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Motivation
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Safety driven approach

Source: Airbus: 

A Statistical Analysis of 

Commercial Aviation 

Accidents 1958-2015
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Hypothesis: The „normal“ or „average“ flight is safe. Outliers

or „abnormal“ flights are potentially less safe.

What to look for?
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Local Outlier Probability
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Feature Space – 60 measurements for each approach
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Data preparation

For preparation, the data was:

• Further de-identified

• Filtered for obvious data errors

• Standardized (mean = 0, SD = 1)
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„Number crunching“

 60 data points per flight

 1 million flights (n = 106)

 Algorithm performs n2 calculations

 106 x 106 = 1012 calculations

 Cranfield University HPC 

 100 hours calculation time (on a single

core)

 Result: one score between 0 and 1 per 

flight expressing the „outlierness“
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Distribution of outlierness

Scores above 0.99 were

translated into „pseudo-

events“ and reviewed. 

Approximately 75% were

false positives.
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The „new“ events versus the „classic“ events

On comparison:

• Less events found

(however, the cutoff at .99 

is arbitrary)

• Most events previously

unknown

• Many considered worth

further investigation
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An unexpected cluster
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Another „failure of imagination“
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One flight has no classic „High Severity“ event, but…

 Medium Severity Late Flap Extension

 Medium Severity Late Gear Extension

 Medium Severity GPWS: Glideslope

 Medium Severity Below Desired Glide Path on Approach

 Medium Severity Unstable Approach

The outlier technique “automatically aggregates” different types of events.
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Conclusion

 “… it reduces the failure of imagination in FDM by detecting approach 

abnormalities for which no exceedance event existed.“


