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Old-fashioned visual inspection

What is Visual Inspection ?
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Although effective, the use of the old inspection method has several limitations.
& +4ai 4

High costs of inspection operations. izo Risks related to inspection environments.

Time-consuming inspection operation.

New Age Alternative

1o Ecosystem
w5+ toautomate to control =
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Computer Vision for Intelligent Maintenance (Alboraq case)
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The challenges that computer vision is addressing for v iIsual inspection operations
Safety operations @
Cost |~
™Reduce direct and indirect costs related to errors

or omissions during visual inspection.

Time @

™Reduce inspection time and duration.

0@

™Increase reliability and ensure the safety of rolling stock

through automated and regular real-time inspections.

™Reduce risks related to inspection environments.

Health safety &. &
@

™Reduce movement of operators during operations.

()

™Risky environment and walking distance

case)

Computer Vision for Intelligent Maintenance (Alboraq



@ “HIGHSPEED

The concept - architecture for the deployment of computer vi
level and large scale deployment

Platform for orchestration and visual

inspection operation.

Control and Communication APIs.

Camera (1)
Processing box (2)
Power supply box (3)
Tripod (4)

Computer Vision for Intelligent Maintenance (Alboraq case)

Embedded artificiel inteligence model.
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,,,,,,, Resolution 1080p.
> Camera Norm EN50155, IP66, IK08.

12VCC for power supply.

Router.
(O\ Processing box Connectors, Ports.
Hardware ave . 5
L ] 19,,$8 -HWVRQTV
N\

&

Power supply Power supply 100 to 240 VAC,
box 50 to 60 Hz.

Computer Vision for Intelligent Maintenance (Alboraq case)
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Software

Web APDP Platform

SAFaE Web APP Platform
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Visual management : Dashboard

Access to SAFaEWeb APP Platform via PC, tablet and

Computer Vision for Intelligent Maintenance (Alboraq case)

tAlerts +Notifications for real-time monitoring
smartphones
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Tracking algorithms for

tracking objects;

K/

And Yolo V3,56 deep
learning models for the
detection of objects.
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| Gestion des alertes

Sélectionner une installation

JETSON ON SERVER v

Référentiel des données

. Obijet détecté
SAFaE Orchestration Platform
"1201"
{0}  Gestion des installations 207"
"1203"

,9.’\ Gestion des utilisateurs

"1204°
oI®  Gestion des modéles

71209°

d.“c,__ Gestion des inspections
210"
/N Gestion des alertes

Gestion des roles et
permissions

Computer Vision for Intelligent Maintenance (Alboraq
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SAFaE: computer vision use cases and perspectives

t Control at departure
and arrival of rolling
stock

t Diagnosis of bows

¥ railway signalling detection

i _ = Wi Tranoe Batterie_Motrice_ferme 767
Troppe_Botterie_Motrice_ferme 75% !

ITrappe_Botterie_Motrice_ferme

T Obstacle detection on
track and depots

Computer Vision for Intelligent Maintenance (Alboraq case) 8
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Living the digital rail
journey, a new traveling
experience
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Session4-1.4 Digitalization / Artificial intelligence



General presentation
Impactof digitalisation on lifestyle

™Impact of IT evolution on the way of life

™Speed of change is becoming a major trend in all sectors
Railways digitization

™Adoption of technological innovations: a major factor in competitiveness

™Direct impact on the offer and difficulty in compensating for loss of customers
Opportunities offered by technology

™Cloud, interconnected sensors/diagnostic tools, IOT, Allearning, big data

™Revolution on several railway processes (planning, operation, maintenance)
Benefits, constraints and challenges

™Qperational efficiency, cost reduction, competitiveness, sustainability

™| ag in deployment compared to other sectors

™Budgetary, regulatory and organizational constraints

Living the digital rail journey, a new traveling ex perience



Automation of traffic management
Automation as a suggested solution

™Maximizing capacity to meet increasing passenger and freight demands

T™Ensuring critical requirements: safety, reliability/timeliness, energy efficiency

