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The HCI at the CTU has a long tradition of research of interaction methods for people with 
difficulties, especially for the users with vision impairments. As of June 2007, our HCI group 
counts 4 faculty members and 4 PhD students; however, numerous BSc and MSc students of 
the CTU are also involved in the research by direct appointment or through their coursework 
in the HCI-related subjects and thesis projects. 

This paper provides a short summary and bibliography of the accessibility research at the 
Czech Technical University in Prague. It also presents an overview of our collaboration with 
our industrial partners that is related to the assistive technologies as well as our training and 
networking activities. 

HCI for People with Vision Difficulties 

Our HCI group is an integral part of the Computer Graphics Group [23] which determines the 
scope of our research. We address first of all the problem of delivery of graphic information to 
the visually challenged users. 

One of our first initiatives was to create a tool for exploring the 2D graphic information in a 
semantic approach. The project was called Blind Information System. The goal of this project 
was to help visually impaired people perceive 2D graphic information [5]. The pictures can 
be characterized the relations among their semantic elements. E.g., layout of an apartment 
can be presented as a description of spatial relations. We have developed a consistent 
method how a semantic description is generated from the graphic information. We have 
covered the methodology, authoring tools, as well as a browser of the end users.  

        

Fig. 1: a) 3D scene; b) an example of a possible annotation 

Later, we have extended our efforts to the 3D environment. In project Speech-based 
Navigation in 3D Virtual Environment we created a virtual navigation system, as described in 
[7, 4]. It was based on an enhanced annotation of 3D scene comprising of textual description 
of all objects and their relations (see Fig. 1a, 1b). The avatar (that represents a user in the 
virtual scene) could move freely in a virtual scene and get the information about the 
surrounding environment using queries and thus navigate in the environment. 
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The queries allowed inspect object properties, relations, avatar’s neighborhood etc. The 
queries could be such as “what are all objects in the room made of metal?” or “which are 
nearest objects?” The navigation and queries were controlled by mouse gestures and all 
feedback from the system was given through a text-to-speech modality. In a modified 
version of this application, we simulated the cane tapping. We have acquired a collection of 
sound samples covering the impact of the tip of a cane on different materials [8]. 

Our next area of work was in the Haptic- and Audio-Based Navigation using Low-Cost 
Devices. In this project we focused on using low-cost haptic devices to allow visually impaired 
users explore a virtual environment. As described in [8], we compared the usability of a 
haptic mouse device and a force feedback joystick when tracing the layout of an office 
space map and the shapes of geometric objects. The force feedback joystick proved useful 
in exploring local conditions while the haptic mouse performed better in getting the gist of 
the global situation. 

Our latest direction of research is the use of tangible user interfaces to deliver graphic 
information. A prototype described in [13] allows the users to explore the layout of newspaper 
page by tracking their index finger on its surface. A camera, mounted above the table 
where the newspaper is put, tracks the position of the finger and the users receives an 
acoustic description in real-time as they move around the page. In a further extension [18], 
the application allowed users to create “bookmarks” within the page by placing pins to 
locations into which the users were guided by sonification of the current position of the index 
finger. 

HCI for the People with Motor Difficulties 

People who can not use the regular PC peripherals, such as the mouse or keyboard, are 
bound to use some alternative means of interaction. In our group, we investigate the benefits 
and constraints of the acoustic modality, especially the use of vocal input in HCI. We are 
particularly interested in the use of non-verbal sounds produced by the vocal tract of the 
user, such as humming or whistling. 

The potential of the non-verbal sounds as well as non-verbal components of speech (”err”, 
“uhm”) has been taken into consideration only recently by the research community. The goal 
of this research is to evaluate possible scenarios of control of the user interfaces by means of 
interaction through sounds other than speech, produced by the user’s vocal tract. These 
methods may be indirect, by emulating common peripheral devices, such as movement of a 
mouse cursor [15, 10] or keyboard [16], or direct, by mapping non-verbal sounds to the 
desired response of the application, such as movement of a game [9, 17] (see also Fig. 2).  

