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This proposal concerns the use of electronic communication links for choral singing with participation by singers or groups of singers who are geographically remote from each other.  They may be at home or in schools or concert halls, and they may be in the same city, the same country or in different countries.  The vision of a 'European Choir' with real time participation by singers in all countries in Europe is a strong motivation for the applicants.  The intended application is amateur or semi-professional singing involving individuals or Choral societies in towns and cities throughout Europe.  The work will concentrate on classical music, e.g. Bach, Handel, Faure, and carols and other songs of this type would be included.  Pop-music and professional music making is excluded from this proposal as the demands would be rather different and difficult to fulfil along with our primary objective.     

There is a vast number of choral societies throughout Europe many of which have very high standards and some of which support professional orchestras such as the Halle Orchestra in Manchester.  There are many university choral societies and a vast number of other societies, church choirs, etc. with good and/or keen non-professional singers having much experience of a certain repertoire (oratorio, Masses, etc.).  Such societies are an important part of the fabric of European societies and provide an enjoyable and worthwhile activity for ordinary people, young and old, wealthy or otherwise.  The applicants believe that choral singing could grow considerably as a participation activity.  As a means of bringing European people together it has much potential, and the possibility of 'bringing people together' electronically to form a choir is, we believe, tremendously exciting and worthwhile.  Enabling disabled people to participate in this activity is also a goal. 

The technical challenges are considerable as are problems of successful and emotionally satisfying music making in this new way.  We need to consider how a conductor can control and rehearse a choir when the individual singers  are remotely situated.   The required characteristics or 'quality of service' parameters of the electronic links must be determined.   The acoustic properties of the electronic signals will need to be processed to allow the remote voices to be merged as though they were in one concert hall.   Also, we must consider how remote singers can be made to feel as though they are in a concert hall interacting with the conductor and other singers. 

We are aware that some previous projects have been unsuccessful & our proposal will explain why our approach has a better chance.  However this will be research, the outcome cannot be guaranteed and to a very large extent will depend on 'human factors' as much as technological ones: i.e. do real participants find the experience worthwhile. 

The work will have two phases.  The first phase will be to implement and evaluate a ‘layered’ virtual choir based on seed performances and recorded contributions.  This will not require real time interactive electronic communications and is well within the capability of current technology.   The idea is that remote singers receive an audio/visual pre-recorded version of the seed choir’s performance as conducted by a real conductor, and will be able to rehearse their performances and finally convey a contribution to the performance of a ‘virtual choir’.  The contributions would be merged electronically, by sound engineers, to that of the seed choir and other contributions.  It is intended that during this first phase a number of performances would be compiled and evaluated for their musicality and user satisfaction.  The means of doing this successfully and evaluating the results professionally must be carefully devised.

The second phase is to study the requirements of real time interactive choral rehearsals and performances in terms of the quality of service of the electronic communication links and the feasibility of achieving useful results with existing and/or emerging communication technology.  In defining the required parameters, this work will be useful as a driving force to future technological developments.. The primary work will be to evaluate technical issues and build consensus within the consortium about the specification of the system and the experimental trials. 

 For interactive real time performances, the first technical parameter to be considered and the most important, is latency, i.e. delay.  If an electronic link introduces too much delay, the 'real time interactive experience' of singing in a choir will not be achieved.  But how much delay is too much.  Or how much would be acceptable? Although there is some research on this, it is inconclusive.  Therefore an important part of this work-package will be to investigate this point with the assistance of professional musicians with experience of training and conducting semi-professional and professional choirs.  The acoustic delay in a large concert hall (approx 30 ms per 10 meters) gives some guide, but the type of music, the acoustics of the hall and the technique of the conductor must all be taken into account.

Once the required quality of service, including latency, has been established the means of delivering it must be considered.  The requirements for  fully interactive choral singing are likely to be beyond what is currently possible in most cases, though we will consider what can be achieved with existing links.  In the longer term, we would like to see this type of application driving the future development of Internet communications.  This will be addressed in our work-package.

Involvement with the School of Music in Manchester will be sought and staff at the Royal College of Music (RCM) in London and Birmingham Conservatoire have expressed strong interest.  An approach will be made to the BBC in Manchester via the RCM.

Whether the BBC will help in 'delivering the content to the world' remains to be explored, but Manchester University and its collaborative organisation in Lljubiana certainly have the facilities to organise public concerts and thus explore the capability of the proposed links at least within the confines of our cities.
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Objectives

· Research requirements for ‘layered’ virtual choir which merges individually recorded voices.

· Research requirements for the ‘seed choir’, conductor, and system management.

· Research DSP requirements for the acoustically simulated ‘virtual concert hall’.

· Research requirements and options for the visual input/output and HCI.