ETCS: core element
™Use of wireless communication for train movement
supervision (level 2+)
™The increase of the ETCS level allows an improvement of the

update frequency

. Position )
Direction
Signalling
Speed —
Stop orders
Train Control/Command
Entity

Living the digital rail journey, a new traveling ex perience

ETCSlevel 2 - source: ERTMS official website




Automation of traffic management
ATO : second pillar
T™ETCS is a basic requirement but not sufficient for
automated traffic management
™New possibilities following the introduction of ATO
(Automatic Train Operation)
™Increasing GoA (level of automation) provides more

benefits but with more challenges

Moving-blocks technology
™Algorithm based on information communicated by the train
™Calculating/transfer of the braking curve to the next train
™Location and length of blocks depending on the location

and speed of the train

Living the digital rail journey, a new traveling ex perience

Grades of Automation - source: solving the digitization challenge for
(XURSHYV UDiw® VHFWRU

Comparing fixed blocks to moving-blocks technology




Digitization of the operational

Living the digital rail journey, a new traveling ex

perience

™Qptimization according to
inputs

™ Simulations for planning
evaluation

™Updating traffic information

™ Algorithms for forecasting and
readjustment

™Coordination between
stakeholders

™Real-time diagnostic/
resolution information

™ Digitization of repository and
procedures

™Real-time analysis of safety
data

™ Staff equipped with smart
mobile devices



Benefits of digitization

™QOptimisation of planning and resource allocation

Q Capacity ™Traffic management efficiency (automation)
™mprovement of resource availability conditions

™Reduction of manual processing errors

Q Safety ™Anticipating risks (Al)

™mproved incident management conditions

™Improvement of operational processes

Q Performance ™Real time information, facilitating decision-making
™mproved exchanges between systems and processes

Living the digital rail journey, a new traveling ex perience

20%

Minimum line capacity increase
rate following the deployment of
mobile blocks

807

Rate of reduction in the risk of
signal non-compliance due to
human error through digital
signals in train cabs



Benefits of digitization

™mproved energy efficiency by reducing unnecessary train stops
) - ™Reduced paperwork and paper consumption
Sustainability _ _ .
™Sustainable technologies that respect the environment

™Reduction of wear and optimization of maintenance

™mproved service/communication

Competitive ™Cost reduction and recovery
advantage

™Qpportunities for coordination with other modes of transport

Living the digital rail journey, a new traveling ex perience

307

Energy saving rate following the
optimization of train speed and
braking cases thanks to the
deployment of ATO via ETCS



Challenges/constraints

ETCS share of total networks in% in Europe- VRXUFH VROYLQJ WKH GLJLWL]DUDLROQWARDMROHQJH IRU (XURSHYV

™Difficulty in managing the intra-organizational clash of cultures

Organizational : : o
Q Culgzure ™Resistance to operational and organizational changes
™™Digital technology considered non-priority asset class
Q Conflicts of ™Priorities differences (railway companies, regulators, OEMs, governments)
interest ™Conflicting approaches by infrastructure managers and operators

Living the digital rail journey, a new traveling ex perience 8



Challenges/constraints

Minimum, average and maximum ETCS deployment costs (in millions of euros) perlanekm- VRXUFH VROYLQJ WKH GLJLWSHBH W IUDQ BWETHFOHRQUH IRU (.

™Poorly adapted regulations/ lagging behind digital developments
Regulatory

™Need to implement new safety/security concepts
framework P R4 y P

™Lack of legal clarity (responsibility in case of automated train incident)

™Significant investment, not suitable for OEM proprietary developments
O Costs ™Qperating costs for maintenance of new equipment
™Costs generated by the hybrid operation essential at the beginning
™Prejudice and lack of trust in the reliability of technology
O Others ™Jmpact on jobs and fear of investing in stranded assets

