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Abstract

Air traffic flow management requires accurate prediction of traffic demand and capacity to perform effective scheduling. In

this paper, we propose a hybrid deep learning model that combines Long Short-Term Memory (LSTM) networks with

Convolutional Neural Networks (CNN) to forecast sector-level air traffic volume. Specifically, we focus on the Incheon Flight

Information Region (FIR) during December 2019, using historical throughput data to train and evaluate the model. The

predicted results are then compared with the actual observed values to assess the model’s accuracy and reliability. This study

highlights the potential of LSTM-CNN approaches for practical air traffic management applications.

T 3 e A5 flal HA e By 7|uke] dje <l
2 ]“4011/} Convolutional Neural Network (CNN) % Long
Short-Term Memory (LSTM)$} 72 H&d 74t 7[Ho] g3
A Tt [1][2]. £ =wolAT  Automatic Dependent
Surveillance-Broadcast (ADS-B) @4 do|E|E &-g3}o],
WEFE o 53517] 948 LSTM-CNN 3-S5 Aokt %P A
Al E W oS AE vl g BAgo RN Rdd
A5 A8 Thsde ASEksith

Il. ADS-B CIO|HE S8 39H &E

1. ADS-B A O|0|H

HodpoldE 20199 9H FIRS B3}
ADS-B &4 dlolHE &aiqitt o] dle]
719 A, 1, %‘E 4l
o]El+= FlightAwareo] 4
12} 7183 dlo]E] o]

;1¢

3|, Point-in-Polygon

lll. LSTM—CNN 7| gt
1. LSTM—CNN

2 dFdME AAE BAS Ad 39 wEF HoHE
E]r aHoR o53817] 8], LSTM Edld} o|n|#]9] =4
B 5ok ONN Bas A%e 55 o5 22S A
thoAg e pxE (29 109 2o, 9= 588 =
%’%H A SectorsS S o2 3= thal ZF Sector?}

Sectors 3P TFO® Fol BGS TSIt

2. 4E9 HOo|H #2

mE== 0 Enl]

—

[2" 219} 2] in n - out m T2E Z2te §-29 BHYx
AT s Lelold %S sliding window) FEIZ Taste] 8%
3 A5 Fadgd. T At 94 708 gdow
S olF PR FYow 44T 5, WAL ol5an o
48 o AES AU AR A m ) Hela
2E Qo) vlgel n ) HYAREE ST ofrig)
olu in 3 - out 1, in 6 — out 3, in 72 - out 363} o] v}yl

Q22 Qoo wet Y RAL PR 0% Fow o
S vla B BAEg Lokl QRS 7l shelAs



FU% Bsgmd s ofe o3 go] MEHEE, 7 9
Eol AEE F9 A4S e BEse] A% dsges
At

Real Traf fic value

L A n
Window

* \

Output
(Predict)

Input Window 1

Window 2

| -
|

th 14 2mmme t4n

d=Y ey 7=

[} : EZ
7 In 3 - Out 1 V=59 Jeju Area GﬂZL %%k
Fol 98stA o] FojAY Al wEFy fAe AES

o

SN

o [28 3] Jeju Areadl WiE aH7A] 45 A
W In 144 - Out 72 9=-5 %83 East Sea
To] A oE Ao ﬂio%] A efo] WAYSFHA] AA|
Fake] zpol7h EAskGiT | 41 East Sea®] 3153 <
ANE A} 13 34 (28 4= 458 3%
20195 1€ 30456 2020 1€ 1¥€ 744 & 33¥9] HZ=E
dolEE & 1149 30¢ 3 sl slgshe oS At

m o ot HI

N'OWFJ—.Q%?.J

Throughput

o 50 100 150
Time Stamps (10 mins)

1% 3 In 3 - Out |
Jeju Area oA}

Actual data
——— Predicted data

Throughput
L o 28 ® 5 o o N ® ©

"o 50 100 150
Time Stamps (10 mins)

1 4 In 144 - Out 72
East sea =23}

2. Zt Sector & O|F 2Kt HlW

7} Sectorol| A Al s} o
Aoz H7lsl7] 913 Weighted Mean Absolute Percentage Error
(WMAPE)E ARESith okt 4-59 Zdols #4849 7
Sector®] WEF oS Rl el oA Hlwstglon, 1 A
= [ 100 AAShapeb 2

E 1 Window-Sector® WMAPE

WEF 9] Aol d 43

Jeju Gwangju Gunsan East
Area East East sea
in3—out1 9.3% 18.7% 22.4% 33.4%
in6—out3 9.4% 18.7% 22.4% 32.5%
in72-out36| 9.7% 19.0% 23.1% 31.6%
in144-out72, 11.9% 19.3% 23.1% 33.5%

Window

Vv

H g4 deolHZRE A= 39 1F
s 88 S dS5ehe BRS 7E0I 8
g 292 LSTMY CNNS Agste] AAEglom, A4 s
Fi} o=

o

=

2 93%-33.5% HWAE e

Acknowledgments

B2 d3E FENFEY oy vt dFuFdd
i (RS-2021-KA163373) A72] A el| 9fafo] o] Foix]
2, A Aol A=Yt}
References

[1] Jin Hyeok Kang, Jae-young Ryu and Hak-Tae Lee. "Analysis and Prediction of
Aircraft Counts in Korean National Airspace Using Gaussian Mixture Model"

N

rQ
—+H

Journal of The Korean Society for Aeronautical and Space Sciences 52, no.1
(2024) : 77-86.doi: Nov.2023

[2]H. Liu, Y. Lin, Z. Chen, D. Guo, J. Zhang, and H. Jing, “Research on the air
traffic flow prediction using a deep learning approach,” IEEE Access, vol. 7,
pp. 148953148963, Oct. 2019.



