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Agenda

Why?

How?

What?

• Why should I care?

• How does this stuff affect me?

• What is the research context?

• What are the future prospects?

• What was this maniac talking 

about?

5



Highly Dynamic Autonomous Systems

• Automated Driving Vehicles (ADV)

• Autonomous Robots (AR)
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Highly Dynamic Autonomous Systems

• Automated Driving Vehicles (ADV)

• Autonomous Robots (AR)

• Connected & autonomous things

• Internet-of-Things
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Maybe because the big players care? 11

* Non-exhaustive list
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The Automotive (R)Evolution

Digitalization

Data Science
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Digitalization
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• Digitalization, data science

• Smart Production, I 4.0

• Virtual = Real

• Electrification

• Intelligent Mobility

• Autonomous driving, 

• AI

• …
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Trends in the Automotive Domain25



Emergence of data market

[KPMG, Global Executive Automotive Survey 2017]
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Emergence of data market

[McKinsey, Monetizing Car Data]
[KPMG, Global Executive Automotive Survey 2017]

“Car-generated data may 

become a USD 450 - 750 

billion market by 2030”
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Emergence of data market

[McKinsey, Monetizing Car Data]
[KPMG, Global Executive Automotive Survey 2017]

“Car-generated data may 

become a USD 450 - 750 

billion market by 2030”

Where is the value creation located? 

What is the impact on market organization?
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Value creation… and Market (Re)organization

Strong shift of value creation due to digitalization 

 What about the required competences and skills?

 What about the market organization? 

[KPMG, Global Executive Automotive Survey 2017]
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ICT as a Key Enabling Technology

ICT as strong driver for value creation, 

leading to exponential increase of system 

complexity

Opportunities for use of ICT in the 

automotive domain

• Value creation for the end-users by more 

intelligent / cognitive / adaptive products

• Improving development / validation / 

production efficiency by more intelligent / 

cognitive / adaptive development and 

production environments 
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New Market Situation31



u www.iti.tugraz.at

How does this affect me?

32

Why

How

What



Insights from FP9 (Horizon Europe)

[Sandro D’Elia, EC, Ecsel Austria conference, April 2018]
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News related to IoT Security34
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So What!?

What is the research context?

What are the future prospects?
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Industrial Cooperation – I3 Viewpoint

• Business needs

• Business enablers

Business Viewpoint

• Engineering stories

• Application needs

Usage Viewpoint

• Dependability constraints

• System-wide features

• Function-centric approaches

Functional Viewpoint

• Technology bricks

• Fundamental research

Technology Viewpoint
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ITI Research Groups

 Embedded Automotive Systems

• Real-Time Operating Systems

• Multi-Core Architectures

 Hardware/Software Co-Design

• Semiconductor HW/SW co-design

• Power awareness

 Industrial Informatics

• Safety & security of industrial systems

• Resilience in IIoT

 Networked Embedded Systems

• Low-power wireless networking

 Smart Services

• Service oriented architectures
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Pro2Future Competence Centre on 

Products and Production Systems 

of the Future

http://www.pro2future.at

Focus: Development of industrial ICT systems, to facilitate 

cognitive products and production systems.

Structure: 5 Research-groups (Areas) at 3 locations (Graz, Steyr und Linz)

Area 4.1 Cognitive Products 
Lead: Kay Römer; Manager: Konrad Diwold; Nr. of Researcher: 4

Area Focus: Dependable Sensor-, ICT,- and Software solutions for cognitive products 

Intelligent fail-safe 

concepts

Dependable smart grid 

communication

Data-driven 

process optimization

Wireless in-car 

communicationA
c
ti
v
it
ie

s

Area 1 (Persuasive Computing), Area 2 (Robotics), Area 3 (Analytics), 

Area 4.1 (Cognitive Products), Area 4.2 (Cognitive Production Systems)
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Dependable Things Research Center

@ TU Graz

http://dependablethings.tugraz.at
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Critical Applications
49

Connected smart cars

for safe & efficient transport

Smart production

for personalized products

Smart cities

for sustainable resource usage

Smart health

for a better life



Indoor Localization

Evaluating the performance of the 

single-anchor localization system 

in typical office environment

 Accuracy:

 Clear line-of-sight: 

median < 8cm, 90% error < 20cm

 Obstructed line-of-sight: 

median < 14cm, 90% error < 30cm

 Dynamic scenario:

 24 hour run with 3 tags and up to 

15 people in the room

 Average error:

< 34cm, 90% error < 79cm

Error ellipses showing position 

bias
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Multi-Layer Resilience Architectures for 

SCADA Systems

Ŷ 

Y

EMBEDDED 
CONTROL UNIT

TEST COMPUTER

U

CORE 1

CORE 2

EuroSPI17: Iber et al. 

The Potential of Self-

Adaptive Software 

Systems in Industrial 

Control Systems
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Uncertainty Propagation in IoT

Predictive Maintenance

Quality Evaluation

Sensor Fusion

Approximate Computing

Fault DetectionSensor Fingerprinting

Graceful Degradation

EuroSPI18: Krisper et al. 

Use-Cases for Uncertainty 

Propagation in Distributed 

Control Systems
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Runtime Executable Dependability Properties

EuroSPI18: Dobaj et al. 

Towards Executable 

Dependability Properties

EuroSPI17: Macher et al. 

Towards Engineering of 

Cooperative Automotive 

Cyber-Physical Systems

53



Science... never solves a problem without creating 

ten more.

George Bernard Shaw (1856 – 1950)
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Science... never solves a problem without creating 

ten more.

George Bernard Shaw (1856 – 1950)

The most profound technologies are those that 

disappear. They weave themselves into the fabric 

of everyday life until they are indistinguishable 

from it

Mark Weiser 1991
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Is there anything worn under the kilt?56



Is there anything worn under the kilt?

No, nothing is worn. 

Everything is in perfect 

order.
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