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TOPIC 1: Intelligent connected vehicle system based on emergent technologies

Contents / Main aspects to be considered —
The automotive industry is undergoing a profound transformation driven by the ACES trends:
Automation, Connectivity, Electrification, and Shared mobility. In this context, connected and
autonomous vehicles (CAVs) are becoming central components of the intelligent mobility ecosystem.
The integration of emerging technologies—such as Artificial Intelligence (Al), 5G, edge computing, and
Vehicle-to-Everything (V2X) communication—enables the development of cooperative systems
between vehicles, infrastructure, and users, aiming to enhance road safety, energy efficiency, and
personalized user experiences.
This research proposes the development of an intelligent vehicular cooperation system, capable of:
e Monitoring and analyzing driving behavior in real-time using machine learning algorithms and
data collected from vehicle sensors, smartphones, and OBD modules;
e Communicating with other vehicles and smart infrastructure via V2V, V2I, and \V2X protocols,
in order to anticipate hazards, optimize routes, and reduce traffic congestion;
e Providing personalized insights to insurers and fleet operators regarding driver behavior,
enabling dynamic insurance pricing models and predictive maintenance;
o Leveraging edge computing for local processing of sensitive data, reducing latency and
improving system resilience;
e Utilizing smartphones and social media platforms as user interfaces to deliver real-time
feedback and gamified incentives for responsible driving.
The innovation lies in the multi-dimensional integration of data sources and communication networks
to enable collaborative and sustainable mobility. Harnessing collective data from both fleets and
individual users will allow the development of predictive and adaptive urban mobility models,
supporting the transition toward smart cities.

Recommended bibliography:

[Abou Elassad, 2020] Abou Elassad, Z. E., Mousannif, H., Al Moatassime, H., & Karkouch, A. (2020).
The application of machine learning techniques for driving behavior analysis: A conceptual framework
and a systematic literature review. Engineering Applications of Artificial Intelligence, 87, 103312.
[Adevarul, 2023] Available at: https://adevarul.ro/stiri-interne/societate/primul-asistent-de-muzeu-
bazat-pe-inteligenta-1981091.html, Last accessed on 18.07.2023.

[Agerpress, 2023] Available at: https://www.agerpres.ro/cultura/2019/11/04/brasov-primul-
asistent-muzeal-bazat-pe-inteligenta-artificiala-la-muzeul-casa-muresenilor--396409, Last




accessed on 18.07.2023.

[Aljohani, 2023] Aljohani, A. A. (2023). Real-time driver distraction recognition: A hybrid genetic deep
network based approach. Alexandria Engineering Journal, 66, 377-389.

[Allison, 2019] Allison, C. K., & Stanton, N. A. (2019). Eco-driving: the role of feedback in reducing
emissions from everyday driving behaviours. Theoretical Issues in Ergonomics Science, 20(2), 85-104.
[AtlasNavi, 2023] Available at: https://www.atlasnavi.com/, Last accessed on 18.07.2023

[Auxier, 2021] Auxier, Brooke, and Monica Anderson. "Social media use in 2021." Pew Research
Center 1(2021): 1-4.

[Brailovskaia, 2022] Brailovskaia, Julia, et al. "Finding the “sweet spot” of smartphone use: Reduction
or abstinence to increase well-being and healthy lifestyle?! An experimental intervention study."
Journal of Experimental Psychology: Applied (2022).

[Cestac, 2011] Cestac, J., Paran, F., & Delhomme, P. (2011). Young drivers’ sensation seeking,
subjective norms, and perceived behavioral control and their roles in predicting speeding intention:
How risk-taking motivations evolve with gender and driving experience. Safety science, 49(3), 424-
432,

[Chan, 2019] Chan, T. K., Chin, C. S., Chen, H., & Zhong, X. (2019). A comprehensive review of driver
behavior analysis utilizing smartphones. IEEE Transactions on Intelligent Transportation Systems,
21(10), 4444-L475.,

[Dimo Zone, 2023] Available at: https://dimo.zone/, Last accessed on 18.07.2023

[Duguleand, 2018] Duguleand, M., Carrozzino, M., Gams, M., & Tanea, I. (Eds.). (2018). VR
Technologies in Cultural Heritage: First International Conference, VRTCH 2018, Brasov, Romania, May
29-30, 2018, Revised Selected Papers (Vol. 904). Springer.

