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Can Europe facilitate the 
development of a more 
responsible AI?
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Dataspaces Event/Stream Processing European Data Ecosystem

• Pay as You Go Data Management
• Data Platform (Fundamentals of 

for (IoT) Intelligent Systems)
• Support Services (Catalog, Entity 

Mgmt, knowledge graphs, querying, 
Discovery, Human in Loop, QoS 
Aware, CEP)

• Approximate Matching 
(Semantics, enrichment)

• Multimedia (Context extraction 
(DNNs), Video knowledge graphs)

• Complex Event Processing 
(Discovery, Multi-service 
composition, QoS)

• Future (Micro-service architecture 
for Distributed DNNs, Content-
driven optimisations)

• Co-Chair Technical Committee Big 
Data Value PPP (H2020, 90+ 
projects, Lighthouses, R&I, Reference 
architecture)

• BDVA (Roadmapping,
industrial consensus, VP)

• Future (Roadmap for AI PPP,
Data Platforms for Common
European Dataspace HE/DE)

Key Projects

• SENSE (Smart Building Energy)
• Waternomics (Water Mgmt.)
• AI4EU (AI On-demand Platform): 
• BIG: Data Driven-Innovation
• Treo (Question answering)
• ACEIS (Complex Event Processing)
• Transforming Transport (Data-

driven mobility)
• Lero (Smart City)

Research Topics

• Distributed Systems (Event-based 
Systems, Stream Processing, 
Middleware)

• Data Management (Dataspaces, 
Linked Data, Semantics, Data 
Ecosystems)

• Smart Environments (Water, 
Energy, Cities)
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• Can we trust AI to make decisions?
• What is responsible AI?
• Why is data important for AI?
• Can we overcome the bias in data?
• Can AI improve sustainability?
• Is the an environment cost of AI?

6 question to set the scene
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Can we trust AI to make decisions?
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10 mins

In effect, Amazon’s system taught itself that male candidates 
were preferable. It penalized resumes that included the word 
“women’s,” as in “women’s chess club captain.”
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What is Responsible AI?



University
ofGalway.ie

Responsible AI

Responsible AI is the practice of 
designing, developing, and 
deploying AI with good intention to 
empower employees and 
businesses, and fairly impact 
customers and society—allowing 
companies to engender trust 
and scale AI with confidence.

Accenture
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Blueprint for an AI Bill of Rights

• Safe and effective systems
• Algorithmic discrimination 

protections
• Data privacy
• Notice and explanation
• Human alternatives, 

consideration, and fallback
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AI Act Articles

• Risk Management system (A9
• Data and data governance (A10)
• Technical documentation (a11)
• Record keeping (A12)
• Transparency and provision of 

information to users (A13)
• Human oversight (A14)
• Accuracy(A15)
• robustness (A15)
• cybersecurity (A15)

The European AI Act



A Joint €2.6 Billion Investment from the 
Public and Private sides between 2021-
2030



Boosting the Adoption 
of AI in Europe

Edward Curry, Fredrik Heintz, Morten Irgens, Arnold W. M. Smeulders, Stefano Stramigioli
Communications of the ACM, April 2022, Vol. 65 No. 4, Pages 54-55
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Why is data important for AI?



“The future is already here –
it’s just not evenly distributed.”  William Gibson



Data is Key to AI…Data Platforms will Fuel AI Decisions

Data Generation 
and Analysis

(including IoT)

Data Platforms
(Access and Portability)

AI and Decision Platformshttp://dataspaces.info



From Open Data to …….
Public Digital Infrastructures

Forward-thinking societies 
will see the provision of 
digital infrastructure 
(including data platforms) as 
a shared societal service in 
the same way as water, 
sanitation, and healthcare. 
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“We are defining today a truly 
European approach to data 
sharing. Our new regulation will 
enable trust and facilitate the 
flow of data (…) while putting 
all those who generate data in 
the driving seat. (…) Europe 
needs an open yet sovereign 
Single Market for data. (…), 
our regulation will help Europe 
become the world's number 
one data continent.”
Thierry Breton, Commissioner for the Internal Market, EC press 
release “Commission proposes measures to boost data sharing”, 25 
November 2020



Health
Industrial & 

Manufacturing Agriculture Culture Mobility Green Deal Security

Cloud Federation, common European data spaces and AI

Public 
Administration 

• Driven by stakeholders
• Rich pool of data of varying degree of openness

• Sectoral data governance (contracts, licenses, 
access rights, usage rights)

• Technical tools for data pooling and sharing

High Value 
Datasets

From 
public 
sector

AI Testing and 
Experimentation Facilities

AI on demand platform

IaaS (Infrastructure as a Service)
Servers, computing, OS, storage, network

PaaS (Platforms as a Service)
Smart Interoperability Middleware

SaaS (Software as a Service)
Software, ERP, CRM, data analytics

Edge 
Infrastructure 

& Services

High-
Performance 
Computing

Federation of Cloud & HPC Infrastructure & Services 
Cloud stack management and multi-cloud / hybrid cloud, cloud governance 

Marketplace for Cloud to Edge based Services 
Cloud services meeting high requirements for data protection, security, portability, interoperability, energy efficiency 

Media



Over

100
million

In first 6 months



At the core of the European Data Strategy 
in the Data Space Support Centre

The DSSC will operationalize the European Strategy for Data and facilitate common data 
spaces that collectively create an interoperable data sharing environment across Europe



University
ofGalway.ie

Can we overcome the bias in data?
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Heterogeneous, complex and large-scale data
Very-large and dynamic “schemas”
Open Environments: distributed, decentralised
decoupled data sources, anonymous users,
multi-domain, lack of global order of
information flow

• Multiple perspectives 
(conceptualisations) of the reality.

