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A study for improving passenger service level at the
airport security checks by using simulation

Sanggyun Choi*, Chulung Lee™*

of

B AN T B A ZaA| A5 A se] AlEdold RdE] ahe, AAS] Bk AT vlwsle] AlE
goliE AEdth ASH AlgeoldE déel A B hase AREE Bl 5, o]& B E Het
AMelM el EA S As7 1918 tiete AA Rt tistegs o] 849 S 1ele AT Bk Al2w]
o #gk tigter RF 47pA]9] Ao|~E AYsl] IS wE9Th. w3 AR B 2gARte] A
20.8% #ashe Aoz 2Rl & T AdE Al Eelde AR HbEA Al xEle] =Y F

&
a2
32
LU

o
i
>
o

B Aee] oAk A

» Keywords : &350t 38, JEEIAM 0|ZZHAH|A

Abstract

In this study, airport security check process is analyzed to modeling a simulation. Simulation is
compared with real security system to verify. Utilizing verified simulation, spends time in the
current security check is calculated and suggests alternatives. Considering the movement of
passengers and security check system of all four cases the results yielded by the experiment. The
results show that security check time decreased significantly to 20.8%. The simulation was

developed in this study: including the introduction of a new security system at security check can
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be used as a decision support tool is expected.
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Fig. 1. Timely Passenger Distribution In Arrival Terminal

At} WA Frederickson and Laporte (2002)

%t} (1) Babu and Ratta (2006)
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Unit (minute) Check time Wait time Total time
Case gate average min max average min max average min max
A 0.4175 0.2531 0.6870 8.2668 0 38.9311 8.6843 0.2531 39.6181
B 0.4192 0.2615 0.6814 4.7425 0 20.0253 5.1617 0.2615 20.7067
Current C 0.4177 0.2553 0.6613 3.5696 0 17.7854 3.9873 0.2553 18.4467
D 0.4170 0.2554 0.6739 7.2528 0 32.3345 7.6698 0.2554 33.0084
average 0.4178 0.2563 0.6759 5.9579 0 27.2691 6.3757 0.2563 27.9450
T 2. SRl 2ol QAR
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E 4. AZ8iold Zxt
Table 4. Simulation Results

Unit (minute) Check time Wait time Total time
Case gate average min max average min max average min max
A 0.4175 0.2531 0.6870 8.2668 0 38.9311 8.6843 0.2531 39.6181
B 0.4192 0.2615 0.6814 4.7425 0 20.0253 5.1617 0.2615 20.7067
ccjfrzr:t c 0.4177 02553 06613 | 35696 0 177854 | 3.9873  0.2553  18.4467
D 0.4170 0.2554 0.6739 7.2528 0 32.3345 7.6698 0.2554 33.0084
average 0.4178 0.2563 0.6759 5.9579 0 27.2691 6.3757 0.2563 27.9450
A 0.4125 0.2515 0.6864 5.7596 0 21.4578 6.1721 0.2515 22.1442
B 0.4201 0.2615 0.6848 5.7257 0 21.2268 6.1458 0.2615 21.9116
Case 2 C 0.4159 0.2553 0.6652 5.7369 0 21.0331 6.1528 0.2553 21.6983
D 0.4178 0.2525 0.6737 5.7500 0 21.8356 6.1678 0.2525 22.5093
average 0.4166 0.2552 0.6775 5.7431 0 21.3883 6.1596 0.2552 22.0659
A 0.3180 0.2531 0.6660 6.8758 0 36.5052 7.1938 0.2531 36.1712
B 0.3157 0.2615 0.6972 4.3252 0 18.2631 4.6409 0.2615 18.9603
Case 3 C 0.3124 0.2553 0.6824 3.2555 0 16.2203 3.6679 0.2553 16.9027
D 0.3203 0.2554 0.6489 6.6146 0 29.4891 6.9349 0.2554 30.1380
average 0.3166 0.2563 0.6736 5.2678 0 24.8694 5.5844 0.2563 25.5430
A 0.3125 0.2566 0.6698 4.9827 0 20.4458 5.2952 0.2566 21.1156
B 0.3168 0.2497 0.6748 4.8826 0 20.6425 5.1994 0.2497 21.3173
Case 4 C 0.3096 0.2526 0.6621 4.9810 0 20.1159 5.2906 0.2526 20.7780
D 0.3165 0.2564 0.6589 4.9927 0 20.9638 5.3092 0.2564 21.6227
average 0.3139 0.2538 0.6664 4,9598 0 20.5420 5.2736 0.2538 21.2084
4, AlgZElold & 2o A B 14.2% 2S00 B Ak

