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1.  Introduction

The ESPRIT, LTR, i3-ESE project EP 29335, PUPPET, “The Educational Puppet Theatre of Virtual Worlds”, has the objective to develop and investigate the value of a new virtual environment for use in early learning. Based on a theoretical framework of “learning through externalisation”, PUPPET aims at extending the current forms of early learning through play, by exploiting the potential of virtual 3-D worlds, autonomous agents, and real time  interaction in terms of Virtual Puppet Theatres (VPT), - using the theatre metaphor.

The results of the project will be to: 

i) promote new forms of creativity made possible by new IT-tools, 

ii) enable new forms of self expression not possible with conventional plays, 

iii) encourage learning to learn, and 

iv) allow for a new form of computer-literacy.

The 3 year project plan was revised after first year on the basis of experience gained and on the recommendation of the reviewers. The new plan has two major milestones in terms of implemented VPTs and their tests in schools. The work package A (mainly 2nd year) develops the “VPT-A for Improvisational Plays” as this is the particular aspect of what the technology of “the new tools” can offer. To allow for more direct story-telling/construction the work package B of mainly the 3rd year extends VPT-A to become “VPT-B with Authoring Tools and Narrative support”.

This appeared to be too ambitious. The problem of developing autonomous agents with emerging behaviours was too complex to find a solution within the project. The dramaturgical framework named “the Black Sheep Scenario” facilitated a compromise between the improvisation introduced by the autonomous agents, and the desire for story-telling which implied control. 

These problems were hinted at the Second review, and in response to the PO’s request, a Puppet Blueprint was prepared to describe a shared vision of the consortium, and it was issued January 2001, with updated plans.

At an extra review on March 29-30 these plans were further focused to help the project achieve its major goals.

The project consortium comprises 4 partners:

1. CVMT (LIA)
Aalborg University, Laboratory of Computer Vision & Media Technology



(Old name LIA, Laboratory of Image Analysis

Team Leader
Erik Granum (PUPPET Project Co-ordinator)

Deputy

Claus B. Madsen

2.  COGS,
University of Sussex, School of Cognitive and Computing Science

Team Leader
Mike Scaife

Deputy

Yvonne Rogers, (Patricia George)

3.  IDAU,
Århus University, Institute of Dramaturgy

Team Leader
Janek Szatkowski

Deputy

Torunn Kjølner

4. DFKI, 
Deutsches Forschungszentrum für Künstliche Intelligenz, Saarbrücken, 



Research group: Intelligent User Interfaces

Team Leader: 
Elisabeth André (Oct. 2000 – March 2001) and 



Thomas Rist (04/01–09/01)

Dr. Elisabeth André, who served as DFKI’s site leader for PUPPET since November 1998, took on a chair position at Augsburg University and left DFKI in March 2001. Since April 2001 Dr. Thomas Rist, previous deputy, has taken over the team leadership for PUPPET.

This reporting on the progress of the third and final year of the project is divided into 3 parts:

Part A:
Executive Summary

Reviewing the technical, administrative, and collaborative aspects of the project's third year, as well as dissemination efforts.

Part B:
Work Part Summaries/Reports

Reporting on work done in year 3 for each work package at the level of tasks. The report concerns in particular the last 6 months, i.e. the period from the extra review on March 29-30 2001, and until the final review.

Part C:
Deliverables of Year Three

One external deliverable from each partner, to describe partner view on efforts and perspectives, - either of just the last 6 month, or for the whole project. When the latter was chosen, it forms a draft for the final report of that partner.

2. Significant Achievements and Problems

While the introduction above has covered the aims of the project, this section provides a retrospective overview of the project’s victories and defeats, significant actual output, and lessons learned.

As to these aspects for the first two years, the reviewers are referred to corresponding sections of the Parts A of the Periodic Progress Reports of year 1 and 2, PPR-1 and PPR-2.

After the second year review, which was experienced as a sort of  defeat (where some points of critique was felt more well motivated than others), we had a victory in terms of a first thorough test of the Virtual Puppet Theatre (a “close to VPT-A” version) with children at COGS. The scenario included 6 autonomous agents, the farmer, his dog, a sheep, a pig, and two cows. The child could choose any of the agents as avatar.

The test was a consortium effort, where personnel of the two partners forming the development team were following the course of events from behind the “backdrop”. They were thus ready to modify and improve the system as far as possible in reaction to the experience gained from test to test. The evaluation report is included as appendix 1 to PPR-3, Part C4. It provided a range of recommendations for further developments, including various suggestions expressed by the children. 

