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Integration of cooperative and automated vehicles into traffic management

Language:
English

Abstract:

This topic explores strategies for integrating Cooperative and Automated Vehicles (CAVs) into
urban transportation systems, with a focus on traffic control optimization and the potential role
of automated shuttles in Mobility on Demand (MoD) or city logistics. While CAV technology is
rapidly advancing, effective methods for their seamless integration into existing traffic networks
remain an open challenge. The research will focus on developing and testing algorithms to
optimize traffic flow, reduce congestion, and improve coordination between automated and
conventional vehicles. The study will focus on:

e Traffic control optimization for mixed traffic environments, integrating CAVs into urban
networks.

¢ Algorithms for dynamic routing and load balancing, minimizing congestion and improving
traffic efficiency.

e Automated shuttle planning, assessing their role in demand-responsive transport or city
logistics.

¢ Simulation-based evaluation using tools such as SUMO or MATSim to quantify the impact of
proposed strategies on traffic and sustainability.
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Topic:
Digital Twins for Data-Driven Decision-Making in Urban Mobility

Language:
English

Abstract:

This thesis aims to enhance traffic digital twins as a tool for data-driven policy-making in urban
mobility. Building on the existing Evropska Digital Traffic Twin (D3E), the research will develop
new functionalities to support municipalities in evaluating the impact of transportation policies.
The focus will be on simulating and assessing the effects of interventions such as traffic control
strategies, road closures, travel demand shifts, and modal changes, while also integrating
algorithms to quantify congestion costs and sustainability metrics (e.g., ESG indicators). The
study will focus on:

¢ Extending the capabilities of the D3E digital twin, integrating new data layers for real-time
decision support.

¢ Developing evaluation tools to measure the impact of traffic measures (e.g., road closures,
demand shifts, modal split changes).

® Designing algorithms to calculate the cost of congestion and sustainability impacts using ESG
metrics.

¢ Validating the enhanced digital twin through simulations and real-world data, ensuring
usability for urban planners and policymakers.
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Topic:
Modeling of activity behavior with respect to mobility in smart cities

Language:
English

Abstract:

This topic focues on investigation of the factors influencing travel behavior in smart cities,
particularly in the context of emerging mobility concepts such as Mobility on Demand (MoD)
and Mobility-as-a-Service (MaaS). The research will focus on developing mathematical models
and microscopic simulations to analyze daily activity plans and decision-making processes
related to travel choices.

The core of the study will center around integrated solutions for sustainable urban mobility,
emphasizing demand-responsive transport and its impact on transportation systems. To achieve
this, the thesis will:

¢ Develop mathematical models to represent individual travel decision-making processes in
smart cities.

o Utilize existing microscopic simulation tools (e.g., MATSim, SUMO) to evaluate the effects of
mobility policies on travel behavior.

o Assess the role of Mobility-as-a-Service (MaaS) and Mobility on Demand (MoD) in shaping
transportation networks.

e Validate the proposed approach through simulations, measuring the impact of different policy
interventions and transportation strategies.
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