™insufficient degree of standardization and depth of specificities

Living the digital rail journey, a new traveling ex perience 9



Conclusion
Facts
™Benefits of digitization interms of sustainability, safety, performance and competitiveness
™Multifaceted challenges: financial, organizational and regulatory
Need to digitise
™AIl sectors are undergoing transformation thanks to new digital solutions
™Failure to invest in digitalisation could prove fatal for railway companies
Setting up a roadmap
™Make digitization a top priority
™Develop a detailed business case and a clear roadmap
™ntroduce new ways of collaboration between stakeholders for automation and alignment of standards

™Stay focused on the main issue: ensuring a greener and more sustainable mode of tra  nsport

Living the digital rail journey, a new traveling ex perience

10
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Cloud-edge Collaboration Based Big
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Beijing-Zhangjiakou high-speed railway 22 The first intelligent HSR

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Definitions and Key characters of intelligent HSR

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Main Contents of intelligent HSR

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Big Data Platform for intelligent HSR

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Cloud-edge Collaboration Based Big Data Platform
data
Double live
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Innovations on Intelligent Building Based on Big Data Platform

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Innovations on Intelligent Building Based on Big Data Platform

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Innovations on Intelligent Equipment Based on Big Data Platform

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Innovations on Intelligent Operation Based on Big Data Platform

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR



Innovations on Intelligent Operation Based on Big Data Platform

Ticket checking b - S EMU passanger servig
face recognit?ony Station navigation system P systergn

Cloud-edge Collaboration Based Big Data Platform fo r Intelligent HSR
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CONDITION BASED MONITORING AND PREDICTIVE MAINTENANCE

Holistic approach to achieve high availability at minimal costs

™Detection of faults
™Diagnostics of type and origin
™Prognostics of state and evolution (RUL)

™QOptimal maintenance and logistics decisions

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 2
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High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 3



OPEN TO INNOVATION

™Functional Variety & Complexity
™Service Reliability

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 5



RELIABLE VALUE ADDED ADOPTION

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 7



Big Data Challenge

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 4



MLOps: Machine Learning Operations

Feature Condition
Creation Indicator

Train Data - =) State & Policy &
system Validation & D|agsnost|c Prognostic Opti maY plan
data Cleaning ) S generation

\

J

Data Model Model Model Oe& puild
Management Training Validation packaging deployment

Monitoring
& Logging

Model
version

Feedback

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 6



Modern MLOps

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 8



TAKE AWAYS: EFFECTIVE PREDICTIVE MAINTENANCE

™FLEET SCALE
™HOLISTIC END-TO-END
T™ASSET COMPREHENSIVE
™OPEN FOR INNOVATION

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 10



TAKE AWAY

™BIG DATAPROCESSING TECHNOLOGIES
™ADVANCED ALGORITHMS

™ODERN SOFTWARE TECHNOLOGIES

INTELLIGENT SYSTEMS

OPTIMAL MAINTENANCE & OPERATIONAL
DECISIONS

High Speed Train CBM and Predictive Maintenance in th e era of Big Data Intelligent Systems Page 11
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José Antonio Marcos
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TALGO 80 YEARS OF RAILROAD ENTREPRNEURSHIP

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



CHALLENGES AND MARKET REQUIREMENTS FOR
HIGH-SPEED TRAINS

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



TALGO SMART MAINTENANCE 4.0

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



REAL TIME CONDITION BASED MAINTENANCE

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



CBM BENEFICTS AND ROI FOR OPERATORS AND MAINTAINERS

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



DIGITAL TWINS TO IMPROVE PREDICTIVE MAINTENANCE

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



DYNAMIC FLEET MAINTENANCE MANAGEMENT SYSTEM

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



TALVI £ Automatic Maintenance vehicle inspection
In seconds, on track, in real time

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



TALVI £ Automatic Maintenance vehicle inspection
Video Demo

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page



TSMART HELP DESK TO OPTIMIZE FLEET OPERATIONS

DYNAMIC MAINTENANCE APPROACH BASED ON REAL TIME AND AR TIFICIAL INTELLIGENCE USING DIGITAL TWINS Page
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INTELLIGENT RAILWAY
SAFETY MONITORING SYSTEM
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Advisor to Director General,

Turkish State Railways (TCDD), TURKEY
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