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Ramp Metering and Simulation Effect Evaluation Based
on Traffic Fluctuation Theory

KANG Cheng, PAN Xinfu, YAN Xin, FAN Xinwei
(CATARC Automotive Proving Ground Co. , Ltd. , Yancheng 224100, China)

Abstract: The active traffic control in the merging area, which takes ramp arrival control as the main body, is the main means
adopted by the expressway and urban expressway to improve the capacity and traffic safety of the weaving area. In this study, the his-
torical real traffic data and the optimized theoretical model of speed fluctuation are used to build the vehicle arrival model in the process
of congestion and queue weaving, and the optimal control scheme under the mixed control decision is quantitatively analyzed. Through
the optimized simulation platform, the vehicle trajectory, distribution and conflict status are obtained, and the actual effect of the con-
clusion is verified. This study takes Qinhong Interchange as an example to demonstrate the model test, and verify the optimization effect
of ramp single control and ramp main line mixed control under the optimization effect. The results show that the conflict under ramp
control is reduced by 52. 5% and the vehicle delay is increased by 20. 5% compared with the uncontrolled state. The conflict and vehi-
cle delay under hybrid control are reduced by 68. 1% and 12. 0%, respectively. It can be seen that the control model has obvious opti-
mization effect on ramp traffic safety and efficiency. One of the most effective control strategies is the ramp mainline mixed control,
which leads to significant improvements in ramp traffic efficiency and traffic safety.

Keywords : Traffic fluctuation theory; traffic organization; on—ramp control; traffic simulation; traffic safety evaluation
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u, is the gathering wave velocity; u, is the average speed during
peak hours; u, is the average velocity in the normal peak period; &, is the
density of traffic flow during peak hours; k, is the traffic flow density dur-

ing normal peak hours.
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Fig. 1 Schematic diagram of traffic flow fluctuation theory
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Fig. 2 Ramp vehicle running time—space trajectory
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Fig. 12 Time—varying diagram of scheme 3
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Tab. 1 Traffic safety risk assessment table
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Scheme R . A X Time to collision Queue length
conflicts end conflicts change conflicts conflicts delay
TR~ 257 96 83 78 0.17 25.09 70
Scheme 1
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?‘:T%: 82 55 17 10 0.20 22.07 67
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