1. The exact content of the screen is presented to the user in an 
alternative way, for instance by using a tactile display [Weber, 
1989) or a soundscape [Meijer, 1992). 

2. Only those parts of the screen that are of importance to the 
blind user are presented in an alternative way. This requires 
the use of a data/knowledge base that knows what is of 

Target 
system's 
screen 
content 

Main GUI knowledge base and 
current screen model 

OCR 
software 

Alternative 
------~device 

driver 

Target 
system inpu 
drivers. 

Figure 3 System concept of a knowledge based GUI adaptation. 

importance and what is not. 

The first approach gives the user maximum control of the system. But in this 
case the user has to do a lot of work recognizing the screen content because 
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the user himself has to decide what is important and what is not. This 
requires extra work to be done because objects that are of no interest still 
have to be explored to be recognized as irrelevant. The second approach 
requires much work to be done by the interface system. But the use of a 
knowledge base also allows flexibility in designing the alternative user 
interface. This flexibility might eventually lead to a more efficient 
interaction of the blind user with the target system. There is however one 
constraint to take into account when designing the user interface: the visually 
impaired user has to be able to discuss a certain application with a sighted 
colleague and has to be able to use the tutorial that comes with many 
applications nowadays. 

A diagram of an interface system that makes use of knowledge of the screen 
content is given in figure 3. The first knowledge that is used in this concept 
is knowledge about the graphical representation of the objects. With this 
knowledge the optical character recognition (OCR) tries to recognize all 
known objects currently on the screen. Furthermore, the OCR software 
recognizes all text currently on the screen. All recognized items and their 
attributes, like size position etc., are passed to the main knowledge base. 
This knowledge base contains information about all objects available in a 
GUI except for their graphical appearance. For instance, information about 
actions that can be performed on the objects is available in this knowledge 
base. 

For a blind person some GUI-object are more important than others. This 
will be implemented in the knowledge base by using a so called perceptive 
value. This value indicates the importance of a certain object or group of 
objects with respect to other objects. Apart from information about separate 
objects the system also contains a so called current screen model (CSM). 
This CSM uses the objects from the knowledge base to model the content of 
the current screen. The CSM receives information about changes in the 
screen content from the OCR-software. The alternative device driver asks the 
CSM for information about the screen content. This device driver also 
controls the OCR software to analyze a particular area of the screen. Finally 
the driver directs user initiated actions to the CSM and to the target system 
input drivers. The target system input drivers execute the input actions to the 
target system. 
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The information that has to be presented to the VIP can be divided into two 
categories: 

1. Presentation of GUI objects already known to the system. All 
objects outside the so-called client area of a window are 
known to the system except for their attributes. In practice 
many applications present GUI objects in their client areas as 
well. 

2. Presentation of graphical and text information not known to 
the system. This includes presenting the attributes of known 
GUI objects. 
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4 Representation of graphics 

Graphics can only be presented to the blind by using either a tactile or 
auditory display. By auditory, the use of non-speech audio is meant although 
speech could be used to describe a picture. For instance, the AUDETEL 
project [TIDE,1992] aims at applying speech to describe what is happening 
on a television screen. However, no other research in the area of automatic 
picture to speech conversion is known to the author, so speech will not be 
considered here. 

Most research has been done on presenting graphics by using tactile output. 
This is easily explained by the fact that long before personal computers were 
available blind people already had the need to access graphical information, 
for instance maps [Gill, 1973]. The availability of personal computers 
nowadays makes it relatively easy to produce tactile graphics [Nater,1992]. 
Also tactile printouts combined with reading machines are used to give the 
VIP an idea about the layout of the page he is reading [Mueller,1992]. 

Figure 4 A tactile 3D-display developed at the 
Industrial Products Research Institute, Japan 
[Shinohara,1992]. 

Videotext has also been 
made accessible to the 
blind by use of a tactile 
display 
[Schweikhardt,1986] . 
Efforts are currently being 
made to present 3D 
pictures to the blind by 
using a tactile display as 
illustrated in figure 4 
[Saida,1992]. 

