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Actor Based Spatial Modelling using Multi-Agent
Systems

Arend Ligtenberg, Adrie Beulens, Dik Kettenis, Monica Wachowicz

Spatial planning is ained to change the organisation of a spati al
environnment to neet the demands of society. Demands of society
conti nuously change as the result of changes in this society itself
but also as a result of change in the spatial environnent.

As space becones a limted resource the spatial environnent is
expected to fulfil nultiple functions. Miltiple actors conpete for
the sanme resources. This results in a increasing pressure on rural
areas. The rural areas need to be attractive for recreation, need to
fulfil their production function an need to provide the space
necessary to neet the clains of expandi ng urban areas.

At the sanme tinme we observe a shift from planni ng based upon
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primarily hierarchical principles (agency oriented planning) towards
actor oriented and participatory types of planning.

To produce adequate (in terns of acceptable and sustainable) spati al
pl ans, planners need to have insight into effect that their plans
have on the spatial environnent and society. Tools that support an
"ex ante" evaluation of spatial plans are therefor a basic

requi rement for a planner. There is a clear need for a kind of
artificial environnment in which policy can be devel oped and tested
In order to cope wwth the above described conplexity of nodern
spati al planning.

In this paper we investigate the relation between spatial planning
and a Multi-Agent Sinulation (MAS) approach. Qur main goal is to
explore Multi-Agent Systens for their use to understand the effects
of individual actor based decision maki ng on the organisation of the
spatial environnent. The prem se is that MAS offers concepts and
techni ques to handl e the conplexity beyond that of the capabilities
of fered by conventional sinulation techniques. MAS supports

I nference of know edge of and insight into the effects of desires
and demands of individual actors upon the organi sation of space and
Vi ce-ver sa.

Furthernore this paper points out the relation between spati al

pl anni ng and MAS using four enbedded |evels: the |level of the social
and spatial systens, the | evel of the social spatial organisation,
the I evel of the planning processes and the | evel of the individual
cognitive systens. Based upon this analysis of spatial planning we
propose a intentional nodel for individual actor based spati al

pl anni ng.

Next we proposed a nulti-agent sinulation (MAS) that inplenents this
I ntentional nodel. The MAS is | oosely based upon a BDI architecture
whi ch captures beliefs, desires, values and preferences of an

I ndi vidual actor and relates it to processes described in the

I ntenti onal nodel.

The proposed MAS enabl es sinple (rul e based) reasoning over

I ndi vi dual beliefs and desires based upon sets of values known to
all agents or sets of values that are specific to an individual
agent .

W i mpl enented the nodel using a conbination of JAVA, SWARM and t he
expert system JESS. W denonstrate the nodel by applying it on a
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study area in the Netherlands to sinulate urbanisation. The MAS
enabl es us to nonitor the devel opnent of individual and gl obal

pref erences, the nunber of conflicts that arise between actors and
the result of the nutual decision nmaking process and urban

devel opnent according to individual actors.

The results shows clearly the potential of Milti-Agent System as an
explorative tool to get insight in the conplexity of the spati al

pl anni ng process and especially the role of the interaction between
and deci si on maki ng of individual agents involved in a spati al

pl anni ng process.
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