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	0. Overview


Overview of Expected Results

As part of the FET European Union initiative, the MirrorBot project will disseminate and use new knowledge and results as wide as possible.  In particular we will contribute neural robots with language and vision capabilities for performing actions.  The following table gives an overview about the expected final results, the time when they would be available and whether they can be disseminated.  

	Result Title
	Time Available
	Whether Dissemination and/or use

	MirrorBot Website
	6 Months
	Dissemination

	First Workshop – Brain Imaging, Mirror Neurons and Associative Neural Processing for Robotics 
	12 Months
	Dissemination

	Second Workshop – Biologically Inspired Language and Object Recognition for Robotics
	24 Months
	Dissemination

	Publications: Conference Papers and Journal Articles
	24 Months
	Dissemination

	Third Workshop - Neurobiologically-inspired multimodal MirrorBot
	36 Months
	Dissemination

	Development of a Neurobiologically-Inspired MirrorBot
	36 Months
	Use

	Publications: Book Proposal, Conference Papers, Journal Articles
	36 Months
	Dissemination


Approach to Dissemination and Use

In order to disseminate the findings of the MirrorBot project, after major project meetings European Workshops will be organised.  The MirrorBot partners will produce conference and journal papers, a special journal issue, a dedicated website, an email list and submit a book proposal.

In the future, there are many applications that are possible for neurologically inspired robots including a household or office assistant, warehouse picker, tour guide, mobile surveillance robot for a security function, a data collection robot in hazardous environments and photographer.  

Market Projections

There are companies wishing to produce intelligent robots and those who would benefit from the applications outlined above.  There is potentially a very wide market for intelligent robots that can process language and vision based on neural theories.  There are clear quantifiable indications of the current and potential market for intelligent industrial and service robots with a significant growth in demand anticipated.  

	1. Description of Dissemination Plan


Workshops

As part of the MirrorBot project dissemination policy, European Workshops are to be organised throughout the three years of the project.  These will offer the opportunity to discuss the result of the project with diverse members of the academic, scientific and industrial communities.  Although these workshops are to have a MirrorBot focus they will be open to attendees to present their associated research.  There will be an emphasis on the research of young PhD researchers who will be encouraged to attend and present their findings.  Representatives from the industry will also be encouraged to attend, as they would benefit from the discussions of the MirrorBot project.  There is interest in bringing together the many groups involved in brain inspired computation to discuss their findings.  Such diverse groups are those interested in neuroscience, cognitive science, connectionist models, artificial intelligence, cognitive robotics, computer science and biology.  

Publications

There are many conferences and journals which will offer the opportunity to disseminate the findings of the project.  The five partners involved in the MirrorBot project have a long and successful history in publishing research at such conferences and journals.  Examples of conferences where the partners have published in the past are the International Conference on Artificial Neural Networks, International Conference on Artificial Intelligence and Soft Computing, International Joint Conference on Neural Networks, Neural Information Processing Systems, IEEE/RSJ International Conference on Intelligent Robots and Systems, IEEE International Conference on Robotics and Automation Conference on Functional Mapping of the Human Brain, IEEE International Symposium on Circuits and Systems, European Symposium on Artificial Neural Networks, International Conference on Industrial and Engineering Applications of Artificial Intelligence and Expert Systems and Cognitive Science Society.  The journals where the partners have published include Journal of Neuroscience Methods, Nature, Cerebral Cortex, Behavioral and Brain Sciences, Cognitive Science Research, Information Sciences and Neuroscience Letters.  It is the intention of the project partners to publish results at such conferences and in such journals, as well as additional robot conferences and journals such as the International Conference on Advanced Robotics, International Conference on Intelligent Robotics and Systems, International Journal of Robot Research and Robotics and Autonomous Systems. 

There are also plans to produce a special journal issue on the MirrorBot project and a book proposal related to the project findings.  
Web Presence

Due to the importance given to the dissemination of the outcomes from the MirrorBot project a comprehensive website will be created 

(http://www.his.sunderland.ac.uk/mirrorbot/).  In the website ease of access to a large amount of information is gained through the website’s consistent layout and use of functionality such as buttons, frames and rollovers.  The access page of the website can be seen in Figure 1. 
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Figure 1.  Access page of MirrorBot website.