As compared to the speech recognition, the non-speech paradigm can offer several 
advantages, such as continuous input (as opposed to query—response mode of speech 
control) or language independence. This research is the result of collaboration with 
Kurniawan from the University of Manchester. 

Project i2home 

Most often, the design of modern devices, such as mobile phones or remote controls, are 
driven by the ambition to satisfy users who are already engaged in modern technologies. The 
goal of the project i2home1 [25] is to develop home appliances for people with special 

                                                 

1 i2home is a project funded by the EU 6th Framework Program. The project began in 2006. 
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needs: Persons with mild cognitive disabilities, visually impaired, and the older. The 
implementation is based on the Universal Remote Control standard [26]. The role of our 
research group in this project is the user-centered research, design, and evaluation of user 
interfaces for the older people.  

 

 

Fig. 2: A screenshot from the NVVI-controlled game of Tetris. The red lines by the bottom of the image 

visualize the melody of the input sound signal. 

Collaboration with Industrial Partners 

Sun Microsystems. In a response to the increasing demand of the accessible applications, we 
have established collaboration with the xDesign Team at Sun Microsystems. The aim of our 
activities is to improve the accessibility of the Java-based platforms and applications. We 
focus on facilitating the development of accessible applications in Java as well as making 
accessible the programming environment itself. Specific goals of this collaboration are: 

• To build a tool that supports programming accessible applications based on the 
NetBeans platform. 

• To allow the visually impaired people customize the NetBeans IDE. 

This collaboration has a form of independent projects that are carried out by the students in 
the HCI-related courses. The students are supervised by our faculty members as well as the 
designers at Sun Microsystems. 

IBM—CTU Student Research Projects [24]. The contest Student Research Projects is an event 
held each semester since winter of the academic year of 2005/2006. The contestants are the 
students of the Department of Computer Science and Engineering who work on projects that 
are assigned and supervised in cooperation with Voice Technologies and Systems Division of 
IBM Czech Republic. The projects are mainly focused on the use of the speech recognition 
and synthesis and represent an opportunity to get a hands-on experience of the latest IBM 
speech technologies. Many projects were aiming at using the speech as means of increasing 
accessibility for some motor-impaired users, such as the following:  
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• Skype Via Voice – a simple tool allowing control of basic functions, such as placing or 
receiving calls, through the speech modality. 

• VoiceStein – a speech-controlled adventure game (see Fig. 3) 

• Voice control of a radio-controlled car – series of application allowing the user to 
control a car by speech commands or by melody of the non-verbal sounds. 

• Google Maps with ViaVoice – voice-enabled tool for browsing Google Maps. 

 

Fig. 3: VoiceStein Screenshot 

Training and Networking Activities 

The HCI researchers and students at the CTU are active participants in the Czech SIGCHI 
chapter, established in 1998 with the main goal to get together researchers, practitioners, 
and students active in the field of HCI in the Czech Republic. The founding members of the 
chapter were the Czech Technical University in Prague, dobryweb.cz, and Sun Microsystems 
Czech Republic. 

Since 2005, the Czech SIGCHI group organizes regular lectures for the members of the public 
interested in HCI. There are usually six lectures a year, one of which is related to the problems 
of accessibility. The archive of the program of the gatherings can be accessed at [22]. 

The chapter has also joined the World Usability Day movement. The topic of our WUD 2006 
meeting in Prague was the Usability and Accessibility of the Web. Our invitation was 
accepted by the speakers from academia as well as from the important HCI-related 
industrial bodies. 

Conclusion 

This paper has presented a basic overview of the HCI activities related to the assistive 
technologies that are carried out in the HCI group of the Czech Technical University in 
Prague. Over the past years, the HCI group of the Czech Technical University in Prague has 
established its position in the European research space. With increasing importance of the 
assistive technologies in general, the involvement of our group in their research takes up ever-
growing part of our HCI activities. 

What we find very important is that more and more students each year take part in the 
research and development in the field of assistive technology. This year, about 80 students 
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have participated in the projects that were supervised in collaboration with IBM and Sun 
Microsystems. Our HCI group thus helps to expand the community of IT professionals who will 
be aware of the accessibility issues in the Czech Republic in their practice. 
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