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Signal optimization model for adjacent intersections in traffic incidents
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[ Abstract] When traffic incidents occur at the connecting sections of adjacent intersections, vehicles will overflow quickly and
block the upstream intersections, leading to the spread of congestion.Therefore, developing a signal optimization model for adjacent
intersections affected by emergencies is of great significance. This paper establishes a signal optimization model considering vehicles’
minimum average delay time passing through adjacent intersections during emergencies. Firstly, the vehicle operation mechanism
after the incident occurred at the connecting section of the adjacent intersection is analyzed. Based on the acceptable gap theory and
using the probability method, the road capacity model under the influence of incidents is established. After that, the signal
optimization model of adjacent intersections under emergency is established. The Monte Carlo method is introduced into the genetic
algorithm to solve the model. Finally, a simulation platform is built by Vissim and Matlab to verity the traffic capacity model and the
signal optimization model of adjacent intersections. In the signal optimization model for adjacent intersections, the arterial traffic
increases from 300 veh/h to 500 veh/h under the scenario of large non-arterial traffic, and the average vehicle delay is reduced by
33%, 37% and 20%, respectively. The numerical results show that the average vehicle delay driving through the adjacent
intersections is significantly reduced, while the research fruit could prevent that the vehicle queue overflows to the upstream
intersections and leads to congestion diffusion.
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Fig. 1 Vehicle operation mechanism at adjacent intersections under the influence of traffic incidents
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