At the university of 
Stuttgart, research has been 
done on using a tactile 
display for interaction with 
a computer [Weber,1989]. 
In this case not only 

graphics were presented by the display, but the display was also touch
sensitive, so it was also used as an input device. By using gestures the user 
was able to input his intentions. An important aspect when using a tactile 
display for information presentation is the fact that a tactile display has to be 
explored actively. If in case of an emergency a warning message appears, 
the user has to find the message by himself by scanning the tactile display. 
A major disadvantage of this system is its price. This touch sensitive device 
with 7000 pins costs approximately 70,000 ECU. Another disadvantage is 
the fact that tactile displays need service from time to time. After a period of 
time the mechanical components of a tactile display get dirty and need 
cleaning. 
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In contrast to tactile output little research has been done on the auditory 
presentation of graphics. In [Meijer,1992] a system is described that uses 
continuous sound to present the image recorded by a video camera. This 
'soundscape' is a mathematical conversion of the bitpattern of the original 
video image into a sound pattern. Unfortunately no experiments have been 
done with this system, so questions about the useability of the system still 
remain unanswered. Research in the field of applying non-speech audio at 
the interface has resulted in guidelines on how to present icons by using 
sound. Although not applied in applications for the blind these guidelines 
might be useful in our case. Two ways to present icons (in this case also 
called earcons) can be distinguished: 

1. Presenting icons by using short melodies. [Blattner,1989] 
2. Presenting icons by using every day sounds [Gaver,1986]. 

A major difference between a tactile display and an auditory one is the fact 
that a tactile display has to be explored actively and sound can be heard 
passively. The disadvantage of a tactile display in this respect is the fact that 
exploration of the screen content is a rather slow process. Recognizing 
tactile graphics also requires a lot of training before the user is able to 
recognize graphical entities because the graphics presented usually are 
smaller than the items they represent and, depending on the age the person 
became blind, the person's mental representation of these items might differ 
from the graphical one. Especially difficult are 2D pictures that represent 3D 
items. If the visually impaired person has never seen but only felt a 3D item, 
it is difficult to recognize the 2D picturer This problem is also valid when 
using sound to represent graphics. 

A disadvantage of sound is its temporary nature. The sound pattern that 
represents the graphics exists only for a certain period of time. Therefore the 
user interface has to provide means to repeat the sound pattern or parts of 
the pattern. Depending on the kind of auditory representation used, to some 
extent training might be required also. For instance, every day sounds are 
probably easier to recognize than a graphic that is represented by the kind of 
mathematical image to sound conversion that is used by Meijer. 

The perception of tactile graphics comprises two distinct senses: the 
cutaneous and kinesthetic sense. The cutaneous sense is responsible for the 
perception of the surface of a tactile display. By kinesthesis the user 
perceives the spatial information of a tactile display (in fact the cutaneous 
sense contributes to kinesthesis, so a sharp division in terms of mechanism 
cannot be made. However in terms of function the division can be made.) 
[Loomis, J.M., 1981 ]. 

This section showed that the use of tactile as well as auditory displays to 
present graphics to the blind have drawbacks. Tactile graphics are precise 
but the recognition requires a lot of training and tends to be rather slow. 
Auditory displays present their information rapidly but the information exists 
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temporarily in the time domain. Thus the choice between a tactile display 
and an auditory one depends on the aspects that are of primary importance 
in a particular application; speed of access or accuracy. 
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5 Representation of text 

Text can be represented by using either a tactile or an auditory 
representation. Conventional Braille that is used nowadays has been 
developed by Louis Braille (1809-1852) and is still the most frequently used 
tactile code to present text to the blind. The main disadvantage of 
conventional Braille and other tactile coding techniques, is the fact that a 
book printed in Braille takes a lot of space on the book shelf (E.g., the bible 
in Braille consist of 25 books!). 

