Fault detection and recovery in
multimodal transportation networks

	This research addresses robust incident management techniques in distributed environments with autonomous actors. Focusing on applications in multi-modal transport, the distributed environment consists of an intelligent transport network, vehicles controlled by operational agents and pick-up / delivery tasks with time-windows. Incidents are any events that disturb normal plan execution.
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	Background and problem definition
Incidents are events that can disrupt the regular operation of a system, in this case composed of a transportation infrastructure (the network), vehicles and transportation jobs. Such incidents may occur, e.g. due to sudden changes in the planning of transportation jobs, as the consequence of operational bottlenecks caused by inadequate execution of transportation jobs or due to malfunctioning of one or more individual resources (errors at the infrastructural resource or transportation resource level).
	Methodological approach

To maintain an acceptable level of robustness, both at the level of the individual vehicles as well as at the network level, it is not feasible to try to avoid such disturbances of normal behaviour. Instead, we have to design methods, tools and techniques to cope with incidents and to recover from them at the moment they occur.
In many cases it is necessary to perform incident detection and to design recovery measures first at the (global) network level and

	Due to time-critical aspects at the operational level, fast fault detection methods have to be applied and detailed repair plans have to be executed. The purpose of this project is to design operational recovery plans on the basis of given global plans and indications such as generated at the strategic level in a related project, to monitor its execution and adapt it when necessary. Special attention will be paid to the time critical aspects of recovery due to malfunctioning vehicles or traffic control systems.
	then later on refine those to determine the (local) consequences for the individual components.  Examples of such incidents are late availability or even unavailability of transportation means due to the arrival of new and urgent demands in supply chains or blockades of transportation routes. The occurrence of such incidents demands coordinated action in terms of revision and recombination of existing plans or even complete replanning of activities.

	Expected practical and scientific results

During my project a transport planning simulator called Traplas is developed to be able to do experiments and a benchmark set is constructed for Pick-up / delivery transport planning problems. Both available at http://traplas.sf.net.

Using the experimental data obtained with Traplas it was possible to obtain scientific answers to the questions posed below.
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	Scientific and societal relevance

The relevance of this research mainly consists of the following two aspects:
· Testing the level of sophistication required inside (existing or newly developed) planning methods, varying transport network layout, order workload and transport resources.

· Test the robustness (sensitivity analysis) of different methods to increasing density of malfunctioning resources.
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