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Smarter Safer Greener

Allowing the vehicle to 

drive on an undamaged 

road surface. 

A longer paving lifetime 

makes road operations 

greener and more 

resource-efficient.

Exploiting detailed driving 

recommendations received 

from the road operator in 

every automated and 

connected car. 

The overall objective of ESRIUM is to foster safer and more efficient roads 
towards a smarter, safer, greener transport system through an EGNSS-based 
digital map.

OUR VISION



OUR MISSION

Our key innovation is an EGNSS-
based data platform. Our 
innovative digital road wear 
map will generate routing 
recommendations in-lane and 
cross-lane based on

✓ Road damage locations
✓ Road damage type
✓ Recent repair interventions
✓ Prediction on the temporal evolution 

of road damages depending on 
environmental and traffic conditions



Timeplan



ESRIUM BUSINESS 
USE CASES

Business Use Case 1: 
AI-based Road damage 
Prediction System

Business Use Case 2: 
Routing 
Recommendations 
based on the road wear 
map, provided via C-ITS 
messages

Business Use Case 3: 
C-ITS Message ‘GNSS-
correction data’ 
provision

Business Use Case 4: 
Wear-map content 
provision



Products and Services 



Technical Challange 

Cost Efficient Data Acquisition

Lane Data Capture

Detection of Damages and Changes

Communication of Driving Recommendations
for Automated Vehicles

Reduced Road Wear

Optimized Maintenance



Low-Cost Sensor Platform

• 2x Basler acA4112-30uc USB3 Vision Kamera ace L

• Very compact and light-weight MEMS - based EGNSS/IMU System
(Novatel PwrPak7D-E2 including Novatel OEM7 multiband EGNSS receiver and Epson G370 IMU)

• Septentrio mosaic-x5 EGNSS receiver module

• EGNSS/IMU System for reference localization
(iMAR iNAT FSLG01 with FOG-based Gyroscopes and Novatel OEM7 receiver)



Road Wear Sensor System 
Camera based defect recognition

  

(a) (b) 

Images from the ESRIUM road wear sensor. (a) Explains why it is hard to label damages like cracks 
consistently. Both, the blue box and two green boxes, would be reasonable labels for the crack at the 

bottom. The difference for the application/use is not important, but influences the cost and evaluation 
numbers like IOU and box centre costs. (b) Shows a detection result on new, unseen data.  

 



Road Wear Sensor System 
Camera based defect recognition



Road Wear Feature User Interface



Data Platform
Sample from Web Feature Service

lanes & road wear features



CCAM Decision Support Platform

E. Thonhofer et al., "Infrastructure-Based Digital Twins for Cooperative, Connected, 
Automated Driving and Smart Road Services," in IEEE Open Journal of Intelligent 
Transportation Systems, vol. 4, pp. 311-324, 2023, doi: 10.1109/OJITS.2023.3266800



Truck Drivers Road Operators

Usability of implementing 

ESRIUM results (e.g. road wear 

map) into operating systems

Real-world C-ITS testing of “lane 

changing” and “within-lane 

changing” recommendations

User Acceptance Evaluation 

NEXT STEPS 
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