Although Braille is still used most often, some adaptations or alternatives 
have been developed. The ability to learn Braille depends heavily on the age 
of the impaired person when he starts to learn it. People who become blind 
at a late age due to, for instance, diabetes are rarely capable of learning 
Braille. Investigations carried out in Germany showed that 80% of the blind 
are not able to read Braille. More than 60% of these people are above the 
age of 65. For these people a special kind of Braille called MOON (e.g. 
[Nater,1992]) has been developed. The characters developed for MOON 
show some similarity with the black print characters and are therefore 
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Figure 5 1) Conventional Braille; 2) A Braille dialect that is used by some 
computer Braille lines; 3) An impression of MOON. 

supposed to be easier to learn for the late blind. 

To increase the speed with which Braille can be read, a method has been 
developed to abbreviate words, so fewer Braille characters have to be read. 
A disadvantage of this way of presenting characters is the fact that it is 
language dependent. This is particularly a disadvantage if you want to 
display the content of a character based screen. First of all, the number of 
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characters displayed, does not correspond with the number of characters 
displayed on the screen. This is a serious disadvantage because it gives the 
blind a wrong impression of the screen layout. Furthermore, a manufacturer 
of a computer interface that uses this kind of Braille has to develop and 
produce a different version for each language. 

The blind who are able to read Braille can have access to character-oriented 
screens by using a Braille line and additional software. Several versions of 
these Braille lines exist. Some adaptations use a Braille line in combination 
with a portable computer to allow the users to take notes in, for instance, a 
class room. Use of a computer has the advantage that it doesn't disturb the 
rest of the audience as the use of a tape recorder does. Because of the cost 
of the cells used in a Braille line the number of cells used differs from 5 to 
80. Character- based applications use 80 characters per line. Therefore braille 
lines with less than 80 characters are more complex in their use because the 
user interface has to provide ways to scroll through a line. 

The Braille used in computer adaptations differs from the Braille used in 
Braille documents. In conventional Braille a special character is added to 
indicate that the next character is a capital. A special character is also 
provided that is used to indicate that the characters between this special one 
and the next space represent numbers instead of alphabetical characters. To 
give an exact representation of the line content, these special characters are 
not used in Braille computer adaptations. Instead each Braille cell consists of 
eight dots per character instead of six, so a larger number of Braille 
characters is available. In this way all possible characters available on screen 
have their own unique representation in Braille (see figure 5) so the number 
of characters on a braille line matches the number of characters in sentence 
on screen. 

Character-based computer applications can also be accessed by use of 
synthetic speech. The main advantage over using Braille is the relative low 
cost of the interface. Also less after-sales service is required (e.g., no regular 
cleaning of the hardware is required). Another advantage is the fact that 
speech modules usually have less weight than Braille lines. This is 
particularly advantageous for use in a portable system. The fact that speech 
itself exists only temporarily in time is a disadvantage. Therefore the user 
interface of the adaptation should provide ways of repeating the data. It is 
also harder for the user to get an impression of the layout of the screen. But 
the speed at which the data are presented is much faster compared to Braille. 

The demands someone has about synthetic speech depend on the goal and 
frequency of use. In case of a blind user, who uses a synthetic speech 
module to access a computer at work, speed of access will be of primary 
importance. This implies that a blind user will use a synthetic speech module 
at a speech rate that gives him the requested information fast and accurate. 
The speech rate differs from person to person and depends on the frequency 
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of use, but generally speaking speech rates of about three or four times the 
natural speech rate are used. 
A disadvantage of the use of synthetic speech to access a computer in an 
office environment is the fact that it might disturb the other persons in the 
same office. Particularly speech at a high rate might annoy a blind user's 
colleagues. This can easily be solved by using headphones, but in order to 
prevent a blind user being shut off from his environment a microphone is 
necessary too. Another disadvantage of synthetic speech is the fact that it is 
language dependent. 

Generally speaking, the choice a user makes to use either Braille or speech 
depends on his or her ability to read Braille. If a user is capable of reading 
Braille he will normally prefer to access a computer by using Braille. The 
main motivation for this is the fact that Braille presents exact spatial 
information about the position of words and characters in a sentence. 

