
Post processing GNSS train positions

Fosdem 2025 - Railways & Open Transport
Mathias Vanden Auweele

Follow this presentation



Mathias Vanden Auweele

Railway data freelancer

15 year of railway experience

Kampenhout, Belgium

English, Dutch, French

Not-Yet-40

https://matdata.eu

<https://matdata.eu/#mathias>
a foaf:Person, schema:Person ;
owl:sameAs <https://w3id.org/people/mathiasvda/#mathias> ;
foaf:givenName "Mathias"@en, "Mathias"@nl ;
foaf:familyName "Vanden Auweele"@en, "Vanden Auweele"@nl ;
foaf:img <https://matdata.eu/assets/img/profile-img.jpg> ;
schema:jobTitle "Railway data freelancer" ;
schema:worksFor <https://matdata.eu> ;
schema:email "mathias@matdata.eu" ;
:likes "Semantic web", "RDF", "Linked data"

2

https://matdata.eu


Infrabel

Belgian Railway Infrastructure Manager

> 6.300 km main track
1.650 level crossings
> 9.500 employees
> 11.000 civil artworks
79% of main track equipped with ETCS

https://opendata.infrabel.be/

Joined OpenRail Association in 2024!
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https://img.static-rmg.be/a/pdf/6995495/regeerakkoord-pdf.pdf

https://img.static-rmg.be/a/pdf/6995495/regeerakkoord-pdf.pdf


Railway measurement vehicles

We need very accurate positioning.

For predictive maintenance, even cm accuracy!Picture: Thibaut Goelff (https://thib.goelff.be/)

https://expertise.matdata.eu/#/page/linear%20measurement%20data%20viewer

Infrabel proudly owns 4 vehicles

https://my.matterport.com/show/?m=etPqGy8RiSF
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And it can get... very complex



So... How do we do it? What tools do we have?

1. Absolute positioning

But you need....
... .... (some sky)

BTW, what's the difference between UTC and GPS time?

GNSS (Globabl Navigation Satelite System) -> GPS, GLONASS, GALILEO, BEIDOU, ...

+ RTK (& PPP) corrections
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2. Relative positioning

A GNSS receiver will generally fusion all
available sensors in rail time

Odometer

IMU (Inertial measurement unit)
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3. Train detection systems & beacons

beacon has an absolute position

Vehicle detects beacon

Vehicle knows its absolute position

SQL
SQL SQL
SQL
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OK, absolute, relative & detection systems...

Now what?

Now we throw it all at the (almost opensourced) Trainpositioning library
C#.NET

Secrets..
General complexity...
Proprietary libraries..
[Find another excuse entry]
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Let's work the problem

Track A

Track B
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First simplify the tracks. From two rails to one centerline.

Let's work the problem

Track A

Track B
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Projection on closest track centerline

Let's work the problem

Track A

Track B

Train <> car.. it usually stays on the tracks
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Let's work the problem

Track A

Track B

FOSDEM... Meet navigability

A1 A2

B2B1

S1

A1 -> S1 -> B2 = OK!
B2 -> S1 -> A1 = OK!
A2 -> S1 -> A1 ... NOK!!

Hello!
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Projection on closest track centerline but taking into account navigability

Let's work the problem

Track A

Track B

B.E.AUTIFUL!
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Let's work the problem

Track A

Track B

Oh.. no

Didn't we have another positioning tool? Something with beacons?
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Let's work the problem

Track A

Track B

First calculate a train path on the micro topology. Then do projectection.

The first thing our library does, is calculate a train path based on. It will use:
Signaling data (but not all master data is perfect...)
Navigability (but not all master data is perfect...)
GNSS positions (but not all ...)
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ULB Station

Easy gaps to fill in
So many options...
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TP-lib

Measurement
system

Positioning
system

Measurement train

RCM-DX file

Network
topology

Traffic
management

system

RCM-DX
viewer

Openrail

Possible interaction with other Openrail projects and beyond

RINF / RailML
/ RTM / RSM
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A measurement train needs an operator to start/stop
the measurement and check if everything works.

But not for positioning.

Continuous measurement,
throw away what's redundant

Only needs some shell scripts
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Hello!
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Q & A ?

Thank you!


