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Title of Project: Multi-Agent Approaches to Urban Development Dynamics

Aims and Objectives

During this year, we have begun work on various agent-based models of urban development at two scales. We constructed a detailed model of pedestrian activity in west central London in association with the Notting Hill Carnival and this is providing us with new insights into how relatively well defined patterns of location and movement can be simulated which lead to emergent phenomena through different forms of crowding. Second we have begun work on an agent based model of the residential location which we are first applying to the town of Ann Arbor in Michigan in the US which we hope will provide the basis for a much more complex model of central London which we will begin this coming year. We have continued to review the field of cellular automata and multi-agent approaches to urban and regional systems, and Paul Torrens has written a number of reviews. His thesis will presented in 2003 and will comprise a major review of agent-based and CA modelling. Our aim is to provide a complete overview and demonstration of multi-agent approaches to urban development from several perspectives by the end of the project.

Progress

The biggest difficulties that face us still relate to data on urban dynamics. This year we have confronted these directly in our pedestrian models which in fact are based on various ways of using what data we have and synthetically generating data we do not have in a way that links model and data which is innovative and unusual. Related to this data problem, there are major problems of observation in multi-agent approaches which relate to the fact that the richness that we wish to demonstrate always requires data that is often not observable in principle as well as in practice.  

In contrast, we do have excellent data sets for our Ann Arbor model but these require major advances in stitching diverse data together and in aggregating and disaggreg-ating such data in space and time to some common base or metric. However we have made good progress this last year and we hope to have a couple of new working models to demonstrate within the next 6 months (by summer 2003). We have not yet started work on our web site Complexity and Cities but this too is on the agenda for 2003.

We are also beginning to integrate our work on simulating town centre activity using spatial indicators into this project. This is a project financed from two sources: ODPM Planning and Land Use Statistics who have funded the project on defining town centres using new data sources from its inception in 1996 and EPSRC who have funded a complementary project on orientating the town centre indicators to questions of sustainability. Much of the data in this area is relevant to our complexity modelling. The TSO report is referenced below Thurstain-Goodwin et al. (2002); the relevant web site is at http://www.casa.ucl.ac.uk/newtowns/.

Initial Findings

Our findings continue those we reported last year. Questions of data, observations, and model structure are perennial difficulties that we are working with and resolving. We have a number of papers in press on the Notting Hill model and there is a report on Nature Science Update at 

http://www.nature.com/nsu/020819/020819-8.html 

We are also working with other kinds of dynamics involving city distributions and we are beginning to think about questions of how networks are integrated into these models. These models are complementary to those being developed for the manufacturing sector by Peter Allen at Cranfield although our emphasis is not on bifurcations, different solutions paths, and new forms of cladism/classification per se. It is also complementary to the kinds of dynamics which are being induced in the work of Jamie McGlade also at UCL. Both of these projects are part of NEXSUS and we have held various meetings.

Finally we have a related project with Cranfield funded by EPSRC on the complexity of the retail environment which is complementary to our general work on complexity and in particular involves our sustainable town centres work. This project has just been reported to EPSRC and there will be papers from it during the next year.

Outputs

Our publications are listed below. We have several outputs of our software and findings on our web site and we currently have several papers under production,

Publications

Articles Chapters in Books, Editorials

Batty, M. (2002) Preface: Planning Support Systems: Technologies that are Driving Planning, in S. Geertman and J. Stillwell (Editors) Planning Support Systems in Practice, Springer, Berlin, Germany, pp. v-viii.