13 



6 A multi-media device 

Before discussing a proposition for an alternative device, first the 
information that has to be presented should be specified. Generally, the 
problem that the use of GUis causes to the blind can be divided into two 
parts: 

1. Access to the objects predefined by the GUI environment. 

2. Access to the application-specific information that is presented 
without the use of the GUI objects. 

This implies that the following information has to be presented by the 
system: 

1. GUI objects and their attributes. 

2. Plain text. 

3. Graphical information 

4. Spatial information 

A basic question is, what kind of software do the blind use nowadays? A 
questionnaire [Onken,1992] carried out in the United Kingdom (UK) showed 
that 76% of the visual impaired computer users use a wordprocessor. The 
most popular wordprocessing package appears to be Wordperfect (49%). 
Although graphics can be inserted into a Wordperfect document, it can be 
assumed that the main goal of the VIP is to edit text. This is confirmed by 
the fact that only 8% of the VIPS indicated in the questionnaire that they use 
a drawing program. In this case the VIPs concerned are not blind but 
partially sighted. Other applications like databases (21 % ) and spreadsheets 
(23%) are also used but to a lesser extent. 

The data mentioned above indicate that the blind are primarily concerned 
with accessing text. The question is whether this is the case because a VIP 
does not have the tools to create computer graphics, or whether this is due to 
an inability to create graphics? This is probably an open question because 
until now no satisfying tools are available for the blind to create computer 
graphics. As was mentioned in chapter 4, if a VIP has never seen but only 
felt a 3D object it is already hard to recognize this object from a 2D 
drawing, not to mention drawing it! 

A separate category is formed by graphics that contain objects like bars, pie 
charts etc. These graphics are usually created by a database or spreadsheet. 
The questionnaire carried out in the UK showed that 2_1 % of the visually 
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impaired persons use databases and 23% use spreadsheets. These numbers 
include the partially sighted. The main goal of databases as well as 
spreadsheets is to process alphanumerical data. Creating forementioned bars 
or pie charts is simply an additional option. It is therefore the opinion of the 
author that the majority of the blind do not have the intention to access or 
create graphics. 

In chapter 5 it is stated that the choice of a user to either use Braille or 
synthetic speech to access a computer depends on his or her ability to read 
Braille. Research carried out in Germany showed that 80% of the blind are 
not able to read Braille. But 60% of this population is above the age of 65 ! 
In this case the adaptation is primarily meant to be used in an office 
environment, so at most 38% of the 'working' blind are able to read Braille. 
Considering the 1/0 device presently used by VIPs in an adaptation, 54% 
uses a speech device, 33% uses Braille and 13% uses Braille and speech. 
Assuming that the persons using a speech output device are not able to read 
Braille, it can be concluded that more than 50% of the blind in an office 
environment are not capable of reading Braille effectively. 

In the previous chapters different media to access graphics as well as text 
were discussed. The choice between the use of one or a combination of these 
media is a trade off between two factors: accuracy and speed of access. High 
accuracy often means slow accessibility and vice versa. To be able to choose 
between the use of different media or a combination of different media, the 
demands put on the device have to be considered. In case of a GUI 
adaptation the following demands are valid: 

I. Presentation of alphanumerical information has to be accurate. 

2. GUI specific features have to be accessible. 

3. Useability of the device for all VIPs currently accessing 
character-oriented applications. 

4. Access rate has to be as high as perceptually acceptable. 

Ad 1) Accurate alphanumerical information presentation is of importance 
when editing text. Especially where text correction is concerned, 
information about the kind of character and related spatial 
information is of importance. 

Ad 2) A basic feature of a GUI is the desktop metaphor. On the rectangle 
of a virtual desktop, objects can be placed and moved around (this is 
called direct manipulation). This direct manipulation requires the 
availability of spatial information about the location of objects. A 
GUI also offers a high degree of consistency between applications by 
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defining a large set of standard objects that can or sometimes even 
have to be used by GUI-application programs. When designing an 
adaptation that has to supply all GUI specific features, the 
presentation of spatial information is very important. 

