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The VOICE Project is investigating the use of speech recognition systems in conversation, conferences, television broadcasts and telephone calls. It is developing prototypes of user friendly interfaces allowing an easier use of commercial products in translating the spoken voice into PC screen messages and subtitles. This is a powerful help for people with hearing impairment, reducing the gap between them and the hearing world.

Speech is the most important, most complex and most human tool for communication and interaction. We build our understanding of the world and of each other on verbal language based interaction and communication. The difficulties of the deaf are beyond the loss of hearing itself, and underline a more general problem of lack of communication. 

The number of people with hearing impairment consists of between 1% and 5% of the population (according to the degree of the hearing loss), which represents millions of people in Europe. Moreover, a lack of communication similar to that experienced by the deaf also affects the disadvantaged, the people living in foreign environments and the elderly. When united this group consists of more than 30% of the total population.

The VOICE Project

The JRC’s Institute for Systems, Informatics and Safety (ISIS) undertook in 1996 a number of tasks related to integrating voice to text recognition into local conversation and telephone conversation for people with hearing impairment. The objective was the development of a demonstrator necessary in generating awareness and stimulating discussion regarding the possible applications of voice to text recognition. 

A proposal: VOICE - Giving a VOICE to the deaf, by developing awareness of VOICE to text recognition capabilities, submitted to the EC Directorate General Information Society Telematics Applications Programme Call, was selected and the Project started in 1998. 

The VOICE Project proposed the promotion of automatic recognition of speech in conversation, conferences, television broadcasts and telephone calls, with their translation into PC screen messages. The Project achieved significant results and provided a better definition of the requirements of people with special needs.

A Consortium, co-ordinated by JRC-ISIS organised and presented VOICE at a large number of international workshops and congresses in order to develop an awareness rising process on the potentialities of voice-to-text recognition systems. Approximately 6000 participants attended the workshops, in which a prototype of automatic subtitling, developed for this aim, was presented and used for live subtitling the speeches, as a demonstration of feasibility and a way of validation on the field. 

All the phases of the Project saw the active participation of the Associations of people with hearing impairment. They were encouraged to give their comments and suggestions at all times. The information gathered at such discussions was disseminated through the Internet, along with the results and the examples of good practice, in the form of a VOICE Forum. 

The VOICE Laboratory: Technical aspects of the demonstrator

The prototype was tested in real situations of use, for subtitling a large number of conferences’ speeches, as well as a few school lessons for the benefit of the deaf students and of any user. Some tests were also performed for subtitling university lessons and printing summaries. 

The basic functionalities of the prototype turn voice recognition engines into a subtitling system. The interface can be defined in a way, which suits the needs of a certain situation best. The number of lines and their length can be defined; the text is displayed in a textbox on a definable background colour; font, colour and size of text can be defined. An important feature is the setting of the duration, which the text has to remain on the screen for reading. For each speaker it will be necessary to use such a time span to be able and to allow to co-ordinate speaking, recognition, displaying, perception and understanding. 

The approach involved integrating standard hardware and speech recognition software commonly available on the market into flexible applications that helped in ensuring low costs and easy use. This design for all approach allowed reducing development and maintenance costs, improving the quality of products for the normal market for any user, and eliminating new barriers, which often are created by new information technology tools. Experiences show that this goal was possible also with the speech recognition technology, even if at the very beginning this could have seemed too ambitious or just an impossible dream. 

Subtitling as a means of overcoming linguistic gaps in television broadcasts

The Project Development and harmonisation of subtitling in European television broadcasting took over part of the previous activities of the VOICE Project, in the frame of the 2001-2002 JRC Institute for the Protection and Security of the Citizen (IPSC) Exploratory Research Programme. It was proposed as a step in the path towards European integration in helping overcoming the language barriers. 

Analogic and digital television, digital radio and communication via the Internet, as well as video-cassettes, CD-ROM and DVD, have an enormous potential for spreading information, news, amusement, self training, distance learning, tele-working. The impact of these means would be even greater if the multilingual aspects could be overcome by subtitling. (How easier would it be to follow a lesson or the news, if subtitled at least in the speaker’s original language!)

Subtitling is a powerful means, less expensive and more effective than dubbing. Subtitling of films, at cinema or at TV or on DVD, in the original or other languages, lets the attention on the original source. The importance of the educational aspect lies in the fact that subtitles are for a deaf child one of the most powerful learning tools of any language, just as a hearing child would learn from things it heard. Similarly it gives hearing impaired adults the opportunity to enrich their vocabulary. By reinforcing what is being learnt by hearing, it offers a unique opportunity to enrich the vocabulary, getting familiar with words used in their context. For many citizens this applies for a second language, while for others it even applies for the first language. Actually, subtitling is beneficial for the hearing people and for people with hearing impairment, at least for the large percentage of them non using sing language.

In this sense, IPSC underlined the importance of subtitling and suggested solutions that could help in increasing its use and in overcoming a lack of information. It concentrated on the technical aspects, in finding user needs and shortcomings of present systems and translating them into technical specifications, comparing rules, standards, approaches and on-going activities in the different countries, enlarging the points of view. The multilingual and supra-national aspects of such objectives corresponded to JRC’s role, in view of spreading information on these applications, as a way of encouraging other broadcasters to extend their use.

The EC Directorate General Enterprise joined the proposal, with CEN/CENELEC/ETSI Standards Board and the European Broadcasting Union in Geneva, for a deeper overview and possible standardisation. The EC Directorate General Information Society also asked to extend it to other forms of disabilities, following a design for all approach. IPSC contributed to create the CENELEC TV Broadcasting for All Group and to prepare the Conference TV Broadcasting for All in Seville on the 13th-14th June, with the participation of the European broadcasters. 

