INTERAIL

COOPERATION

| " #$9%%8&H#$' (%(%

) *
I

= =

mermec france tecnogamma 1 - @Copyright INTERAIL Consortium 2010



|n era| Mermec Group

COOPERATION

Global Reach The group has more than 125 active customers
Headqguartered in Monopoli (Italy), the in 40 countries including high-speed and
MERMEC Group is led by the parent company conventional railways, metro and light-railways,
MERMEC S.p.A and comprises the following heavy-hauls, steel industries and rolling-stock
subsidiaries: manufacturers,

o MERMEC China (Beijing, China)
MERMEC France (Marseille, France)
MERMEC UK (Derby, UK)
Tecnogamma (Treviso, ltaly) . ..
MERMEC Inc. (Columbia, SC — USA)

MERMEC Turkey (Ankara, Turkey)
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“COOPERATION

Facts & Figures

5 ATP schemes implementable in iCAB Modular On-board Subsystem architecture

9 high-speed diagnostic trains equipped out of 11 in operation worldwide

3000OO+ km of tracks monitored with our technology

400+ RAMSYS user licenses sold worldwide
5 OO+ diagnostic systems sold worldwide

125 active customers in 40 countries
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interail~  Vision Inspection Approach 7

= The Vision Inspection System is
planned to acquire and to propose
a new approach of foot patrol
Inspection.

= The objective is to inspect the
different components of the track
with different levels of defect
detection according to the kind of
components (Ballast, sleepers,
fasteners, signaling box ..).

= The final result is that the system
generates a report with visible
pictures and location of the defect.
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Hardware integration 1/4

= Bogie integration on vehicle
= Vision system — one box with two cameras and two lighting system
= |nstallation in January by MERMEC France
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Hardware integration 2/4

= Beam on the bogie
= Designed by MERMEC France
= Beam on the bogie produced and installed by ISQ/REFER.
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Hardware Integration 4/4

= One rack for vision system and track localization system
= |nstallation in January by MERMEC France
= One table with two interface screens
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| ocalization aims

= Integration of the internal location on REFER vehicle
= Electrical rack connected to encoder for pulse synchronization
= Reception of EM120 localization frame
= Acquisition of UDP frame and synchronization with internal frame
=Delivery of the localization data to vision modules with SScount index
= To deliver acquisition data with track localization (Internal and EM120 data)

TTL signal
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Distribution 4
Board I

Z ‘ F RPMS RCMS VIS

CTLU PC

ENCODER
TGM

EM 120
Localization

<

Localization information

—

= =

mermec france tecnogamma @Copyright INTERAIL Consortium 2010



Software Interface
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= Track Localization Interface
= Description of track
= Kilometer point
= Singularities

10| Description | Ext | Information K | ACquItlon
Date Time:
[18/03113 [15:14:04
Line Name
[Interail Second Lac
IIIUIIIIIIIII
Track Name
[Begin
Track 1D
[2
Speed Official Kiometer
I [0] 1116753
< > Wehicls Drientation
03/18/13 15:11:09.422 - Current Status: Startup »~ Kilometrage
03(15/13 15:11:18.563 - 5t Data Acquisition : No Pulses Acquired From the Odometer [Incressing
013{15/13 15:11:30.579 - 5t5 Data Acquisition : Ko Pulses Acquired From the Odometer Latitude Longitude
031613 15:11:42,594 - St5 Data Acquisition ; Mo Pulses Acquired from the Odometer |n‘n o0 000000
03{15/13 15:11:54.610 - S5t5 Data Acquisition : No Pulses Acquired from the Odometer Zlttuds bt G
03(18/13 15:12:06.625 - 5t5 Data Acquisition : No Pulses Acquired From the Odometer [T [0
013(15/13 15:12:18.641 - 5t5 Data Acquisition : No Pulses Acquired From the Odometer
‘Weather Condtion
013/1/13 15:12:30.657 - StS Data Acquisition : Ko Pulses Acquired from the Odometer
= [1-00000 1. 00 00000000
03(15/13 15:12:42.672 - 5t5 Data Acquisition : No Pulses Acquired From the Odometer )
< | »
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= Vision Inspection Interface
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Bon Humidity
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COOPERATION

Processing software

= Processing of data from 2 cameras
= Setting of ballast level thresholds
= After the acquisition, learning of fasteners models
= Nabla
= RNP
=\Vossloh
% Processmg of data with models and settings
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15 March 2013
Portalegre
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Test Area

14 March 2013
Torre das Vargens
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Examples of defect

Ballast defects detected
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Examples of defect

Fasteners defects detected
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Special defect detection
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Maintenance considerations

New approach of foot patrol

Reports of defects with location and image

Storage of defects

News preparation for the intervention

Raw data will be managed to display a part of track
where US and ACFM defects are identified

Can be included inside tools analysis.
Mermec group use a tool called “Ramsys” to collect all those
data and examine trends in them.
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