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Research of Lane Changing Reliability on Short Distance Section

Between Tunnel and Interchange Exit
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Abstract: To analyze the vehicle exit probability of expressway tunnels and interchange exits with
small clear distances under different traffic flow conditions, this study proposes a safe lane change
probability model based on traffic simulation. First, VISSIM was used to calibrate the simulation
model and conduct orthogonal experiments to obtain traffic data from small clear distance sections
under different clear distance lengths, traffic volumes, driving out and large vehicle ratios. On
this basis, the instantaneous traffic flow density calculation method and the average speed of the
corresponding traffic flow was determined, the corresponding distribution model was
constructed, and the instantaneous traffic flow density and occurrence probability under different
speeds were studied using the K-means clustering algorithm. The reliability method was

introduced, and the differential method used to build the probability model of vehicle safe lane
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change. Considering uncertainties in vehicle speed, traffic density, target lane critical insertable
gap, and other factors, the Monte Carlo simulation method was used to build the probability
model algorithm, which was solved using MATLAB. Based on shunting vehicle different initial
positions, the lane change success rate under different traffic volumes, large vehicle ratios, and
clear distance lengths was obtained. Subsequently, the clear distance length under different
traffic flow conditions was investigated. The results demonstrate that traffic volume, proportion
of large vehicles, and clear distance length have a significant impact on the success rate of lane-
changing vehicles in the clear distance section, which provides a reference point for further
improvement of the specification.
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Table 1

Actual Traffic Flow Condition of Small Clear Distance Road Section at the Exit
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Table 2 Parameter Values of Driving Behaviors

That Are Sensitive to Simulation Results
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Different Traffic Flow Density

Intensity of Barrier Effect Under
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Fig. 10 Monte Carlo Simulation Results
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