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Real-time state estimation and flow control for multi-region urban networks 
Abstract. Given an urban network that is partitioned in a number of homogeneous regions (zones), the 
aggregated traffic dynamics describe the vehicle accumulations in each region, as well as the transfer 
flows among neighbouring regions. The first part of this work tackles the real-time estimation problem 
when limited data is available. An estimation engine is developed according to the Extended Kalman 
Filter (EKF) theory, that estimates the state vector of the multi-region dynamical system based on traffic 
sensors measurements. The second part develops a controller for the perimeter flow control along the 
regions’ boundaries. A linear parameter varying (LPV) system is proposed that approximates the original 
nonlinear system and simplifies the control design. Both approaches (estimation and control) are tested in 
micro- and macro-simulation. 
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Do Self-driving Cars Swallow Public Transport? 
 A Game-theoretical Perspective on Transportation Systems 

Abstract. The advent of autonomous mobility-on-demand (AMoD) systems constitutes a paradigm shift for 
future transportation systems. While many experts envision huge benefits from AMoD systems, others warn 
against negative externalities, e.g., cannibalization of public transport. To this end, we develop a game-
theoretical framework that captures the dynamics between mobility service providers and non-cooperative 
customers. We study the corresponding game equilibrium and assess the impact of an AMoD system 
competing with public transport in a transportation system where customers select their trips in a 
multimodal fashion. We present results for a real-world case study for the city of Berlin. 
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