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Main idea
To develop and utilize multi-dimensional analytics and risk 
management of vehicles operating in professional environments
- such as heavy, air, and maritime transport - including both 
simulated and real operating environments.



Project information

A co-innovation project funded by Business Finland under the Nokia Veturi 2.0 
program
2022-2025
Budget ~10 M€
Coordinator: Tampere University
Two focus areas:

FA1: Intelligent Simulation and Performance monitoring for Innovative Risk management in 
operator Ecosystems and Driving, INSPIRED – focus of this presentation
FA2: ​Volumetric Media Communication – separate presentation



XR-SPACE Consortium

Research Institutes: Tampere University and Metropolia University of Applied Sciences
Companies: Nokia, Creanex, Finnair, Groke Technologies, Pohjola Vakuutus, SAAB Finland, Softability, Taipale Telematics, Varjo (In-Kind), Viaccess-Orca Finland



Focus Area 1: INSPIRE 
Intelligent Simulation and Performance Monitoring for Innovative Risk Management 

in Operator Ecosystems and Driving

Research topics
 Multichannel data collection and analytics, data fusion
 Data visualization
 Real-time data processing and edge computing
 Scalable and adaptive training simulations
 Cognitive load of (remote)operator and adaptive feedback
 Preventive risk-management and business models that facilitate behavioral change (safety)
 Case studies with companies

07/11/2025

|  



Nokia

XR-SPACE project is part of the Veturi
ecosystem Competitive Edge led by Nokia.
Nokia Technologies brings understanding to 
XR-SPACE about the possibilities of 
technologies and edge computing. In addition 
to OMAF technology, 360 video, 3D media 
coding and 5G data transfer.

Case study: The needs of remote operators
Utilizing multichannel data sources through 
edge computing to provide tools for remote 
operators to prioritize their focus on the 
essentials and to get controlled information 
about their own workload.
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NOKIA RXRM - Real-
time eXtended
Reality Multimedia

There industrial usage cases:
• Pemamek: quality control 

during remote welding – VR 
app that would include 
streaming from 360 and 
ordinary cameras together with 
technical data from welding

• Vaski: customer 
communication & support case 
was with experts

• Groke: streaming of live video 
feed from the ship - on board 
and on shore



Finnair

Finnair’s pilot training is performed in Finnair Flight 
Academy, which operates at Helsinki-Vantaa. Flight 
Academy is a part of Finnair’s flight department, 
and it is responsible for the training of all flying 
personnel. In addition, Flight Academy simulators 
are utilized to a significant extend by external 
customers worldwide. 

Case study: Assessment of pilot trainee workload
Utilizing, e.g., gaze tracking data to visualize trainees’ 
gaze focus and paths, and thus, enable better means 
for the educators to provide feedback.

Photo: Finnair 



SAAB Finland

Saab is a global defense and security 
technology company with a broad product 
portfolio ranging from fighters to submarines 
including various simulators and command 
centers. The latest technology area of SAAB 
Finland is augmented reality simulators and 
control units.

Case study: Potentials of an XR-based flight 
simulator in challenging situations training

Implementing an XR flight simulation 
demonstrator that will be evaluated in 
training tests​. Pilot's performance and 
cognitive load will be examined based on 
multichannel data collection.

Foto: Saab AB | Copyright Saab AB



FINNAIR & SAAB
– Key idea: measuring cognitive load of pilots from pupil size (LHIPA - The 

Low/High Index of Pupillary Activity)
– Plan: SAAB developed the VR applications, testing to be done in Finnair Flight 

Academy, multiple challenges with the setup => more fundamental basic 
research

– Activities:
• Data collection for LHIPA experiment is done (n=22)
• LHIPA seems to not be a reliable cognitive load indicator when there are a 

lot of movement. 
• Data from the gyroscope and head direction would be needed to improve 

the reliability if other measure such as K-coefficient (for attention 
measurement) and Gaze-entropy want to be used

• Continuation in another context



Creanex

Creanex develops and manufactures multimachine 
simulators and a variety of vehicle training 
simulators from passenger vehicle simulators to full 
trailer combination simulators. Creanex has strong 
expertise in the field of mobile work machinery and 
customized training simulators and environments.

