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EU vision of Al, Data and Robotics (I)
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EU vision of Al, Data and Robotics (1)

“Robotics and Al are two sides
of the same coin”

Dr. Juha Heikkild, Head of Robotics and
Artificial Intelligence Unit of the DG
CONNECT

Digital Excellence Forum @ ICT Proposers’
Day 2019 (19-20 September 2019)
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PPP in Al, Data and Robotics
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Partnership General Objectives

Secure European’s sovereignty over Al, Data and Robotics
technologies and knowhow

Establish European leadership in Al, Data and Robotics
technologies with high socio-economic impact

8
:@: Reinforce a strong and global competitive position of
8 Europe in Al, Data and Robotics
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SRIDA: Timeline
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SRIDA in Al, Data and Robotics

Strategic
Research,
Innovation and
Deployment
Agenda

Al, Data and
Robotics Partnership

Third release
September 2020

A joint initiative by

4= BoV PR FurAi 2

https://ai-data-robotics-partnership.eu/wp-content/uploads/2020/09/Al-Data-Robotics-Partnership-SRIDA-V3.0.pdf

boCity2030..,

Artificial Intelligence -
a real business driver for Europe?

Artifictal intelligence (AD, Data and Reboties will create new opportunities. transform many
if not all verticals and ultimately shift the balance of power in the shortest possible time

AL Data and Robotics combined will be the core driver of tion, p yand

growth. Together they can be used to solve the greatest challenges we face: Environmental
sustainability; energy. food and water security: and improving health and quality of life
Europe can and must be the pacemaker worldwide!

In Europe we must not be shy or afraid. We have our strengths - which we should not neglect
We should use them!

Our strengths are our excellent research networks, our well-established companies that are
world market leaders in several major verticals, our growing startup communities and, not to
forget, our European values

Of sourse, we must be epen and ascept the and

To leverage our strength. we brought major European activities for Al (Clairs, Ellls, BurAl),
Data (BDVA) and Reboties (suReboties) into a Partnership and setup cooperation with other
major European and regional initiatrves

This Partnership is the European focal point for AL Data and Robotics. Europe has all the
expertise needed to progress rapidly in the deployment of these technologies, but it needs
to direct energy towards building a coherent infrastructure to stimulate deployment and
adoption. build up an effective innovation ecosystem and drive excellent research

This Partnership will federate and cohere the communities that underpin European Al, Data
and Robotics. It will stimulate private investment and orient public funding to address the
key challenges. Collaboration within the Partnership will deliver Europe’s vision for a human
centric and trustworthy use of Al. Data and Robotics

It is a pleasure for us to present you this paper - the Strategle Recearch, Innovation and
Deployment Agenda’

This paper results from the joint work of BDVA. Claire, Ellis, EurAl and euRobotics colleagues
It includes hundreds of contributions collected in consultations with stakeholders, member
states. associations, and individuals

Many thanks to all contributors!

Thomas Hahn Morten Irgens Bernd Liepert

Barry O'Sullivan

[

I <
Edward Curry Michela Milano Sonja Zillner
- . e e (8OVA

At Data and Robotics Partnership SRIDA

The Vision of the Partnership
is to boost European
competitiveness, societal
wellbeing and environmental

, aspects to lead the world

o in researching, developing
and deploying value- .
driven trustworthwAl, Data
and Robotics based on
fundamental European rights,
principles and values.
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SRIDA: Operational objectives
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SRIDA: Framework and Enables

European Al, Data and Robotics Framework European Fundamental Right, Principles and Values
European Fundamental Rights, Principles, and Values * Products and Services based on Al, Data and Robotics must be based on
values that are compatible with European rights principles and values

Capturing Value for Business, Society, and People

Policy, Regulation, Certification, and Standards (PRCS)

Innovation Ecosystem Enabler Data fOf Al . .
: * For Al, Data and Robotics to develop further, large volumes of cross-sectorial,
Skills and Knowledge unbiased, high-quality and trustworthy data need to be made available