Overall, the children liked interacting with the virtual farm-world, but they generally wanted to be more in control, and that more things should happen. Interface could be improved and possibly adapted to children at different age groups. Expressivity of characters should be clearer, possibly using new models.

The major underlying problem was the provision for a sufficient repertoire of agent behaviours, to “make things happen”, a fundamental problem for achievement of the project goals. Partners IDAU (dramaturgs) and DFKI (agent developer) worked hard on this, to develop the autonomy to provide for the richness of emergent behaviours. The “Black Sheep Scenario”, developed in Year 2 by IDAU as the target for VPT-A appeared too complicated, and a simpler version was needed. The “Black Sheep Scenario” is described again in PPR-3 Part C1, and it focuses on fewer agents which have richer behaviours in a structure aiming at framing improvisation of agents and the “free” interactions of the child into a “story-telling” development.

In brief, the scenario comprises the following in its simple version. The major agents are the farmer and the cow. The farmer’s “project” is order and keeping the cow in its pen, while the cow wants “freedom” outside the pen. The “black Sheep” is an agent, developed just for the purpose of being the avatar for the child. By controlling this avatar, the child can influence the course of events in different ways, - e.g. by helping the farmer keeping the cow in the pen, or helping the cow to escape.

While the further developments of the new scenario and corresponding agent behaviours took place, the whole of the consortium was engaged in revising the plans for the last year, to adjust to current status of developments. This was formulated in the “Puppet Blueprint on Concepts and Plans for Year 3”, which approached the new “Black Sheep”, in a systematic stepwise fashion focussing on its various prerequisites. 

In February 2001, a Puppet management board Meeting was held in Frankfurt, and plans for the rest of the year outlined. The new versions of the system with improved behaviours etc. was submitted and installed in March 2001 with some difficulties at COGS prior to the extra review. That this version was not particularly successful, was clear from email correspondence at that time, and from the evaluation report provided by COGS as appendix 2 to PPR-3 Part C4.

Looking back at the first 6 month of year 3, hindsight may give rise to the follow comments:

· The reviewers’ comment on platform developments, including accusations that Puppet resources were used for other purposes, may be disputed, but it was clearly a mistake by partner CVMT (in frustration) to take it literally and not try to maintain employment of platform development staff. Refinement, time-optimisation and robustness through continuos development of the platform and interfaces, can been seen as one thing that could have helped to a better status at midterm of 3rd year. This in spite of the high-level agent development appeared to be the bottleneck.

· Developing autonomous agents and emergent behaviours is still a serious problem, in spite of help from dramaturgs to simplify matters.

· Reviewers had called for more visible EL influence on the project, but the contribution from the EL-partner was not particularly visible to other partners after the test in October 2000.

The extra review was by no means a victory for the project, mildly speaking. But in hindsight it possibly provided what the consortium needed most of all to make the best of the last 6 months. The consortium was forced on the spot to make a realistic plan, which involved all partners to work close together on the project’s own technology. The plan focused on three major issues: expressivity through animations and behaviours, “on-line” interactivity through the avatar, and “off-line” interactivity through start-up tools. Three work packages were defined accordingly, and it was emphasised that collaboration should enforced through “Research Ateliers”, - one week per WP with participation of all partners.

This pushed things ahead. Detailed plans were wade and updated regularly, and Partner IDAU undertook the responsibility for having new characters and animations made in accord with the new behaviours to be developed. The two first Ateliers worked fully according to intentions and the consortium experienced progress on a scale not seen before. This was obviously due to the context provided by the new plan, but all the previous work on development of platform, agents and dramaturgy, formed clearly a prerequisite for this new plan to be so successful.

The result is a rather more presentable VPT (Virtual Puppet Theatre), which deserves more follow-up than the last short time of the project allows. The intensive efforts are detailed in PPR-3 Part B.

We have had to cut our ambitions on emergent behaviours and rely on extensive scripting of behavioural structures, - a challenge to be further pursued in another project. This is indeed a research issue hard to crack. But the new characters, animations, additional and “lively” like tractor for the farmer, and library and discotheque for the rather human-like cow, all provide for a scenario with many possibilities, which we look forward to demonstrating.

