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Abstract

In order to study the service management of passenger clearance and security-check process, this
paper develops a simulation model for risk-based three-level inspection queuing system. In the
proposed simulation model, passengers to be inspected are classified to three risk classes based
on their assessed risk value, and each of them is assigned to the inspection channel corresponding
to his/her risk value for security check. We evaluate the data obtained from computer simulation
experiments, and conduct a sensitivity analysis on the security level and average waiting time of
the studied inspection system. An executable optimization strategy is presented in the paper for
selecting the model variables through a series of data analysis.
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Figure 1. A security-check queuing system with three-level inspection channels
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Table 1. Definition of notations
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Table 2. Statistics of departure flights at Narita Airport
7% 2. Narita {7 BMPEA BB X KR

i A B BRI EIN 3
10:30~11:30 16 4075
11:30~12:30 5 986
12:30~13:30 3 630
13:00~14:30 6 1391

Table 3. Parameter setting of the queuing model for three-level inspection channels

3. ZRENEEHERN SRR E

iR A NH L) Etlpes= SRS
H-class 5% 88.525 185
M-class 65% 1150.825 1100
L-class 30% 531.15 540

M 2 fiZe 3, AR AT R E FIA NECN 17705 N, Rk DR & RS F M 3.083 (N/
9), R IR RS %N 18.33 (N/4r), PRl K22k H IR BRSS9 9 (N/93). AR R HL
BESHE R0 BB S, JHE Arena {f LRI MIE1T
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R RDEE A S RME O, €[1,20], MR 1; Tk 2REIER SR O, €[1,20], [HIBEA 1; BENHE#
IS MR SE P, €[0%,100%) , [RIBGEA 4%:  HE ™K 22K 816 H il RE SR P, € [0%,100%) »  1¥l
N 4%,

4.2. RESEX ARG RIIEFRRIF M
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DOI: 10.12677/mm.2019.91002 13 AR B


https://doi.org/10.12677/mm.2019.91002

Ik

ERE, Ea

AR BHEATIE X O HUE, RSN a, SCRE AT T TCRM . BATEUE 90% HIMeE HEN ™ 1%
LR, ATAAEX A 0<a, <0.143, JRE-TIIZERH TR W B o, () RGOSR 2 Pros. 2
2, PATOE S ST BT LIS 0] WG, AR, PSR i WA KR T
L%, (EPUHE R TR a, = 0.015 I, T3 2 i/ P2 S5 47 7] W

W v.s. af

7.5

f
-

o
&)

A

(9]
[

/

»
o

>

W PR A IR W)\ S

\\
3.5 \"

0 0.01 0.02 003 0.04 005 0.06 007 0.08 009 01 011 012 013 0.14 0.15

PRI G THE{E (af)

Figure 2. Data graph of the average waiting time W with respect to the fast-pass threshold
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Figure 10. Data graph of the average waiting time W with respect to the sampling probability P,
of entering normal inspection channel
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