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R&D Master Planning on the Next
Generation Aviation Security Screening

System

Abstract

I . Subject

Master Planning on the Next Generation Aviation Security Screening Equipment

System

IT. Objective

Aviation security at airports must be considered significantly to ensure the
safety of airports, aircraft and passengers. However, due to the excessive security
screening process, it causes passenger inconvenience by time-consuming queue,
congestion and hindering the smooth flow of traffic, therefore efficient utilization
of passenger terminal is in difficult.

Korea’s aviation security screen technology development has not been reached the level
of advancement compare to other fields of aviation industry, and the aviation security
technology is relied entirely on foreign technologies therefore, more than necessary
budget has been invested.

Therefore, this study proposes that testing and evaluation standards for security
system to ensure reliability, study on detailed testing evaluation measures, with
ensuring suitability at international level through development of next generation
aviation security screen system. It also suggests technology development creates

a niche overseas market and leading related technologies through preliminary

- III -



studies.

II. Scope of study

Analysis on the domestic and international policy on security, economic and
technological development trends, infrastructures and base capabilities will be
carried based on the background and necessity of promoting the next generation
aviation security system development. The demand of the necessary technology
will be derived from those analyses.

Advisory council will be held with expert group to determine required
technology, and set the key technological priorities to be pursued in the future.
The contents of the study cover authentication measures of the results,

commercialization and business plan.

IV. Study results

The project has been composed four sub-projects in order to develop
technology of next generation aviation security system
- Measure to establish next generation aviation security screening equipments

- Next generation aviation security technology development

Development of information integration methods and profiling analysis

Establishment of authentication measures for next generation aviation security system

V. Utilization plan after the study

- Define the scope and the objective for the research development plan

- Provide detailed action plan with vision and strategies of research development
for the key study contents and strategic priorities, and cost evaluation

- Avoid trial and error, and delay of development schedule that incurred in the early

stage of the project by providing technology roadmap and development plan
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$5% B 55y WA
: “Millimeter wave imaging method and system to detect concealed
object”
- WS US 8213672, =LA 1 2012. 7. 3
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: “Detection of a concealed object”
WS . US 7834802, 554 AF : 2010. 11. 16
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<39 19>Detection of a concealed object

O 539 : “Millimeter wave screening portal systems, devices and methods”
- SEWE . US 7804442, =Y A : 2010. 9. 28
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<2 ¥ 20>Millimeter wave screening portal systems, devices and methods
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517 : “Hand-held device and method for detecting concealed weapons and
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<1921 >Hand-held device and method for detecting concealed weapons
and hidden objects

O 53" : “Detecting concealed object at a checkpoint”
- SEWHI ;. US 7405692, 55YA} : 2008. 7. 29
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<9 22>Detecting concealed object at a checkpoint
O 539 : “Millimeter wave portal imaging system”
SEWI : US 7385549, =LA @ 2008. 6. 10
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<Y 23>Millimeter wave portal imaging system

“Security system with metal detection and mm-wave imaging”
W3 US 7248204, Ei?é_x} 2007. 7. 24
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<Y 24>Security system with metal detection and mm-wave imaging
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“Millimeter-wave active imaging system with fixed array”
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- SEWHSE : US 7212153, =Y AF : 2007. 5. 1
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<29 25>Millimeter-wave active imaging system with fixed array
519 : “MMW Contraband screening system”
- eEWE : US 2005/01106721, 5L A} = 2005. 5. 26
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<39 26> MMW Contraband screening system
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: “Signal processing for object detection system”

SWZ : US 6856271, 5=LA 1 2005. 2.15
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<29 28>Imaging method and systems for concealeed weapon detection

O 53| ® : “Concealed weapon detection system”

- 5E5WMIE : US 6359582, 5=} : 2002. 3.19
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<39 29>Concealed weapon detection system
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: Method and apparatus for hazardous liquid detection
M3S . US 7355402, 55 : 2008. 4. 8
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<9 30>Method and apparatus for hazardous liquid detection
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t}. Backscatter

O 539 : X-ray backscatter imaging system including moving body tracking
assembly
- TEWE 6094472, S= 1 2000. 7. 25

- 89k AW Y=
XdE ol &3 FX e Agho] AAE Fdste vhdl Aol 2 F
AES AXNE s, dojo Zmeod £33 =@ £ 270
03&Wedl o]FoiA M 3T Fds Aelste 1M AAT. o 53
+ Rapiscan security ProductsA}®] Backscatter #|ZF°| T3t S35 =