• Ambiguity, vagueness, inconsistency.

Content Space: From Rigid 
Schemas to Schema-less.....

...and Fundamental 
Decentralisation



Increasing amounts of Subjective Data

“The very concept of 
objective truth is fading out 
of the world.” 

George Orwell

Image Credit: https://www.yesvedanta.com/objectivity-vs-subjectivity-in-light-of-vedanta/



Subjective and Objective Attributes and Query 

25
Li, Y., Feng, A., Li, J. et al. Querying subjective data. The VLDB Journal 30, 115–140 
(2021). https://doi.org/10.1007/s00778-020-00634-5



Hybrid Neuro-Symbolic Approaches

We need Semantics, not 
just statistics!

Combines rules-based AI 
approaches (Knowledge 
Graphs) with statistical 
learning techniques (deep 
learning)

(AKA Composite AI from 
Gartner)

26

Neuro-Symbolic AI

Knowledge Graphs
(Expert Knowledge + Reasoning)

Neural Networks
(Statistical Learning + Reasoning)

+
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(An average of 110 drownings 
occur in Ireland every year)

(Every 3 minutes in Ireland someone gets a cancer 
diagnosis; every hour someone dies from cancer)

(More than 220k people in Ireland 
are blind or visually impaired)

Arm

Ocean

Arm

Pole

Blind 
Pedestrian

Building

Street

Visual AI

Nodule

CT Thorax

.J. Khan, J.G. Breslin, E. Curry, “Expressive Scene Graph Generation using Commonsense Knowledge Infusion for Visual 
Understanding and Reasoning,” Extended Semantic Web Conference (ESWC) 2022, Crete, Greece, May-June 2022.
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Visual AI with Common Sense
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.J. Khan, J.G. Breslin, E. Curry, “Expressive Scene Graph Generation using Commonsense Knowledge Infusion for Visual 
Understanding and Reasoning,” Extended Semantic Web Conference (ESWC) 2022, Crete, Greece, May-June 2022.
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Can AI improve sustainability?
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AI for SDGs

Vinuesa, R., Azizpour, H., Leite, I. et al. The role of artificial intelligence in 
achieving the Sustainable Development Goals. Nat Commun 11, 233 (2020).



Emerging Smart 
Environments….



IoT-
Enhanced 

User 
Experience 

Digitalisation
(Internet of Things & Big Data)

Human-Computer Interaction
(User Experience Design

& Behavioral Models)

Things

Sensors

Buildings

Meta-data 
management

Data Visualization

Data Analysis

Rule and 
Model-based 
Performance 
Tracking

Predictive and 
Perspective 
Analytics

Fault Detection
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Preparation 

Action

Maintenance
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Performance 
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Rewards

Alerts and Tasks

Public Dashboards

Personal Dashboards

Personalised Usage



Real-world Deployments

30+ Applications for Target Users5 Pilots and 10+ Target User Groups
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5 Faults &
Leaks Detected

65,000
kg CO2/yr.

Pilot Impacts

23%
Energy Savings

€45,000/yr.

62,500 m3/yr.

Water 
Savings
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Is the an environment cost of AI?



Computational Semantics

Language 
Generation



Large Language Models

Image credit: https://huggingface.co/blog/large-language-models
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Sustainable AI

https://thegradient.pub/sustainable-ai/
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Sustainable AI

Sustainable AI is a field of research that applies to the technology of AI (the 
hardware powering AI, the methods to train AI, and the actual processing of 
data by AI) and the application of AI while addressing issues of AI 
sustainability and/or sustainable development. 

Sustainable AI deals not exclusively with the implementation or use of AI but 
ought to address the entire life cycle of AI, the sustainability of the: design, 
training, development, validation, re-tuning, implementation and use of AI.



Reducing Energy usage in Edge AI

Energy-Speed-Accuracy Trade-off Triangle for the Query Quality of Service 
(F.Pontes et. Al. 2023)
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Conclusion
Questions
• Can we trust AI to make decisions?
• What is responsible AI?
• Why is data important for AI?
• Can we overcome the bias in data?
• Can AI improve sustainability?
• Is the an environment cost of AI?

AI can enable solutions to 
many societal challenges

Many challenges to deliver 
on the promise of AI

Responsible AI will require a 
multidisciplinary approach


