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Abstract
This talk presents the formulation and parameter estimation of a family of microscopic car-following models based on
stochastic desired acceleration processes. This formulation generalizes previous separate efforts based on Brownian and
geometric Brownian acceleration processes, each reproducing a different feature of traffic instabilities. The model
parameters are estimated using maximum-likelihood estimation (MLE) on data from a series of car-following
experiments. The MLE optimization problem is unique in our case because (i) error terms are regime-specific, and (ii)
there is a dependency between the data and parameters that needs to be accounted for. The models are general so that a
wide variety of hypotheses might be tested with statistical inference methods, such as homogeneity of driver/vehicle
population, the significance of roadway geometry, or the impacts of automated vehicles.
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