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About Network Rail -y

Network Rail
Regions and Routes

We own, operate and develop Britain’s railway infrastructure.
. Eastern

That’s 20,000 miles of track,

over 30,000 bridges, tunnels and viaducts,

Thousands of signals, level crossings

. Scotland’s Railway

®

and stations,
, Southern

we manage 20 ofthe UK’s largest stations

while all the others, over 2,500, are managed by the country’s train @ voics s esio

operating companies. )
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Identified Business Problem |

* UK railway is historically measured using mile posts
* Current assets displayed on a map do not align

e Corporate geospatial standard requires horizontal
accuracy of +/- 1 metre.

* iPhone GPS accuracy circa 5m —10m

* Locational accuracy needed for a range of
applications
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The Challenge 4

‘How to additionally use
LiDAR data to automatically
identify asset locations’?
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From Idea to Product |

* Hackathon submission submitted to Research & Development
* Fujitsu solution selected and taken forward

* Once trained, RAIS can use machine learning to automatically identify certain assets

* Able to pinpoint assets to around 10mm accuracy
* |dentify what assets have been removed and highlight any additional assets

* Update Network Rail systems with correct locational data
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RAIS Initial Scope

 Section of large and small, level track assets

* Testing the limitations of 3D extraction

* Promising initial results, but...
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Points Machine ...there are limitations




Training the model

Navigation

Measurements

Clip task:

Highlight

Filters

Advanced

Unlabelled 97109821 Axle Counter
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Change Detection and Reporting

* Detection — database and LiDAR in sync
* Change — database and LiDAR not in sync
* Remove —record in database, not detected by LiDAR

* Create — no record in database, detected by LiDAR
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Change Detection and Reporting

Navigation Measurements Appearance Labeling Filters Advanced

Camera projectione  Perspective

Asset Track
State Type Asset Desc 1 Asset Position ELR Asset Start Mileage Asset End Mileage
Number D

State Type Asset Number Asset Desc 1 Asset Position ELR Track ID Asset Start Mileage Asset End Mileage

@ 90000511 ATP:PLAT 10/1(BE) PLAT 10/1 BEACON NV - Not Available XRSE 1300 383.0719 383.0719
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Video and Point Cloud Combined |




Trained Models

/OLE Cantilever

OLE Portal

Signal Portal
Signal Cantilever
AWS

ATP

TPWS

Drainage Catch Pit

Points Machine Back
Drive

Points Machine Motor
Location Case
Wooden Poles

Axle Counters

SO Drives

Supplementary Detector

~

Average accuracy of

detection > 90%
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Future training

Level Crossings
Adjustment Switches
Sleeper Types

Point Types

Guard Rails

Switch Toe

Stretcher Bar
Cantilever Single track
Signal type

Platforms
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Additional Benefits

Allows reduction of track side visits

Accurate asset locations allow for faster fault repairs

Updates geospatial systems which feed into other initiatives

Contributing to digital twin / BIM models

Other Opportunities
* Fouling and clearance points
* Gauging

* Measurements
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Thank you
for listening

Chris Stanley

Regional Asset Data & Analysis Manager
Monika Cain

Project Manager
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