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Abstract:

The impact of successful research in road traffic control spans across various domains,
including the scientific, technological, social, and economic spheres. Its significance is
profound, as it directly influences safety, quality of life, climate neutrality, energy
resource utilization, and transportation costs. However, the development of effective
methods and algorithms for road traffic management encounters notable
methodological challenges. Traditionally, traffic control strategies have relied on
infrastructure-based approaches. Yet, the rapid advancements in automotive
technologies, traffic sensors, data processing, and communication have created
unprecedented opportunities for the exploitation of connected and automated vehicles
(CAVs), offering innovative solutions to longstanding traffic control challenges. This
talk will address these challenges and advancements, beginning with an overview of
classical traffic control concepts. It will then focus on emerging research trends that
exploit the multi-scale nature of traffic systems, from the microscopic scale of the
individual CAV to the macroscopic scale of the traffic flow. Furthermore, it will
illustrate how these aspects can efficiently coexist within an advanced vehicular traffic
control system that optimizes the traffic throughput and mitigates the environmental
impact.
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