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History (1980s-2012)

BAC1-11 Autoland

Flight Control Boeing

US Army Lasers

ESA Columbus Project

Engine Control Challenger Tank

Tornado Engine Control

EMPAR Radar743D Radar

Concorde Engine Control

JAS 39



Programme Manager Rolls-Royce Control 
and Systems UTC

Over 400 projects in 20 years covering Aerospace, Energy, Marine and Nuclear Worldwide  



Group

“THHINK and Do”
Applications Engineering 

“THHINK Ahead”
Long Term Research 

“THHINK IT Through”
ICT Consultancy 

“THHINK for itself” 
Autonomous Systems

Autonomous Systems  Pty

Smart Anything Everywhere (Anytime)



Technology and Innovation Radar

http://www.thhinkbv.com/docs/New1Radar/index.html



Digitisation Potential



Changes from Digitisation



McKinsey estimates that 
digitisation will potentially add 1 

trillion EUR to the GDP in 
Europe

Importance of Digitisation

Source THHINK

Importance for Europe 30% of market



Electronic Components and Systems



ECS Market in 2018



Opportunity for Europe is IoT



Digital Initiatives Across Europe

Fragmentation!



Issue of Fragmentation

CREATE-IoT



Impact of COVID

Struggling to 
digitise 

Tsunami of 
Digitalisation

February 
2020

March 
2020

April 
2020

The 
New 

Normal

What Happened?



Changes in Manufacturing



Generations



Industrial Robot Sales



Fast Pace of Change



Technology Adoption - Rapid

Need to move quickly!



Industry 4.0 and 5.0

Industry 4.0 

• Brings together robots, interconnectivity 
and networking of data in a factory to 
improve production and to do routine 
tasks that are best done by robots. There 
are increases in safety, quality and 
reductions in waste.

Industry 5.0

• Allows customers to customise what they 
want.

• People working alongside robots and 
smart machines collaboratively to help 
humans work better and faster by 
exploiting advanced technologies like the 
Internet of Things (IoT) and big data. 

• Closed loops with smart products



Robots in Cages … to Cobots

• Robots for dangerous, monotonous or 
physically demanding work, such as 
welding and painting in car factories and 
loading and unloading heavy materials in 
warehouses. Robots operated separately 
from workers and behind safety cages



Robots to Cobots

• Higher value jobs giving the freedom of design responsibility back to the human.

• Operators get more involved in design process as manufacturing gets more 

automated. 

• This opens opportunity to produce bespoke and personal products. 

• Human has more responsibility, and end up with bigger, lighter environment that is 

safer.



Exoskeletons

Wearable machine to improve strength and endurance

About 10,000 sold in 2020!



Growth Area – Personal Robots

Source: Deloitte



Closing the loop on Products – Digital Twins

Close loop with products for diagnostics with real 

time data coming in from products in the field, e.g. 

Rolls-Royce 

• 50% reduction in time and cost using HPC

• Can run many “what if?” scenarios

Largest growth in digital twins is expected in automotive

• Every Tesla has its own digital twin

• Cars are always connected and they can analyse across all vehicles and 
look at scenarios experienced and then update algorithms over the air



Digital Twin at a National Level

• UK is trying to produce a digital twin of the country!



Key Technologies



Edge Connectivity

www.business-sweden.se

• Data
• Energy
• Privacy
• Latency

“Internet 
of

Intelligent Things”



Platform Dependency

• GAFA platforms
• Google $364.99 billion
• Apple $598.73 billion 
• Facebook $245.00 billion
• Amazon $247.60 billion
• (Also Alibaba $231 billion)

• Opportunity for platforms targeted at 
manufacturing, autonomous cars, etc.

• To be successful it needs to be 
“industrial strength”, and supported by 
developers and users



5G



5G - Drivers for Applications

• 5G largely driven by streaming HD video to devices, 
but now more realisation of different use cases



IIoT Value Chain – Communications, 
Cybersecurity, Big Data, AI…

• Overlapping areas – data is the new oil!



EC IIoT Strategy



Key Competitive Factors for IIoT Value 
Chain



Draft Recommendations for IIoT



AI is everywhere!

AI

Big Data

5G

Cloud

CPS

IoT&IIoT

Edge 

HPC

Manufacturing

Automotive

Health

Energy

Agriculture

Smart Cities

Cybersecurity

First cloudification, 
Now edgification!



AI is many things



Which girl is computer generated?



Artificial Intelligence

• To widely deploy these technologies, specific attention has to be given to 
standardisation, synchronising EU and Member States activities, and to 
international collaboration –> AI that supports European Values



National AI Strategies…



Very Sudden Emergence



State of Play 2020



EU Artificial Intelligence

European Coordinated Plan
The EU Coordinated Plan targets harnessing excellence and has a number of key actions including:
• Creation of networks of European AI research excellence centres
• Provision of world reference testing facilities
• Fostering AI take-up through the Digital Innovation Hubs
• Attracting talent and stimulating life-long learning
• Creation of European Data Spaces based on European values

Further information on these initiatives is available in three key documents:
• Strategic Research, Innovation and Deployment Agenda for an AI PPP
• EFFRA Vision for a Manufacturing Partnership in Horizon Europe
• Policy and Investment Recommendations for Trustworthy AI



Technological Autonomy

• The world has changed – it is not business as usual!

• Enhancing Europe’s technological autonomy has been 
prominently presented under the new mandate of the EC.

• EC industrial strategy is to concentrate on key value chains to 
support European autonomy.

• Strategic Value Chain (SVC) on IIoT must build upon European 
strengths in AI, data economy, cloud, 5G, cybersecurity and 
verticals.

