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Two simple observations 

European Research 
Infrastructure 

•  European Research Infrastructures (ERIs) and contributing 
national scientific labs play a crucial, facilitating role in 
scientific research 

•  They also have extensive experience in working together 
on new technologies with industry, in particular Small and 
Medium sized Enterprises (SME) 

•  ERIs face continuous pressure from their funding 
authorities to improve this bridge, without compromising 
their primary research missions 

 



Two simple observations 

European Research 
Infrastructure 

Large network with a substantial scientific and 
societal impact  



Knowledge is not cheap. The world spends more than $1 trillion 
a year on research and development, including basic research. 
The biggest projects —“research infrastructures” like particle 
accelerators and DNA databases — carry correspondingly big 
price tags. 
 
ITER, the experimental, international fusion reactor in the south 
of France, is taking years and more than €13 billion to build. 
The Square Kilometer Array, the world’s biggest radio telescope 
now under development in South Africa and other southern 
countries, will cost well more than €1.5 billion. 
 
 

It’s all great science, no doubt. But is it a great 
investment for society? 





Capacitive touch screen—A key invention in 1973, introduced into CERN 
control systems in 1976, but now used on billions of smart phones and tablets 
world-wide. 
 
Pharmaceuticals—Five of the top 20 drugs in use in the world today were 
developed using synchrotrons. 
 
Scratch-resistant eyeglasses—Developed by NASA to provide scratch-proof 
coatings for astronauts’ visors, most eyeglasses now feature it. 
 
WiFi—The Fast Fourier Transformations technology at the core of most WiFi-
equipped devices—whether computers, tablets, mobile phones or others—was 
based on technology developed by Australian astronomers to study radiation 
from black holes. 
 
Hypertext Markup Language—The key idea that transformed the academic 
Internet into the commercial World Wide Web came from CERN computing 
scientists trying to make it easier for physicists to interlink their documents. 
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Two simple observations 

European Industry 

two different and somehow independent planets ? 

•  European Industry should be one of the key players on 
innovation ! It was true a few decades ago. Is it still the 
case? 

•  Innovation and high-end technology is slowly drifting  
towards small and medium-sized firms. 

•  Applied research is more natural in this environment. 
The market pressure is increasingly demanding!         
IP issues are still very important and present. 

•  Basic research is still confined to the public sector. Just 
a few industries can afford it. 

 



Our observations: 
 

ü Basic  science is still a seed for major ideas in the field of 
innovation 

 
ü The important public research network could be better 

integrated in the overall innovation picture, establishing a 
closer relation to the industrial R&D needs 

ü Science works if it is open. Knowledge transfer could 
become more effective if it was open à Co-innovation 

ü Co-innovating partners will identify common synergies and 
subsequently co-develop and co-implement projects 
leading to mutual benefits.  

From Open Science to Open Innovation 
 



From Open Science to Open Innovation 

•  Frontier science needs to be open because it needs to 
engage the best minds in a transparent manner, 
wherever and whoever they are 

•  Open Science is not interested in “Incremental” 
advancement 

•  Open Science is not challenged by the seemingly 
“Impossible”, either 

•  Instead, Open Science is driven by the “Unthinkable” 
•  The challenge thus is to capture and exploit the 

innovation opportunities generated by the push for the 
Unthinkable  

 



Some innocent considerations 

•  Europe is loosing the race on new technologies. Most of 
the new technologies have been exploited in the US or 
Asia (WWW, ICT,…. ) 

•  New European ways need to be found to facilitate this 
co-innovation mode between the scientific R&D 
communities and industry to restore the European 
leading position 

•  Which fields to target first? 
 

  Sensors and imaging 

 



Why Sensors and Imaging ? 

Detection and Imaging Technologies are crucial enablers for all the converging 
technological families illustrated above. More importantly, they create bridges 
between them. In other words it will be difficult to think or foresee a future 
application, product or business targeting any upcoming Societal Challenge that 
is not enabled by cutting edge Detection and Imaging Technologies.  



