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When we talk about Detection and Imaging Technologies… 
what do we talk about? 

Smart 
materials 

Cloud 

Robotics 

HPC 
Computing 

Photonics 

Micro/nano 
electronics 

Big Data 
Processing 

Embedded 
Systems 

Etc, etc, etc, 
etc… 

Example ATLAS Detector 



Difficult to think on a technology not in 
connection with Detection and Imaging 

Source: Frost & Sullivan, Megatrends in Technology Convergence 



3 ideas to illustrate 

Detection and Imaging Technologies: 

 

…are and will be fundamental 
for ourselves and our society. 

 

…are at the core of European 
industrial competitiveness. 

 

…translate in direct economic 
and wealth value in Europe. 

 

 



First idea…societal 
value 

 
 

A good societal 
perspective is 
considering 
megatrends.  



Megatrend: Connectivity  

           & Data Traffic 

By 
2020 

 

80 billion connected 
devices. 

9 billion mobile 
phones. 

5 billion internet 
users. 

5 connected devices 
per individual. 

10 connected devices 
per household. 

500 devices with  
digital IDs  per 
square kilometer. 

 

Challenge 

How to take 
advantage 
of the Data 
Deluge? 

How to deal 
with data 
traffic? 

Detection and Imaging Technologies 

 Today 
Hardware & Software 

technologies developed at 
ATLAS Experiment today are 
capable of analyzing 3200 
terabytes of data each 

year. 

They are the equivalent of 
the content in: 

• 7 km of CD-ROMs stacked 
on top of each other. 

• 600 years of listening 
to songs. 

• 160 US Library of 
Congress (3 billion 

books). 

Tomorrow? 



Megatrend: Personalized  

  Medicine 

By 
2020 

 

The number of 
people who 

develop cancers 
in Europe is 
expected to 
grow to 3.4 
million each 

year by 2020, a 
20% increase 
from 2002. 

 

…by 2050, 
healthcare 

spending will 
double, 

claiming 20-30% 
of GDP for some 

economies.  
 

Challenge 

How to 
accurately 
Predict, 
Prevent, 

Personalize? 

Detection and Imaging Technologies 

Today 
MEDIPIX Chip 

technology has been 
applied in X-ray 
CT, in prototype 

systems for digital 
mammography, in CT 

imagers for 
mammography and for 

beta and gamma 
autoradiography of 
biological samples. 

Tomorrow? 



Megatrend: Space Use  

By 
2020 

 

By 2020, there 
will be 

approximately 
927 newly 
launched 
Satellites 

(Communication 
– 405; Earth 
Observation – 
151; Navigation 

– 85; 
Reconnaissance 
– 212 and R&D 

75). 
 

Challenge 

How to 
increase 
life time 

(Space Jam), 
reliability 

and 
performance? 

Detection and Imaging Technologies 

 

Today 
Radiation hard 
ASICS and FPGA 

technology 
developed at ESA, 
DESY, etc, can be 
one of the keys. 

Tomorrow? 



Megatrend: Air Mobility 

By 
2020 

Over the 2009-2028 
period, world 

passenger traffic 
is expected to 

increase by 4.7% 
per annum, 

(Airbus 2009-2028 
Global Market 
Forecast).  

Traffic demand 
will nearly 
triple, and 

airlines will more 
than double their 

fleets. 

Challenge 

How to keep 
technology 
leadership 
of Europe’s 
Aeronautical 
Industry? 

Detection and Imaging Technologies 

 
Today 

Optoelectronics 
sensing technology 

developed for 
fundamental 

research allows for 
innovative real 
time in flight 
aircraft health 

structure 
monitoring. 

Tomorrow? 



Megatrend: Zero Emissions 

By 
2020 

In 2002, the 
global data 

center 
Footprint was 
76 MtCO2e and 

this is 
expected to 
more than 

triple by 2020 
making it the 

fastest-growing 
contributor to 

the ICT 
sector’s carbon 

footprint. 

Challenge 

How to 
achieve a 

zero 
emission ICT 
industry and 
contribute 

to reduce CO2 
footprint in 

other 
industrial 
sectors? 

Detection and Imaging Technologies 

 
Today 

Hardware (i.e. 
micro-cooled ASICS) 
and software (i.e. 
cloud computing) 
technologies 

developed for large 
RI instruments can 
be put to work for 
reducing global CO2 

footprint. 

Tomorrow? 



Second idea…industrial 
competitiveness 

 
A good industrial perspective is 

considering demand.  



