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

Micro/nano

Smart electronics

materials

Embedded

Systems

Computing

Etc, etc, etc,
etc...

Example ATLAS Detector



Difficult to think on a technology not in
connection with Detection and Imaging
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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.
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Megatrend: Connectivity
& Data Traffic

Challenge

Detection and Imaging Technologies

Today

How to take o e sort
ardware oftware
advantage technologies developed at
80 billion connected of the Data ATLAS Experiment today are
devices. Deluge? capable of analyzing 3200

A . terabytes of data each
9 billion mobile year.

phones. .
cas . They are the equivalent of
5 billion internet e EarEaTE S

users.
e 7 km of CD-ROMs stacked
5 connected devices How to deal TOmOr‘r‘OW?
b . on top of each other.
per individual. with data . .
. q e 600 years of listening
10 connected devices traffic? to songs.

h hold.
per househo e 160 US Library of

500 devices with Congress (3 billion
digital IDs per books) .

square kilometer.




Megatrend: Personalized

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.

Medicine

How to
accurately
Predict,
Prevent,
Personalize?

/Ehallenge

(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 Tomorrow?
mammography and for
beta and gamma
autoradiography of

biological samples.




Megatrend: Space Use

By 2020, there
will be
approximately
927 newly
launched
Satellites
(Communication
- 405; Earth
Observation -
151; Navigation
- 85;
Reconnaissance
- 212 and R&D
75).

How to
increase
life time

(Space Jam),
reliability
and
performance?

/Ehallenge

(Detection and Imaging Technologies\

Today

Radiation hard
ASICS and FPGA
technology
developed at ESA S
DESY, etc, can b:e Tomorrow:
one of the keys.




Megatrend: Air Mobility

/Challenge

(Detection and Imaging Technologies\

Over the 2009-2028
period, world

passenger traffic TOd d y

is expected to

increase by 4.7% )
per annum, How to keep Opt.oelectr‘onlcs
technology sensing technology

Airbus 2009-2028 :
( Global Market leadership developed for

Forecast). of Europe’s funﬁamigtal .
i reseanrc d Oows or
Traffic demand Aeronautical

: Industry? innovative real p)
',’c":,i;lg?agrl]g / time in flight Tomorrow:

N . aircraft health
airlines will more

than double their StFUCtyre
fleets. monitoring.




Megatrend: Zero Emissions

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.

/Ehallenge

. 5
INNOVATING T0

How to
achieve a
zero
emission ICT
industry and
contribute
to reduce CO,
footprint in
other
industrial
sectors?

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 CO,

footprint.

(Detection and Imaging Technologies\

Tomorrow?
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Second idea...industrial
competitiveness

A good industrial perspective is
considering demand.



Data Management and Real time monitoring of Gas Turbines

* Improved turbine
ramp-up with less
vibrations (lower
maintenance needs)

* Reduced NOx
Emissions

Online-Data: ca. 5,000 variables / s « Increase of turbine

’ efficiency
development

Real-time Data Analysis (1,000 Neural Models)

B
. 2 . 2 process

Database: Input data and model results

Complete Data and Dependency Analysis
plus Learning Optimization

Modules

« Detect failures and
fatigue in advance

+ Alert service
operators upfront
before damage
occurs

+ Mitigate the risk of
long term service
contracts

Real time monitoring of
Power Plants

* Increase the
efficiency of remote
monitoring
operations

Condition monitoring platform that predicts failures by
+ learning from historical data and trends
* incorporating it with user defined rules and knowledge




Detection and Imaging Technologies

v/ Enabling cost & production cycle time reduction
v' Enhance in-service inspection capabilities
v' Quality assessment of adhesive bonding

» Quality assessment of adhesive bonding in composite structures
2020 » Reduced NDT: Process Health Monitoring
» NDT Modelling for cost reduction

2017 » Low power, one-sided inspection

» Fast inspection of complex CFRP structures

» Quick impact assessment after accidental damage in CFRP
2014-16 ™ Structure Health Monitoring for accidental damage

