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INTRODUCTION



CHALLENGE

● Kompententa experter går i pension
● Mer komplexa maskiner
● Längre träningsperioder
● Kostsamma produktions stopp
● Odokumenterad kunskap
● Resetid för experter



PROJECT

Förstärkt verklighet med hjälp av objektdetektering och visning av manualer
för transformatorkomponenter
Mål:
AugmenteReality system för identifiering av objekt och visa korresponderande manual I form av PDF, för snabb
åtkomst.



BRIDGING REALITIES

AUGMENTED REALITY

VISION DETECTION

LARGE LANGAUGE MODELS



VISION



PRACTICAL APPLICATIONS

● AI manualer
● Voice igenkänning
● Prata med dokumentationen
● video strömmar av instruktioner
● Hantera data, manualer, videor på webbportalen
● Union var positiv och vill se såna här förändringar.



PRACTICAL APPLICATIONS

Safety

Quality

Documentation

LearningMaintenence



PROJECT INFO

Förstärkt verklighet med hjälp av objektdetektering och visning av manualer för 
transformatorkomponenter

Start: 2023-11-01
Slut: 2024-08-30
Hemsida: https://www.augmentedrealm.se/ai-factory-floor.html

Francisco Penayo
francisco.penayo@hitachienergy.com
+46 10 73 87 034 

Oscar Thaung
oscar.thaung@augmentedrealm.se
+46 76 22 84 607
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Industrial challenge
Development of factories and workplaces needs to be done 

more effectively and sustainable in collaboration with 

several stakeholders:

XR

Real 

World
Virtual 
World

Augmented Reality 
(AR)

Mixed Reality 
(MR)

Virtual Reality 
(VR)

Operator

Logistics

Manager

IT

…

Supplier Engineering

….to create sustainable: 

Environment           Work life Economy

The PLENUM project will develop a multiuser digital twin 

solution and  multiuser XR platform to address the industry 

need for model- and simulation driven development, 

assessment, and optimization of production systems. 

Core drivers are:

• Workplace design optimization 

• Biomechanical, cognitive and social ergonomics

• Scalable multi-user XR environments for training

• Increased multi-aspect sustainability

Project scope



Project partners

Partnership between academia and industry:



Project partners - Industry

• SCANIA, take steps to implement solutions developed for commercial software, identify and test 
optimization in these software. 
Layout Planning

• CEVT, method (use multi-user software) development and testing in real factories. 
Ergonomics, Design review meetings

• AB Volvo, take steps to implement solutions developed for commercial software, identify and test 
optimization and benchmarking. 
Design review meetings

• Volvo Cars, evaluating and implementing new XR capabilities that drives towards better decision-
making in early engineering phases, preparing sustainable industrial workplaces. 
Ergonomics, Operator training, Design review meetings

• Rockwell, providing VR and simulation environments and expertise for the demonstrations and testing, 
VR assembly, digital twin

• GKN, developing, evaluating and implementing solutions for a new 3D printing factory in Trollhättan 
demonstrations and testing, Operator training, Design review meetings



Project partners - Academia

• Supporting mutli-user visualization of 
layout planning

• Methodology for application of XR 
solutions for manufacturing 
engineering requirements

• Support manikin development and 
implementation

• Virtual ergonomics assessment

• Assymetric XR collaboration

• Research methodology and support

• Best practice of XR interaction and 
tools

• User-centred design methods

• Factory layout visualization tool

• Virtual environment for ergonomics 
assessments

• Multi-site and multi-user capabilities 
for VR

Chalmers
Industrial and Materials Science

University of Skövde
Engineering Science

RISE
Materials and Production

FCC Fraunhofer Chalmers Centre
Geometry and Motion Planning



Research Approach

Using an agile research and development methodology – based 

on the needs of the industrial stakeholders

Current state 
from industry

Scenarios and 
functions 

formulated Functions 
prioritized by 

industry

POC 
developed in 
collaboration

POC 
evaluated 
and tested

Commercial
demonstrator 

roadmap



Goal & Outcome

To create design tools and methods for sustainable workplaces in a 
user friendly, interactive 3D environment for multiple users that 
can be used for:

• Factory & workplace design
• Operator upskilling & training
• Workplace ergonomics analysis
• Development work

To reach commercially viable end results!
Development of a commercial multi-user VR software via FCC (IPS)



Examples of ongoing work & research –
Rockwell Emulate3D VR enabled Digital Twin

Real System

Simulation Model

VR User



Examples of ongoing work & research –
IPS Multi-user Platform

• Multi-user collaboration

• Cloud-based solution

• Web interface

• Secure communication

• Cross-platform

o Browser view

o VR view



Examples of ongoing work & research –
Volvo Cars XR Sealant Training



Examples of ongoing work & research –
Volvo Cars XR Sealant Training



SIMCON (System av Uppkopplade Intelligenta arbetsmaskiner)

Fredrik Cederstav

















Adaptiv automation för ortdrivning

Oskar Lundberg



























AstraZero

Timo Kero

Inspirationstalare



OPERATING THE FIRST AND MOST ADVANCED PROVING GROUND FOR

THE SAFE, CONNECTED, AUTOMATED MOBILITY AND TRANSPORT IN THE WORLD

WELCOME TO THE WORLD OF ASTAZERO

Dr. Timo Kero, CTO

 



to copy and 
move around 

Dr. Timo Kero, CTO48

AstaZero Company history

- 2011 – Company founded

- 2011 – Exploration and design

- 2012 – Start construction 

- 2014 – Proving ground inauguration 21 August, four tracks

- 2016 – 4G networks established

- 2017 – Testbed for the automated transportation system. 
Research Capability launch

