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Effects of Winter Road Surface on Driver's Risk Avoidance Behavior when the Vehicle
Are Entering a Curve with Adaptive Cruise Control

Naoyuki SHIRAISHI, Sho TAKAHASHI, Toru HAGIWARA, Minoru OKADA,
Toshiyuki NAITO and Kazunori MUNEHIRO

In witer, to drive a vehicle has a lot of difficulties due to road slipperiness, low visibility and narrowed
road by lyind snow. Understanding the driving environment where the driver feels danger is necessary to
introduce SAE Level 2 or 3 in winter, so the present study aims to clarify driver’s risk avoidance behavior
when the drivers are using adaptive cruise control (ACC) under the winter road conditions. In an experiment
on public road, a total 6 perticipants drove the test vehicle with ACC-ON conditions on the expressway and
several local highways. We measured driver’s risk avoidance behavior, and simultaneously measured road
slipperiness, road geometry and wheather condition. Results indicated that road slipperiness,road geometry
and the vehicle speed have an effect on the occurring driver’s risk avoidance behavior. Sliper road, hard
geometry and high speed driving often lead the driver’s risk avoidance behavior.According to this result, it
is clarified that driver’s risk avoidance behavior was reduced under low regulatory speed conditions on the
expressway which the road geometry design was high level whereas the road surface conditions were slip-
pery.It suggests that driver’s risk avoidance behavior can reduce if the driving support system slows down
before the vehicle approach such a slippery or hard geometry condition road.



