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Disruptive Technologies for Intelligent Urban Traffic Monitoring and
Network Management

Abstract

This workshop is organized to examine traffic monitoring and management of urban networks through the
application of disruptive technologies, including artificial intelligence (Al), machine learning, digital twins, and
connected and automated vehicles (CAVs). Urban road networks are frequently disrupted by unexpected events
such as vehicle incidents, construction activities, major social events, and climate hazards (such as flooding, snow
storms, etc.) . These disruptions lead to non-recurrent congestion, which differs fundamentally from regular,
demand-driven congestion. As non-recurrent congestion can arise at any time and location, it presents significant
challenges for accurate estimation, prediction, and effective network-level management. Recent advances in Al
and machine learning, together with digital twin technologies, enable more precise prediction of traffic dynamics
and facilitate the design of optimal control strategies. Digital platforms support decision-makers to evaluate and
implement efficient management actions through both roadside infrastructure and individual vehicles. With the
increasing deployment of CAVs, control strategies can be applied directly to vehicles, enabling proactive
behavior management to mitigate disruptions and enhance overall mobility. Meanwhile, emerging mobility
models, such as shared mobility, mobility-as-a-service, and multimodal integration, are transforming the structure
and operation of transportation systems. These evolving applications introduce new complexities while also
offering significant opportunities to enhance system efficiency, reliability, sustainability, and resilience,
ultimately accelerating the transition toward a new generation of intelligent and adaptive transportation networks.
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