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Negoslav Sabev1, Galya Georgieva-Tsaneva2, Galina Bogdanova3

 
Abstract: The software systems that millions of users use everyday around the world are mainly targeted at the main and the 

largest average group of people - people without disabilities. However, software systems are often inaccessible and unusable 

for another group of people - people with congenital or acquired disabilities. For a system to be accessible to people with 

special needs, it must be designed to take account of and be geared to their specific needs, opportunities for using the 

software systems and the hardware that provides them. This paper presents a model for creating a software system (for a 

physiological data analysis) that takes into account the needs of people with disabilities and in particular people with visual 

deficits. This model will ensure the assibilites of the software system and its easy use by both this target group and people 

without disabilities. 
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Introduction 

In the process of creating software systems, as well as all intelligent systems developed by people, 

certain approaches and methods are followed, and preliminary models are created. It is common 

knowledge that software systems that are being used today, both on the Internet and on separate stand-

alone hardware devices, do not offer appropriate accessibility for disabled people. It is necessary to 

orientate the process of creating the software system to people with disabilities so that application 

developers can create the appropriate software for those users with special needs. Developers of 

software applications are typically people without disabilities, and they are hardly able to understand 

what, in particular, are the requirements that must be applied to software systems so that they can be 

used by people with disabilities. Therefore, it is important, during the design process, to ask for and 

take into account the views of people with disabilities on how a system should look and function, 

which they can easily and conveniently use. 

The purpose of this paper is to present some methods for creating a software system that has 

functionality for use by people with disabilities and in particular people with visual deficits. This 

material can also be useful in the training of people with disabilities when using software systems 

(Tramonti et al., 2017). 

Literature review  

The principle of universality implies that computer information systems are oriented to a wide range of 

users regardless of their age, gender or disability (Georgieva-Tsaneva, 2017). In his study, Oviatt 

(2001) proposes the use of flexible interfaces as an important characteristic for universal access, given 

the realization of systems providing adequate access for the elderly people. According to Marilyn M. 

et al. (2007), the increasing percentage of elderly people and people with different disabilities around 

the world raise the issue of caring for these groups of people. People with special needs, who for many 

years stay out of the reach of developers, are beginning to declare their desire to be able to access the 

web in a suitable way. In recent years, the focus has been on software systems and public Web sites, 

which should be able to be accessed by people with disabilities. Accessibility implies that software 

systems take into account the specificities of people with disabilities. 

The authors Ferre et al. (2001) used the term "usability" to describe the activities in determining the   

system availability, performed with an appropriate user group. The definition of system accessibility is 

given in the standard ISO 9241, Part 11 (1998): “the extent to which a product can be used by 

specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified 

context of use.”  
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The most complete definition of this as an accessible software or website is given in the Sherman 

study (2001): “A software, website or other electronic information source is accessible if someone 

with a disability is able to use the source’s data, information, or services as effectively as someone 

without a disability.” 

Petrie (2009) offers accessibility and usability concepts that can help developers solve the issues of 

ensuring that software systems are used by users with disabilities and that they can improve the 

efficiency of the project life cycle. 

It is important that accessibility issues are put in the very beginning of the work on software systems. 

According to Balan et al. (2010) is very expensive to provide a certain level of usability after system 

deployment. Landauer's (1995) research confirms that a significant part of the cost of maintaining 

software systems is spent on addressing usability issues. 

Тhe development of an abstract user interface (user interfaces that are tailored to the needs of specific 

users) has been studied in the work of Atanasova et al. (2017). 

Prior activity of the authors on accessibility issues  

The authors of this material have previous experience in working on providing web accessibility 

(Bogdanova et al., 2016; Georgieva-Tsaneva, 2017). In 2016, with the participation of authors, a "Web 

Accessibility Handbook" (Bogdanova et al., 2016) was created for the Horizonte Foundation's Project: 

"Citizenship Initiative for Web Accessibility in the Public Sector" (with the main target group being 

people with visual difficulties). During the implementation of the project, 30 trained volunteers (in 

order to obtain an objective assessment) were tested on 100 public sites for their accessibility. The 

authors have worked on projects for the creation of a digital center and software systems related to the 

digitization of the cultural and historical heritage of Bulgaria and have experience in addressing issues 

of accessibility of people with visual deficits to systems that store information (Georgieva-Tsaneva et 

al., 2017);  as well as on information protection issues (Bogdanova G. et al., 2017). 

The present material is a continuation of this activity and an application of the acquired experience, in 

the realization of software systems suitable for use by people with disabilities. A team of specialists is 

working on a project funded by the National Science Fund (NSF) of Bulgaria, where research will be 

carried out in the field of mathematical methods for the analysis of physiological data. The project has 

the task of working on ensuring accessibility for people with visual deficits to a software system that 

performs physiological data analysis. In the process of designing and implementing the system, we 

will use the consultations of a participant from the team who has 100% visual impairment. The 

ultimate goal of one of the tasks of this project is to create a model or module that provides access to a 

computer system for processing and analysis of physiological data. 

Accessibility of software systems 

In order for a software system to be а available for a different group of people, it must be designed in 

such a way that it can be used by people with disabilities. It is necessary to ensure the use of 

appropriate specialized Input / Output devices that can facilitate access to the system. The following 

help devices for disabled users have been developed: screen reader, touchscreen, braille printer, 

customizable keyboards, and more. 

