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Modeling of traffic capacity of short lane based on Markov Chain

YU Zhi, XU Huanting , HE Zhaocheng
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Abstract: Short lanes formed by the widening of an entrance at an intersection may be blocked due to
overflows of vehicle queues. In the view of the occurrence probability of short lane effect, this paper stud-
ies the traffic capacity calculation model of short lane at signalized intersections. Considering the cou-
pling and continuity of short lane group vehicle movement, this paper uses Markov Chain to describe the
state transition relationship between the adjacent phases of short lane vehicle. And the steady-state prob-
ability of short lane state is obtained, combined probability theory and queuing theory to construct the
probability matrix of short lane state transition. Meanwhile, the steady-state traffic capacity of the short
lane is obtained based on the conditional traffic capacity of the one-stage state on the short lane and the
probability of the short lane state. Finally, the model is verified by VISSIM simulation software. The re-
sults show that the model in this paper is superior to the traditional HCM method in the calculation of
short lane traffic capacity and is more accurate than the current mainstream model.
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Fig. 1 Flow chart of traffic capacity calculation of short lane group based on Markov Chain
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Fig. 2 Division of signal control scheme
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Fig. 3 The system status of queue in short lanes
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