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Introduction
One upon a time ...

1915-1923, Washington, D.C.    1922, Philadelphia

Automation has been impacting intersection control 
as well as vehicles.

How to enhance intersections operation under 
traffic of Automated Vehicles (AVs)?

Proposed Control Algorithm
Consider the following intersection with a central 
computer to optimize SPaT and AV trajectories:
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Simulation Experiments
Results and ConclusionsOptimization Framework

Mathematical programming can be used to model 
intersection performance based on SPaT and AV 
trajectories decisions. For instance, the following 
model minimizes the travel time delay of a lead AV 
subject to signal parameters, acceleration 
capabilities, and speed limit:

The proposed control algorithm functions under 
mixed traffic of AVs and conventional vehicles 
(CNVs) in real-time. It aims to achieve coordination 
among incoming vehicles and SPaT through joint 
optimization. The input to the algorithm includes 
vehicles arrival data, and the output is consist of 
optimized trajectories and SPaT commands to AVs 
and the signal controller, respectively, to be 
implemented.

Feasible phase set determination for the test 
intersection:

Using the proposed algorithm vehicles cross the 
intersection at maximum discharge speed and at 
lowest discharge headway.

Capacity also increase with increase in AV ratio. 
(optimized trajectories are more coordinated with 
SPaT which increases green utilization.)
Capacity increases as the saturation headway 
decreases.
The average delay slightly decreases as the 
detection range increases.
Comparison of the algorithm to operations with a 
fully actuated signal control shows 38 to 52% 
reduction in average travel time.