The MirrorBot website is designed with four main objectives in mind (i) to act as a valuable resource for those doing research into intelligent and biologically inspired robotics; (ii) make available information and findings from the project; (iii) allow interested parties to provide feedback to the partners; and (iv) to offer an area for the passing of information and results between the project partners.  

The first objective is achieved by containing pages made up of links to other FET Projects, and appropriate conferences and workshops (see Figure 2), journals, associations and research groups.  Information and results from the project are made available through pages that describe the project, provide links to the partners and staff working on the project, and a page that will contain all the publications from the project.  Feedback from interested parties will be achieved through the provision of contact information at various points within the website.  To achieve the final objective the effective passing of information and results between the partners a password protect section of the website is set up.  By using such an approach for information passage, it is anticipated that there will be a positive contribution to the quality of the results that are disseminated.  Finally, all the MirrorBot European Workshops will have a web page associated with them in order to attract contributors and attendees.
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MirrorBot Related Events

Events in 2003

Dynamical Neuroscience X: From Experiments and Models to Brain Theory, Orlando, Florida, USA, 1-2
November 2003.

IEEE/RSJ International Conference on Intelligent Robats and Systems, Las Vegas, USA, 27 October - 1
November 2003.

The Sixth International Conference on Computational Intelligence and Natural Computation, Cary, North
Carolina, USA, 26-30 September 2003,

Fifth International Workshop on Information Processing in Cells and Tissues, Lausanne, Switzerland, 8-11
September 2003

EANN 2003, Engineering Application of Neural Networks Conference, Malaga, Spain, 8-10 September 2003,
Oxford Summer School on Connectionist Modelling, Oxford, UK, 20 July - 1 August 2003,

(LICNN '03) International Joint Conference on Neural Network, Portland, Oregon, USA, 20-24 July 2003,
International Symposum on Computational Tntelligence in Robotics and Automation, Kohe, Japan, 16-20 July 2003.
ICAR 2003 The 11th International Conference on Advanced Robotics, Coimbra, Portugal, 30 June - 3 July 2003.
Joint 13th Tnternational Conference on Artificial Neural Networks and 10th International Conference on Neural
Information Processing ((CANN/ICONIP 2003), Istanbul, Turkey, 26-29 June 2003.

Seventh International Conference on Cognitive and Neural Systems, Boston, MA, USA, 28-31 May 2003,

The 7th International Symposium on Artificial Intelligence, Robotics and Automation in Space, Nara, Japan, 19-23
May 2003,

IEEE International Conference on Robotics and Automation, Taipei, Taiwan, 12-17 May 2003.

ESANN'2003 11th European Symposium on Artificial Neural Networks, Bruges, Belgium, 23-25 April 2003,
EVOBIO 2003 Ist European Workshop on Evelutionary Computation and Bioinformatics, Essex, UK, 14-16 April
2003.
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Figure 2.  Web page containing links to appropriate workshops and conferences.

Clustering and Standardisation

Related projects relevant to the MirrorBot project include Mirror from the EU Neuroinformatics for "living" artefacts projects and other EU Life-Like Perception Systems projects:

MIRROR www.lira.dist.unige.it/mirror investigates mirror neurons in monkeys and humans. It aims at understanding sensorymotor control with a focus on visual gesture recognition and generation of such gestures by a robot.

SpikeFORCE www.cordis.lu/ist/fetbi-sy.htm will develop real-time spiking networks as a model for the cerebellum, one major site of sensorimotor integration and motor learning in the brain. A robot will be controlled.

SENSEMAKER www.cordis.lu/ist/fetbi-sy.htm implements a hierarchical, learning neural system. It aims at integration and unified representations of multisensory information with a possible extension to new, yet unknown sensory modalities.