The use of an information system by people with disabilities implies that they can work with it 

regardless of their physical problems: if the user has visual problem, he  should be provided with a 

textual description of the graphics in the system; if the problem is auditory there should be created a 

textual description of the sound files included in the system; if he can not use a mouse there should be 

designed an opportunity to access all menus, windows and  fields with the keyboard, graphical results 

should not be represented by a different colors (for example, a chart with different color rendering for 

different rezults for different parameters), but also in another way in which the color is one, because 

the daltonists can not distinguish the individual colors; for the people with vision impairment, the 

should be allow to increase the font size, etc. 

The design of an information system based on the principle of universality should be preceded by a 

study of the ways in which people with disabilities can work with the system. They Should be 

provided with opportunities for the inclusion of new assistive technology devices and software 

products running on these devices. 
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Web accessibility standards 

In 1999, the WCAG Web Accessibility Standard (W3C Working Group) was released. In 2008, the 

second upgraded version - WCAG 2.0, was released. A new third editorial is expected to come out in 

2018 to better address the needs of people with disabilities. 

Creating accessible software systems 

Each process of software creation passes through the following stages: preliminary study, design, 

programming of the individual modules, testing of the program modules created and system 

upgrading, and the use and maintenance of the created system. The stage of the preliminary study is 

very important, as it should highlight the basic requirements that consumers have with the system. 

Here is the stahe to determine the methods that will be used to realize the requirements of the users, to 

specify the expectations that the users have towards the system. Since, in general, people with 

disabilities do not know well the way software systems work, then the process of expectations 

followed by the realization options is most likely to be iterative. It is also a good idea for system 

designers and developers to consult with a larger number of people with different special needs, so 

they can more fully cover different aspects of the needs of people with disabilities and meet their 

expectations. It should be kept in mind that not everything will be clear at first. People with disabilities 

will not be able to explain enough what they want, how it would be convenient and possible for them 

to access the system. They live in our world without knowing well the opportunities that this world 

gives, and our world does not well respect the specific features of people with disabilities. 

Stages of building the software system 

The stages of creating the software system, which will be implemented as part of the tasks assigned to 

the NSF project team, are based on the traditionally applied stages of software product development 

(Nganji et al, 2011). In order to solve the tasks of the project, these stages will be carried out with the 

increased participation of the people with disabilities and in particular, people with a visual deficit. 

Stages of realization of the software system (for analysis of physiological data): 

1. The definition of system requirements. This is a preliminary study stage in which users with 

different special needs should be included. 

2. The creating the system design. 

3. Building a prototype system. 

4. Testing the system. This stage must be carried out with the participation of the people with 

disabilities. It will take place under the guidance of a member of the team who has previous 

experience in solving tasks related to web accessibility for people with disabilities. This 

ensures that the requirements placed on the software system in relation to the specific needs of 

the people with disabilities will be considered and implemented in a way that is appropriate to 

that target group. A test with tasks can be created and to be performed by the participants in 

the study and feedback is thus obtained on the capabilities of the prototype for accessibility 

from the people with disabilities. Answering questions can help developers improve the 

features of the software system. 

At this stage, the weak and good elements will be evaluated, and suggestions will be made to 

improve the modules. The stage is done by the team developing the system. There are 

suggestions for realization of the ideas from the previous stage to increase the accessibility of 

the system. The decision-making process will include a member of the Disability People's 

Team. 

5. Improvement of the system. The step is performed by programmers. The design of software 

systems for people with disabilities has been investigated for systems with interfaces that are 

user sensitive (Gregor et al., 2002). 

6. Creation of a second version of the programming system. 

7. Implementation and exploitation of the system. 

8. System maintenance. 
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In order to solve the tasks that the team of specialists placed during the NSF project implementation, 

the authors will apply the following methods, some of which are similar to those found in past 

research (Gregor et al., 2002): 

1. User-sensitive interface. Whether a particular user has no disability or has any form of visual 

deficit, he can effortlessly use the software system. 

2. Providing custom interface capability. Providing the necessary means for the interface to be 

adapted to the specific needs of the people with disabilities. Creating the possibility to increase 

the font size, and to creat audio files that explain comprehensibly those parts of the software 

that can not be read by an electronic reader (suggested by Njanji et al, 2011). 

3. Providing assistive technologies: screen readers, specialized keyboards, and so on. According 

to Landauer (1995), users with visual deficits may prefer listening to explanations made in an 

audio file rather than reading textual explanations. 

4. Providing textual or audio explanations of the graphics used in the software program. 

The experience of creating the software system can be used in the training of individuals with visual 

deficits as a form of extra, non-standard learning. 

Conclusion 

In this paper the authors describe the stages during which the design and implementation of a software 

system (for analysis of physiological data) will be implemented for the purposes of a project funded by 

NSF, Bulgaria. The software system will be implemented, providing the necessary functionalities, 

facilitating access to it by people with visual deficits. At the design stages of the system, it is intended 

to include people with a different form of visual deficit, who will be directed and led by a member of 

the team with 100% visual impairment and having relevant experience in solving web problems 

accessibility. The expected result is the creation of a software system for data analysis accessible to 

people with visual deficits. The development of this system will contribute to solving the accessibility 

problems of the software systems of the people with disabilities. 
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