
How can we use the AI to develop better risk 

insights and help improve safety on the line ? 

AI uses cases in railway maintenance

Ignacio Jardí



2
Ferrovial. Construction experience
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Ferrovial. Key figures



Sentinel Project
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Sentinel Project 2016-2018
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Lessons learned

We can detect objects on the line

However

• Further developments were required

• Low rate of automation

• Objects had to be predefined in advance



IAVE Project
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IAVE Project

Can we detect plants on a railway line?
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Irrigation areas

IAVE Project
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Spanish High Speed Rail Network
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Herbicide train

Sensors

Irrigation system

Laboratory
Water tank wagons

AI hardware & 

software 

Locomotive
Industrial wagonIndustrial wagon
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Herbicide train
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IAVE Project

Phase 1. Segmentation Phase 2. AI & Algorithms

PATENTED
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IAVE Project
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IAVE Project

The algorithm predicts correctly…...……………….…….  99,47%

We irrigate things that are not plants……………………….0,42%

There is a plant but it is not detected………………………0,11%

100,00%

Dana project



DANA Project
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Dana Project. Goal

Can we use AI to automatically detect

THINGS THAT SHOULD NOT BE

on railway tracks?

Objects

Death animals

Damaged sleepers

Missing clips or screws

Etc.
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What we see

No 

ok

Ok
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Dana Project. The problem

Can you send us some pictures

of incidences on the track?

Do you want pictures of dead animals? Really?There are no incidents in my site!

I'm sending you some pictures, but 

they're blurry. I'm sorry.
Do you think that I take pictures of tools in the middle of the track?
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Dana project

If we can´t get those images, we will have to create them
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Phase 1. Geometry

Access to these images has been restricted by the company that developed 

them, in order to protect their industrial property rights. 

If you require additional information, please contact 

ignacio.jardi@ferrovial.com  

mailto:ignacio.jardi@ferrovial.com


22
Phase 2. Textures: concrete and ballast

Access to these images has been restricted by the company that developed 

them, in order to protect their industrial property rights. 

If you require additional information, please contact 

ignacio.jardi@ferrovial.com  

mailto:ignacio.jardi@ferrovial.com
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Phase 3. Ilumination

Access to these images has been restricted by the company that developed 

them, in order to protect their industrial property rights. 

If you require additional information, please contact 

ignacio.jardi@ferrovial.com  

mailto:ignacio.jardi@ferrovial.com
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Phase 4. Composition of previous phases

Access to these images has been restricted by the company that developed 

them, in order to protect their industrial property rights. 

If you require additional information, please contact 

ignacio.jardi@ferrovial.com  

mailto:ignacio.jardi@ferrovial.com
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Phase 5. Environmental degradation

Access to these images has been restricted by the company that developed 

them, in order to protect their industrial property rights. 

If you require additional information, please contact 

ignacio.jardi@ferrovial.com  

mailto:ignacio.jardi@ferrovial.com
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Is it real or 3D?
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DANA Project

Missing clip

Superficial damage

Severe damage

Broken sleeper
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DANA Project
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DANA Project
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Can you find five (5) things that are not ok?
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Solution

Missing Screw

Forgotten Tool

Can of soda

Clip turned >45º

Clip



32
Conclusion

AI can automatically detect objects left on the line

For any kind of railway track

For any kind of ilumination (24h)

Detect tools

Check the elements on the sleepers

Analice sleepers integrity
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For further information, please contact

ignacio.jardi@ferrovial.com

mailto:ignacio.jardi@ferrovial.com
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