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Airport Congestion Analysis with Big Data Analysis

- The Case of Gimpo Airport -
Jin Ah Kim', Jin Ki Kim"~

ABSTRACT

This study is designed to help customers use more comfortable airports by predicting
congestion and congestion times by identifying the traffic routes of passengers in the airport
building by day of the week and time by using Wi-Fi sensor collectors, one of the IoT
technologies. Analysis of passenger traffic analysis data showed that the most congested time
zones were from noon. to 2p.m. for all facilities, which could be used to improve major
facilities. Regression analysis of factors affecting congestion found that self-check-in reduces
congestion and check-in counters increases congestion. These findings will provide important
implications for operations, including congestion management at airports.

Key Words : Airport Congestion (3% &%), Traffic Flow(®dZ] 55), Congestion(E&%®), Staying
Time(A&F A17b, Big Data(2]d|o]€])
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market price

L[ 20104 201849 20174

21| ey o | | |
1”2% 8226 | o= | 8144 | oi= | 8,000
2| otz | 8213 | amps | 7,740 | 2mpa | 6830
3| ok | 8148 [ 7,067 T 5382
4| gubEl | 7,990 | oplE | 6,922 | oFFE | 4,791
5 o122 4,885 [do1~m] 5574 [mol~n 4462

Afo|ES] HERIEA & 4 Atk ERE, Qlo] ARgSt
+ [oTE 8l 249 HF, AH8571, B2 ¥4 5=
& - EAiM 24 |k &, AR 714, 7149
A 5 AR RS Fi= 10T 71719 AR $7t
= YA JE7F F439] S7M He ol
A 71h9E2 HElolEE H=24ez &8st
Atk 53] AA IR} AAARN 719 e i
2 HoleE Z4sA et 4o vHAl" 252
Stal ok 29| AW AL, oflE Al 5
FANEEZ dEFo|H. 55 FEk AdgdAlL
&, AEA] uln] Hop, et 2= 3 5 4
HolEE A=2o= Egsla 3ot 7|¥E2 HlolE
o] 7FA1E & AABIAL loiA] HlolH Hd Fofell 4
Aot A= AAE 719 A7F S Top 590 A
= YAIEE HY 2% HolHE ARSke 7dYe

=

2.2 HlH0H EE AR

selol Blelo]elo] thELA EHgAl o] ATFAE

22 5 4 Utk 2L dolHe) HIEE b
At Yo7} Hold BUSE AR FAE Foxl
e A2 A A8 Aol BelRa g 719
olet.

L[_L—:L,Q ko
2 B

T HlolgE Azslr] A5t 24
=79l SRl fE Aot et dAlARolRkE
ME22 A 7leS SR, o] 7ol @A Hdle]
gl 24o] sk 2 Y5 Eo] HATHEAS, 2014).

oprfER 2Rl gl AAtRA 14 fHE
AHHEE 2481 diTe i 552 A0
ke AHIAE 22 AESH. 1HAR =4 7
o HlolelE EAge=A aiZio] Fulfd Zlof2tal o

o FF

e TAE F405ta, oldf sfgsle R FE 5
= Agohks HAoE dlHolHE EEsISith. A=
TAE Holdo] st &7 FRC0= 1 &S
B3l Aefolct.

8F AAFCZ IS W= YEPAE o8]
F3} o] FES 7|2E sto] 2L J5HE A4
ZF= AYujX|(Cinematch) Al~ES 7fdstgc). o]
Al A"o] HiE HYELATE U2 AMBARE SH =T
Z AR} A sHch

oA BHol8E &8st AHE ATEY, &
Pt AP 72 T EolAe g=ilo] AFEE
WIS o ekt AEE 7] At g 9 g 92
3 020 v AM|A "GF AF7L QU o] AH| A=
AFeollA o ZHo] olFsh= FAlo Wt A A=
Bl 7&9l B &8oto] A4 WEA] FE ¢
93] AE 52 gEFe AH|IA0IH(HIES, 2017).

o] 2ok FF WAL AUAA] o]
TR Ao mE Y Ax= vigd] Wi-Fi A28 &
Aste] ui 292 EARTEAY, $UF T o
S A543 E Sl glolke Wi-Fi AlAE o]-85t vy
oJElE EEoIAHA, 2017, o|¥F, 2013).