29 £AE
7} A A3 vl AL
ANFoZ ol 3tk 71
I} Bk A 2 QAR el Hit 3.5%7)

=

.

0,
Ol

)
0,
Q

A% @A et

Casedl| H|3] 28R 1ZFe] FHA7E 3] 282 3

7WRE BRE A Ao] opd o
o] W € Az Yzhert. whdel o 7]

# o 6] vt g
A A Hof th7|AIte] 214 Well #2383, ©
timeol Al Hojth7|AZto] 2H4d
Case 39

A HBA Z2AAE Y
Primary, Secondary Ao & 1o} Hek

2 3RS e £ A5 ol5dlel 54

Aghs Wikl g AlEH o)A

7FA19] Caseoll thal] /e Al&d
5] 2+ Caseol T3t

A g

°]
%

|7toz

2

o,
&
tlo r

it 0.31580.2 @Al Bk A} vlasA o] 4
T IA g & 5 AR AAAR] H A ezt
B 0.7980] Aadke Aew Yehyt). ol 71
2= A t7IARtel dEE mAA

12¢] 7% 6.37%0] e ok <t A
0 A2 Ao et Case  BEE AAAQ] gARho] g Avkr YA 5 glo
AR TE Case 4)Case 3Case W T/ ANSR Qo] MAEE WEH Jo] AA A Bk
Aoz Yehdt} Case 20] 7% &9 o] A 28ARE 70 2 9E viAle 2R 24 & 4
tj71elglo] 7 A wor  SPAIRE AAhe] el glo] 7 met HAad R ) Ha
sl Al Bao| S slgnh 1A 2% ool AT 2] Hok g sAo] A2 Azt
asian oz AT 718 132 GEE Sl vja] AaRiHe] Sl w)
zMo] 7 AHelok ke BRle] 9l 4 Itk Case 49] 7% Case
olEat AL Zrhe= Azr 39 HOEHA ZRA20} 9 SAjo] ti7]¢lelo] A Het
7o Ae 5 ANEeRE o)FthE 7H stell AlgdolAd g Aztoltt
AL Blsk 2= 9lom RE Hol 7 AT EHHA 2eARte] W 20.8% Hadhe Ae =
1= peak  MATE ol AAAR] 283t fham A AH 2 £
V Avz Az 4 gy o B R HARA 99 glo EAQ Wktew 47t
z3} wmale] Tk 531 Aol ti7IAIREe] At 6.7280] g RS
Aae Axgo A & F U%ET o S0 2 For FVISHE peak
3 Adela] 7 timedlA ti7]AIR o] g o= S $29.9] STl thH]
aact. 1 A gokga A olE A T JE iktelet AdEn




AlEdoldE o83 3% Hek

Az oz o] g2 Mulxa EAlw et A7 67

V. 48
g AAA 383
glem o]d WPE} <7
atal Sict %7P0P~ A9 a9} B %?"Z} Her el
FEQ A9} Bk Aol 7‘§}i AR
7kt glom, FF Ao Au|x
Qe Yolog oy 9t
ole] & AFM = T Hbd A tisf o5t
om Zh Bk Ao T T4 0}03‘4 ol&
&3 "]?E_fﬁﬂo] A 27 siglon, 4
ol g 7&%‘3}92‘4. ZJ%—
= A U Fake] Bk &g
= S5 e, A ks AAsl] o] AlE
ol & B3l HrketAth. BT 4714 Case® Al &
olA stpieon Aol Hoty Mol gt Case 137 H]
waled Case 2~49 AlEdeld AFoA] HbHA
2QAZEe] A EQl & F Sl 53] Case 49]
- W Hel A ~gAzke] 20.8% Hadklon]
a0 7k giv] & £ gle ditez Huh &
t}. ©@ Case 29} Case 4914 <2o] 7] o]
2 Het AAFo R o] Fdl= AT Bt Al
Mo

o AT ol
]

