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Abstract

This talk introduces an inverse learning framework for constructing traffic
network equilibrium models directly from empirical observations. Using
trajectory, volume, and speed data, the framework estimates link
performance, route choice preferences, and demand functions without
costly local surveys. Recent advances include learning route choice
preferences from trajectory data with perturbed utility theory and
developing context-dependent equilibrium models from multiday traffic
data that incorporate features such as weather and day of week. These
methods improve predictive accuracy and scalability while balancing
behavioral interpretability and data fit. The framework also supports
planning and policy analysis under uncertainty, demonstrating the potential
of inverse learning to make network modeling more data-driven, adaptive,
and practical for real-world applications.
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