Future Plans

At the exhibition in Basel we will have a special version of our third Atelier, which will analyse the results of the tests at COGS. Time has not allowed the feedback from the tests to have much influence on the implementation. Together with the experience from making demonstrations for visitors at the stand, our meeting will provide for definition of the last updates to make to the system before end of contract. The ambition is to deliver the best possible system as the final output from the project.

Given that CVMT and expectedly COGS will end up with cost statements showing underspending, a dream could be that the remaining funds could be used for a contract extension. The purpose should be to make the additional refinements and tests, which could indeed make the projects output a valuable product, matured to be an attractive item for commercial take-up. The concrete potential has indeed increased significantly during the last 6 month, but some of this potential will need a little more nursing to come clearly through. And the appearance counts significantly.

3.  Contacts with Other Projects and Parties

During the third year contacts with other parties have been on the level of individual partners.

IDAU
We have been working on contacts to other researchers in Scandinavia developing autonomous agents, and have taken part in the Conference arranged in Århus June 2001 on using motion capture-animated Puppets. We are in contact with Jörn Callesen at Narrativity Studio, The Interactive Institute, Malmö, Sweden. As a part of a national Danish research programme: “Staging of Virtual Inhabited 3D spaces” we have been in contact with several groups of researchers and artist working on the development of interactive spaces. In Rotterdam at V2 – we found the project SPIN (Spherical Projection Interface) of very great interest. We have collaborated with Susan Kozel, University of Vancouver, Canada and the group “TRAJET”, that works with interactive installations. This work is connected to our research on The Virtual Puppet Theatre in the way that in parallel to the development of the dramaturgy of the VPT are investigating other ways to interface with the system.

CVMT (LIA)

CVMT have had many contacts with other activities and projects regarding Virtual Reality and Virtual Environments, but apart from the previously mentioned national project “Staging of inhabited Virtual 3-D Spaces” their relations to Puppet were limited.

DFKI

Members of the DFKI team have had various discussions with members of related European projects on animated characters, like for example SAFIRA (Supporting Affective Interactions for Real-time Applications) and MagiCster (Advanced Training with an Embodied Believable Agent). At the moment we are in contact with people from the ANIMAX Multimedia Theatre (http://www.animax.de/) who have done a number of interactive audio-video installations, like the "Story Machine" which is chiefly aimed at children between the ages of 6 and 12.

COGS

We have had discussions at various meetings with researchers from the Kidstory project.

We have also been talking to researchers outside ESE about the aims and methods we have been employing on PUPPET. Mike Scaife has visited Princeton University, NYU, Open University UK. Yvonne Rogers has visited U. Lancaster, U. Nottingham, U. Stockholm. We are also in contact with psychologists/HCI researchers in Melbourne, Australia; University of Siena, Italy; University of Padova, Italy; Open University, UK.

4.  Dissemination and Take-up of Results

Dissemination has taken place at partner level. Partners DFKI and IDAU have also this year produced a joint publication. Take-up is what we hope to achieve through a project extension.

IDAU

Publications Related to PUPPET

· Martin Klesen, Janek Szatkowski and Niels Lehmann. A Dramatised Actant Model for Interactive Improvisational Plays, 3rd International Workshop on Intelligent Virtual Agents. September 10-11, 2001, Madrid, Spain, http://bermudas.ls.fi.upm.es/~iva01/index.html
Talks related to PUPPET

1. November 2000: Janek Szatkowski presented the work on VPT at a conference arranged by Nordic Dramaturges: “Narratives of the Future”, Copenhagen.

2. February 2001: Lecture on Interactive Dramaturgy at conference in Kolding, Denmark at the Danish School of Design.

CVMT (LIA) / AAU

Publications Related to PUPPET (also re interfaces)

· T.B. Moeslund and E. Granum. 3D Human Pose Estimation using 2D-Data and an Alternative Phase Space Representation. In the IEEE workshop on Human Modeling, analysis and Synthesis, South Carolina, 2000.

· T.B. Moeslund and E. Granum. Multiple Cues used in Model-Based Human Motion Capture. In the International Conference on Automatic Face and Gesture Recognition IEEE Computer Society, 2000

· T. B. Moeslund and E. Granum. Pose Estimation of a Human Arm using Kinematic Constraints. In the 12th Scandinavian Conference on Image Analysis, Bergen, Norway, June 11-14, 2001.

· T. B. Moeslund and E. Granum. A Survey of Computer Vision-Based Human Motion Capture. Int. Journal of Computer Vision and Image Understanding 81(3). 2001.