=

g0, =

AqME AZ M 9o &
g9 A3 ke Aol

4 7
ol F7l% A7} B g Hiole 4wt 3
Q72 SAst 2ol $A9l §
A =

o o

o -

O b s, e N o Eo(d o _134, ¥ oy ox

dA 7 AR EREE g F W Aa%
de] gl o) WeleAlol B A7sl Aag
o YZET ¥ A7eA A%E ABHAS B
G N2 BePdA ZAzol U Bk L B
A e % 5

Reference

(1) H. G. Frederickson, and T. R. LaPorte, “Airport
Security, High Reliability, and the Problem of
Rationality’, Public Administration Review, vol.
62, pp. 33-43, Dec 2002

(2) L. Vellara,

“Passenger

and B. Lazar, and B. Rajan,

grouping under constant threat

probability in an airport security system’
European Journal of Operational Research, vol.
168, pp. 633-644, Jan 2006

(3) I. E. Manataki, and K. G. Zografos, "Assessing
airport terminal performance using a system
dynamics model”, Journal of Air Transport
Management, vol. 16, pp. 86-93, Mar 2010

(4] S. Olapiriyakul, and S. Das,

analysis of a two-stage security, screening and

"Design and

inspection system”, Journal of Air Transport
Management, vol. 13, pp. 67-74, Mar 2007
(5] K. Leone, and R. Liu,

screening check point operations in the us via

"Improving airport security

paced system design”, Journal of Air Transport
Management, pp. 1-6, Mar 2010

(6] S. W. Seo, and S. G. Choi, and C. U. Lee,
"Security Manpower Scheduling for Smart
Airports”,  Lecture Notes in  Electrical

Engineering, Vol. 114, 2012
(7) G. D. N. Konstantina, and M. Fred, "Airport
security screening and changing passenger

satisfaction: An  exploratory  assessment’,
Journal of Air Transport Management, vol. 12,
pp. 213-219, Sep 2006

(8] M. S. Fayez, and A. Kaylani, and D. Cope, and
N. Rychlik, and M. Mollaghasemi, "Managing
airport operations using simulation, Journal of
Simulation”, vol. 2, pp. 41-52,mar 2008

9 P G

Considerations on Multi-Server Queues with

Cosmetatos, “Some  Practical

Multiple Poisson Arrivals”, Omega, vol. 6, pp.
443-448, Jun 1978

(10) S. G. Choi, and C. U. Lee, “
service level at the airport security checks by

improving passenger

using simulation’, IT-Convergence Service &
Applications for Future Environments, Jul 2011

(11) http://www.airport.kr

(12) D. J. Ko, C. U. Lee, “A dispatching policy for
stochastic scheduling simulation considering

machine breakdowns’, Journal of The Korea



68 Journal of The Korea Society of Computer and Information March 2013

Society of Computer and Information, vol. 15,
no.8, pp. 181~192, Aug 2010

(13) jsKIM, “Simulation of optimized production
technology system to verify the supply chain
management’s effectiveness’, Journal of The
Korea Society of Computer and Information,
vol. 6, no.1, pp. 95~102, Mar 2001

A x 2
A a2
2010: Aeleta BT} 24

ol
& A): e A3 Fe)
ok /oS WERT

Email : cho2sg@korea.ac.kr

old &
1992: Al&thgta Azl 94
1994: Aedigh
et FeaL
2000: Pennsylvania State
University &=t
2005: National University of
Singapore
Assistant Professor
4 A aEta
7173 dEet
ol /3 wEER,
EFAIZEVEA B Ao,
e-Marketplace
Email : leecu@korea.ac.kr




