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Abstract
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This study proposes a method to evaluate how installing physical traffic-calming devices (such as
smart pedestrian crossings) on residential roads affects both route choice and driving speed,
considering a broader road network. Conventional approaches often focus on changes in speed or
traffic volume at the specific road segment where the device is installed. In contrast, this research
highlights the need for a more comprehensive assessment that incorporates potential detour usage and

widespread speed reduction effects across surrounding networks.

Focusing on a 2 km x 2 km road network in the Nakamura district, Shimanto City, Kochi Prefecture,
we leveraged ETC2.0 probe data to capture the driving trajectories of vehicles. We then developed a
discrete-continuous model (sample selection model) that simultaneously analyzes discrete behavior—
namely which road (link) a driver chooses—and continuous behavior—how fast they drive on that

chosen link.

Specifically, we extracted data from March 2023 (before a smart pedestrian crossing was introduced
in April 2023) and May 2023 (after installation), applying data preprocessing to remove anomalous
speeds and trips spanning multiple links. The model results suggest that only a few percent of trips use
the device-equipped link, with no significant short-term changes in traffic shifting or speed reductions.
However, a noteworthy trend emerged where longer distance trips appear more inclined to select the

device link.

Our discrete-continuous modeling framework demonstrates feasibility in comprehensively evaluating
the impact of physical traffic-calming devices on route choice and speed control beyond individual
road segments. By incorporating longer-term observations, this method may more precisely reveal
how drivers respond to such countermeasures over time, informing effective policy-making for

enhancing road safety in residential areas.



