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AI for Airports: to achieve what

AIRPORT REGULATION 
PREDICTIONS

PASSENGER AT THE 
TERMINAL PREDICTIONS

OPTIMISED AIRCRAFT 
SEPARATIONS

Added value: Capturing 
passenger demand volatilities 

to adjust resources 
accordingly

Added value: Anticipate and 
timely set airport regulations 

or avoid them if possible

Added value: Increase 
runway throughput assuring 

safety separations



AIRPORT REGULATION PREDICTION
Regulation Outlook
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Regulation Outlook

NM AI tools for Airports The concept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme
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Regulation Outlook – High level view
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Regulation Outlook - Dashboard

The concept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme
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Regulation Outlook - Dashboard

The concept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme
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Regulation Outlook – Method, accuracy and explainability

The concept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme

→ Time series problem (24 timesteps) modelled using a Deep Convolutional Neural 
Network

AI algorithm

→ Precision: 83%. Only 17% of the red-coloured airports will not have a regulation
→ Recall: 86%. Only 14% of the actual regulations are not highlighted in any colour

Accuracy

→ All regulation predictions are shown along with an hourly/daily feature importance

Explainability

Presenter Notes
Presentation Notes
Designing the best way and time this information should get to NMOC controllers, AF, pretactical.Improving the sources (NOTAMs, traffic predictions). Looking in the longer time ahead.Sharing it with stakeholders



PASSENGER VOLUME PREDICTIONS
Passenger Demand Support Service (with the support of EUROCONTROL Innovation Hub)
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Passenger Demand – Per flight view

The concept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme
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Passenger Demand – Price evolution

The concept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme
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Passenger Demand – Method and accuracy

→ Gradient Boosting 
regressor

AI algorithm

→ Trend in passenger 
demand is very well 
captured 14 days in 
advance, even better when 
the airport model is trained 
with historical load factors

Accuracy

Presenter Notes
Presentation Notes
Open to incorporate more airports interested in having their predictive model. The lessons learnt with their data will contribute to the enhancement of the generic model



OPTIMISED AIRCRAFT SEPARATIONS

Time Based Separation – Calibration of Optimised Approach Spacing Tool: TBS-
COAST
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TBS-COAST – High level view

COAST is the EUROCONTROL service that, based on SESAR 
eORD concept, provides airports with the ML-models built for them 
upon their meteorological and historical flight data

Initial Target Distance 
(ITD) used by 

Approach Controllers
Final Target Distance (FTD) 
used by both Approach and 

Tower Controllers

Presenter Notes
Presentation Notes
TBS SOLUTION uses time instead of distance to separate aircraft on their final approach  allows stable arrival runway throughput in all headwind conditionsORD SOLUTION supports better compression prediction and hence more accurate separation deliveryeORD SOLUTION uses AI tools to provide the most efficient and safe separation and spacing indicators for each airportCOAST is the EUROCONTROL service that provides airports with the ML-models built for them upon their meteorological and historical flight data
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TBS-COAST – Architecture

14

ML models

Conservative 
backup
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TBS-COAST – Method and accuracy

→ Trajectory model: Elastic-Net regressor
→ FTD buffers model: Gradient Boosting regressor
→ ITD buffer model: Gradient Boosting regressor

AI algorithm

→ Safety increase using the spacing indicator (ITD)
→ Reduction in the separation buffer by 20% using ML algorithms
→ 8% increase in capacity with respect to DBS

Accuracy

Presenter Notes
Presentation Notes
Finish the adaptation to EASA guidance on AI developments and EUROCAE WG-114 (SAE G-34)Open to work with any other airport interested in getting their models and ATC system providers to implement them
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SUPPORTING EUROPEAN AVIATION

NM AI tools for Airports

Further questions: rocio.barragan-montes@eurocontrol.int

mailto:rocio.barragan-montes@eurocontrol.int
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