» NDT techniques for CFRP repair

» Waviness characterisation and detection techniques

2015 » X-ray Computed Tomography
» Online Maintenance Assistance




e.g. opto-electronics
for sensoring

Introduce

mature

solutions and

technologies

* Get improve-
ments in RC
reduction

* Correct in
service
problems

June 2014

Airbus Product Needs

2020

e.g. opto-electronics
breaking ground

term

Introduce mature

solutions and

technologies

* Secure route to
performance
target

* Support ramp-
up

* Get improve-
ments in RC
reduction

2025

e.g. next generation
of opto-electronics

Mid-term

TRL6 target 2016-2018

Develop incremental

derivatives offering

better performance

introducing

* Low cost
technologies

* Low weight
solutions

* Short ROI

* High volume
production

Slide courtesy of Airbus

* Project Studies

2030 Beyond 2030

e.g. sensing structure

Long-term
TRL6 target beyond 2020

Explore new configurations for a game changer
* New architecture

* New propulsion system

* New passenger experience

Airbus is highly active on
ytranslating” Big Science into
Applied Technology!

RC: recurring cost; ROI: return of investment Page 14



PHILIPS

Convergence of technologies
Bio + Nano = Nanomedicine

Local Tumor Therapy using MR-HIFU

* Thermal ablation at temperatures of >65°C

* Local hyperthermia at 42 °C in combination with local delivery of drug in
temperature sensitive liposomes

Y

HIFU-induced
No HIFU hyperthermia

g @
T v musgle ,
umor
L
Before
injection
553 After
: 1L A injection
HIFU Dostrubicn v qu:gy K

* New therapeutic options
* 10-20 x higher drug concentrations in the tumor
+ Improved efficacy at equal or reduced side effects

SONO))DRUGS

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).



Data coming from Sensing & Imaging needs to become Information

Example of treatment of Geospatial Data ORACLE

Oracle Spatial 11g

Flood pI'a: éhhz;iysis

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



Towards Intelligent Transport Systems (ITS)

Example

NXP connects the Car NE&

PAR 1)) Radio ,g N

10BT  (ksiriusxmy) *+

Car to Car,
Car to Infrastructure,
Car to Portable,

Inside the Car

oooooooooooo

Example of Key challenges directly related to Sensing and Imaging
Technologies

[ Car-car and car-Infrastructure communication network
O Safety
O Traffic/energy management & emissions reduction



GE

Sensing & Inspection Technologies

Example Oil & Gas large infrastructures

Subsea pipeli

Our rediographic, eddy current and ultrasounic devices are
often deployed by clients working subsea to assess the in-

service integrity of pipes and risers.

Re-injecti
mtuhngeqmnentreanesregdurm
intrusive i

inspection, eddy current systems and unique
software tools to provide improved quality of
inspections and immediate reporting.

Offshore and land-based producti

Asset integrity manogement and asset life
extensions require inspection to provide
assurance of component integrity and
regulatory complionce. We have a complete
portfolio of inspection technologies, including
continuous erosion/corrosion monitoring,
remote visual inspection, digital radicgraphy,
uitrasonic thickness gauges and flow
detectors, X-ray technology and eddy current
to inspect pipes, vessels and parts of a

Reservoir engineeril

With high resohmonCTmespanaldnstrbuhonofme
pore network in a drilling core can be visualized and
analyzed. Clear knowledge of such a pore system
is of utmost importance in the field of reservoir
engineering.

Refini

lnspectnon sacltncdospectofm«\dpnuss
rrmogementtohebenubleﬁ':esd'euﬂmﬂad

GE
Inspection Technologies

Liquefied Natural Gas (LNG) liquefaction

Rotating equipment requires regular non-intrusive inspecticns to help

ensure the safe working of the machines, GE provides a comy

prehensive

suite of remote visual and eddy current systems and unique software tools
to provide improved quality of inspections and immediate reporting. For

new LNG projects, a large number of welds need to be inspected to ensure
weld quality. GE provides ¢ full suite of radiegraphy and uttrasonic systems
inspection.

for high quality weld

Compression stations

Rotating equipment requires regular
nen-intrusive inspections to ensure the
safe working of the machines. GE provides
a comprehensive suite of remote visual
inspection and eddy current systems and
unique software tools to provide improved
quality of inspections and immediate
reporting.

Transmission pipeline

From up: through d we
have o range of testing and inspection
products for transmission pipefines. In the
pipe mill, we provide testing machines to
ensure material and weld quality. Inthe
construction phase, we provide automated
ultrasonic and portable X-ray and digital/
film solutions. For in-service inspection,
we offer continuous monitoring, portable
ultrasonic and remote visual inspection
devices.