TS Sl w83 Hel Fopof| ARES 4= 9l
= AHEle @4 23 WRolA Wi-Fi A5E 2705k
Ao =N 23 A B B4, ol AA E oF

A 5ol &8st ATHEHS,

9] 35 FollAe 2 AFY ekdat Hoo
FREES T Stk g 9 AVIEE FRoA=
A ARt e B2 AA|, A S 22 &
SR e didlsh] fls] =7HIEEEAIAH
(Risk Assessment & Horizon Scanning: RAHS)=
2004958 A|&8lA FAd6kar ot EJE, vl= IR
FARHFBD2 HHo[EE &5 DNA QI AAFLE
TE5I5H ol Bl Tzl WIS AASH: Tl
ARESHIL Qlet. o] Qo e AYFTH(FAA)Z v
= U9 Ti7RRERkdS g $83% A5 w2 4
57180 3T 2 T dHol"gE &8st 4
AlZre g ulat Age] 3 U 3§ e
AP BA] S AlASste] Alstal ITHEE,
2018).

g, ) 33 F=29] gldoly &8-2 o)A Al
DAl Exfsiet. HlH|olE o] FR447 B/l s
A= oln| 7t FEs] BAE] Jlov, vt



Hgols B4E

ARFE LY

¢ Y ERE 24 39

Flight Delay Information - Alr Traffic Control System Command Center
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Fig. 2. Flight delay information-air traffic control
system command center
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2L | 568 |749096881| 1318833
A | 569 |761581935
Hee AL | BEA | tBARF| P-#
YEH 613.1314 | 74.18258.2651 | 0.0000
kv -0.13612| 0.0442 | -3.076 | 0.0021

y=613.1314-0.13612x.

v AR AIRE < RA

Table 4. Regression analysis results for hypothesis 2

ARw] Agd | AmEE | Pl [goeF
34 1 10961140| 10961140 | 7.881 | 0.005
ZEX} | 538 (748223411 1390750
Al | 539 |759184551

As | mzen [ A% ra
YA 629.6214 44 6
) 29.621 80.4430 | 7.8269| 0.000
A5 A2
e 5 | _
(1AZFI) 0.0667 0.0237 |-2.807 | 0.005

y = 629.6214-0.06678x.
yi AR AR, o AL (147 ol AR WA 4

£ 2ol7]= Stk olFet 2¥E Ht =T o=w
ErgsAl d9str] A3 719l 7Hde ASSIIT:
7Hd 2) 33 B=A F1ARE oy ARt W=
A VatVoe 38 AE0IA A

A ARt FF= =

AF7H 13 vRHA R AREe] 3 YL &
AXoE [ UEdSS & 4 AUrKSignifi-
cance F=0.0051, d.f.=539, R*=0.1639, A% R’=
0.14606). SHHF(TEA P JA RO T
A= AE & 5 Athp-value=0.005176).

qPS ff A= 55| ()9 IFE vA=
o= yepgrt I3, ALY 37
4 AK-0.1361914 -0.0668=).
ot A7 Al S A= FE
FopSE IO EAS whsto] Z|(delay)o] ARt
=4S ¢ $ 7, o S AHE 98 S5 Q9
olgjgl 7|2y AIE HigoR, B 49 3
A AF7HERl B AEE AR AR 9F%aclS

439 usk

H}_Elr_x]_ o)

o1

7Hd 3) 379 AR ZAAR], A=A7ReE)EE
A ARl A7k it

7Vd 39] AFZAFolA= dAFEPol HAAE o
o] =YWPo] disiA foHl At YRt
(Significance F=0.0000, d.f.=570, R*=0.1958, %
= R’=0.1893).

053] HE A (multiple regression analysis)©llA]



44 Adot,

A7 Vol. 28, No. 2, Jun. 2020

Table 5. Regression analysis results for hypothesis 3

A=) AFE | ABE | Fol [RORF
34 4 | 72989937| 18247484 | 19.99 | 0.000

R} | 566 688591998| 1216594

Al | 570 (761581935

W A BEFE F |t BAH| P-#
YHEH
15 A 924.939 | 175.5854 | 5.27 | 0.0000
WAL 42 -0.2293 0.0643 | -3.57 | 0.000
AZA =l |-672.265 | 158.5594 | -4.24 | 0.000
AZA7IH | 93.9543 | 158.9116 | 0.59 | 0.554

v=924.939-0.229x1-672.265%2+93.954x3,
y: A AL xi HEA £ xpr ATAFS, xs ATRJTRE

= SEHSEERY 54 (multicollinearity) 2]
FAE AEfof gty B39 SgHsE WEA
O} AmA|=Qlat AARJN7REE I, AZAFR]17E A=
A7HEEE AEES Ve HuEs(dummy vari-
ables)= FoI=|917] wjZo] tha3HEA A9 tF
A3 EAPE EASHA] b=t

AnAIA AA, AAQJM7RE, g A &
4 5 Sg5HeE ol RN ¢ A1 A
A=A AT HHEAF 71 F(-)9] R vA= A
o & Yt 9] AmA AR AL 77 B2
Ap Zeof] H]sf wie- & A0E UEhbA A HRl0]
AT AR S0l FF= A= A 0E YEKTE o]
= AzAFRANA9 5&AY 55 TSI Ut

o] g 278k RS v HE(ge
Egus] 7 gdaug 23" RZ Had o),
231(0.1260)7 232(0.1466) 2t 2F3(0.1893)°]
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Atk A & 4 Stk
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