The European Year of People with Disabilities 2003

IPSC participates to the EC InterService Group on Disability, chaired by the Directorate General Employment and Social Affairs, which promotes the European Year of People with Disabilities 2003. IPSC organises several activities for Year 2003, or encourages and collaborates with activities proposed by other partners. The events spread information on the results achieved by the VOICE Project and the Development and Harmonisation of Subtitling in European Television Broadcasting Project and propose new activities.

VOICE continues the contacts with the television broadcasters and CENELEC, aimed at providing technical support that may help in harmonising subtitling in European television broadcasting. It is also increasing the collaboration with the Universities for helping students with hearing impairment by subtitling the lectures. 

In the first semester 2003, the VOICE Project presented the Project's results and the Year 2003 aims to ALFA Association in Milan, AFA Association in Cantù (Como), Lions Club in Gallarate (Varese), CENELEC Standardisation Committee in Brussels, ANEC User Group in Brussels, the International Symposium of EURO-CIU Association in Berlin, the Universities of Milan, Pavia, Trieste, Benevento and Lecce, the Videoconference InfoPoverty of OCCAM-UNESCO-ONU-WorldBank-EC-PE at Milan Politecnico and Cattolica Milan University with Oklahoma University. Protocols of tests are being discussed in a few other Universities.

The VOICE Project’s co-ordinator also participated to a television broadcast of RAI-3 Racconti di Vita, which gave a positive feeling of how it is possible to live without loosing enthusiasm, even within the limits of a disability.

The VOICE Project is collaborating with the Organising Committee of the Italian Presidency Semester at JRC and will present the VOICE Project's results and the Year 2003 aims to the JRC colleagues at Ispra in September and to several workshops in collaboration with the local organisations in the area of Varese in October.

As a conclusion of the activities of the European Year 2003, IPSC will organise at JRC-Ispra on the 24th-25th November a European Conference eAccessibility: the VOICE Project's results and voice recognition applications for people with hearing, visual or physical impairment, in collaboration with EC Directorate General Employment and Social Affairs and the Italian Semester Presidency. The Conference will present an overview on Voice Recognition and disabilities, underlining the role of European Research, and the television broadcasters will present their results on on-line subtitling.

The organisers will offer to the participants a book printed by the JRC-Ispra PhotoClub with pictures taken either by people with disabilities or by the members of the Club on themes of disabilities and will also expose the pictures in the conference's area.

Important will be the collaboration with the Year 2003 organisers in Brussels and Rome in order to ensure that the JRC events will be perfectly in line with the other foreseen events, JRC-Ispra being the intersection of the European events organised by Brussels and the Italian events organised by Rome.

All these steps may be a basis for improving quality of life and access to the information society by trying to include a portion of the population that is currently, at least partially, excluded.
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Presentation of the VOICE Project to a group of school teachers, interested in using the prototype in the class room for allowing deaf students to attend the lessons with their hearing colleagues. A slide is projected on the left screen by the speaker, who is speaking into a microphone connected to a PC: the text generated by the speech recognition system is converted into subtitling lines on the PC screen and projected on the right wall-screen, under the speaker's image taken by a video-camera.
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Videoconference system with automatic live subtitling. A deaf user communicates with a colleague speaking to a microphone connected to a PC: the text generated by the speech recognition system is converted into subtitling lines and overlaid onto the correspondent’s video image.

Giuliano Pirelli’s Curriculum

EC official and scientist at European Commission Joint Research Centre (JRC), graduated in Electronic Engineering in Turin and in Science of Information and Documentation in Brussels, he worked at FIAT in Turin in the field of simulation of soldering robots and transfer machines, at the EU in Brussels in the field of legal information documentation and retrieval and at JRC-Ispra in the field of education and training. 

About 15 years ago, both for professional interest in the matter and personal experience, as father of a deaf child, he started collaborating in this field with the EC Services, international Organisations and local Associations, which invited him to participate in several meetings and to disseminate information. Later on, after being transferred to JRC-Ispra, he suggested in 1993 collaboration with EC-DG-XIII-TIDE, by a Eurocourse on Information Technology aids for people with special needs, and with RAI-Televideo, for the improvement of broadcasts' subtitling.

In 1996-97, he was in charge of the JRC-ISIS Exploratory Research Project Voice-to-text conversion for the deaf. Thanks to the experience gained in the first tests, he submitted a proposal for the VOICE Project, a EC-DG-XIII-TIDE Accompanying Measure, which was accepted and founded. As Scientific Co-ordinator of the Project, he organised in 1998-2000 a series of conferences in order to develop an awareness rising process on the potentialities of voice-to-text recognition systems. Approximately 5000 participants attended the workshops, in which a prototype of automatic subtitling, developed for this aim, was presented and used to on-line subtitle the speeches, as a demonstration of feasibility and a way of validation on the field. The results and the examples of good practice are loaded on the VOICE Web Site, which follows the rules of WebAccessibility for people with disability. 

In 2001-02, for the JRC-IPSC's Exploratory Research Project Development and harmonisation of subtitling in European television broadcasting, he established, via EC-DG-ENTR, contacts for harmonisation of television subtitling with CEN/CENELEC/ETSI Standards Board and the European Broadcasting Union (EBU) in Geneva. At present he co-ordinates the IPSC activities for the European Year of People with Disabilities 2003, in collaboration with the EC InterService Group on Disability (ISGD), chaired by EC-DG-EMPL. 

