ENAC

Can machine learning help

improving environmental
performance and its
indicators?

Gabriel JARRY

ACROPOLE

Expert Workshop
Vertical Flight Efficiency



Outline

Operational Context
ML models
Metrics illustration

Next steps and conclusions

Expert Workshop
Vertical Flight Efficiency



Outline

1. Operational Context

Expert Workshop
Vertical Flight Efficiency



dgc

DSNA

Operational context

Current trend to control pollutant emissions and noise

e S
\\
>
\\
\\
Step-down
operations

CDO
CDO
evaluation
metrics

Expert Workshop
Vertical Flight Efficiency

operations




dgac Limitation examples

Geometric CDO Level flight
12000 12000
—— Altitude —— Altitude
10000 10000 -
8000 8000
e g
v [
g 6000 $ 60001
= =
< =
4000 A 4000 A
2000 2000 -
0 T T T T T T T 0 T T T T T T T
30 25 20 15 10 5 0 30 25 20 15 10 5 0
Distance to Threshold (NM) Distance to Threshold (NM)
Expert Workshop

Vertical Flight Efficiency



dgac Limitation examples

Geometric CDO Level flight
2000 2000
—— Fuel Flow —— Fuel Flow
1750 4 1750 -
1500 - 1500 -
= =
S 1250 S 12501
= =4
3 1000 $ 1000
(' (VI
T 7501 3 7504
[V L
5001  Flight Idle 500 - Flight Idle
250 - 250 -
0 T T T T T T T T 0 T T T T T T T T
35 30 25 20 15 10 5 0 35 30 25 20 15 10 5 0
Distance to Threshold (NM) Distance to Threshold (NM)
Expert Workshop

Vertical Flight Efficiency



Philosophy

Machine
Learning

Complementary

Current
metrics

metrics

Expert Workshop
Vertical Flight Efficiency



Outline

2. ML models
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Proof of concept
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'ltd  Models error quantification
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Granularity of metrics
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4. Next steps and conclusions
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Real time extension for ATC (POC)
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ittld  Next step and improvments

DSNA

ML Models Metrics Extensions

* Radar data Mode S ¢ Abacus improvements * Real time demonstrator
* Noise measurements + Time interval (TOD) * Integration into optimization

* Comparison with BADA IV * Large data set experimetations process
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Conclusions

E

 Machine Learning could enables the improvement of system
evaluation metrics such as environmental metrics

 Machine Learning could contribute to a collaborative
ground/on-board improvement of the overall efficiency of the
ATM system
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dgc Appendix : Generalization B737
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dgc Appendix : Generalization A330
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