- 2018 – Super Multilane, Confined Loop, 5G

- 2019 – Crossroads

- 2020 – DryZone

- 2023 – FLX Zone, Generic Site, Connectivity 2.0

- 2025 - => Cyber Physical objects …



Dr. Timo Kero, CTO49

Owner

Industrial
partners

Main Technology 
Partners

Structure



Dr. Timo Kero, CTO50

Key Success Factors:

Long term commitment from Customers => Partners

If you cannot commit customers long term, you are 
wrong!

• Meet customer demands

• Regulatory Compliance

• High-Quality Equipment and Technology

Easy to book

Easy to enter

Easy use

Industrial Partners

A Manufacturing mindset must be kept to operate 
a Tech Infrastructure/Lab/ etc…



Phase 1, 2014-2017, Test Track for ADAS…

Testing conducted by vehicle companies on AstaZero tracks







This is the proof54

Phase one
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Combined capabilities and competence for testing of all types of automated vehicles- cars and trucks, pods, drones 
etc... Across multiple domains- ADAS performance, connectivity, cyber security etc…

Phase 2, 2018-2025 a Proving Ground for System-to-System Testing



Case: Advanced Connectivity



Dr. Timo Kero, CTO57

Case: The Truman Show 



This is the proof58

Phase two…
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Test environment for the 
automated transport system Phase 3?



Dr. Timo Kero, CTO59

Advanced 3-Dimensional Infrastructure

A Proving ground and research department for the safe, automated and connected mobility and transport

Physical Infrastructure Digital Infrastructure Connected Infrastructure

Physical testbed:
• Air
• Asphalt
• Confined Areas
• Water
• Mines

Virtual testbed:
• Digital Twins
• Augmented reality
• Virtual reality

Connected test infrastructure
• 5G / V2X / Wi-Fi  etc.

• 2 private networks
• 1 public network
• 1 fully experimental network
• 1 innovation network



Combined capabilities and competence for testing of all types of automated vehicles- cars and trucks, pods, drones 
etc... Across multiple domains- ADAS performance, connectivity, cyber security etc…

Phase 3, 2025 towards cyber physical test eco system including

• Advanced test capabilities of any system or system of system with connectivity and 
automated objects such as drones or vehicles

• Competence in-house or accessible within Swedish academia and RISE to support 
advanced testing of Cyber Security, AI Act compliance, and system dependability as well 
as system integration

• Technologies such as ATOS, connectivity and others that make safe testing of potentially 
dangerous systems possible

• Accelerator of development and innovation rate for whole Swedish and European 
industry, authorities and academia across tech domains: Drones, mining, forestry, 
shipping, vehicles and telecom

• Competence and tech infrastructure is portable and can support these organizations in 
most location pending testing scope and safety



”This is the world’s first test 
environment for the entire 

automated transport system”

Peter Janevik, CEO

Dr. Timo Kero, CTO61

Dr. Timo Kero, CTO

timo.kero@astazero.com

AstaZero



Diskussion



Swedish Wireless Innovation Network (SweWIN)

Emil Björnson















Nästa generations kommunikations- och beräkningsinfrastrukturer och 
applikationer (NextG2Com)

Maria Kihl



Next Generation Communication and 
Computational Infrastructures and 
Applications (NEXTG2COM)

Maria Kihl, Professor in Internetworked systems at LU 

Director of NEXTG2COM



NEXTG2COM: 
End-to-end Technology Research and Integration



NEXTG2COM Aims

• Catalyze the transition from Pipelines to Platforms, i.e. turning 
today’s infrastructure and application technologies into integrated 
general-purpose platforms, utilizing recent machine learning (ML) 
advancements,

• focus on integrating multiple layers of technology and components 
into end-to-end systems, 

• covering infrastructure technologies and design methodologies for 
next generation communication and computational systems and 
applications, 

• ranging from wireless communication technologies and networks, to 
software, data, security, and relevant application areas. 



NEXTG2COM consortium

Network infrastructures 
and services

Devices, Software platforms
and middleware

System solutions and
Products

End-users
Research, 
Innovation, 
and Education



NEXTG2COM research themes



NEXTG2COM use cases

Surgical Robot-assistants, 
Children’s Heart center

Federated learning in e.g. 
autonomous driving

Search and rescue drones, 
Swedish Sea Rescue Society

Data engineering for e.g. joint 
sensing and communication



NEXTG2COM - Web

Web page: www.nextg2com.lu.se

LinkedIn: https://www.linkedin.com/company/nextg2com 

Lund University research portal: 
https://portal.research.lu.se/en/projects/next-generation-
communication-and-computational-infrastructures-a 

http://www.nextg2com.lu.se/
https://www.linkedin.com/company/nextg2com
https://portal.research.lu.se/en/projects/next-generation-communication-and-computational-infrastructures-a
https://portal.research.lu.se/en/projects/next-generation-communication-and-computational-infrastructures-a




A Sovereign AI Stack for Portable European Cloud Services

Björn Forsberg















Diskussion
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