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Vehicle and Section-dependent Newell’s Speed-spacing Relation Estimation

Kazuma HAYAHSI and Toru SEO

This study aims to estimate Newell’s speed-spacing relation for sections and vehicles, thereby clarifying
the factors that determine the characteristics of traffic flow, like traffic capacity. It proposed a hierarchi-
cal Bayesian model to express Newell’s speed-spacing relation, accounting for section and vehicle effects.
Newell’s speed-spacing relation is a well-established model characterized by three key parameters: free-
flow speed, reaction time, and jam spacing. However, it is difficult to estimate because it comprises two
states: free-flow and following. The proposed model incorporates a state-classification mechanism based
on a logistics function, which enables estimating Newell’s speed-spacing relation. We estimated this model
using actual vehicle trajectory data, interpreted the results, and quantified the effects of sections and vehicles
on traffic flow. The result showed that this model distinguished the effects of vehicles and sections in the
parameters.
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