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Industry 4.0 scenarios

§ Business Prespective
§ Blackbox AI creates business risk 

for Industry

§ Model prespective
§ Debug (Mis-) Prediction
§ Improve ML model
§ Verify ML model

§ Regularity prespective
§ Fairness
§ Privacy
§ Transparency

XAI – eXplainable Artificial Intelligence

Railway



HDD health status assesment



HDD health degree definition



Health status assesment through LSTM
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o the classification network is implemented as two stacked LSTM layers with 128
units, followed by a single dense layer with number of units
equal to classes number, and softmax as a activation function
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The RAILS Project

Roadmaps for AI integration in the raiL Sector

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 881782.
The content of this document reflects only the author’s view – the Joint Undertaking is not responsible for any use that may be made of the
information it contains. The users use the information at their sole risk and liability.

Investigate the potential of Artificial Intelligence (AI) approaches in
the rail sector and contribute to the definition of roadmaps for future
research in train safety and automation, assets maintenance
and inspection, and traffic planning and management.

https://rails-project.eu/ RAILS S2R Project @project_rails

https://www.researchgate.net/project/RAILS-Roadmaps-for-AI-
integration-in-the-raiL-Sector-EU-Horizon-2020-Shift2Rail-JU 
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Vision-Based Obstacle Detection on Rail Tracks
Understand to what extent it would be possible to adopt a single RGB camera (as the easiest, yet challenging, possible
scenario) and Deep Learning to detect any kind of obstacles on rail tracks.

Obstacle Detection
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Anomaly Detection
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Object Detection

post-processing

Obstacles (if any) 
and Distance

Distance 
Estimation

RoadRunner / Augmentations 
(9600 samples)

U-Net

Pre-training on RailSem19

Dice Score: 0.9993

RoadRunner Scenario

Rails Detection Anomaly Detection

Rails Detection’s Output + Augmentation
(9000 frames)

SSIM-VQ-VAE

Reconstruction (SSIM) Score: 0.9887
maskMSE: 0.0346 (max 0.1852)
Detection Distance: 70m



Smart Maintenance at Level Crossings

Migrate from scheduled-based inspections and corrective maintenance
to continuous monitoring and predictive maintenance of Level
Crossings while leveraging cost-effective and non-intrusive sensors.

AudioSet / YouTube (1180 samples)

VGGish CNN

VGGish’s weights (on YouTube8M) 

Frame-Level Accuracy: 92.48%
Audio-Level Accuracy: 97.37% 

GTA V / Augmentations (17760 samples)

YOLOv5s

YOLOv5s’ pre-trained weights 

mAP@.5:.95: 0.98738
Miss-detection Rate: < 0.8 %
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Thank you for
your attention!


