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Abstract:  

Fully realising the fact that our urban mobility systems will be undergoing a revolutionary change, many nations 

have invested huge amount of money in this area for emerging technologies, notably connected and automated 

vehicles (CAVs). In this research, we will explore the adaptation between traffic flow dynamics and transport 

infrastructure by designing proper trajectory control mechanism. Two control paradigms are examined: 

decentralized control is more likely to lead to local optimum instead of system optimality, while the centralized 

control has questionable applicability to real world practices in real time. In this research, we propose a 

decentralized control framework that is able to reach near system optimality. In the control framework, we will 

first develop a real-time control framework that is able to deal with how a vehicle ought to take actions in an 

environment so as to maximize its long-term performance based on the obtained output in a centralized bi-level 

model. The algorithms of optimal control attempt to find a (control) strategy that is able to select the optimal 

actions (i.e. speeds/vehicle operational parameters). CAVs will firstly be trained in an offline environment to learn 

how they ought to behave based on the output from the centralized bi-level models. The training results will then 

be used in real-time decentralized control that is able to give a satisfactory output in real-time. 
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