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Multi-Agent Systems have been widely used for traffic simulation. The modeling of individuals allows indeed to introduce a behavioral diversity which is crucial to obtain realistic simulation outcomes. The recent growth of open geographical databases and related flow information provides an opportunity for enhancing traffic simulators with data automatically retrieved from the real world and updated regularly. We present here TrafficGen, a highly modular platform based on the integration of such open data within a library of rule-based behaviors, in order to provide a versatile decision support tool in traffic.

Introduction

Individual-based approaches proved very early their benefits in traffic simulation [START_REF] Espié | Microscopic traffic simulation and driver behaviour modelling: the ARCHISIM project[END_REF][START_REF] Champion | Traffic generation with the scaner TM simulator: towards a multi-agent architecture[END_REF], especially to assess the outcome of individual decisions at a macroscopic scale. But the diversity of goals of such simulations, from flow prediction to immersive simulation to study car ergonomics, either in academic or industrial contexts, lead to the development of dedicated tools with a lack of reusability and adaptability. Yet, there is a growing need for simulation tools able to handle and compare various scenarios and hypotheses, so as to support decision in traffic management or public policies. More recently, the use of statistical data to tune the behaviors of driver agents has also become a growing issue [START_REF] Lacroix | Formalizing the construction of populations in multi-agent simulations[END_REF][START_REF] Darty | A method for semi-automatic explicitation of agent's behavior: application to the study of an immersive driving simulator[END_REF]. The TrafficGen project, which is demonstrated here, is meant as an answer to this problematic by studying how to combine flexibility in behavior design and model revision, together with the use of geographical data and flow information in several open formats.

Main purpose

Modular and flexible behavior modeling. In most traffic simulators, agents are in general limited to vehicles: cars, bicycles, buses, etc. and by extension, pedestrians. Those agents are in charge of modeling all the traffic complexity through their behaviors, which are tightly dependent on the aims of the simulator. But, in order to test and compare various scenarios or assumptions, e.g. regarding intermodality, or drastic changes in transport policies, the key problem is rather to endow the user with the capability of accessing explicitly (and intelligibly) the behavioral models that reflect those assumptions, choosing those to use in a scenario, and easily redesigning the experiments, without being forced to rewrite any line of code.

To do so, we rely upon the "Interaction-Oriented Approach" (IODA) which handles each entity involved in the system as an agent [START_REF] Kubera | Everything can be agent! In[END_REF] endowed with capabilites of interacting with the others [START_REF] Kubera | IODA: An interaction-oriented approach for multi-agent based simulations[END_REF]. Interactions are abstract condition/action rules which constitute the declarative part of the models, and are designed independently from the agents. Hence, they offer a modular and reusable way to build and test the behaviors of all agents in various contexts. Driver habits, path planning, scripted routes, environment learning, can be modeled through this unified, rule-based approach, and combined to build arbitrarily complex vehicle behaviors.

Exploitation of open data. Besides, we aim at using the growing amount of open data available both in geographical information systems and in transport, in order to enhance the realism of simulations. Regarding traffic path information, we tackled two formats: OSM, used in the OpenStreetMap participatory project1 which provides exhaustive cartographic information, and OpenDrive2 , designed for describing road features.

Depending on the purpose of each experiment, data related to an interest area are retrieved, then filtered to keep only relevant information (e.g. highways, cycle lanes, or tram lines) which is also mapped to the corresponding kinds of vehicles. Besides, special transport items such as roads, crossroads, traffic lights, bus stops, tram stations, etc. are also represented by agents according to the IODA approach, so that they are endowed with a behavior (even simple) which can be modified interactively during the simulation (e.g. during market hours some roads are closed). This allows to reduce the complexity of driver agents by delegating part of their behaviors to infrastructure agents, in a way close to the affordances theory [START_REF] Gibson | The Ecological Approach to Visual Perception[END_REF]. In order to generate realistic populations of vehicles, generator agents can be placed on ways and parameterized either through probability laws or real data. Finally, additional agents measure the characteristics of simulated vehicles (probes) so as to bridge the gap with the macroscopic level, or introduce specific events (such as a local speed reduction in response of pollution peaks) [START_REF] Bonhomme | A versatile description framework for modeling behaviors in traffic simulations[END_REF].

Demonstration

The TrafficGen platform demonstrated here has been built as a proof of concept in order to asses our approach (and not currently for competing in performances with industrial products). In this demonstration, we can select any interest area from OpenStreetMap, apply the filtering to select part of the available ways within a few seconds, and run the simulation (see fig. 1). We give examples of interactive experiments that can be carried out (road closing, local speed reduction, etc.) and of the corresponding measurements. The level of detail can be tuned according to the needs (fig. 2), and depending on the aims of the experiments other transport modes can be studied within the same platform (e.g. metro, fig. 3), by changing the filter. 

Conclusion

We have presented and demonstrated the TrafficGen platform, aimed at providing a multi-purpose approach to traffic simulation, by allowing the user to easily compare scenarios and hypotheses within actual geographical data and flow information. This tool has proven its efficiency to model road traffic (fig. 1, 2) as well as rail (fig. 3). Ongoing work on this project focus, on the one hand, on concrete case studies in the city of Lille (France) based on recorded traffic measures, and on the other hand, the extension of our model towards multi-level simulation, grounded on our previous work in this domain [START_REF] Picault | An interaction-oriented model for multi-scale simulation[END_REF].
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 1 Fig. 1. From an extraction of OSM data (left), the relevant ways are imported in Traf-ficGen (middle) for building the appropriate environment for the simulation (right).
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 2 Fig. 2. Left: part of the city center of Lille (France) loaded in TrafficGen; right: Traffic on French highway A23.
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 3 Fig. 3. A simulation of the subways of Lyon (left) and Paris (right) in TrafficGen.
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