Batty, M. (2002) Spatial and Locational Modelling in Human Geography, in A. Rodgers and H. A. Viles (Editors) The Student’s Companion to Geography, Blackwell Publishing, Oxford, UK, 157-160, 2002

Batty, M. (2002) The Erosion of the Intellectual Commons, Environment and Planning B, 29, 793-794, 2002

Batty, M. (2002) Thinking about Cities as Spatial Events, Environment and Planning B, 29, 1-2, 2002

Batty, M. (2002) Urban Bubbles, Environment and Planning B, 29, 635-636, 2002

Hudson-Smith, A., Evans, S. and Batty, M. (2002) Homes in Hackney Point to the Future, Planning, 12 July, 14-15.
Thurstain-Goodwin, M. Batty, M., Muki Haklay, D. Lloyd, R. Boott, A. Hyman, S. Batty, C. Tomalin, C. Cadell, N. Falk, S. Sheppard, and S. Curtis (2002) Producing Boundaries and Statistics for Town Centres, The Stationary Office, London, 71 pages + CD-ROM

Torrens, P. M. (2002) Cellular automata and multi-agent systems as planning support tools, in Planning Support Systems in Practice (Eds. S. Geertman and J. Stillwell, Springer-Verlag, Berlin, pp. 205-222).

Torrens, P. M. (2002). SprawlSim: modeling sprawling urban growth using automata-based models, in Agent-Based Models of Land-Use/Land-Cover Change, LUCC Report Series Number 6, ( Eds.D. Parker, T. Berger, and S. Manson, Louvain-la-Neuve, LUCC International Project Office, pp. 69-76)

Research Reports

Barros, J. and Sobreira, F. (2002) City of Slums: self-organisation across scales, Working Paper 55, Centre for Advanced Spatial Analysis, UCL, London 

Batty, M. and Rana, S. (2002) Reformulating Space Syntax: The Automatic Definition and Generation of Axial Lines and Axial Maps, Working Paper 58, Centre for Advanced Spatial Analysis, UCL, London 

Batty, M. DeSyllas, J. & Duxbury, E. (2002) The Discrete Dynamics of Small-Scale Spatial Events: Agent-Based Models of Mobility in Carnivals and Street Parades, Working Paper 56, Centre for Advanced Spatial Analysis, UCL, London 

Chin, N.  (2002) Unearthing the Roots of Urban Sprawl: A Critical Analysis of Form, Function and Methodology, Working Paper 47, Centre for Advanced Spatial Analysis, UCL, London 

de Almeida, C. et al. (2002) Empiricism and Stochastics in Cellular Automaton Modeling of Urban Land Use Dynamics, Working Paper 42, Centre for Advanced Spatial Analysis, UCL, London 

Shiode, N., Li, C., Batty, M., Longley, P. and Maguire, D. (2002) The Impact and Penetration of Location-Based Services, Working Paper 50, Centre for Advanced Spatial Analysis, UCL, London 

Conference Presentations

M. Batty: The Notting Hill Carnival Project , Lecture at the Tokyo Institute of Technology, Tokyo, Japan, 23 January 2002 

M. Batty: Megacities:  What the Future Holds and the Implications for Energy Use, BP Futures Forum: Ideas Bazaar, London, Wednesday, 13th February 2002 

M. Batty: Discussant, New Forms of Urbanization: Conceptualizing and Measuring Human Settlement in the Twenty-first Century, IUSSP Working Group on Urbanization, The Rockefeller Foundation Study and Conference Center, Bellagio, Italy, 11-15 March, 2002

M. Batty: Beyond Representation: Can GIS Ever Grasp the Challenge of Spatial Prediction ? GIS R’UK 2002, Key Note Lecture, Friday, 5th April 2002

M. Batty, New Directions in GIS: Moving from the Desktop to the Network and from Two Dimensions to Three, Polytechnic of Bari, Wednesday May 28th 2002 

M. Batty,  Key Note Address, Geomatics 2002 10th Anniversary Meeting of Chinese Professionals in GIS, Nanjing, PRC, June 1st 2002

M. Batty, Visualisation in GI Science, Nanjing Normal University, June 2002

M. Batty, Multimedia Modelling and Visualisation in Urban Design, Tongji University, June 2002

M. Batty: Agent-Based Pedestrian Models, MODLUC: Modelling Land Use Change Workshop, Louvain la Neuve, Belgium, October 2002

PAGE  
3