12 

Data Management and Real time monitoring of Gas Turbines 

Real time monitoring of 
Power Plants 



2014-16 

 

 Fast inspection of complex CFRP structures 

 Quick impact assessment after accidental damage in CFRP 

 Structure Health Monitoring for accidental damage 

 NDT techniques for CFRP repair 

 Waviness characterisation and detection techniques 

 

2020 

 Quality assessment of adhesive bonding in composite structures 

 Reduced NDT: Process Health Monitoring 

 NDT Modelling for cost reduction 

S 

M 

L 

2017 

2015 

 

 X-ray Computed Tomography 

 Online Maintenance Assistance 

 Low power, one-sided  inspection   

 Enabling cost & production cycle time reduction 

 Enhance in-service inspection capabilities 

 Quality assessment of adhesive bonding 

Detection and Imaging Technologies 

 Slide courtesy of Airbus 



Airbus Product Needs 
Today 2015 2020 2025 2030 Beyond 2030 

The  
Airbus Family 

today 

In Service 

Introduce 
mature 
solutions and 
technologies 
• Get improve-

ments in RC 
reduction 

• Correct  in 
service 
problems 

June 2014 Page 14 

A320neo 

A330 242t 

A350-900 

A350-1000 

In Execution 

A350 Family 
Developments 

A380 Family 
Developments 

A320neo 
Developments 

Feasibility * 

NSA 
Concept Plane 

Disruptive Concepts 

Technology 
Maturation * 

Concept 
Exploration * 

Introduce mature 
solutions and 
technologies 
• Secure route to 

performance 
target 

• Support ramp-
up 

• Get improve-
ments in RC 
reduction 

Develop incremental 
derivatives offering 
better performance 
introducing  
• Low cost 

technologies 
• Low weight 

solutions 
• Short ROI 
• High volume 

production  

Explore new configurations for a game changer 
• New architecture 
• New propulsion system 
• New passenger experience 

* Project Studies 

e.g. opto-electronics 
for sensoring 

e.g. opto-electronics 
breaking ground 

e.g. next generation 
of opto-electronics 

e.g. sensing structure 

RC: recurring cost; ROI: return of investment 

TRL6 target 2016-2018 TRL6 target beyond 2020 

Slide courtesy of Airbus 



Sonalleve MR-HIFU is a medical system developed by Philips Healthcare. The system 
uses non-invasive high-intensity focused ultrasound (HIFU) guided by magnetic 
resonance (MR).  



 

3D Applications 
• Location-based services 

• Augmented reality 

• GIS Analytical Modeling 
• Terrain (2.5D) and 3D objects 

• City Planning/Administration 

• Infrastructure Design 
• Accurate descriptions of objects 

Data coming from Sensing & Imaging needs to become Information 
 
Example of treatment of Geospatial Data 

Oracle Spatial 11g 

Infrastructure Design 

Flood plan analysis Petroleum Exploration 



Example of Key challenges directly related to Sensing and Imaging 

Technologies 

 

 Car-car and car-Infrastructure communication network  

 Safety  

 Traffic/energy management & emissions reduction 

Towards Intelligent Transport Systems (ITS) 

 

Example  



Example Oil & Gas large infrastructures  



Monitor wear debris contamination 
by detecting the particle size, shape, 
and elemental composition. 
 
The ability to monitor wear debris 
contamination in oils and other fluids 
can result in longer and more efficient 
engine function.   

Example sensing & imaging for industrial manufacturing 



SMEs are  key as well in manufacturing advanced Sensing and Imaging Technology 

 Optical Components 
 Opto-mechanical assemblies 
 Etc 
 
 

Example Anteryon 

Shadow Dexterous Hand has 20 actuated 
degrees of freedom, position and force 
sensors, and ultra sensitive touch sensors on 
the fingertips.  



Third idea…economic and wealth value 
 

A good perspective is considering 
markets.  



 The global medical imaging equipment market in 2012 was valued at USD 24.39 
billion.  

 Expected to reach a market value of USD 35.35 billion by 2019. 
 Siemens Healthcare, Philips Healthcare and GE Healthcare accounted for 

more than 50% of the total market. 

Source: Transparency Market Research published new "Medical Imaging Equipment Market - Global Industry Analysis, Size, Share, Growth, 
Trends and Forecast, 2013 - 2019“ http://www.transparencymarketresearch.com/medical-imaging-equipment-market.html  

Example: Medical Imaging 



Global Satellite Earth 
Observation projected to 
reach 6.2 USD billion in 

2021 from 2.1 USD billion in 
2011.  

Expected growth in 
Europe similar than 

North America (NAM).  

Example: Satellite Imaging, Earth Observation 

Source: Northern Sky Report 2012. 



Example: Open Data (1) 

Europe counts with strong players 
like SAP, Atos, Telefonica, etc but we 

need to keep innovating! 



Potential business: Improve education 

Potential business: Saving Energy & time 

Potential business: Less consumption 

Potential business: Sales increase 

Example: Open Data (2) 

Potential business: Better 
prospection 

Potential business: Disease 
prevention, therapy, etc. 

Potential business: 
Empower consumers 



Conclusions 

Detection and Imaging Technologies are key 
enablers for reaching Europe’s 2020 Agenda goals 

 

…are and will be fundamental for 
ourselves and our society. 

 

…are at the core of European 
industrial competitiveness. 

 

…translate in direct economic 
and wealth value in Europe. 

 

 



Thank you 

Any questions? 


