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The AV Challenge
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“Not every kilometre driven is 
equal”

Most autonomous vehicles 
have been primarily trained 
and tested under optimal 
weather and road 
conditions with clear 
visibility!



ROADVIEW: The solution
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ROADVIEW addresses these weather-related challenges by developing robust and cost-efficient 
embedded in-vehicle perception and weather-aware decision-making systems for connected and 
automated vehicles with enhanced performance under harsh weather conditions.



ROADVIEW: Robust Automated Driving in Extreme Weather 

ROADVIEW aims to move toward systems at  Technology Readiness Level 7



Example of results

Logging and annotating multimodal harsh weather dataset: 

▪ ROADVIEW has logged large-scale datasets in four 

seasonal conditions (clean, rain, fog, and snow) using its 

multiple vehicles. 

▪ As a unique contribution, these datasets were fully 

3D annotated to address multiple perception tasks: 3D 

object detection, semantic segmentation, and filtering. 

Multi-vehicle & Multi-domain3D Semantic Segments, 3D Bounding Boxes, Noise Labeling

BB = BoundingBox, SL=Semantic Labels, SF=Scene Flow



Example of results

Increasing the degree of challenges in the simulation tool: 

▪ LUA implemented high-fidelity digital twins of the Lapland Proving Ground (LPG), enabling rigorous testing 

across Simulation-in-the-Loop (SiL), Hardware-in-the-Loop (HiL), and Software-in-the-Loop (XiL)

▪ WMG advanced computational noise modeling techniques to generate realistic, challenging sensor data—

including RGB images, 3D LiDAR, and 4D RADAR point clouds.

 

▪ Complementing this, THI collaborated with LUA and implemented more challenging simulated traffic scenarios. 
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Compound Noise Modelling

Data logging at Puy-de-Dome (PDD) Lapland Proving Ground (LPG)



Collaborative Perception Solutions with Infrastructure-based Perception Systems

Data collection in Finland

- Infrastructure RSU installed in 

Muonio 01/2025

- Minimum recorded 

temperature - 34 °C

V2X Manoeuvre Coordination 

Module (MCM) 

• MCM request: MRM or speed 

advice

V2X Road Weather Message

• RSU and vehicles exchange 

data about  friction and 

visibility conditions



Collaborative Perception Solutions with Infrastructure-based Perception Systems

Recording with VTT vehicle – snow falling, road covered by snow

Recording with FGI vehicle – day & night, dry road & light snow fall



Collaborative Perception Solutions with Infrastructure-based Perception Systems

Global Fusion of roadside sensor detection, vehicle detections, and semantic segmentation



Visibility estimator (VTT)
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Visibility estimator (VTT)
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Slipperiness (grip) prediction (FGI)
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Slipperiness (grip) prediction (FGI)

Metric Test set result

Mean squared error of 

predicted grip distribution 

mean 0.0620

Mean squared error of 

predicted distribution 

median 0.0642

Amount of measurements 

within 95% confidence 

intervals (%) 96.4

Road weather state 

prediction accuracy (%) 94.8



VTT AV, sensors and software architecture used in evaluations
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Sensors on VTT Martti used during these tests: 

• 4 x Basler RGB cameras, covering a full 360° surround view

• 1 x Robosense ruby plus128-beam LiDAR (on top of the vehicle 360° FoV) 

• U-blox ZED F9P Global Navigation Satellite System (GNSS) & Xsens Mti-680g IMU

• Teconer sensor (as a reference) to measure friction in front of the right front tyre 
(https://www.teconer.com/surface-condition-friction-measurements/#RCM511)

Weather conditional Navigation (T6.2) and 
Velocity controller (T6.4)

V2X, Visibility & Friction-
aware acceleration and 

velocity limiter 
(T6.4)

ROS msg 
(grip)

ROS msg
(visibility)

Slipperiness 
detection

(T5.3)

Visibility 
detection

(T5.3)

ROS msg
(speed advice, 

MRM)

Braking distance 
estimation

(T6.4)

V2X vehicle 
manoeuvre 

coordination – 
(MCM Controller)

(T6.3)

Adverse 
condition 
supervisor

(T6.2)

ROS msg 
(Trajectory, 

MRM)

Configuration 
parameters

VTT route 
manager

VTT vehicle 
localization

VTT AV platform

MRM trajectory 
modifier

VTT AV platform

VTT Obstacle 
avoidance

VTT Path 
controller

VTT Vehicle 
controller

Legend

WP6 modules

WP6 sub-modules

Vehicle Deployment

Other ROADVIEW 
modules

https://www.teconer.com/surface-condition-friction-measurements/#RCM511
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VTT artic tests in Lapland
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Weather conditional Navigation system and Velocity controller evaluation

The real-world evaluation tests took place in the Tampere area on public roads and at the Lapland Proving Ground (LPG, 
https://laplandpg.fi/) closed test track. 

https://laplandpg.fi/
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ROADVIEW newsletter, https://roadview-project.eu/ 

ROADVIEW webinars

• April 2024: Standardisation & the Regulatory Framework

• March 2025: Robust Perception of AVs

• More coming in 2026…

Policy brief - Published March 2025 - outlines key recommendations:

• Establishing a harmonised European framework for CAV testing and 
approval

• Defining clear liability regulations for CAV operations

• Ensuring AI transparency and compliance with the EU AI Act

• Balancing data privacy and security under GDPR

• Strengthening V2X communication standards for adverse weather 
conditions

https://roadview-project.eu/2025/03/10/policy-brief-automated-vehicles-for-

safer-smarter-and-sustainable-mobility-overcoming-harsh-weather-challenges/ 

Dissemination
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ROADVIEW TEST ENVIRONMENTS & DEMONSTRATIONS
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Full-span of verification methodologies 

all around Europe has been established 

to address various use-cases and 

Operational Design Domains (ODDs) 

within ROADVIEW project.



3.3.2026 Motorspace track, Pirkkala

https://maps.app.goo.gl/Her89RVnWyqPqJAu5

Agenda:

11:00 – 13:30 Live demo onboard VTT AV

- In-vehicle road slipperiness estimation

- Roadside-vehicle (V2X) cooperation

- Weather-aware velocity control & MRM

12:00 – 13:00 Lunch

13:00 – 14:00 Q&A, networking

Funded by the European Union (grant no. 101069576). Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or European 

Climate, Infrastructure and Environment Executive Agency (CINEA). Neither the European Union nor the granting authority can be held responsible for them.

UK and Swiss participants in this project are supported by Innovate UK (contract no. 10045139) and the Swiss State Secretariat for Education, Research and Innovation (contract no. 22.00123) respectively.

DEMONSTRATION DAY

Automated Vehicles (AV) 

Roadside V2X warning/

advice to AVSlipperiness estimation

Weather-aware decision-maker

Register

online

https://maps.app.goo.gl/Her89RVnWyqPqJAu5


Questions or comments?

www.roadview-project.eu @roadview-eu @ROADVIEW_EU
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