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FIR : Flight Information Region
ATFM : Air Traffic Flow Management
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A., Jeon D,, EunY., Oh, E., Lee, S., and Gray, N. H., “International Air Traffic Flow Management in North and East Asia,”

2022 Asia Pacific International Symposium Aerospace Technology (APISAT2022), Oct. 2022, Niigata, Japan.
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Parameter type

¥ Al A B eetHr Estimated En-route time as a Flight plan EET.
surrogate index of fuel load.

TR A B ) 2 B PR DR E & U TR

A

pitE actype ICAO type code. Flight plan.
ICAOICHIT2HET— R
I7S51> operator Flight operating company. Airline code as first three letters of
izt T EM I S =%t aircraft callsign in flight plan.
MZESHOBRFROI—-ILY1 >
ZERE

Traffic demand estDepCnt30min HRZEE(CH D FRIBERFEREID 1 543 Flight plan EOBT and historical ATD-EOBT
B R DRt PR ZEHEEL data. ‘
54 NSO RUEHET —5ZFIA

[, wind10000ft_u B - mitDZENENDRH I Zu,vE L Japan Meteorological Agency Global
wind10000ft_v C10,000ftE(CSNIE Spectrum Model (GSM) numerical
wind20000ft_u forecasts.
wind20000ft_v Tl —5%F) A
wind30000ft_u
wind30000ft_v

temp2m_K HIRNS 2 m EZEDRE il

Surface wind wind10m_u MERMNS 1 0mLEZEICHITDER - Eidk [ELE
wind10m_v DELRRY 7Y

Surface relative humidity rh2m_pc Relative humidity at 2m above the  [E_LE
3h_E AR R surface (%).
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SID Flight Time Estimation: Machine Learning N

® Regression problem. Time is a complex function of various parameters, some of
which may interact.

® Aircraft type, temp. & wind, operator-specific procedures, takeoff weight, traffic congestion
etc.

Use machine learning to build a regression model that learns relationships
between parameters (features) and output (time), then use the model to
make predictions.

® Needs lots of data, feature engineering, selection of model & tuning hyperparameters.
Experience and some trial-and-error needed.
® Attempted three types of model: Random Forest, Deep Neural Network, Gradient-Boosting

Machine (GBM). Only GBM actually gave significantly better predictive performance than
using averages.

® Similar works: Xu et al. at NUAA. (We became aware of their work part-way through
ours.)
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Departure Mass

® Affects climb performance, but is not known a priori and not released by operators.
® Xu et al. used distance to destination airport.

® We used flight plan EET as a surrogate for departure mass, since this correlates with trip fuel.

Aircraft Performance

® Some studies (inc. Xu et al.) use wake turbulence category (WTC), but very coarse and doesn’t use ML potential.
® Some time distributions for different operators & aircraft types were statistically significant. ML could learn that.

160 - = s 80 = A
3 JNA
70 1 < == 90
== TWB
w 4
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E =
= 2
(G| S 40 1
30 4
20 1
10
- 0 —
B :} 10 n 12 13 14 15 16 8 9 10 1n 12 13 14 15 16
Flight time to ENPAR (min) for A320 Flight time to ENPAR (min) for B738

® We used aircraft type and operator code (first 3 letters of callsign) as two features.
® Separate category for callsign=registration aircraft (mostly General Aviation).
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