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ABSTRACT

Purpose: This study suggests how to upgrade performance certification technology. Current performance
certification of aviation security equipment and the requirements thereof were analyzed.

Methods: The performance certification of aviation security equipment worldwide and identified issues with
the domestic certification system were compared. The government must upgrade certification in terms of
technical standards, the assessment methodology used, and the operating system.

Results: Three principal conclusions were drawn. First, certification requirements must be based on a review
of the technical literature and real-world experience. Second, development priorities must be set by reference
to assessment techniques. Third, both research on the certification system and improvements thereof are
essential.

Conclusion: Certification of aviation security equipment performance requires gradual upgrading.
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A, S5, AG8Y, Ay MEd ol AMSEE #857] 2 FYAIA a8l Ve AEES B A
o = AR s BE T 9 3370 448 HLee and Hwang 2018).
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A M48](X-ray Screening System), 3w % BAdH])(Walk-Through Metal Detector), Ft-&a<48%7dH]
(Hand-Held Metal Detector), A1ZAX4H](Shoe Metal Detector), ZWHEEFX4H](Explosive Detecting
System; EDS), Z 3235 A ekx] 4] (Explosive Trace Detector), A AZ 22 24| (Liquid EDS), 9373 A7)
(Whole Body Scanner)® -¥th, gulo] 2-&38h= AA7]ee A diidel] met depA ] A28 HA7]sE50]
Algste] ks A glk ofgfe] & FFHPIH FF H 7| 549 wE djgolrt

Table 1. Air Security Equipment Types and Technical Characteristics

Type Technical characteristics

Search equipment that examines X-ray on the subject of a search using an X-ray

X-ray Screening System . . .
Y &Y system and displays the contents as images on the monitor

Explosive Detecting Equipment that detects explosives and explosives components by ion analysis,
System X-ray scanning, neutron scanning, and other detection methods

Equipment that detects traces of explosives and pyrotechnics by inhaling chemical

Explosive Trace Detector R . . . .
P substances buried in the search target and using chemical ion analysis methods

Equipment for detecting explosive or highly combustible liquid-like hazard and

Liquid EDS R ..

4 pyrotechnics in liquid conditions
Walk-Through Metal A search device for detecting metallic objects using an electric magnetic field to
Detector locate metal hidden in the body by passenger

A search device that uses electrical magnetic fields to detect metal objects, it's
Hand-Held Metal Detector | secured to find metal hidden in the body. Hand held equipment used by circles
for additional searches

Equipment that detects hidden hazards on the underside of shoes and ankles, which

h 1 D oo .
Shoe Metal Detector are difficult to detect with metal detectors

Equipment that detects dangerous objects, such as weapons or explosives, that
Whole Body Scanner are difficult to detect by metal detection equipment, without any contact with the
body and displays them on the monitor

2.2 29| FFEWPPY] FsITA=E 5%
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2.2.1 v nER Y (Transportation Security Administration; TSA)

TSAE HOHESF-5 EdabH, TSA 952 B /ido] obd &3 Hebn|2 AR & e As7les 55
S t= o] Agksit v 1 EotH H(United States Department of Homeland Security; DHS)o A TSA2]
A5G Oigk A5A-E sk, vy 32 g o 2 g S8 mE A E e 58 FESL
TSAE 2009WEHE njZo = ¢lZsl: 37| eSS gatez 7aly notAMS o381 gl ZukE
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Table 2. Test Procedure of TSA

Test Procedure Details Description
Developmental Assessment of the applicant for certification and evaluation to test the feasibility
Test(DT) of performance for the purpose of developing air security equipment

Evaluation to the test that air security equipment meets high level hardware

Qualification Test(QT) . . . .
configuration conditions and performance operations

Evaluation to test whether air security equipment meets certain criteria when

Operational Test(OT) . ) .
applied to the actual operating environment

Field test assessment conducted before the equipment purchaser(TSA) finally

Acceptance Test(AT . . . .
P (AT) decides to purchase the developed air security equipment

2.2.2 SHu7FE9¥3](European Civil Aviation Conference; ECAC)

ECACE #9 9% (European Union; EU)) 7|72 FHI7MES Yoz A% A7 F 5ol
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A 54 T2EF H 71E A FAE Bolo] £YHY, o]F B AT 5HL A IF AHY SHEFE A
%i‘ﬂr(Keblam and Sullivan 2007). B3}, -3 HoPAH] A|ER1S 7eS AFgd wa} ZnHE &9 x5o] Al
AEH 3o WE AJdd] I3 71% H HAEZ(Test Kit)o] HHE]A 1 &4 tF2<) gl AEH 0 2= ASTM

