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Research on Prevention of Left-turn Accidents Involving Vehicles and Bicycles Using Traffic Flow Data

Mitsuki Hashimoto ' Shuncong Shen®  Shoko Oikawa ?  Yasuhiro Matsui 2 Toshiya Hirose V

In recent years, the proportion of left-turn accidents among all traffic accidents has slowly increased, especially at

signalized intersections, highlighting the need for effective countermeasures. This study analyzes dangerous interactions

between vehicles and bicycles using traffic flow data collected in real-world environments. At a signalized intersection

where left-turn accidents have previously occurred. Ten hours of video footage were analyzed from four different camera

angles, and vehicles were categorized based on their specifications. Using analysis software, the trajectories,

velocities, and accelerations of left-turning vehicles and bicycles were extracted. These data were utilized

to evaluate critical risk indicators, including PET (Post Encroachment Time) and TTC (Time to

Crossing), which are essential for understanding collision dynamics. Furthermore, threshold settings were

ensure driver comfort in the design of collision warning systems, aiming to contribute to the development of highly

effective safety measures for accident prevention.

Key Words: Safety, Intersection camera, Image processing/information, Driver behavior, Left turning,

Vehicle classification, Post encroachment time (PET), Time to crossing (TTC) [C1]
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Table1 Angles of view of each camera.

Cameral | The stop line until the vehicle turns left

Camera2 | Vehicles turning left and bicycles crossing the street

Camera 3 | Before the bicycle crosses the street

Camera4 | The vehicle to the stop line
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Fig. 1 Number of Bicycles and Vehicles per Hour.




Table2 The number of vehicles by classification
over a 10-hour period. Table 3 Classification of vehicles entering the intersection
after bicycles.

Vehicle classification Number of vehicles
- Vehicle classification Number of vehicles
Bicycle 707
Motorcycle 79 Bicycle entering first 30
Kei Car 38 Passenger Vehicle (PV) 10
Passenger Vehicle 340 Light Commercial Vehicle (LCV) 7
Light Commercial Vehicle 237
Commercial Vehicle 140 Table 4 Classification of vehicles entering the intersection
Taxi 92 before bicycles.
Standard Truck 79 Vehicle classification Number of vehicles
Medium-Duty Truck 5l Bicycle entering later 19
Heavy-Duty Truck ! Light Commercial Vehicle (LCV) 5
Medium-Duty Truck (MDT) 5
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