Data for Al

Experimentation and Deployment

Cross-Sectorial Al, Data and Robotics Technology Enablers

Sensing and Action and
Perception Interaction
Reasoning

and Decision
Making Systems,
Knowledge Methodologies,
and Learning Hardware
and Tools

10
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SRIDA: Technology priorities (1)

@oboatymo

Data protection in machine learning
Data protection in dynamic environments, Explainable data protection
Anonymisation and pseudonymisation

Trustworthiness: Transparency of algorithms, data processing and management, traceability,
privacy, integrity, and accountability

Data Heterogeneity: Formats, collection mechanisms, access methods, flow, and meta-data, as well
as coping with diverse environmental conditions (physical, technical, human)

Capacity: Connectivity coverage, quality, and capacity for carrying large volumes of data, edEe
capacity and security to cope with big decentralised data and Al processing, energy consumption by
physical sensors

Data quality

Extracting meaningful insights and improving knowledge representation from heterogeneous data
Scaling and Federation of Data and Al systems

Ethical implications on the use of Data and Data-Driven Al

Deriving value by combining data insights & domain knowledge

11
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SRIDA: Technology priorities (2)

@oboOtyQOSO

Heterogeneous Data: Decision-making with high-velocity data from different sources (edge-fog-cloud), high-variety of
data types and formats. Lack of datasets to train decision-making models

Trustworthiness: Transparency, explainability. Lack of testing and validation of Al-based solutions

Reasoning: Decision-making with symbolic, sub-symbolic, non-symbolic and heterogeneous
knowledge under uncertainty

Language understanding: Improved natural language understanding, interaction and dialogue covering all European
languages and age ranges

Collaborative intelligence: Human and Al symbiosis
Natural interaction methods: Enhanced interaction for humans across the continuum of computing environments

Data interaction technologies: combining data-driven methods with Virtual Reality (VR) and Augmented Reality (AR) and
their relation to human interaction both digital and physical

Safety-critical Interactions: Ensure Safe interactions in safety-critical and unstructured environments

Scalability: lack of an ecosystem to guarantee access to computing infrastructures across Europe
Methodologies design, implementation, and operation of data-processing hardware-agnostic pipelines
Reliability Ensuring robust, safe, reliable, and trustworthy operation of Al systems

Deployment: Deploying modern Al applications in the computing continuum (embedded-edge—fog—cloud) and the
transition from development to production environments.

12
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SRIDA: Robotics Deep-Dive (I)

Producer and Consumer of Data Connects Digital to Physical

Ro botics T
Analytics and Knowledge Al Tools and Methods

Perception: Objects and Environments
Interaction: People, Objects

Learning: Behaviours, Skills and Tasks
Planning: Multi-Agentand Uncertain
environments

Data in Context: On-board processing

Cloud services: Knowledge and Service
Datain Volume: Sensing & Perception
Connectivity: Real time

Physical Intelligence

Needs:

Physical Safety Guarantee

Intuitive and smooth interaction
Explainable action and interaction
Learning from few examples

Real time dynamic decision making

Innovation Barriers
Extendedtime to market: Hardware takes longer to develop and validate
Greaterinvestment : Physical prototypes and test infrastructure at higher TRLs
Testing Zones: Need regulatory framework for testing as well as operation
On-Board Processing: Full autonomy needed for safety and in many use cases

13
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SRIDA: Robotics Deep-Dive (lI)

Key Challenges:
Heat, dust, pressure, people, explosive and toxic environments.
Handling foodstuff, fabrics, dexterous assembly.

Contextual and understandable interaction. Markets
Economic validation and rapid deployment of applications

T\'UStab"ity uction

Validation &

Mechatronics Bv DESign Benchmarking

Enabling Technologies

“Faster, cheaper, better”
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System Deployment tics
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Platform
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Interaction Other Robots
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truction

Environment
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Regulation & Standards Development Regulatory sandboxes

European Safety Sta
Design & Integration Processes
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