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Introduction

We will look at Data Integration and how we use it for the European Train Control 
System (ETCS).

This will give you an example of how you can collect and interpret data. 

We work with ETCS data to understand incidents and accidents on the railway.
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Outline

• Introduction to Data Integration

• Types of Data Integration

• Case Study on ETCS Data Interpretation

• Challenges in Data Integration

• Best practices

• Future Trends

• Conclusion
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• Definition: 

• The process of combining data from multiple 
sources to provide a unified view.

• Importance: 

• Ensures consistent, accurate, and accessible data 
for decision-making and analysis.

1: What is Data Integration?
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2. Types of data Integration

Batch

• ETCS Log files 
are transferred 
to storage Daily

Real-Time

• ETCS data is 
recorded in real 
time

Middleware

• Each ETCS 
system has 
software to carry 
this out

Extract, Transform, 
Load (ETL)

• Does ETCS do 
this?
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3: Case Study – ETCS Data Interpretation
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• European Train Control System (ETCS) upgrades 
are happening globally. 

• The data recorded in the system is vital to 
understanding incidents

Background
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• I chose Python as the tool to use due to a lack of 
experience with programming and its integrated 
modules.

Objective



OFFICIAL

Methodology
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An output from an RBC Log



OFFICIAL

An output from a JRU Log 
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Position Report
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Unconditional Emergency Stop
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Acknowledgement of Train Trip
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Post Trip
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Standby Mode
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Language changes
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Level Inhibition
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National Train Control
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Data Entry
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Start of Mission
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Acknowledgement
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NTC Mode
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ETCS Data Generation Plan
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Key Findings

Gained Efficiency in code interpretation

• From 1-3 days to minuets

Accuracy Improved

• Highlights mismatched time stamps on log files

Overlooked details

• The driver changed the language
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Recommendations

Standardised File Format

Integration with GSM-R

Enhancements

Digital Simulations
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Conclusion

Feasible

Impactful

Industry Wide

Revolutionise
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4 Challenges

Quality

Security

Compatibility

Scalability
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5: Best Practice

Data Mapping

Data Governance

Monitoring & Maintenance
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6: Future Trends

AI and Machine Learning

Cloud Integration

Self–service Data Integration
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7: Conclusion

• Consistent data across all sources is vital to parsing the data.

• Using software can be more accurate the human interpretation
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Do you have any questions?
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Thank you
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