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Stochastic Two-Dimensional Microscopic Traffic Model
Theory and Applications

Microscopic traffic model serves as the foundation of traffic flow theory and is the basis
for applications such as traffic simulation, autonomous vehicle simulation, and digital twin
technology. Conventional traffic models have primarily focused on the longitudinal
dimension and have been deterministic in nature. However, vehicles' movements involve
both longitudinal and lateral dimensions, and their dynamics are inherently stochastic.
Therefore, a two-dimensional treatment is essential.

This book explores the theory and application of stochastic two-dimensional microscopic
traffic models, including the development of theory, establishment of methods, and
applications to autonomous vehicles. The book is organized into three sections: data,
theory, and application. In the data section, various open-source trajectory data are
analyzed and noise reduction techniques are discussed. In the theory section, various
two-dimensional traffic models are developed. In the application section, the potential
applications of these models are discussed, including behavioral inferences and lateral
wandering. This book will be a useful reference for students, researchers and engineers
in the fields of vehicle engineering and traffic technology.
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