· Perform experiments using state-of-the art technologies: produce a complete choral performance by combining individual contributions recorded off-line to augment the ‘seed choir’.

· Evaluate the musicality, user satisfaction and other aspects of the layered virtual choir performance.

· Research quality of service (latency etc.) required for a real time interactive virtual choir.

· Design and implement a real time interactive virtual choir experiment. 

· Execute real time virtual choir rehearsal/performance

· Develop specifications for the future technologies able to support virtual choir rehearsal/performance

Description of work

· The first phase is to implement and evaluate a ‘layered’ virtual choir  based on seed performances and recorded contributions.  The second phase is to study the requirements of real time interactive choral rehearsals and performances in terms of the quality of service of the electronic communication links and the feasibility of achieving useful results with existing and/or emerging communication technology.  In defining the required parameters, this work will be useful as a driving force to future technological developments.. The primary work will be to evaluate technical issues and build consensus within the consortium about the specification of the system and the experimental trials. 


· Year 1


· Develop ‘systems level’ concept of the ‘layered’ virtual choir system based on established criteria, and define and develop IT support required. 

· Research requirements for the real or  virtual conductor focusing on the conceptualization and technical specification of the  conductor as visually presented or simulated at the remote singer’s location.

· Research requirements for the virtual singer  (or cluster of singers) in a layered performance and determine technical parameters for singer’s IT support. 

· Determine how the musicality and user (i.e. the singer’s)  satisfaction can be measured in consultation with professional musicians and musical psychologists

· Carry out preliminary experiments using the layered approach with a ‘seed choir’, and evaluate the results.


· Year 2


· Carry out further experiments using the layered approach with a ‘seed choir’, evaluate and publicise the results.

·  Research requirements for the real time interactive virtual choir system by studying  experimental and real choral rehearsals and concert performances.  Specify requirements for obtaining measurements of critical acoustic parameters from these choral rehearsal/performances, make the measurements and evaluate the results.  Determine whether and to what extent the required quality of service can be provided currently or in the foreseeable future.

· Study of the virtual stage/concert hall will determine requirements and design specification of tools necessary for the simulation of acoustic ambience as selected by the choir conductor and develop algorithms to generate realistic artificial acoustic hall effect.

· Study of requirements for the visual output from the virtual choir singer and visual input to the conductor.

· Plan and implement preliminary real time interactive virtual choir experiments based on existing technology, evaluate and publicise the results.


· Year 3


· Establish feasibility of data transfer and signal processing needed for implementation of virtual choir system using state-of-the-art and emerging communications and processor technologies.

· Design and implement the means of carrying out further virtual choir experiments involving a number of geographically dispersed (clusters of) singers over a city and over Europe. 

· Execute provisional virtual choir rehearsal/performances and analyse the achieved results in terms of musicality and user satisfaction.

· Develop RTD proposals for future technologies supporting virtual choir rehearsal/performance

Deliverables

· D2.1.  Technical requirements for the ‘layered’ virtual choir system.

· D2.2.  Specification of seed choir and conductor, recording techniques,  acoustical processing, etc

· D2.3  Technical requirements for the virtual concert hall support

· D2.4. Specification, implementation and evaluation of ‘layered’ performance experiment.

· D2.5. Technical requirements of interactive real time virtual choir system.

· D2.6. Feasibility study of real time virtual choir system using current & emerging technologies.

· D2.7. Design, implementation and evaluation of real time interactive virtual choir experiment

· D2.8. Architectural design of the future virtual rehearsal/concert system.  

· D2.9 Evaluation of  impact on  the ‘Virtual City’

Milestones and expected results

· M2.1. Technical requirements for the layered virtual choir system.

· M2.2.  Implementation & evaluation of layered approach.

· M2.3.  Feasibility study of real time interactive virtual choir rehearsal/performance execution

· M2.4.  Execution and evaluation of  virtual choir rehearsals/performances

· M2.5   Evaluation of results and impact on ‘Virtual City’

Appendix:  Application of 'Virtual Choir' idea to 'Ambient Assisted Living (AAL) for the Ageing Society' (April 2006)

The aim of AAL is to provide elderly people with convenient access to advanced information and communication technology (ICT) to enhance the way in which they can live in their preferred environments and interact socially and creatively.  This ICT access may be provided via simple television-centred equipment rather than sophisticated computer technology.  Physical handicaps and the increasing difficulty of travel often restrict the social lives of elderly people.  While interaction over ICT cannot replace all aspects of social contact and human closeness, its capacity for supporting people to overcome geographical barriers and other handicaps remains greatly under-utilised especially among the elderly. The complexity and rapid evolution of the technology are often reasons for this under-utilisation. The proposed platform will exploit recent advances in technology, home networking, sensor networks and mobile multimedia communication to simplify and broaden the means of communication available. A common user-interface will be provided for a range of different ICT functions.  Adherence to prevailing standards will ensure that the applications are compatible with established ICT applications.   The involvement of target user groups in Manchester and Slovenia and the professional input from media pedagogues and communication scientists, will allow the specification to be devised and the solution to be tested and evaluated.  The proposed system will not only help people to maintain established daily routines as they grow older, but will also enrich their every-day lives with convenient access to existing and new communications facilities. 