F792, STP, ANSI N42.45 So] ]

2.4 S Aed371ed % ¥ 244

H{d

FeEe ] B A7 B Al Hlake] wEA Wt 9low, el £9e AT Ve
Table 33} o] 73 4= Jth(National Research Council 1996). A%51% 7% BFAAE Table 49} 7Fo
bl = glom I A 505 7]E S HojStHHannum and Parmeter 1998). &g H.oFgH] 8% thaf #}
7154, 5% SAANY, WS 54, B 2 U] Al #8 7w SEEJAT TR T Al
B4 37k WA A 2ol Al F4 37t 71zl disid s TR A ol AW v s Jdejolnh. FEjd utE FdE
A gule] A, e oR FUEA BAE AY, FEEA A4, FUEA HALEATE Al #e 7w T3
n| 2 Abejo)a 42} At E o) 7ukek [CT(Information & Communication Technology)th Alg} 28 A17]< 0]

o o] Aedss s Fr AA s aegs By } “’/} U]U—%LO]Ur e T 3l ASA +d=]

Table 3. Technology for Performance Certification System Operation

Phase Related Work

Publication Certification, Test evaluation, Inspection standard

Test Evaluation

Procedure, Measurement, Analysis, Applied equipment, Planning, Non conformity
Methodology

Authorization Institution

. Apply, Operator, Processing procedure, Responsibility, Record management
Operating System

Statute Law, Enforcement decree, Statutory notice

Table 4. Technical Classification System for Air Security Equipment

Performance Certification technology
Classification Level of
Technology .
securing
o Transmittance evaluation O
Aviation X-ray
Security Screening Resolution evaluation O
Equipment System ] . ) . .
Evaluation of organic matter and inorganic matter classification O
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Classification

Performance Certification technology

Level of
Technology .
securing
Comprehensive reliability assessment X
X-ray Endurance test X
Screening
System Temperature and humidity environmental test O
Measurement technology of radiation leakage O
Testing technology for metal detection rate A
Walk Magnetic field measurement O
Through . .
8 Comprehensive reliability assessment X
Metal
Detector Temperature and humidity environmental test @
Endurance test X
Testing technology for metal detection rate VAN
Magnetic field measurement O
Falling test evaluation O
Hand Held
Metal Comprehensive reliability assessment X
Detector
Endurance test X
Aviation Temperature and humidity environmental test O
Security
Equipment Ingress protection test O
Testing technology for metal detection rate A
Magnetic field measurement O
hoe Metal . .
Shoe Meta Comprehensive reliability assessment X
Detector
Endurance test S
Temperature and humidity environmental test O
Solid type explosive detection rate test X
Solid type non hazardous substance false alarm rate X
Selection of solid explosive subject to detection X
. Setting the minimum detection amount of solid pyrotechnic material X
Explosive
Detection Analysis of airport operation data for consigned baggage X
System .
Measurement technology of radiation leakage O
Comprehensive reliability assessment P
Endurance test X
Temperature and humidity environmental test O
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Classification

Performance Certification technology

Level of
Technology .
securing
Powder type explosive material detection test X
Powder type non hazardous substance false alarm rate X
Selection of Powder explosive subject to detection X
Explosive Setting the minimum detection amount of powder pyrotechnic «
Trace material
Detector Comprehensive reliability assessment X
Endurance test X
Temperature and humidity environmental test O
Ingress protection test O
Liquid type explosive detection rate test X
Liquid type non hazardous substance false alarm rate X
Aviation Selection of liquid explosive subject to detection X
Security
Equipment Setting the minimum detection amount of liquid pyrotechnic material X
Bottled . . . . . .
Liquid Analysis of airport operation data related to liquid containers in «
q luggage
Scanner
Comprehensive reliability assessment X
Endurance test X
Temperature and humidity environmental test O
Ingress protection test O
Threats object detection rate test X
Non threats misalignment rate test X
Whole Bod . .
Y Comprehensive reliability assessment X
Scanner
Endurance test X
Temperature and humidity environmental test O
equipment/integrated
equipment for new New development in response to search technology X
technology
O : Secured

At Partial Secured
X @ Unsecured
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