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Research on equipment configuration of airport security screening

channel considering safety and cost

ZHAO Zhenwu, PAN Yiying
(School of Safety Science and Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: In order to optimize the airport security screening channel, the comparison of traditional
security channel equipment configuration and new security channel equipment configuration, the cost of the
two types of channels was analyzed under the requirements of saving security resources and security. The
response value of security screening equipment was simulated by normal distribution, and the false alarm
rate and false clear rate were controlled by equipment threshold. The binary decision tree model was used
to characterize two types of error probability formulas. For the two types of channel equipment
configuration, a nonlinear programming model was established to minimize the security screening cost with
the probability of two types of errors as the constraint condition, and the Monte Carlo simulation algorithm
was used to solve the problem. The results show that when the new channel is not sampled, the security

screening cost of using the new channel can be saved by about 24% compared with the traditional method.
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When the new channel is sampled at the traditional channel ratio, the cost of using the new channel

security screening can be saved by about 18% compared with the traditional one. When the average

number of daily single-channel passengers N, is between 1 000 and 2 000, the traditional security

screening channel equipment can be replaced by a new type of security screening channel equipment, as

the per capita security cost is lower than that of the traditional channel. when N, is between 500 and 1000,

considering the previous fixed cost input problem, the use of traditional channel equipment can be

equipment configuration;

safety;  cost model;
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Fig.1 Security screening flow of traditional security

screening channel equipment configuration
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Fig.2 Security screening flow of new security

screening channel equipment configuration

2 HFRWIEEKRE R

2.1 ETREEEKNENNEERDE
2%%@&%%%quﬂunﬁﬁﬁﬁﬁ
Horp j=1 W AFKAEIE,j=2 N FITEEA
T, ASIRLERGIR A AT ARG A ] 2 IJE’JL*%‘ i,
WA JE TR+ 4 Jm BRI % & R Tl 1 4 i 2%
mn, KU AR BSAG 15 A& BE A I HH 4 T 3B A5 5 R AR
SlEibE s, KR B AR RS Rk, Hoh #E
WA B IEAS N k=1, ¥ AR B i A i o k=2, 7]
g &R MAE SR N k=3, H
BB 2 A TCEIE L, R & d=1{1,2,3,
41 j=10F,d=1 MilidXE&EI],d=2 hFFEE
TGS, d =3 NZKRPE ARG, d=4 HT+F
SIEBM G ;=2 B ,d=1 R X JeHl,d=3 J CT X

o KT AT B A B B R A
W oy IF
C (1 d R RERII kA
%‘%ﬁ@

2.2 ZHMHREIERR
iR % M Bl B A7 28 10 8 K 2 R Y A

RN Z2)H R oA . (Z=1) M
KN (Z=0) , KA AR I 45 S & ok 2 Aok
*%%HuﬁAﬁMﬁ(uﬁc>;¢ﬁ&%fﬁ

FEEE 237 A A R IR AR R AT 2 SR L )
iﬁiﬂ‘ﬁiﬁ%%ﬂ‘%‘s S5 TB AR i 14 i (R M TE 2
A Sy () i () 53900 R R A5 T 8 4 i R4 1 2%
s I ) 7 L ABE S5 5 B8 PR K, A AT 2 5, JHmp [0 40 A
mE 3 fis,

1 (tjd_/"*j(')ﬂz}
o\big) = ex 2 2
;=) p( 2(ah) @
1 (t, _Mjld)zj
() = ex 5 3
M) = o p( 2ol <

S, N d A O B s gl 40N
S I d YA R R T A 4
IO 0 ol A0 MM I d B4 A
RS 0, R 2

N — ()

B3 R FEmNEERERSREZL
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screening device response value
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Fig.4 Binary decision tree of personal screening

equipment
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Table 1 Cost parameter settings
iﬁﬁ;‘sﬂ lejl C/Ig C/lf] CFA CFC CTA
fEGEEIE d=1{ 1,2} 50 000,8 000,500 000,0 5 000,800,20 000,0 1,0.6,0.5,0 10 800 15
HALGEIE d=1{3,4] 500 000,8 000,1 500 000,0 50 000,800,100 000,0 2,0.6,1,0 10 800 15
*2 HthsHisE
Table 2 Other parameter settings
HMIEEA S;:i/d S,"\,:/d M;d /‘21 G';d 0'21 N X
fE 588 TE 3 650,960, 180,120, 7.5,6, 5,3, 0.8,0.6, 1,0.8, 5,5, 8,7,
d=11,2} 4 380,0 180,0 10,0 6,0 1,0 2,0 7,0 10,0
BRI 4 380,960, 360,120, 8,6, 4.3, 1,0.6, 1.2,0.8, 4,5, 6,7,
d=1{3,4} 5100,0 360,0 11,0 5,0 1,0 1.5,0 7.5,0 9.5,0
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Table 3 Model simulation results
SUIBEE3iY] Ly Ly Ly P,(FA) | P(FC) | P,(FA) | P(FC) | &ERKMA/IG | ALK A/TT
fGSGMIE | 7.694216.8948(7.1679(0.00032 | 0.0343 | 0.077 1 | 0.047 7 38 756 19. 38
JH B 2 Ly Ly Ly P,(FA) | P(FC) | P,(FA) | P,(FC) | ERilA/IT | AHEKA/TT
FELEE [5.3758(4.3462(7.8906| 0.0586 | 0.0073 | 0.0356 | 0.0109 29 469 14.73
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Table 4 Simulation results of new channel equipment when n changing
LR AL Iy Ly Ly P(FA) | P((FC) | P,(FA) | P, (FC) | “ZRupliA/IC | ALk, o
n=5 000 5.2748 | 4.4210 | 7.8612 | 0.0551 | 0.0074 | 0.0364 | 0.0108 29 436 14.72
n=10000 | 5.2628 | 4.4126 | 7.8757 | 0.0572 | 0.0072 | 0.036 0 | 0.0109 29 433 14.72
n=15000 | 5.2752 | 4.4121 | 7.8733 | 0.0564 | 0.0073 | 0.036 1 | 0.0109 29 433 14.72
n=20000 | 5.2506 | 4.4194 | 7.8903 | 0.0570 | 0.0072 | 0.0356 | 0.0109 29 432 14.72
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Fig. 5 Change in security screening cost of new channel

equipment when @ is added
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Fig. 6 Changes in optimal threshold of new channel

equipment when @ is added
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Fig. 8 Changes in the per capita security screening

cost of channel when N, is reduced
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Fig. 10 Changes in two types of error in traditional

channel when N, is reduced
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Fig.9 Changes in optimal threshold of the security

screening channel equipment when N, is reduced
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channel when N, is reduced
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