Technology cannot replace social contacts and human closeness or solve the problems resulting from globalisation and demographic changes. But technology can try to alleviate these effects and to support people to overcome barriers and handicaps. To provide a combination of modern ICT with easy handling and a common interface that is specially adapted to the needs of elderly users, can be a first step in this direction. It can enable elderly people to communicate easier and can offer a tool for elderly people to participate in richer and more creative social lives.

The condition for acceptance is a technology that addresses the needs of elderly people, is easy to understand and attractively presented. It is essential to place the user, the individual, at the centre of future developments. Technology with an appropriate user interface will allow adequate use of information and communication technologies and lead these consumers to higher level then any other.  

Possible applications of AAL occur where elderly people whose involvement in interactive creative activities is limited by disability and/or the difficulties of travel can make use of ICT to maintain their contribution.  There are many such creative activities, but this application will focus primarily on choral singing.  This application differs from established communication systems (e.g. conventional telephone) by an additional value, which is generated by the additional transmission of the video information and the faster exchange of data required.

The use of electronic communication links for interactive creative activity has endless scope, for example in discussion groups, competitions, video games, drama and music making.  There is a clear requirement to research which of these activities, if any, are likely to be of interest to older people bearing in mind that although some of them have been available for many years, they may not have been easily accessible. The focus on interaction in this proposal means that we are interested in activities that place greater demands on the technology, mainly with respect to latency.  Such activities are novel and of greater promise with respect to user experience and satisfaction.  

Choral singing with participation by singers or groups of singers who are geographically remote from each other is an exciting goal. The participants may be aged and unable to travel easily. They may be at home or gather in schools or concert halls, and they may be in the same city, the same country or in different countries. The work will require demonstrations involving individuals, churches, Choral societies and universities initially in UK and Slovenia.  Ideally other towns and cities throughout Europe could become involved. The work will concentrate on classical music, e.g. Bach, Handel, Faure, and carols and other songs of this type would be included. Pop-music and professional music making is excluded from this proposal currently as the demands would be rather different and difficult to fulfil along with our primary objective. 

There is a vast number of choral societies throughout Europe and there are many university choral societies and a vast number of other societies, church choirs, etc. with good and/or keen non-professional singers having much experience of a certain repertoire (oratorio, Masses, etc.). Such societies are an important part of the fabric of European societies and provide an enjoyable and worthwhile activity for ordinary people, young and old.  Choral singing is currently growing considerably as a participation activity. As a means of bringing European people together it has much potential, and the possibility of 'bringing people together' electronically to form a choir is, we believe, tremendously exciting and worthwhile. Making it easier for older and disabled people to participate in this activity is a particularly worthwhile goal. 

The technical challenges are considerable as are problems of successful and emotionally satisfying music making in this new way. We need to consider how a conductor can control and rehearse a choir when the individual singers are remotely situated. The required characteristics or 'quality of service' parameters of the electronic links must be determined. The acoustic properties of the electronic signals will need to be processed to allow the remote voices to be merged as though they were in one concert hall.   Also, we must consider how remote singers be made to feel as though they in a concert hall interacting with the conductor and other singers. The work will have two phases. 

The first phase would be to implement and evaluate a ‘layered’ virtual choir based on seed performances and recorded contributions. The second phase would be to study the requirements of real time interactive choral rehearsals and performances in terms of the quality of service of the electronic communication links and the feasibility of achieving useful results with existing and/or emerging communication technology. For real time performances, the first technical parameter to be considered, and the most important, is latency, i.e. delay. If an electronic link introduces too much delay, the 'real time interactive experience' of singing in a choir will not be achieved.  Although there is some research on how much delay would be acceptable,  this is still inconclusive. Therefore a part of this task will be to investigate this point. The acoustic delay in a large concert hall (approx 30 ms per 10 meters) gives some guide, but the type of music, the acoustics of the hall and the technique of the conductor must all be taken into account.  Once the required quality of service, including latency, has been established, the means of delivering it to the users must be considered.

A demonstration phase producing an actual performance (or rehearsal), hopefully involving participants in the UK and Slovenia, will be produced along with subjective evaluation of the benefits of the experience and objective performance measurements.

