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TOPICS FOR THE ADMISSION TO DOCTORAL STUDIES 

TOPIC 1:  Hybrid quantum-classical platform for mobility, perception, and digital trust in 
connected and autonomous vehicles 
Contents / Main aspects to be considered –  
The development of connected and autonomous vehicles introduces highly complex optimization and 
decision problems: dynamic routing, fleet coordination, electric-vehicle charging scheduling, multi-
sensor data fusion, and trust management for V2X data exchange. In parallel, recent results in 
quantum computing and quantum-inspired methods show that relevant classes of automotive 
problems can be reformulated as QUBO/Ising models and addressed through hybrid quantum-
classical architectures suitable for NISQ platforms and for integration with AI algorithms, simulators, 
and automotive digital twins. 
This research proposes the development of a hybrid quantum-classical platform, capable of: 

• Formulating relevant automotive-engineering problems - routing, ride-pooling, EV charging 
scheduling, perception-resource allocation, and traffic-task prioritization - as QUBO/Ising 
models, while comparing QAOA, VQE, quantum annealing, and classical metaheuristic 
solutions; 

• Integrating AI modules for environment perception and object detection, using video cameras, 
vehicular sensors, and real or simulated datasets to support decision-making in ADAS and 
CAV scenarios; 

• Using traffic simulators, digital twins, and XR/VR environments for the safe validation of 
algorithms in smart intersections, vehicle-infrastructure cooperation, and fleet-management 
scenarios; 

• Analyzing security and trust mechanisms for automotive data, including attack-resilient 
exchange, traceability, and compatibility with blockchain or post-quantum paradigms for 
connected ecosystems; 

• Evaluating the proposed solutions rigorously in terms of computation time, solution quality, 
energy consumption, scalability, and industrial feasibility. 

The innovation lies in connecting the doctoral supervisor's established directions - AI for automotive 
applications, smartphone-based ADAS, visual perception, XR/VR, and intelligent connected systems - 
with the emerging niche of quantum algorithms for mobility. The topic is inherently interdisciplinary 
and enables both theoretical and experimental results in decision optimization, assisted perception, 
and safe, efficient, and trustworthy mobility architectures. 
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