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Modeling Heterogeneity for Car-
following Risk Evaluation Under Truck
Movement Block

XIE Shikun', YANG Zhen', JI Xiaofeng’
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of Education, Tongji University, Shanghai 201804, China; 2.
Faculty of Transportation Engineering, Kunming University of
Science and Technology, Kunming 650500, China)

Abstract: Based on the movement bottleneck and traffic
flow theory, a "truck movement block" effect model was
constructed to analyze occurrence mechanism and the car-
following behavior. Then, the UAV was selected to collect
the vehicle driving video under the truck movement
block, and the high-precision car-following trajectory was
extracted by trajectory software. Last, the car-following
risk assessment methods and grading standards that

considers both the possibility and the severity of the risk
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was proposed. And the random parameter ordered probit
model (RP-ORP) was established to assess the car-
following risk, and the elasticity coefficient was
introduced to analyze the magnitude and direction of the
impact on car-following risk. This finding demonstrates
that truck movement block includes two processes: car-
following and overtaking, which dynamically affects the
traffic stability. the RP-ORP model has a better fit than the
FP-ORP model, and can realize the probability prediction
that different

conditions. Five variables significantly affect the car-

car-following levels under certain

following risk level, such as truck longitudinal

acceleration, car-following distance, car-following time,
average car-following speed difference, radical driver,
among the variables of car-following time and radical

driver have random parameter characteristics.

Key words: traffic safety; the truck movement block;

car-following risk; traffic conflict; heterogeneity; two-

lane mountainous highway
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Fig.1 The classic scene of truck movement block on two-lane mountain highway
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Fig.2 The mechanism of truck moving block on two-
lane mountain roads
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Fig.3 Vehicle trajectory data processing flow
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Fig. 4 Trajectory of the car-following in the truck
movement blocking scene
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Tab.1 A car-truck following process with measured

data

) Vi/(km+  V./ (km+ a/(m- ! i
t/s W) W) s?) s/m h/s
0.1 37.19 30. 11 0.10 31. 89 3.81
0.2 37.21 30. 15 0.13 32.08 3.83
0.3 37.24 30.2 0.17 32.28 3.85
0.4 37.28 30. 26 0.20 32.47 3.86
17.5 46.15 42.77 0.55 42.85 3.61
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Tab.6 Independent variables of the car-following

risk prediction model
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