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We explain some emerging technology that enables deaf people to view information in sign language, presented by a virtual human avatar. A complete system has been developed that uses a special notation for describing the detailed manual and facial gestures that make up a sign. This notation is converted into precise information about the angles and positions of “bones” in the virtual skeleton of an avatar at each time step. The resulting motion information is then used by a computer graphics application to present a 3D moving image of a virtual human performing sign language.

We explain why this technology is useful and explain its present limitations. Why cannot deaf people just read text? Isn’t it better to use sign language interpreters? What about using video? What are the benefits of virtual human signing? Can we translate text straight to sign language?

As with spoken languages, most countries have their own sign language. British Sign Language (BSL) has its own syntax and grammar which is not related to English. Hence for profoundly deaf people for whom BSL is their first language, reading English is not necessarily easy and is not their preferred choice. Since reading builds on the phonetics of spoken language, deaf people typically have a lower reading age than their hearing contemporaries.

Sign language interpreters are used regularly to support communication between deaf and hearing people and provide the best support available. However, there is a shortage of interpreters and the cost of providing their services means that they can only be used in limited situations. Virtual human signing is not intended as a replacement for interpreters, but promises a complementary service, providing a useful but lower quality source of signing especially for everyday situations where using an interpreter is not possible.

An increasing number of web sites are displaying sign language using video. The quality is high and is useful for deaf people. As broadband becomes more standard, the use of video is a realistic option but has some drawbacks. The cost of producing high-quality video is significant. It is not practical to edit video sequences to reflect small changes in content so material will normally need to be re-shot with careful attention being paid to continuity. Specialist server technology is needed for streaming video and the technology is unavailable to those on dialup connections.

While video is a sensible choice for fixed content that will not need updating regularly, virtual human signing provides a better alternative in many contexts. Once avatar player software has been downloaded or installed, a low-bandwidth dialup connection is sufficient. The representation of signing, in a notation called Signing Gesture Markup Language (SiGML), is very compact and needs no special server technology. With virtual human signing the user has more control, being able to browse quickly through the information, controlling the size and angle of view of the virtual signer, varying the speed of signing, and even choosing the appearance of the virtual character.

Virtual human signing is created by blending between individual signs to form a smooth sequence with no jumps or breaks. The technology enables content to be created interactively by choosing the signs to be performed in response to the needs of users. In an example system, signed weather forecasts are created. Each forecast is different, but is built up from phrases taken from a common set of options. Each phrase has an equivalent in BSL so the necessary sequence of signs can be generated automatically and presented by a virtual human signer.

The weather forecast application is an example where a simple form of translation takes place and enables a person with no knowledge of sign language to generate signed forecasts. In fact, the system is multilingual, allowing forecasts to be generated in spoken and signed language for a number of countries. The task of translating the full English language to BSL is of a completely different magnitude. Some significant steps have been taken to translate sentences relating to a small domain of discussion. However, the more general problem would take considerable research – no less than is needed to translate between two spoken languages. A more realistic approach is to provide tools that enable deaf people to write down sign language in notation that can be turned into animation. Sign languages do not have standard written forms, but some progress is being made in developing efficient ways to transcribe signing.

We describe the process by which sign language content is created from text in our system. Firstly, deaf people or interpreters must decide the best translation to sign language, taking account of the wide range of regional variation even in British Sign Language. Secondly, if any of the necessary signs are not available in the dictionary or “lexicon”, then a sign language expert must encode the new sign using the SiGML notation. Thirdly, the required sequence of signs must be constructed using the lexicon and any necessary editing performed to produce an acceptable animation. Finally, the resulting SiGML notation is stored on a web page or in a special application and sent to the virtual human player for viewing by the user.

The technology has been evaluated with deaf people by the RNID (Royal National Institute for Deaf People) and is found to be increasingly acceptable. It is not as easy to understand as a human signer or video of a signer. However, as long as the signs are notated correctly, the manual movements are animated in a way that is usually recognised correctly. The representation of facial gestures and body movements is crucial in sign language, and our system is not always able to present signing that flows in a natural way. It will never have the full liveliness of a human signer but the expressiveness can be improved.

At present the tools used to create content are the result of research projects and in order to make a fully practical system it will be necessary to provide more user-friendly tools.

The work has been undertaken through European collaboration, especially in eSIGN (Essential Sign Language Information on Government Networks), a project under the eContent programme of the Fifth Framework. See http://www.sign-lang.uni-hamburg.de/eSIGN or http://www.visicast.cmp.uea.ac.uk/eSIGN. Content in BSL is created by deaf people working for the RNID. [A current project is developing sign language content for BBC Jam, online digital curriculum materials to aid literacy of deaf children.] A new project funded by the ESRC (Economic and Social Research Council) Technology-Enhanced Learning initiative will use sign language to support assessment of PC skills for the Scottish Qualifications Authority. See http://www.tlrp-archive.org/tlrp/upload/assets/1154534893_TLRP_TEL_PRESS_RELEASE.pdf. 
Key Findings:

Virtual Human avatar technology can be used to make animations of deaf sign language so that deaf people can receive information in their preferred format. This technology enables rapidly-changing information to be presented to deaf people when using text or video would not be practical.