· M. Störring, T. B. Moeslund and E. Granum. A Natural Interface to a Virtual Environment through Computer Vision-estimated Pointing Gestures. In the 4th International Workshop on Gesture and Sign Language based Human-Computer Interaction. London, UK. 18th-20th April 2001.

· M. Störring, H. J. Andersen, and E. Granum. Physics-based modelling of human skin colour under mixed illuminants. Journal of Robotics and Autonomous Systems, 35(3-4):131-142, June 2001.

· M. Störring and E. Granum. Constraining a statistical skin color model to adapt to illumination changes. In 10th Danish conference on pattern recognition and image analysis, pages 44-53, Copenhagen, Denmark, August 2001.

· R. Agerholm. Autonomous Agents with Personal Relations. Master Thesis. CVMT, Inst. of Electronic Systems, Aalborg University. February 2001.  

· K.H. Munk. On Development of a Gesture Plug-in for Natural Dialogue Interface. In the 4th International Workshop on Gesture and Sign Language based Human-Computer Interaction, 18th-20th April 2001. Submitted for LNCS (lecture notes on computer Science), Springer Verlag

· T.B. Moeslund, M. Vittrup, K.S. Pedersen, M.K. Laursen, M.K.D. Sørensen, H. Uhrenfeldt, and E. Granum. Estimating the 3D Shoulder Position using Monocular Vision. In preparation for submition in October to: International Conference on Automatic Face and Gesture Recognition. Maryland, May 2002.

Talks and Demonstrations Related to PUPPET


The Virtual Puppet Theatre has frequently been demonstrated for visitors of the University, and the mobile Garden-Tent version has been demonstrated at national Exhibitions.

DFKI

Publications Related to PUPPET

· Martin Klesen, Janek Szatkowski and Niels Lehmann. A Dramatised Actant Model for Interactive Improvisational Plays, 3rd International Workshop on Intelligent Virtual Agents. September 10-11, 2001, Madrid, Spain, http://bermudas.ls.fi.upm.es/~iva01/index.html
Talks Related to PUPPET

· Thomas Rist. Employing life-like Characters in Learning Environments and Presentation Tasks. Invited talk at the 2nd HERMES Workshop/Seminar on "Knowledge-based systems for the delivery and adaptation of educational courseware" hosted by the  Educational Software Development Laboratory, University of Patras, Patras, HELLAS, February 15- 18, 2001.

· Martin Klesen. Puppet Project Presentation for guests from ANIMAX Multimedia Theater (http://www.animax.de/), Saarbrücken, July 13, 2001.

· Thomas Rist. Tutorial on “Animated Interface Agents” at the 5th Autonomous Agents Conference, Montreal, Canada, May 28, 2001.

· Elisabeth André. Tutorial on “ Intelligent Interface Agents” at the Advanced Course on Artificial Intelligence ACAI-01, Czech Technical University in Prague, Czech Republic, July 13, 2001.

· Elisabeth André. Invited talk on “Controlling the Behaviour of Animated Presentation Agents in the Interface: Scripting versus Instructing”, AT&T, New York, August 2001.

Organisational Activities

· Thomas Rist, Chair of the i3 Spring Days 99, 00, 01

· Thomas Rist, co-organiser and lecturer of the i3 summer school “ Designing for Communities”, August 31 – September 10, 01, Ivrea Italy.

· Thomas Rist, member of the organisation board for the Comdex fare in Basel, September 25-28, 2001

COGS

Publications Related to PUPPET

The members of the group have been active in promoting the work of the project through publication-related activities:

· Gabrielli, S., Rogers, Y. & Scaife, M. (2000) Young Children's Spatial Representations Developed through Exploration of a Desktop Virtual Environment. Education and Information Technologies Special Issue: Virtual  Reality in Education, 5, 251-262

· George, P. A. and McIllhagga, M. (2000) The Communication of Meaningful Emotional Information for Children Interacting with Virtual Actors. In A. Paiva (Editor) Affective Interactions: Towards a New Generation of Computer Interfaces. Springer.

· George, P. A., Howell, A. J. and McIllhagga, M. (in preparation) A Pictorial Interface for a 3D Virtual World: Adventures in Child Centered Interface Design.

· George, P. A., Scaife, M. & Rogers, Y. (in preparation) Extending young children's repertoire of story making: the design of interactive narrative tools.

