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Multi-Agent simulations. Carpooling Model 
 

The simulation of complex systems is currently a major issue in many scientific disciplines such as 
neuroscience, biology, ecology, economy and urban management and sustainability. The simulation 
is an appropriate approach to study systems that cannot be directly observed or measured. The 
objective of  the simulation is to facilitate the understanding of the dynamics of a system  and try to 
predict its future evolution. Satisfying this objective requires the  development of a model of the 
studied problem, to run scenarios in a computer simulation, and analyze the results of this execution.  

Urban and transport systems are typical examples of complex systems. Structurally, an urban system 
can be hierarchically decomposed in streets, buildings, neighborhoods, districts, etc. Economically 
and socially; it can be seen as a structure composed of individuals, families, businesses, and shops. 
The complexity of complex systems can be addressed according to many points of view. However, 
two main views can be adopted. The first is related to the urban structure changes (city formation, 
morphology, expansion, etc.); and the second deals with social activities, including traffic models and 
crowd simulations. 

The agent-based models (ABM) and multiagent-based simulation (MABS) are well suited to the 
simulation of this type of systems. Indeed, it is more flexible than macroscopic approaches, which are 
usually based on differential equations to simulate spatial and scalable phenomena. Moreover, ABM 
is able to simulate the behaviors of individuals and groups of individuals in place of statistical systems 
usually used in macroscopic simulations. 

This talk describes the concepts of agent, and of multiagent system. An organizational meta-model 
will be also presented. This last may help the designer to create models of complex systems. The 
concept of environment is also defined and detailed. The environment  is an entity in which the 
agents are, and in which they are interacting. We particularly focus on the social and physic 
environments. During all this talk, we will use concrete examples that are using the agent platform 
Janus. 

The second part of the talk will cover our recent application on the simulation of the individuals 
behaviors of carpooling. The social network and the negotiations for carpooling will be detailed. 
Moreover, we will provide a model of microscopic simulation of vehicles on a road network for 
improving the quality of the simulation results. 

 