Case study: Heavy vehicle driver simulator training
Utilizing multichannel data to automatically generate 
real-time feedback reports (e.g., driver’s physical 
activity and cognitive load) for educators and 
trainees.
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Creanex

Knowledge and experience from the Finnair-Saab pilot research 
helps on advancing the gaze analysis plan in another BF-
project (MIXER) with Creanex and PONSSE.
Some materials and study related to the usage of eye-tracking 
in forestry have been studied and being continued in the MIXER 
project
The continuation project plans to quantify and measure skill 
acquisition and gaze metrics activity in VR simulator during 
cut-to-length thinning process among student operators
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Area-of-Interest for eye-tracking research in 
harvester training



Groke Technologies

Groke Technologies provides high-end 
digital, autonomous solutions to support 
navigation in the most challenging 
environments of marine operations. 
Groke Technologies is a Finnish start-up.

Case study: Navigation assistance system
Utilizing multichannel data sources to 
provide dynamic information to the 
operator based on real-time workload 
measurement and environmental analysis.

Photos: Groke Technologies 



GROKE
Topic: Data analysis visualization for post 
analytics
– How can historical data be used to improve 

safety, sustainability, and fuel efficiency?

Topic: AR augmentations over video feeds 
in various use cases
– AR view can be improved on the basis of 

multiple factors. Reducing clutter, triggering 
overlays contextually, showing task-relevant 
data, etc.

– Our current goal is to develop a 
comprehensive framework that will serve as 
a general guideline for improving AR 
augmentation in the maritime context



Taipale Telematics & Pohjola Insurance

Taipale Telematics is one of Finland's first companies in the 
intelligent transport industry and they develop and produce 
vehicle tracking systems. Taipale Telematics supports their 
customer companies’ facilitation of day-to-day operations 
and decision making through monitoring of vehicles and 
drivers’ driving and providing feedback and report views.
Pohjola Insurance is Finland's largest commercial insurer. It 
provides the consortium with an impactful and relevant 
context for professional transport insurance and experiential 
data related to vehicle damage and preventive risk 
management.

Case study: Novel solutions for risk management
Implementing a pilot for preventive risk management in 
commercial traffic: utilization of existing data to risk mapping​, 
analysis of multichannel data collected from the vehicle, 
operator, and operating environment, feedback to the operator, 
assessment of risk-reducing behavioral changes.

Photo: Taipale Telematics 



Data-driven Focus on Preventive Risk 
Management

Research leads
• Eye and Vision Research Group, Tampere University

– Project Manager, Hanna Samposalo, PhD
– Professor of Ophthalmology (emer), Hannu Uusitalo, MD, PhD, 

FEBO
• Insurance Science, Tampere University

– Associate Professor Timo Rintamäki

Data-driven 
Insurance Business 

Models
Functional Driving 

Vision

Preventive Risk 
Management

• State-of-the-art international research review of data-based 
insurance business and preventive risk management

• Cross-disciplinary pilots with Pohjola Insurance, Taipale 
Telematics, and two bus/coach operators

• Management interviews
• Driver health assessment and comprehensive eye examinations
• Simulator tests for drivers
• Online surveys for drivers
• Extensive telematics instalments for two bus/coach fleets
• Analysis of driving profiles based on telematics data
• Implications for fleet management (safety, fuel economy, 

incentives etc.)

• Examples of research output: Geneva Papers, Master theses 
and a Bachelor thesis



Key Take-aways
• Value creation in insurance and risk management is moving towards 

proactive risk prevention
– Focus on holistic understanding of risk through the use of technology
– Incentivising behavioural change for risk avoidance

• Data-driven technologies are transforming preventive risk management
– IoT enables real-time data collection from multiple sources and AI provides analytical 

and communicative capabilities for impactful user solutions
– Partnering across industries provides business opportunities to develop new solutions

• Professional driving benefits from taking a cross-disciplinary approach 
– Poor performance in simulator tests statistically correlated to decreased visual acuity, 

collision history and driver age.
– Driver profiles based on telematics boost behavioural change (safe and economic 

driving) and introduce new tools for fleet managers.



POHJOLA & TAIPALE
Pilot study

Developing solutions for real-time feedback based on Taipale Sensior data and other relevant sources using GenAI => 
speech-based system developed
Testing real-time feedback during fall in collaboration with Taipale, TAU and Metropolia



We are happy to answer questions, 
please get in touch:

Professor Markku Turunen, 
markku.turunen@tuni.fi

Thank you!

mailto:markku.turunen@tuni.fi
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