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ABSTRACT

Road transport networks are used by private individuals according to their needs for travel in ways that reflect their own interests and preferences. Within this, they select departure times and routes according to the travel conditions that they expect to encounter. Analysing and modelling dynamic systems of the kind that result represents a challenge in which transport studies researchers are engaged, and have made some progress.

A fundamental issue in modelling networks of this kind is in representing travellers' choices between departure times and between routes when they consider only their own experience. This leads to dynamic equilibrium model formulations in which travel takes place at a personal cost that is lower than that of any alternative. Dynamic equilibrium assignment models have been developed and solved effectively for networks of practical size. Further related modelling formulations have, however, proved less amenable to analysis. These include network design and calculation of system optimal assignments in which the total costs incurred are minimised. The network design problem seeks networks that perform well when the traffic flows are in equilibrium: this corresponds to a bi-level programme that is generally non-convex. The system optimal assignment problem provides ideal assignments that can be achieved as equilibria through appropriate pricing that has the effect of charging each traveller for the congestion costs that they cause to others. 

This presentation reviews the state of development of models for each of the three classes of problems: equilibrium assignment, network design and system optimal assignment. Relationships between them are identified and discussed. The outstanding issues that are highlighted - in particular, anticipation of future costs caused to others by travellers.

