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Importance of Data in Science

12th Century
Kabbalah

16th Century

Johannes Kepler

21st Century

Sloan Digital Sky Survey
CERN
Social sciences
…



And in ATM?

Diversity and heterogeneity 
of data sources

2 main problems

Sensitive for safety and 
security



And in ATM?

A simple test case

What about benefits?

Sector traffic density









Lot of possibilities …

Based on sectors

Traffic density

Based on radii

Multiple radii

Optimisation of 
the radius



How to choose?

Data Science for obtaining an optimal result

Score in a classification task

Relevance of the measure
=



How to choose?

Detect good and bad situations

Score for	


sector-based density

Score for	


radii-based density

Classification

Best classification



Identifying iEvents

Events in which two aircraft  are expected to 
get involved in a LoS event

Real trajectories

Planned	


trajectories



Identifying iEvents

Events in which two aircraft  are expected to 
get involved in a LoS event

Solved iEvents

Unsolved iEvents
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Sector-based density



Sector-based density

Classification score: 51.101%



Radii-based density



Results (1/2)

Score

Baseline 50.000%

Sector-based density 51.101%

1-radius density 54.040%
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Results (2/2)

Score

Baseline 50.000%

Sector-based density 51.101%

1-radius density 54.040%

2-radii density 54.130%

Best measure of traffic density:
2 radii, 12 and 48 NM



More knowledge?

Number of aircraft (large radius)
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Number of aircraft (large radius)
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So, what?

Data Science as a way of better 
understand the ATM system

Listen to the data



There's a pattern, there's a pattern,
there's a pattern there to follow, 	



A pattern, there's a pattern,
there's a pattern there to follow. 
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Network analysis reveals patterns behind air safety events.	
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Optimizing functional network representation of multivariate time series.	
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