Ad 3) As was stated in chapter 2 the use of GUis in offices is growing 
rapidly. Without an adaptation blind employees who are currently 
accessing character based applications will become unemployed. VIPs 
currently using a braille line as well as VIPs currently using synthetic 
speech should be able to access a GUI. 

Ad 4) Presenting computer information to the blind always implies a 
parallel to serial conversion. To compensate for the loss of speed of 
this conversion, the rate of the serial information presentation should 
be as high as perceptually acceptable. 

As mentioned earlier, the design of a GUI adaptation for the blind implies a 
choice between the use of tactile displays, auditory displays or a 
combination of both. Tactile display automatically give spatial information, 
but exploring a tactile display is a slow process and the displays are quite 
expensive. Auditory displays are able to present the information fast and are 
relatively inexpensive, but are less accurate than tactile displays. An 
advantage of auditory displays is the fact that they are accessible by all 
VIPs. Almost every VIP is capable of learning how to use an auditory 
display. Learning to read braille for instance is more complicated and, for 
many late blind, even impossible. 

A device that combines the advantages of a tactile display and an auditory 
display is shown in figure 6. This device consists of a square with small 
edges. On this square a mouse-like device can be moved around. At first this 

Virtual screen area 

Figure 6 Draft of an 1/0 device that should be capable of allowing a VIP 
access to a GUI. 

mouse- like device behaves as a scanner. While moving, a soundscape 
corresponding to the position of the scanner/mouse is audible. In this way 
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the spatial information a tactile display would give and the ease and speed of 
access of a soundscape is combined (Actually this idea is not new, it has 
already been used in the famous Kurzweil reading machine). In this way 
lines of text can be distinguished from graphics. Icons can for instance be 
presented by everyday sounds like the one used in [Gaver,1989) . To read 
text, pressing a button can initiate reading a single line. Also a text line can 
be spelled by moving the scanner/mouse over the line of interest. In this case 
all characters will be pronounced separately . 

When an object like an icon or a certain position in a text line has been 
found, the scanner can be used as a mouse also. Icons can be selected or 
activated, or the cursor can be placed in the position where something has to 
be inserted. Even operations like 'dragging' can be made available. In this 
case auditory feedback can be given by presenting the sound of a heavy box 
that is dragged away. 

In all cases consistent auditory feedback has to be given when performing an 
operation to give the user an idea about whether or not an operation is 
executed correctly. Also a busy state of the application machine has to be 
given auditory. 
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7 Conclusions 

This report describes the problem that the increased use of graphical user 
interfaces causes to visually impaired persons. It appears that this problem 
can be divided into two sub-problems. 

1. Presentation of the specific GUI objects. 
2. Presentation of application specific parts that are contained in the so

called client-areas of the GUI windows. Client areas can contain 
graphics as well as text where, for instance, the font and size of the 
text can be considered as being graphical attributes of text. 

The presentation of specific GUI objects can be improved by using a 
knowledge base and a current screen model that keeps track of the current 
screen content. The way in which these objects are presented is still a topic 
of research. 

Furthermore an overview is given of the state of the art of the accessibility 
of graphics and text by VIPs. Two types of displays are identified: tactile 
and auditory displays. The criteria that have to be used when selecting a 
medium are: speed of access versus accuracy of the information offered and 
learnability. 

Finally an alternative device is proposed. This device will use a square to 
present spatial information and an auditory display to present the screen 
content. In this auditory display speech and non-speech audio will be used. 
The content of the virtual screen will be explorable with a kind of scanner 
that can be moved within the square. This scanner will be usable as a mouse 
too. 

The use of this scanner/mouse might result in a device that not only allows 
the user access to GUI information but also to operate GUI specific 
operations like selecting, activating and dragging. Experiments have to show 
whether this is really the case. Also the size of the virtual screen area and 
the size of the screen part presented auditorily should be determined by 
experiments. Furthermore the user interface that drives the device should be 
defined. The question what should or should not be presented is still an open 
one. 
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