New and Interesting Aspects:

The virtual human signing presented in this session is available on a number of eGovernment sites in the UK, Germany, and The Netherlands. Although still at prototype stage, the technology is being explored as a means to support education in sign language for deaf learners.

Relevance to a General Audience:

The technology is mainly for the benefit of profoundly deaf people who are sign language users.

A much larger number of people are hard of hearing and there is potential to adapt the technology to provide expressive lip-readable talking avatars, building on other research at UEA.

The technology is also being used to provide animated talking guides for virtual heritage experiences.

Next Steps for the Research:

The work that will be presented can be seen as an advanced prototype. Real applications of the technology will be available online in the coming year for education and assessment of deaf learners.

Nevertheless, in order to have a fully practical system, a number of developments are required:

· Improvement to the naturalness of signing: The virtual signing does not flow as naturally as signing performed by native signers. In particular, some improvement is needed to the facial expressions of the characters and the body movements that are used to express the feelings and attitude of the signer. This will involve serious research in sign linguistics and animation techniques.

· Development of a full Lexicon: At present there are many signs missing from the dictionary used to create sign language sequences. Investment is needed to produce a database that contains all the most commonly used signs so that new sequences can be constructed quickly.

· Enhancement of Editing Tools: The research tools that are used to create signs and sign sequences could be made more user friendly. At present only experts can create signing content, so a new generation of tools is needed to enable anyone to create virtual signing.

Others Working in the Area:

The work in this area results from European collaborations. The most recent collaboration was eSIGN (Essential Sign Language Information on Government Networks), a project funded under the Information Society Technologies (IST) programme of the European Union's Fifth Framework and supported by the eContent programme. See http://www.sign-lang.uni-hamburg.de/eSIGN or http://www.visicast.cmp.uea.ac.uk/eSIGN.
The collaborators were:

· Institute of German Sign Language and Communication of the Deaf, University of Hamburg (Germany). Experts in sign language linguistics.

· Systematics Integrations (Germany). Subsidiary of EDS providing IT services. Developed a sign-enabled web site using DGS (German sign language).

· Norfolk County Council (UK). Developed a sign-enabled website using BSL (British Sign Language).

· Viataal (The Netherlands). Institution for education and research for deaf people. Developed an online employment service using NGT (Sign language of the Netherlands).

· School of Computing Sciences, University of East Anglia (UK). Developed technology for generating motion data for virtual humans from a notation describing sign language gestures.

· Televirtual, Norwich (UK). An advanced entertainment technology company. Developed lifelike virtual human characters for animating sign language.

· Royal National Institute for Deaf People (UK). Charity representing the 9 million deaf and hard of hearing people in the UK. Developed BSL sign language content and evaluated the effectiveness of virtual signing for deaf people.

The work reported here develops technology that can be applied to a number of national sign languages. In the US, a similar technology for ASL (American Sign Language) is provided by the Sign Smith® product from VCom3D® (http://www.vcom3d.com).
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Virtual humans - Real communication

Our screens bring us avatar Talking Heads but their robotic voices and fixed expressions do not catch the imagination. We can now bring virtual humans to life by giving them realistic gestures and expressions, and then use them to present fast changing internet information, especially for people who find written text and spoken language hard to access. 

This new technology will be explored, with recent case studies: virtual humans using sign language now aid communication for profoundly deaf people who use British Sign Language (BSL) as their first language; George is a virtual human with attitude, who learns from what he hears, so can he help us find answers to the questions we are asking?

Organised by
UEA

with Televirtual Limited, Newcastle University.

Supported by
To be determined.

Date
07/09/2006

Time
09.00-11.00

Venue
ARTS 2.02, Arts Building

Cost
£5.00**

Nonverbal communication in virtual humans

In order for virtual humans to be believable and to populate a future world alongside real people they will need to be able to communicate with us and each other non-verbally – but what sort of new simulated behaviour will this involve and how can we give virtual human characters the necessary capability?

Dr Patrick Olivier

Informatics Research Institute, University of Newcastle

George: AI or digital celebrity?

A brief encounter with George & Friends. A study in Self-learning Artificial Intelligence; avatars with unexpected emotional responses;, the emergence of digital selves; and more. Towards meeting the Turing Test: does George have a real personality?

Mr Tim Child

Televirtual MediaLab

Mr Rollo Carpenter

Icogno Ltd

Signs for the future

Virtual Humans using sign language can aid communication for profoundly deaf people who use British Sign Language (BSL) as their first language. We will explore the new technology that makes it possible to generate realistic and natural sign language using a special gesture notation that can be used by deaf people and other sign language experts.

Prof John Glauert

School of Computing Sciences, University of East Anglia