APEREST www.cordis.lu/ist/fetbi-sy.htm will develop a coding and representation scheme of perceptual information based on chaotic dynamics and involving collection of data from animal brain recordings.

It is expected that interaction within and between related projects will lead to a consolidation and standardised use of different research techniques over the next few years.  For instance, by using different neuroscience analysis techniques (Electroencephalography (EEG), Magnetoencephalography (MEG), functional Magnetic Resonance Imaging (fMRI), repetitive Transcranial Magnetic Stimulation (rTMS) and multi-electronic experiments), we explore different but related questions with the goal of developing general adaptive techniques.  Such consolidation emerging from the cooperation will be very useful for the community as a whole.

In MirrorBot three committees were created to manage clustering and interaction.  The Project Coordination Committee includes the project managers and one site manager from each project.  This committee controls the project and monitoring progress, decides when all committees meet, appoints work package managers and checks the deliverables with the working/time plan.  The Project Coordination Committee also monitors the budget, solves contract or administrative issues and is responsible for changing project structure and quality assurance.  

The Project Management Committee includes the work package managers, sub-package leaders and the project managers.  This committee manages the technical progress of the whole project.  The Project Management Committee organises technical meetings, discusses technical efforts, coordinates activities between work packages and monitors technical progress.  

The final committee is the Dissemination and Use Committee that considers potential for dissemination, use and exploitation.  The site managers are members of this committee.

Other

The technologies involved in the Mirrorbot project will produce new technology and understanding of neuroscience-inspired computation and robotics.  The project makes available software and documentation beyond the project in recent technologies.  The project will also allow interested staff and students to exercise with the hardware and to test self-written algorithms in a realistic environment.
	2. Description of the Use Plan


A Neurobiologically Inspired MirrorBot Robot  

There are potentially many uses that can be made of the findings of the Mirrorbot project to create robots that combine vision and language inputs to control their behaviour in highly unpredictable and dynamic environments in the near and far future.  Such MirrorBot robots are innovative compared with the current state of the art in robotics as they will use learning based on biological inspiration by incorporating mirror neurons or cell assemblies.  Furthermore, since MirrorBot based robots have the ability to learn in a biologically inspired manner they are not restricted to perform a single application in a dedicated manner but can switch between applications. Thus, the mirror neuron concept may provide a better foundation for a general use of a robot control architecture than the current specialised implementations.

A study and press release in October 1999 by UN/ECE considered the potential for robot application.  It was found that there was 33,796 new robot installations in Japan, 10,857 in the US, but only a few thousand in Germany, Italy, France and the UK.  It was estimated that by 2002 there would be 43,000 in Japan, 15,573 in the US, 13,000 in Germany, 6750 in Italy, 2650 in France and 2000 in the UK.  They concluded that “sales of industrial robots are booming in Europe” and in the US “skyrocketing sales in the first half of 1999”.  

These market opportunities exist not only for industrial robots but also sophisticated service robots.  The world stock of service robot was estimated at a minimum of 5000 units in 1998.  The following quote from the study demonstrates the developing market opportunities: “the market for service robots could rapidly take off.  Other important growth areas for service robots are household robots and robots for handicapped and disabled people”.  Between 1999-2002, 24,000 new service robots will be installed it is estimated, and in 10-15 years “domestic service robots” can very well have entered into everyday life like the PC, phone or the Internet.  

Furthermore, a study by Foster and Sullivan (UK, 8 August 2000), states that in particular for the European market, “rates of technical change are mounting in European Robotics”.  This provides manufacturers in the future with “opportunities to exploit untapped markets and expand current applications”.  Market revenue is expected to rise from $424 million in 1999 to $574 million by 2006 for the Material Handling Markets. For more sophisticated robots like our MirrorBots, prospects are expected to be excellent.  

The market potential for MirrorBot style intelligent robots is significant for industrial and service functions.  Typical uses include a household or office assistant, a mobile surveillance robot for security functions, a data collection robot in hazardous environments, a tour guide, a photographer and a picker in a warehouse.  The approaches for promoting the use of results of the MirrorBot project are workshops, publications and a website.
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