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1 Project Activities
The main activities of the cluster were workshops organised to allow the members of the research cluster to meet and discuss ideas, leading to the writing up and submission of joint research proposals to EPSRC at the end of the cluster.

As specified in the original research proposal, we have organised two workshops, an opening workshop and a review workshop. The main purpose of the opening workshop was to identify main research topics and scope for collaboration among the different institutions participating in the cluster. Members from each institution presented their work on swarm intelligence and their ideas for research projects. These presentations were followed by an interactive discussion among the participants, which led to the identification of several high-level research project ideas. These ideas were refined by discussions via e-mail and meetings between some members of the clusters. New ideas for research projects also arose during these discussions. 

As a result, several research proposals were discussed in the review workshop, where each proposal was presented by one or more members associated with that proposal. This allowed the investigators of each proposal to receive feedback from all the other members of the cluster attending the workshop. After the review workshop, members associated with each research proposal continued to discuss their respective proposals via e-mail and meetings, which led to the submission of five research proposals to EPSRC at the end of the cluster (see section 2).

The Opening Workshop, held on the 22nd and 23rd July, had 20 attendees. The Review Workshop, held on the 11th and 12th November, held 25 attendees.

2 Outcomes – Joint Proposals Resulting from the Research Cluster
As a result of the two workshops held during the cluster, plus the discussions via e-mail and meetings with more focused groups of researchers, five proposals have been submitted to EPSRC at the end of the cluster, with the following titles and investigators:

Proposal title: Testing the true computational capabilities of ant colonies and applying these techniques to solving hard dynamic problems in computing.
Investigators: Mike Holcombe, Francis Ratnieks, George Smith, David Sumpter, David Broomhead.


Proposal Title: Extended Particle Swarm Optimisation (XPS)

Investigators: Riccardo Poli, Owen Holland, William Langdon (named research fellow), Tim Blackwell, Jens Krause, Iain Couzin, David Broomhead, Alex Freitas, Colin Johnson, Paul Marrow.

International Collaborators: Thiemo Krink, Chris Stephens, Marco Dorigo, Russ Eberhart, Jim Kennedy and Maurice Clerc.
Proposal Title: Spatially Explicit Division of Labour: from Ants to Robots and New Swarm Intelligence Algorithms
Investigators: Ana Sendova-Franks, Chris Melhuish, Tim Kovacs, Nigel Franks.

Recognised researchers: James Marshall, Anna Dornhaus, Nicholas Britton

Proposal Title: Inference of Genetic Regulatory Networks with Swarm  Intelligence
Investigators: Douglas Armstrong, John Levine, Peter Ghazal, Dirk Husemeier, Alex Freitas, Colin Johnson.

Proposal Title: Swarm Intelligence for Solving Graphical Models
Investigators: S.J.Nasuto and J.M. Bishop

Collaborator: P.H.Torr


3 Achievement of the Objectives Specified in the Proposal

The research proposal had three objectives, as follows:

1) To establish a UK research community in the area of swarm intelligence.

2) To share ideas and develop new ideas in this area via a number of structured interactions between computer scientists, biologists and mathematicians.

3) To develop a number of high-quality research proposals between members of the cluster, including groups which have not previously worked together. 

These objectives have been achieved. As reported in the previous section, the cluster has submitted five research proposals. These proposals are both inter-disciplinary and multi-institutional.  In general these proposals involve collaborations between computer scientists, biologists and mathematicians; and collaborations between groups which have not previously worked together. 

Development of International Research Collaborations - The cluster was also successful in developing research collaborations between UK researchers and international pioneers in the area of swarm intelligence. One of these new collaborations involves Marco Dorigo, internationally-recognised by his very pioneering work on the development of the Ant Colony Optimisation (ACO) paradigm and co-author of the first book in this area. Marco Dorigo delivered an invited talk in the review workshop, and he is one of the international collaborators in one of the proposals submitted by the cluster – more precisely, the proposal titled: “Extended Particle Swarm Optimisation (XPS)”. This research proposal also involves five other international collaborators, including two pioneers in particle swarm optimisation – namely Russ Eberhart and Jim Kennedy, authors of the first book in this area. 

4 Future of the cluster

After the submission of the joint proposals by 19th January, there was no other formal activity of the cluster, and there is at present no plan for a formal continuation of the cluster activities. However, it is hoped that some of the new contacts and research collaboration developed by the members of the clusters will continue informally. In addition, of course these collaborations will be formally re-activated if some of the submitted proposal(s) is(are) funded.

