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SCANIA IN BRIEF

SCANIA IN BRIEF
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100+
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Software Development from Years to 

Hours
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Lessons learned and future work

• Promising results on real industrial case studies

• The need and importance of writing complete requirements

• How do we benchmark AI-generated safety-critical code?

• Explore adapting the AI-code generator to internal documentation, coding 

standards, and domain-specific resources for specialized contexts
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Project name

iSecure: Developing Predictable and Secure IoT for 
Autonomous Systems

Presenter and project coordinator

Alessio Bucaioni, Associate Professor at
Mälardalen University

Participants

MDU, Addiva, CanaryBit, Sensair, Västerås Flygplats,
and Västerås Mälarhamnar

Start and end date

October 2023 – September 2026

Contact

alessio.bucaioni@mdu.se
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Industrial challenges (i)
Current digital platform

architectures for IoT lack of

timing guarantees for short-

latency data communication

1
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Industrial challenges (ii)

1
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Proper mechanism for data privacy and security



Relations to the call
iSecure support for heterogeneous

connectivity requirements, high security of the

connected devices and response time

requirements

Secure digital platforms for
efficient development,
production and support

Edge computing, fog and cloud technologies
and wireless networks and software-defined 
networks for industrial applications1
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Results (so far)

Systematic study of time critical

IoT

Systematic study of over 600

publications on temporal

predictability and determinism

within IoT applications

Testbed

Installed tens of different sensors in four

different locations over Västerås municipality

1
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Results (to achieve)

A secure edge-cloud architecture with

dynamic and time-predictable communication

for IoT systems in industrial environments

Edge-cloud

architecture

Data sharing platform

A confidential data sharing platform for

devices, systems and services

Proof-of-concept implementations

Proof-of-concept implementations in two use 

cases namely autonomous airport and

harbor.

2
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Thank you!
Do you haveany 
questions?
“What we know is a drop. What we don’t 

know is an ocean.”

- Isaac Newton
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AORTA: Advanced Offloading for 
Real-Time Applications

Welcome to the presentation on AORTA, a national project focusing on 

real-time robotic applications. This presentation explores the motivation, 

challenges, solutions, and future of this transformative initiative.

Project Duration: February 2023 - January 2026

Ali Balador, Senior Researcher, Ericsson Research, Stockholm

ali.balador@ericsson.com

January 23, 2025



Why Offloading?

Application

Module Module

Execution environment Execution environment

Robot Network Edge

No 
offloading

Application

Module Module

Execution environment Execution environment

Robot Network Edge

Offloading into 
the network edge

Response Time

Resource Availability Lower higher

Faster Slower

Requirements:
❑ Energy
❑ Compute Resource 
…



The Need for Dynamic Offloading

Mobile Robotics

Communication quality varies in difference areas and compute needs to 

be adjusted accordingly to support real-time applications.

Edge Computing

Limited resources at the edge necessitate intelligent offloading.

offloading.

Flexibility

Provide more possibilities for software updates and maintenance 

maintenance remotely.

Cost

Cost of using edge and cloud resources makes it uneconomical to always 

uneconomical to always offload.



AORTA: Bridging the Gap

1 Dynamic Offloading

Intelligent decision-making to allocate 

resources efficiently. Decide where and 

when to offload. 

2 Enhanced Performance

Reduced latency, improved 

responsiveness, and optimized utilization.

utilization.

3 Secure and Scalable

AORTA ensures robust security and 

seamless scalability for diverse 

applications.



AORTA in Action: Use Case 
Examples

HKM Pick-and-Place Robot

Offloads complex geometric pose planning calculations to the edge and cloud, 

and cloud, enabling real-time adjustments and improved precision in robotic arm 

robotic arm movements. This removes the need to have very power full onboard 

onboard compute capability and save costs. 
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Project Testbed

Real-World Applications

Deploying AORTA solutions in various scenarios within robotic domain.

Performance Evaluation

Measuring efficiency, latency, and scalability in realistic settings.

Collaborative Research

Working with industry partners to refine and optimize 

AORTA.

E-huset

M-huset

ERDC
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Future Directions and Use Cases

1
Collaborative use cases

Use cases where several robots collaborate including mobile robots.

2
WebAssem bly for m ore com plex applications

Use WASM in scenarios where we have multi-threading applications and

specialized hardware (e.g., GPUs).

3
Improved decision-making algorithms

Improve decision-making algorithms considering both communication and compute resources. 
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Robust wireless infrastructure for remote timber management
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Department of Computer & Electrical Engineering
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Agenda

• Teleoperation – Driving digitalization across industry verticals

• Past and Present of “Robust wireless …” project   
• Remote Timber (Vinnova, 2019-2022) – Teleoperation in forestry digital 

value chain 
• Robust Wireless (Vinnova, 2023-2025)

• Future of teleoperation 
• Lessons from the Past, Vision for 6G



Teleoperation

https://ukplantoperators.com/dx225lc-7x-teleoperation-showpiece-on-doosan-bauma-stand/
https://im-mining.com/tag/teleremote/

Telerobotics

Mining

Construction

Forestry

https://www.plantandequipment.news/news/product-updates/volvo-ce-tests-worlds-first-high-lift-tele-operation-over-5g/
https://www.solitonsystems.com/low-latency-video/remote-operation/telerobotics

https://ukplantoperators.com/dx225lc-7x-teleoperation-showpiece-on-doosan-bauma-stand/
https://im-mining.com/tag/teleremote/
https://www.plantandequipment.news/news/product-updates/volvo-ce-tests-worlds-first-high-lift-tele-operation-over-5g/
https://www.solitonsystems.com/low-latency-video/remote-operation/telerobotics


Remote-Timber (VINNOVA, 2019—2022)
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Results and Lessons Learned
• To serve one vehicle in a constrained 

space, over-provisioning of radio 
resources was needed to satisfy latency 
and throughput needs.

• Performance quickly degraded with 
distance from the base station 

• Stationary terminal; piles are not– A 
flexible network infrastructure that could 
handle coverage needs in a dynamic 
timber layout  

• Handling connectivity needs within a 
constrained set of radio resources



Project objectives and progress

• Build a RAN architecture in a demonstrator environment where the data flow can be 
guaranteed to 100% over the surface through seamless simultaneous connection.

• Produce a demonstrator that can achieve SLA 
requirements with a 50% reduction in 
resource usage compared to Remote Timber.

• Create 95% coverage over a demonstrator 
environment modeled after a lumber terminal 
through drone-mounted base stations.

Robust wireless infrastructure for remote timber management 
(Vinnova, 2023 - 2025)



Cell-on-Wings: Demo II 
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Future of Teleoperation

Sensors Multimodal observation 
and Semantics

Environment model

Task model 
Driving model

6G Edge design for 
Semantic communication

Backhaul

Remote operator

Knowledge base

Perception and control 
from multimodal 
semantics fusion

Data

Control

Semantics sharing

Vs



Future of Teleoperation

• Why is 5G insufficient, and if 6G can be the savior?
➢ Industry verticals need holistic approaches that address their unique 

requirements beyond capacity.

• Industry verticals adopt new technology with cost-benefit analysis
➢ Not by chasing hype or relying solely on a research-driven focus on 

innovations.

• 6G will still be insufficient
➢ If the application context and AI/ML are not correctly integrated into 

the co-design for communication and control for industry verticals, 

Yet Another Project?



Project partners
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