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Research objectives:

Connected and Cooperative Intelligent Transportation Systems (C-ITS) are increasingly relying on distributed perception, AI-assisted decision-making, and real-time vehicular communications for both safety-critical and non-safety-critical applications. In these scenarios, end-to-end latency becomes a fundamental constraint, directly impacting reliability, situational awareness, and driving assistance effectiveness. The proposed research aims at studying, modeling, and decomposing all latency contributions involved in cooperative ITS pipelines, including sensing, encoding/decoding, AI processing, networking, distributed computing, and visualization stages. The objective is to identify bottlenecks, characterize deterministic and stochastic latency behaviors, and evaluate how different architectural choices affect the overall system responsiveness. The research will focus on heterogeneous V2X technologies, edge/cloud-assisted infrastructures, and AI-based perception pipelines, with particular attention to realistic experimental validation through large-scale testbeds and living-lab deployments.
Proposed research activity:
Expected activities (not limited to):

  Study and characterization of end-to-end latency contributions in ITS and V2X systems 

  Analysis of sensing and acquisition delays from cameras and onboard sensors 

  Evaluation of AI-related processing delays, including detection, classification, localization, tracking, and sensor fusion 

  Investigation of communication latency in IEEE 802.11p, C-V2X, and future V2X technologies 

  Analysis of edge/cloud offloading and distributed processing architectures 

  Study of visualization and human-machine interaction delays for remote and assisted driving scenarios 

  Design of experimental methodologies for latency decomposition and benchmarking 

  Validation through real-world testbeds and living-lab infrastructures
Supporting research projects (and Department)

This project will be carried out at the Department of Engineering “Enzo Ferrari” and will be in conjunction with the activities on the MASA-related projects.
Possible connections with research groups, companies, universities.

· Karlstad University (Prof. Anna Brunström)

· CNR (Prof. Barbara Masini), UniBo (Alessandro Bazzi), PoliTo (Caudio Casetti)
· Industrial and automotive stakeholders involved in MASA and MOST initiatives