· George, P. A. & Hindle, Y. (in preparation) The communication of meaningful visual information for children interacting with virtual actors.

· George, P. A. & Howell, A. J. (in preparation) Amplifying young children's story making: externalising interactive narrative tools.

· Scaife, M. & Rogers, Y. (2001) Informing the design of a virtual environment to support learning in children. International Journal of Human-Computer Studies, special issue on: User Centred Design And Implementation Of Virtual Environments

· Scaife, M. (2001) ‘External Cognition and Effective Interactive Learning’. In: Cognition, Education and Communication Technology, Edited by Peter Gärdenfors and Petter Johansson, Larence Earlbaum (forthcoming)
5. Project Co-ordination and Management

Co-ordinator

Resource allocation & usage

CVMT expects an overall underspending in the order of 70-80,000 Euro. DFKI expects to work to budget, while IDAU may need an extra injection further to the use of underspending previous years. COGS has provided inconsistent information on resources for the 3rd year, but an underspending is expected.

Consortium annual overview

Major events of the year

· 23-26.10 2000 
Evaluation of VPT-A at COGS

· 30.01 2001
Submission of Blueprint

· 15-16.02 2001
Puppet Meetings in Saarbrücken and Frankfurt, Updated plans

· 28-30.03 2001
Special Project Review at COGS

· 30.04-04.05 2001 First Puppet Research Atelier in Aalborg

· 11-13-06 2001
Second Puppet Research Atelier in Aalborg

· 25-27.07 2001
Bilateral meeting DFKI-IDAU in Saarbrücken

IDAU Administrative/Managerial report

Site Leader: Janek Szatkowski

Resource Allocation and Usage

The initial Project Programme assumed a total cost of 105.600 ECU for IDAU. During year three it was decided that IDAU should continue work on the art-side of design and contribute to the development of animations, sound and environment by assigning animators, actors and technicians to the project as third party expenditures. This has made it necessary to increase the budget allocated to IDAU. This will cause transfer of cost from category Personnel to Third Party category. Due to the decision on the last review in march 2001, we will spend extra means on travel to fulfil our obligations in terms of participating in bi- and multilateral Ateliers. This will cause some transfer from cost category Personnel to Travel.

Team Effort and Annual Overview

In the third year, work at IDAU has concentrated on  

· Development of the dramaturgy of the Nucleus Scenario. 

1. Scripts that allow an emergent dramaturgy in an interactive virtual improvisational theatre.

2. Development of concepts like “Status and Strategies” in agent architecture.

· Development of art-work.

1. Character design for our two agents and the avatar.

2. Lists of needed animations for gestures and Status/Strategies

3. Consulting animators in the design process.

4. List of needed sound files

5. Production of sound files with actors.

· Development of avatar-related scripts for agents.

· A contribution to the more general discussion on agent architecture: how to avoid the mimetic fallacy and what happens if agent architecture took a dramaturgical turn? (Please refer to our report “Tools for directing autonomous agents” section 2)

A number of meetings and special actions have been implemented to intensify the collaboration between the partners. IDAU has visited DFKI in Saarbrücken several times to develop behaviours for the agents, and visited Aalborg very frequently for discussions on the general concepts and the technical implications and possibilities, and for directing the team of animators also located in Aalborg. 

CVMT (LIA) Administrative/Managerial report

Site Leader: Erik Granum

Resource allocation & usage

In response to the 2nd review CVMT reduced its PUPPET staff, so that for the majority of the 3rd year, platform and low-level agent development was made by permanent staff of the university. Some temporary assistance has been employed, and from July 1, the project got a full time programmer again. A significant underspending on category personnel is thus expected.

A PC was required to execute the programs of the high-level agents, and an expensive repair of an SGI computer was needed. This will effect the cost categories equipment and consumables, respectively, towards some limited overspending.

Team effort and annual overview

In the third year, developmental work at CVMT has concentrated primarily on two elements, namely improving aspects of the character independent perception and action performance module (Low Level Agent), and various aspects of the user’s interface with the VPT system. The main achievements can be summarised as:

1) adding functionality to the Low Level Agent layer in support of the requirements for the designed scenarios

2) add a range of reactive world objects to increase scenario livelihood

3) design and implementation of a range of viewpoint modes

4) design and implementation of an online sound recording functionality

5) technical liaison/support for professional modellers and character animators

6) Interfacing a game pad for test as alternative inputdevice for navigation.

