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Communication networks for improved 

road safety with autonomous vehicles
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Communication networks allow autonomous vehicles 

to have a greater awareness of their surroundings, as 

well as interact with infrastructure, other vehicles, 

cyclists, and pedestrians, to improve everyone’s safety. 

In the field of cooperative safety, and leveraging the 

smart infrastructure in Aveiro, we have researched the 

detection of dangerous situations and disseminate real-

time alerts to connected and autonomous vehicles. 

Through the exchange of standardized V2X messages, 

the infrastructure and vehicles can communicate 

critical events, such as unexpected obstacles, 

pedestrians in at-risk areas, accidents, or temporary 

hazards on the road (https://www.youtube.com/

watch?v=vKSeLnqCKoQ). This mechanism has been 

extended with cooperative maneuver coordination 

systems that allow connected vehicles to negotiate 

and synchronize their actions through the exchange 

of standardized V2X messages. The innovation of 

this approach lies in its ability to transform individual 

intentions into coordinated decisions among multiple 

vehicles, promoting safer, more efficient, and predictable 

traffic. Maneuver decisions are integrated directly into 

the control systems of autonomous vehicles, ensuring 

that digital coordination translates into real, safe, and 

efficient movement. In this way, virtually agreed-upon 

trajectories are physically executed by the vehicles, with 

dynamic adaptation to the behavior of other stakeholders 

(https://www.youtube.com/watch?v=7fzS-W-Hcyk and 

https://www.youtube.com/watch?v=luE-kF-ow1g). The 

extension of these services with Extended Reality (XR) 

transform devices such as augmented reality helmets, 

smart glasses, smart bicycles, and other wearables into 

new points of interaction between vulnerable users, 

vehicles, and infrastructure. Instead of being merely 

visualization devices, these systems now work as active 

safety interfaces, capable of receiving critical information 

to improve the road safety (https://www.youtube.com/

watch?v=837cFBvnPX4).
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