[El Hafidy, 2021] El Hafidy, A., Rachad, T., Idri, A., & Zellou, A. (2021). Gamified Mobile Applications for
Improving Driving Behavior: A Systematic Mapping Study. Mobile Information Systems, 2021, 1-24.
[Fuller, 2005] Fuller, R. (2005). Towards a general theory of driver behaviour. Accident analysis &
prevention, 37(3), 461-472.

[HiveMapper, 2023] Available at: https://hivemapper.com/, Last accessed on 18.07.2023

[Hussain, 2019] Hussain, Q., Alhajyaseen, W. K., Pirdavani, A., Reinolsmann, N., Brijs, K., & Brijs, T.
(2019). Speed perception and actual speed in a driving simulator and real-world: A validation study.
Transportation research part F: traffic psychology and behaviour, 62, 637-650.

[Kanarachos, 2018]Kanarachos, S., Christopoulos, S. R. G., & Chroneos, A. (2018). Smartphones as an
integrated platform for monitoring driver behaviour: The role of sensor fusion and connectivity.
Transportation research part C: emerging technologies, 95, 867-882.

[Lee, 2011] Lee, T., & Son, J. (2011). Relationships between driving style and fuel consumption in
highway driving (No. 2011-28-0051). SAE Technical Paper.

[Li, 2019] Li, Li, and Trisha TC Lin. "Smartphones at work: a qualitative exploration of psychological
antecedents and impacts of work-related smartphone dependency." International Journal of
Qualitative Methods, 18 (2019): 1609406918822240.

[Malikopoulos, 2012] Malikopoulos, A. A., & Aguilar, J. P. (2012, September). Optimization of driving
styles for fuel economy improvement. In 2012 15th international IEEE conference on intelligent
transportation systems (pp. 194-199). IEEE.

[Masello, 2023] Masello, L., Castignani, G., Sheehan, B., Guillen, M., & Murphy, F. (2023). Using
contextual data to predict risky driving events: A novel methodology from explainable artificial
intelligence. Accident Analysis & Prevention, 184, 106997.

[Morton, 2016] Morton, J., Wheeler, T. A., & Kochenderfer, M. J. (2016). Analysis of recurrent neural




networks for probabilistic modeling of driver behavior. IEEE Transactions on Intelligent Transportation
Systems, 18(5), 1289-1298.

[NaviEyes, 2023] Available at: http://navieyes.unitbv.ro/, Last accessed on 18.07.2023.

[Shechtman, 2009] Shechtman, O., Classen, S., Awadzi, K., & Mann, W. (2009). Comparison of driving
errors between on-the-road and simulated driving assessment: a validation study. Traffic injury
prevention, 10(4), 379-385.

[Singh, 2021] Singh, H., & Kathuria, A. (2021). Profiling drivers to assess safe and eco-driving
behavior—A systematic review of naturalistic driving studies. Accident Analysis & Prevention, 161,
106349.

[Statista, 2023] Available at: https://www.statista.com/statistics/330695/number-of-smartphone-
users-worldwide/, Last accessed on 18.07.2023.

Prerequisites / Remarks:

—E Scientific Doctorate (full-time only)
O Professional Doctorate - in the fields of Music and Science of sport and physical
education (full-time or part-time)

O without tuition fee (state budget funded)
O with tuition fee or with funding from other sources than the state budget

Doctoral supervisor, Coordinator of the field of doctoral studies,

Prof. Dr. Duguleana Mihai Prof. Dr. eng. Adrian SOICA

Signature Signature



