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Influence of Visual Distraction on Driver's Car-following Behavior

ZHENG Zhi-xiao, LI Peng-hui, HU Meng-xia, LI Yi-bing
(State Key Laboratory of Automotive Safety and Energy Saving, Tsinghua University, Beijing 100084, China)

Abstract: In order to analyze the mechanism how would driver process the environment information in the
real-time and how driver’s ability to handle with accident would change in the situation where driver’s visual
channel is occupied by the in-vehicle information system, a secondary driving task that imitates the in-vehicle
information system and will induce driver to visual distraction status is designed. The secondary task is
subdivided into 3 levels according to the task’s complexity, and driver’s single eyes-off-road time will go up
with the level of the secondary task. The classical city and expressway car-following scenarios are built on a
driving simulator, and skilled drivers are recruited to carry out the secondary tasks while driving on the
simulator according to the voice notification. The collected experimental data are pre-processed with the
method of outliers kicking by box plot, and then methods of analysis of variance and post hoc tests are applied
to analyze the drivers’ relative lateral control behaviors such as vehicle lateral position and vehicle steering
wheel adjustment, drivers’ relative vehicle longitudinal control behaviors like vehicle longitudinal position and
vehicle speed adjustment, as well as the compensatory measures reflected by the vehicle lateral and
longitudinal control. The analysis result shows that (1) the visual distracted drivers’ vehicle lateral control

ability degenerates in whatever velocity; (2) drivers’ lateral control ability to vehicle descends as the eyes-
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off-road time go up, (3) drivers face with a greater risk of being out of vehicle lateral control if they drive in

a higher velocity; (4) no matter when drivers are in high speed or low speed driving situation, when they

have realized that their eyes-off-road time are too long, they tend to lower the acceleration amplitude as well

as increase the following distance, to make a compensation to the accident risk increased by visual

distraction, in whatever velocity.

Key words . traffic safety; visual distraction; Analysis of variance; car-following behavior; compensatory
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