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• Communication is partly replacing 
sensors (vehicle & infrastructure)

• Sensor data from different vehicles are 
fused (coordinate frame problem)

• Many V2X protocols are georeferenced



POSITIONING REQUIREMENTS
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PROGRESS BEYOND STATE OF THE ART
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SAFESPOT POSITIONING ARCHITECTURE
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CAMERA-BASED POSITIONING



LASERSCANNER-BASED POSITIONING



ULTRAWIDEBAND-BASED POSITIONING
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KEY RESULTS OF THE SAFESPOT POSITIONING

Technology Requirements
Error

(CEP: 95%)
Comments

GNSS/INS
Low-cost GPS 

receiver + CAN 
gateway

4.32 m
State-of-the-art 

(reference)

Camera-based 
positioning

GNSS/INS + 
camera

0.93 m Lateral Accuracy

Laserscanner-
based positioning

GNSS/INS + 
Laserscanner

0.62 m
Intersection 

measurements

UWB positioning UWB IPUs + VPUs 0.45 m
Infrastructure

required
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LANCE ACCURACY BY USING ADDITIONAL SENSORS



CONCLUSIONS & EXPLOITATION

• Vehicle Positiong is crucial for Cooperative Systems

• State-of-the-art does not match requirements

• Lane accuracy was achieved using vehicle sensors

• Availability and integrity still open challenges

• Work on positioning continues (www.covel-project.eu)
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