Sk

Liquid storage

Storoge tanks require inspection to help ensure they
operate safely and within the regulatory standards.

We have todls for large area remote visual inspection

andultmsoundtecl'ndogjfcrchedwqmm

walthickness and wekd quolty.

'hloridesmmefsummd inspection are a critical
partof and process management
opemhondopetmchenxal
P
s E solitionsoffer

high temperature
‘corrosion monitaring of critical locations and
ppw\g.vesselordrmmgplmtnspecbonswtg
ultrasonics, remote visual inspection, eddy current,
digital radiography and X-roy.

! ing

We design, manufacture and support a full range
of testing machines for plate, billet, bor and pipe
inspection using ultrasonic and X-ray technology.




S FEI
.
Example sensing & imaging for industrial manufacturing
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.




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

O Optical Components
0 Opto-mechanical assemblies
O Etc

@ 'E\!‘ /. SURFACE

" . STRUCTURING

"’\.
| _—

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

W\
- Shadow
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Third idea...economic and wealth value

A good perspective is considering
markets.



Example: Medical Imaging

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

O Expected to reach a market value of USD 35.35 billion by 2019.

U Siemens Healthcare, Philips Healthcare and GE Healthcare accounted for
more than 50% of the total market.

Global Medical Imaging Equipment Market, by Product Types, 2012 (USD Million)

24 30850
: : : : : L
Total ¥-ray Devices Ultrasound Magnetic Computed Muclear Imaging
Systems Rezonance Tomography (CT) Equipment
Imaging [MRI) SCcanners
Equipment

Source: KOL Cpinions, Company Annual Reports, Expert Interviews, Investing Publications, Press Releases and TMR Analysis

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: Satellite Imaging, Earth Observation

»/20U0 71 mpyblic Authorities Services
M Industry M Energy & Natural Resources

$6,250 1 MLivingResources M Defense & Intelligence

$5,000 - I .
g Global Satellite Earth
£ $3,750 1 Observation projected to
~j—— . reach 6.2 USD billion in

g 0B 2021 from 2.1 USD billion in
$1,250 j [ [ [ 2011.
$O ~ T T T

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

57500 7 masia ®WMEA MEurope MLAM  ENAM
$6,250
gss,ooo : . I I
E $3.750 - . . - Expected growth in
u - Europe similar than
5 $2,500 A : .
m BB 5 North America (NAM).
$1,250 -I
$0 - T T T T r Source: Northern Sky Report 2012.

2011 2012 2013 20314 2015 2016 2017 2018 2019 2020 2021



Example: Open Data (1)

Completely
open

Completely

More liquid closed

Degree of Everyone has access Access to data is to a subset of

a:gess individuals or organizations

Machine Available in formats that can be Data in formats not easily

readability easily retrieved and processed retrieved and processed by Al data
by computers computers 4

Cost Mo cost to obtain Offered only at a significant fee
Unlimited rights to reuse and Re-use, republishing, or

Rights redistribute data distribution of data is forbidden

Open data

SOURCE: McKinsey Global Institute analysis

Europe counts with strong players Open

govern-

like SAP, Atos, Telefonica, etc but we ata
need to keep innovating!



Example: Open Data (2)

Open data can help unlock $3.2 trillion to $5.4 trillion in economic value

per year across seven “domains”

% hillior

Transportation

Consumer products

Electricity

Qil and gas

Health care!

Consumer finance

1 Includes US values only.
NOTE: Numbers may not sum due o rounding.
SOURCE: McKinsey Global Institute analysis

Potential business: Improve education

720-920 | Potential business: Saving Energy & time

520-1,470 | Potential business: Sales increase

340-580

Values represent examples of
open data potential, not
comprehensive sizing of
potential value across sectors

Potential business: Less consumption

240-510 Potential business: Better

2,710-4,660

prospection

Potential business: Disease
300-450 | prevention, therapy, etc.

Potential business:

210-280
Empower consumers

3,220-5,390




Conclusions

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

THREE KEY
...are and will be fundamental for OBJECTIVES

ourselves and our society.

Excellent
Science

..are at the core of European
industrial competitiveness.

g 3 @
Competitive , Better

Industries o e Society
®

...translate in direct economic
and wealth value in Europe.




Thank you

Any questions?