• Plan is to mobilise public and private investments with EC 
Horizon Europe and Digital Europe Programmes.

• Strategic Institutionalised Partnership has been proposed on 
IoT/IIoT – “Smart Networks and Services”.



Strategic Value Chains



Horizon Europe

• Wanted  €94.4Bn – agreed €80.9Bn in September



What’s New?

• European Innovation Council
– SMEs 70% funding
– Pathfinder grants for new areas
– Accelerator grants to finance pre-commercial work 

• R&I Missions – portfolio of actions across disciplines. 5 Missions 
– Ms Connie Hedegaard, former European Commissioner for Climate Action, for the mission on 

‘Adaptation to Climate Change including Societal Transformation’
– Professor Harald zur Hausen, Nobel Prize Laureate in Physiology or Medicine, for the mission on 

‘Cancer’
– Mr Pascal Lamy, former Trade Commissioner and Director-General of the World Trade 

Organisation, for the mission on ‘Healthy Oceans, Seas, Coastal and Inland Waters’
– Professor Hanna Gronkiewicz-Waltz, former Mayor of Warsaw, for the mission on ‘Climate-

Neutral and Smart Cities’
– Mr Cees Veerman, former Dutch Agriculture Minister, for the mission on ‘Soil Health and Food’. 

• Pillar 2 Clusters to support circular economy, trustworthy AI, European social and 
ethical values. 

• New approach to partnerships
– Co-programmed, cofunded and institutionalised – 5 areas 
– KDT – electronic components and systems + software and photonics
– Made in Europe - link to Green Deal with the concept of urban/local manufacturing

• Strategic plan for 2021-2024 and workprogramme 2021-2022 (Launched 2 days ago!)



Digital Europe Programme

• PPPs, e.g. KDT and Sector Reports

€6.76Bn Agreed July



Roadmaps

CPS/IoT
• AI – Various National, e.g. Finland,  AI-PPP
• CPS – Road2SoS, CyPhERS, CPSoS, Road2CPS, HiPEAC, 

Platforms4CPS
• CPS (EU-US) – CPS Summit, TAMS4CPS, PICASSO
• IoT – Create-IoT
• IIoT – Smart Networks and Services
• NIST - cybersecurity
• Telecoms - 5G, AIOTI, ITU
• HPC
• BDVA
• Data economy
• Cloud
• Cybersecurity
Applications
• Manufacturing – Industrie 4.0, Road4Fame, ARTEMIS-IA, 

EFFRA, MANUFUTURE, sCorPiuS
• Applications – Automotive, Energy, Construction, Platforms
• Electronic Components and Systems - ECSEL SRA, Boosting 

European Electronics, Sector Reports, KDT
• Sustainability – Green Deal

• Horizon Europe

• Digital Europe

• PPPs – KDT, IIoT

• National Initiatives

*Highlighted would encourage to look at



AI PPP



Trust

• Trust brings together many attributes

Privacy!



A Real Concern…



Platforms4CPS – Most Recent



Consensus Areas

Engineering of large, more and more 
complex systems and model-based 
systems engineering including 
integrated, virtual, full-life-cycle 
engineering, high-confidence CPS, 
validation, verification, risk analysis 
and risk management

Trustable AI enabled autonomous 
systems, cognitive systems and 
situation awareness, diagnostics, 
prognostics and large-scale data 
analytics / decision support and 
explainable AI

Human-in-the-loop, human as part of 
the system and HMI including intuitive 
systems, wearable and implantable 
systems, virtual and augmented reality 
as well as human machine 
collaboration and collaborative 
decision making

Integration, interoperability, 
flexibility, and reconfiguration 
including semantic interoperability 
and models, openness and open 
standards, automatic (re-
configuration and plug-and-play

Application of intelligent systems for 
SW and Systems Engineering processes 
including automated decision making 
in all lifecycle phases, and AI based 
analysis of development and runtime 
artefacts

Agile, open plug and play platforms, 
vertical and horizontal digital 
technology platforms, federation of 
platforms, open interfaces, 
interoperability, reference 
architectures, standards

Safety, robustness, resilience, and 
dependability including fault detection 
and mitigation for secure real-time 
and mixed-criticality systems, risk 
based testing of autonomous / 
intelligent systems, fail-safe operation 
of intelligent / autonomous systems

Cybersecurity, privacy, trust including 
block-chain, distributed ledgers digital 
identities, trusted and adaptive 
security architecture, co-engineered 
safety and security

Connectivity, computing and storage 
seamless connectivity, hyper 
convergence and wireless intelligence, 
edge computing and edge cloud 
interactions, intelligent edge devices, 
new disruptive technologies including 
quantum technologies, cognitive 
computing, neuromorphic computing, 
brain inspired computing

AI/Decision Making/HumansDevelopment/Integration Edgification/Security/Safety



ECSEL SRA

• Transport and Smart Mobility
• Health and Wellbeing
• Energy
• Digital Industry
• Digital Life



EFFRA Vision - Manufacturing



European Data Strategy



Green Deal



Funding for Green Deal

!!!



Twin Green and Digital Transformation

Emphasis on Digital Transformation while meeting Green goals  



Concluding Remarks

• There is still a lot more to 
achieve with digitalisation

• Industry 5.0 ushers in a new 
era of working alongside 
machines and smart products 
which will change our lives

• There are great opportunities 
for Europe in edge computing 
but we need to move quickly 
and develop trustable systems

• EC strategy based on 
technological autonomy and 
key value chains

• Horizon Europe and Digital 
Europe designed to promote 
edge computing, IIoT, 5G and 
AI as well as green 
technologies.

• Hopefully we will benefit and 
celebrate success over the 
coming years - Skål!


