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Abstract: Signalized intersection is the basic node in urban road traffic network. The frequent start-stop and
acceleration and deceleration of the vehicle when passing through the intersection seriously reduce the traffic
efficiency of the intersection and generate higher fuel consumptions and pollutant emissions. The vehicle
infrastructure integration technology and the ACC technology in driverless technology have brought new
opportunities to alleviate traffic congestion at intersections and improve energy conservation and emission
reduction. ACC vehicles can obtain the driving status of their own and previous vehicle in real time through
on-board detection equipment and sensor technology, and make more accurate, stable and safe decision-
making judgments than human drivers through the ACC control system. According to the driving condition
information of the ACC vehicle at signalized intersection under cooperative vehicle infrastructure guidance
strategy, considering the control mode of the ACC vehicle at the signalized intersection under the

abovementioned strategy, the control mode of the ACC vehicle is divided by using the induction strategy.
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Based on the intelligent driving model (IDM) , the acceleration algorithms under different control modes are

established. The traffic characteristics of the ACC vehicles at the signalized intersection under the

abovementioned strategy are simulated by MATLAB, and average delays, average fuel consumptions and

average pollutant emissions of traditional ACC vehicles and the ACC vehicles under the abovementioned

strategy when passing through the intersection are compared and analyzed. The simulation result shows that

the ACC vehicles under cooperative vehicle infrastructure guidance strategy can reduce the delays at

intersection, the fuel consumptions and pollutant emissions of the vehicles under different levels of traffic

density.

Key words: urban traffic; adaptive cruise control ( ACC); vehicle infrastructure cooperation; numerical

simulation ; signalized intersection
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Fig. 1 Schematic diagram of guidance strategy
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Fig.3 Spatial-temporal trajectories of traditional ACC vehicle and ACC vehicles under cooperative vehicle
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Tab. 2

cooperative vehicle infrastructure guidance strategy

Delays, fuel consumptions and pollutant emissions of traditional ACC vehicle and ACC vehicles under
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Fig. 4 Improve efficiencies with different traffic volumes
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