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This study concentrates on traffic accidents between bicyclists and motorists on roadways.,
with a particular focus on accidents at large intersections. These locations are at high risk of
serious accidents based on various analysis. This project aims to propose safety measures that
will contribute to the reduction of serious accidents and to progressively improve sustainable
safety measures that should be reflected in the design phase of road transport systems,
through traffic conflict experiments using developed cooperative cycling simulators.

1. Background and Objective

This study focuses on traffic accidents between bicycles and automobiles on roadways,

especially at large intersections, where serious accidents are more likely to occur. This project

aims to propose safety measures that will contribute to the reduction of serious accidents and

to progressively improve sustainable safety measures that should be reflected in the design

phase of road transport systems, through traffic conflict experiments using developed

cooperative cycling simulators.

2. Activities in Research Period

(1) Categorization of accidents on bicycle roadways by analyzing drive recorder data and traffic

accident data. Furthermore, observational surveys at actual intersections and video analysis

methods will be employed to typify dangerous driving or cycling patterns.

(2) Analysis of the relationship between the bicycle riding environment and user behavior

using a mobile probe bicycle (MPB). The study will also attempt to directly observe the Time

to Collision (TTC) of traffic conflicts, and clarify under what conditions dangerous

complications occur, as well as the relationship between intersection conditions and behaviors.

(3) Cooperative Behavior Experiment Using a Driving Simulator (DS)

A DS will be developed to evaluate the effects of different conditions on safety performance

from both objective and subjective evaluations. In addition, using open, a 3D virtual space

connecting DS and a cycling simulator (CS) will be developed to create a virtual experimental

course with protected intersections and bicycle traffic signals.

(4) Traffic conflict experiments using a Cooperative Cycling Simulator (CCS) system.

Experiments will be conducted in a virtual space using CCS to safely reproduce dangerous

conflicts such as collisions, etc. The results will be evaluated from the perspective of traffic

safety measures and their impact on driving or cycling.

(5) Develop strategies to enhance bicycle safety on roadways based on experimental evidences

and sustainable safety improvement measures.

By comparing and organizing the results of surveys, analyses, and experiments at large

signalized intersections and single road/tunnel sections, we will propose measures to improve

bicycle safety in terms of roadway structure, traffic conditions, and design elements.

3. Results

+ The analysis of both Strategic Innovation Promotion Program (SIP) data and taxi-mounted
drive recorder data identified the following types of accidents: encounters, left-turns, rear-
end collisions, and single vehicle off-road departures. Blind spot-related accidents at
signalized intersections were found to be an issue when vehicles were turning left. We
evaluated the risk of conflicts based on left-turning vehicles and bicycle traffic patterns.




+ The study showed that it is possible to observe the TTC directly from the bicyclist's point
of view using a MPB equipped with a Lidar sensor. It also showed how to calculate the time
to collision at blind spots at the corners of intersections.

+ In the CCS experiment, we tested different simulators and how driving behavior affects
TTC. We also created a 3D virtual space based on real city data and tested it.

+ A simulator was built to help cars and bicycles avoid traffic accidents. It was used to test
how different situations, like corners at intersections, affect accidents.

+ The results of the simulator experiments, along with accident analyses and observational
surveys, were used to propose design elements for each road structure and traffic condition
that would prevent dangerous traffic conflicts.
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5. Future Prospects

The results of this research are expected to be reflected in related guidelines and guidance
such as intersection design. It is also expected that the results will be used in the process of
planning accident countermeasures, when using virtual space to explain what combination of
safety measures can be selected to achieve the expected safety effects.

6. Contribution to Improving the Quality of Road Policy

The system is expected to contribute to improving the quality of road policies related to traffic
safety measures by facilitating detailed preliminary studies before the actual introduction of
the measures, thereby improving the presentation of more detailed countermeasure effects
and the ability to explain them.
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