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➔ Aveiro is gradually moving towards an electric public transportation service and was the first city in the 
country to purchase three electric buses. 

➔ Aveiro is currently reinforcing its urban cycling network and implementing 20 bike-sharing stations with 
220 bicycles in the city. 

➔ Mobility in Aveiro is not only in the streets and roads, it is also in the “ria” (estuary) and urban water 
canals. Aveiro is engaged in the full electrification of the tourist traditional boats operating in the canals as 
well as of the ferry boat operating between Aveiro Marine area and São Jacinto beaches.

Meet Aveiro



To provide a real experience of using safe self-driving public transportation

The autonomous shuttle was equipped with vehicular communication units that interact with the fixed 
communications units (Roadside Units) for the exchange of sensory, entertainment and tourist-related 
information. 

Sensory information, collected by the vehicle and complemented with radars, lidars and other sensing 
acquisition units installed in the infrastructure are being used to complement the safety systems provided by the 
shuttle operation system, targeting mainly other vehicles or passers-by.

Additionally, all the collected information regarding the autonomous shuttle is available in a dashboard.
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➔ Profiles of persons/user groups and adoption 
feedback assessment based on normalised surveys

➔ Vehicle occupancy rates per date, time, etc.

➔ Feedback on shuttle accessibility and 
completeness of information campaigns

➔ Safety assessment from standard procedures

➔ Quality of service and network metrics for 5G 
connectivity via automated monitoring tools

What we evaluated



➔ Pedestrian Road: Praça 
da República - Praça 
Marquês de Pombal 
(~200m)

➔ Daily demo (~2hrs) 

➔ Police support to ensure 
proper blockage of 
unexpected  illegal car 
traffic and emergency 
support

➔ Installation of an outdoor 
interactive screen near 
the main entry point to 
increase awareness

Track Planning and Vehicle deployment



Track Setup - Challenges

➔ Involvement of local 
commerce to ensure no 
obstacles that could stop the 
shuttle.

➔ Municipality selected 
operating times that should 
not collide with lunch time 
(More need to have tables 
and chairs available).



Event Communication



Event Communication



Utilization during 10-day demo

➔ 903 people 
experienced the 
shuttle, including 
108 students and 
9 people with 
disabilities.

➔ Reduced level of 
severe braking (0 
emergency 
braking events)



Aveiro Tech City Living Lab (ATCLL) Integration

➔ Road Side Units (RSUs) in Smart Lamp Posts
◆ Connected to Instituto de Telecomunicações
◆ Provide 5G and V2X access

➔ Shuttle sends and receives sensing info through 
Collective Perception Messages (CPMs)

➔ RSU transmits MAPEM and SPATEM messages to 
notify the status of the traffic lights
◆ Shuttle reacts to the instructions

➔ Pedestrians on the road are detected through sensing 
or by VRU Awareness Messages (VAMs)
◆ RSU emits alerts (DENMs) in dangerous 

situations
◆ The alerts are processed by the ATCLL On-board 

Unit (OBU)

SPATEM
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Video camera

Processing Unit / ML

OBU (ITS-G5 / 5G)

ATCLL OBU and Video-based Detection
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Web App - Traffic lights & Detection
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Cooperative perception

➔ Interaction between the perception of the 
shuttle and road side unit

https://www.youtube.com/watch?v=8CIknpDDiWM
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Virtual Traffic Lights

messages

camera
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Virtual Traffic Lights

Two phases:

➔ Periodic traffic lights

➔ Triggered by sensed people in the camera, to cross the road
○ This is the basis for the full support of V2X-enabled self-driving cars (Youtube link)

https://www.youtube.com/watch?v=3q-LblH0ZhY
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Web App - Project info / Inquiry
Up to today, more than 100 answers:



Thank you!
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