CVMT took part in the first larger evaluation session, to provide technical support and get feedback for development, and CVMT hosted the two successful Research Ateliers. For the last many months CVMT has also had weekly interaction with modellers/animators. CVMT and DFKI have had intensive e-mail communication on development matters, and IDAU has frequently been in Aalborg for Puppet meetings. DFKI has also been in Alborg a number of times to co-ordinate development of the high-Level agents with low-Level agents and the platform

DFKI  Administrative/Managerial report

Site Leader: Thomas Rist

Resource allocation & usage

The initial Project Programme assumed a total labour contribution of 28 PM from DFKI. However, due to deviations from the original work plan it was decided that DFKI should continue work on the behaviour planning modules, contribute to the development of the final project demo at Comdex in Basel in September 2001, and also attend the newly scheduled working ateliers. Therefore, DFKI has asked for two minor shifts of budget between Cost Categories within its own budget:

· a transfer of 2000 EURO from Cost Category "Equipment" to Cost Category “TRAVEL"

· a transfer of 8000 EURO from Cost Category "Equipment" to Cost Category "LABOUR"

Please note that this is an internal budget shift only that will not affect the overall budget share assigned to DFKI according to the project contract.

Team effort and annual overview

In the third year, work at DFKI has concentrated on the high-level behaviour modelling and implementation for the improvisational scenarios. The main achievements are:

1) an improvement of the high-level agent behaviour in the current improvisational scenarios based on feedback from the other project partners;

2) the enabling of user interaction with autonomous agents by implementing a set of character specific reactions towards the avatar;

3) the integration of a Concept Keyboard
 as a new interface device for changing the avatar viewpoint and the selection of avatar actions.

A number of meetings and special actions have been implemented to foster the collaboration between the partners. DFKI took part in the evaluation at COGS in Octoer 2000, has hosted IDAU for meetings a number of times in Saarbrücken, and has been to Aalborg on sevral occasions. 

In addition DFKI set up a weekly updated activity/progress report on the web:

http://www.dfki.de/~klesen/puppet/ (restricted access)

(login with username “puppeteers” and password “avatar”)

COGS Administrative/Managerial report

Reported by site Leader Mike Scaife

Cost Statements
The detailed cost statement will be prepared by the Accounts department by 16/October.

The project coordinator at Aalborg has already obtained a projected budget from August 2001 from our Research Office.

Resource allocation & usage

(i) Personnel: The allocation of man-months for the project is approximately where it should be. However we have had several problems in getting full time staff to work on the project after our full time researcher, M. Macilhagga, left at the end of year 2. We have had, therefore, to make do with a series of part-time appointments to cover the needs of the project. We anticipated, after the Jönköping review at the end of year 2, that there would be a greatly accelerated pace of development in the project and pushed ahead with prototyping and investigations of children’s understanding of narrative. However the real ‘bulge’ in work has come right at the end of the project. We are, therefore, in the position that we stated at the last managerial report of spending more in year 3 than before.

(ii) Other categories: With two major exceptions the resources for all other categories have been adequate and spending is within target. The first exception is the travel budget which has been strained by the exceptional ateliers and meetings that the project has had. The second is the purchase of extra equipment, over and above the stipulation in the grant application and contract. This amounts to some 2.5k sterling for an SGI upgrade, which we were told by the project co-ordinator we had to purchase. He has assured us that he will pursue the possibility of recouping the liability when he resubmits the budgets to the project officer. We look forward to seeing positive results here.

Team effort and annual overview
The research efforts of the members of the COGS team have again been very focussed and, I believe, represent an excellent grounding for the technical developments of other partners. We are generally happy with our work here and its value for helping the directions of the project. We have had excellent feedback from, and rapport with, our partners at DFKI and Århus. The animation and system building team at Aalborg has, in the post-month 30 period, produced exciting developments of the kind that we had always wanted for this project. 

The distribution of time, for the researchers at COGS, has matched that of the goals set out in the project plan work packages – both those at the start of year 3 and the revised ones at month 30 after the enforced review. Collaboration between partners has been facilitated by group meetings, which have produced consensus of an eventually productive kind. Looking back on the project we can see that lessons have been learned and that, finally, the project fired on all cylinders with concurrent development from all sites without waiting on the product/opinions from just one.

� There are further details under the following URL: http://www.conceptkey.co.uk/
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