Detection and Imaging Technologies are crucial enablers for all the converging 
technological families illustrated above. More importantly, they create bridges 
between them. In other words it will be difficult to think or foresee a future 
application, product or business targeting any upcoming Societal Challenge that 
is not enabled by cutting edge Detection and Imaging Technologies.  

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



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	  
the	  LHC	  Experiment	  today	  
are	  capable	  of	  analyzing	  
10’000	  terabytes	  of	  data	  

each	  year.	  
They	  are	  the	  equivalent	  of	  

the	  content	  in:	  
•	  25	  km	  of	  CD-‐ROMs	  stacked	  

on	  top	  of	  each	  other.	  
•	  2000	  years	  of	  listening	  

to	  songs.	  
•	  500	  US	  Library	  of	  
Congress	  (10	  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	  CERN	  &	  
Detectors,	  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?	  



ATTRACT 
(breAkThrough innovaTion pRogrAmme for deteCtor / 

infrAstructure eCosysTem) 



ATTRACT 

•  A proposal for a dedicated, interdisciplinary program 
within H2020 to co-develop with scientists and industry 
breakthrough sensor  & imaging technologies 

•  The purpose is to address demanding challenges in 
both science and societal needs in the domains of 
health, sustainable materials and information and 
communication technologies 

•  It involves the detector R&D community from many 
fields including eg. physics, astronomy, space 
exploration, nuclear engineering, medical imaging, 
related computing (ICT) and others 



ATTRACT 

European Research Infrastructures (ERIs) and 
contributing national labs are to play a crucial 
facilitating role 

•  co-developing technologies together with industry, 
with special attention to Small and Medium sized 
Enterprises (SME) 

•  creating an Ecosystem by connecting Open 
Science to Open Innovation 

•  proceeding in steps to build up a sustainable 
innovation system by 2020+ (www.attract-eu.org ) 



ATTRACT main idea 
•  Build up a consortium of ERIs & industrial partners 

interested and specialized in sensor and imaging 
technology 

•  The consortium proposes to be mandated by EU in the 
framework of H2020 (initially) to: 

•  Define funding programs 
•  Organize open calls 
•  Monitor and peer review their execution 
•  Manage and administrate their execution 



ATTRACT : 2 phases approach 

FPA : EU Framework Partnership Agreements 



“Mini” ATTRACT : 2 phases approach 

Select and finance  ~100 promising 
breaking through proposals for a 
quick potential evaluation via an 
open  call: 
 

 - feasibility demonstrators 
 - at least one SME and 1 
    ERI involved 

Select and finance  ~10 of the best 
Phase 1 selected projects: 
 

 - 3-4 years of execution 
 - performance monitoring 
 - define an optimal model for      
  “maxi” ATTRACT 



“Mini” ATTRACT phases 1 and 2 represent a new funding 
instrument that will help Horizon 2020 to deliver innovation.  
 
They are designed to streamline the value chain from the 
development of technologies towards their market 
application.  
 
Furthermore, ATTRACT incorporates the fundamental 
value of co-innovation through collaboration and 
competition which is essential for exploiting the untapped 
potential of ERI-SME-Large corporations.  
 
Public funding is used for ramping-up the ATTRACT 
initiative, thereby generating trust between ERIs-SMEs 
and large firms.  



Time scale proposed to EC 



Summary 
•  ATTRACT is proposed as a pioneering initiative aiming 

to provide solid evidence on ERIs-Industry-Business 
impact in a co-innovation working framework. 

•  Sensors and Imaging technologies are target as primary 
candidates for such an enterprise 

•  ATTRACT, in its initial phase, is proposed as a new 
funding mechanism that will help Horizon 2020 to deliver 
innovation. Detailed implementation discussions are  
happening right now with the EU commission.  

•  ATTRACT is proposed as a new attempt to establish an 
effective, large-scale collaboration between fundamental 
and applied research 


