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Abstract

The interaction between information provision and the corresponding response of users is an
important feature to functionalize the effectiveness and efficiency of ITS operations.
Therefore, the ability of predicting how the travel information predicted and provided by ITS
influences the time trajectory of network flows is an essential issue both in the viewpoints of
theoretical analysis and in that of traffic operational improvements.

This dissertation develops a newstheoryrzof day-to-day network dynamics capable of
characterizing the inter-dependence between.travel information provision and network
evolution with the behavioral assumptions of .minimal travel time seeking and daily learning
and adaptive process under the scenario of I'TS services. The structure of the proposed theory
includes path flow dynamics,” predicted minimal travel time dynamics, and their
inter-relationships

Under the two behavioral assumptions mentioned above, the theory of path flow dynamics
describes the mechanism of path flow evolution resulted from the provision of path
information and predicted minimal travel time by ITS services. The theory of predicted
minimal travel time specifies how the minimal travel time is predicted from the detected path
volumes by ITS in a origin-destination pair standpoints.

In addition, the author constructs a mathematical model for the theory by using dynamical
system approach. The steady state of the model satisfies the Wardrop’s user equilibrium. The
analysis of existence and uniqueness is also derived by the Lipschtitz lemma and the
fundamental theorem of differential equations. Finally, a strict Lyapunov function is
established to give the asymptotic stability for the equilibrium solution of the proposed model
in the sense of Lyapunov stable.
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