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Our research focusses on the coordination of autonomous entities that are
spatially distributed in dynamic environments, such as coordination between
drivers in traffic. Every vehicle driver needs a suitable route that takes into
account the route choice of other vehicles in order to avoid congestion.

The innovative coordination mechanism we propose relies on a distributed
symbiotic simulation, distributed across a large number of simulation nodes.
Using a symbiotic relationship allows the decision making of the drivers to take
into account predictions of future road use based on simulations of the traffic
network. The mechanism assumes that every road in the network is represented
by one simulation node that simulates the road it represents and manages all in-
formation about that road locally. The drivers are represented by vehicle agents
capable of sending out two kinds of ants, namely exploration and intention ants.
These ants can travel between different simulation nodes and maintain the sym-
biotic relationship between system and simulation by extracting data from the
simulation and updating data in the simulation.

Vehicle agents send out exploration ants that explore the environment in
search of possible routes to the vehicles destination. Exploration ants will use
information from the simulations of the road they pass to determine how long
it will take the vehicle to pass the route. They report a schedule based on this
information back to the agent. After selecting a route based on the information
gathered by the exploration ants, intention ants sent out by the vehicle agent
inform the simulation nodes along the chosen route of the vehicle agents intended
timing.

Using a symbiotic relationship improves the coordination by allowing it to
take into account predictions of future traffic state. The use of ants for main-
taining this relationship enables the system to scale by allowing a distribution
of the simulation that matches the structure of the coordination problem. It
remains a crucial challenge to achieve the level of detail in the simulation needed
to make meaningful predictions on future travel times while still managing the
large scale and distributed nature of the simulation.
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