2 A gHAE e BE9
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MODULE 4

15

samEr
144::' /

10 15
X-RAY
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MODULE 6

/1:'/1-}3/!1 A2

<9 31>X-ray backscatter imaging system including moving body tracking
assembly

O 53| W : Xray backscatter detection system
- TEWE : 5181234, T =Y : 1993. 1. 19
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<9 32>X-ray backscatter detection system
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£5 = BF 9 225 4 MEste 4d7ES gRlook g
O o] REEL E3] d9 Aol AFHoZ MEsles BAZ FEATEFFS
2 A o mEpA ol F-Fol 't AFNE sF= Hebek HEMT 7]
&S o] 83 LNA AF MEe HZ 54 SiGe 7192 BiCMOS 71&2 o] &
Sk AT A Al dx FHa e A4
O E3 CMOS 7|&€& o]Z9 3I2E F&Hoz HAAY £ Y= F-AS zta
AL, EHE“JM Al AFGAIE JAF] EE S e Aol o] o] r|&E o
83 Al o] W3y F.
7} Wt MMIC LNA AZE&
- Northrop Grumman
AT
REY Zo5d | ©]5(dB) B)T P1dB(dBm) =5
ALH503 80-100 16 4.2 0 HEMT
ALH497 80-100 17 42 0 HEMT
ALH495 80-100 18 4.3 3 HEMT
ALH504 82-102 18 4.1 3 HEMT
ALH394 92-96 17 5 5 HEMT

<¥ 19 > W g9 MMIC LNA A=3 3
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- 5=d : 100nm MHEMT 7]&<

4 4.7dB

. Wt MMIC Power Amplifier

o] 83k LNA 7N : ©o]5 14.8dB, =A

- Northrop Grumman

&Y F o} °]5(dB) | P1dB(dBm) | Psat(dBm) 54
APH635 92-95 17 20 22 HEMT
APHA482 92-96 75 22 25 HEMT
APH631 92-96 23 15 18 HEMT

o}, SiGe 7]|¥Fe] G214

o

<¥ 20 > W B9 MMIC Power Amplifier

- “A 94-GHz Monolithic Front-End for Imaging Arrays in SiGe Technology”

o =4 : 3] LNA A&, HEo]5 20dB, die area
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raai s

= 0.1lmm~"2
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Aunlenns

<2¥ 33 > SiGe 7|¥9]

Om— o
nEf—=chip,

ladi CirRe L

- MIT University : “A 94-GHz Front-End”
o 54 : F9FRS - 90-98GHz, M 3o]5 45dB, A5 8dB

- IEEE Journal of solid-state circuits, Vol.46, No.2, Feb. 2011,
“W-band CMOS Receiver Chipset for Millimeter wave radiometer system”

FA5A4 89dB, Die =7]

£% +8U9% 12GHz, ©|5 35dB,
1.5x2mm”"2,

2549 oUmW , 1A oA A slel TP,
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<39 34 > W-band CMOS Receiver Chipset for Millimeter wave

- Leland Gilreath, IEEE Radio Frequency Integrated Circuits Symposium

(2010), pp. 79-82

“A 94-GHz Passive Imaging Receiver using a Balanced LNA with Embedded

Dicke Switch”

54 . A 7Ive 94GHz AR 3] ¢
BiCMOS 71&< ZA-&3dte] Azek. 9% 26GHz, LNA ©|5 30dB,
NETD(Noise-Equivalent Temperature difference)= 04K, AFEZH#H2
1.8V 7]l 200mW, ZL7] &= 5x2.5mm%.

L sEsimmEEmEmE
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Integration

- Each Layer:
« Amplification
* Phase Shifting
« Combining L
Has An Integrated Function :
= = LNAs e —
- High Monolithic Phase Shifters _asealrE

- Permanent Layer Bonding

- Device Integration Heat Sink
» Monolithically
» Flip-Chip
» Lift-Off
o . Combining
- Monolithic Packaging Network iﬁ' =
nm— T - §

« Integrated Processors

<9 36 > v dIvEHI 249 A

O Active millimeter wave scanner
A nEY g9 ol a2z JtA St nadE, nEAe)
G4 dgozd egEAel Fe, 94 B AR = =
7] 9% Al A&Ho AAHL 9.

SMtH 9 (24GHz)= ©]-&3ty FE SIS 2=/ Eel gk
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e Active millimeter-wave and sub-millimeter-wave imaging for Security
Applications, IEEE, 2011

o A Handheld active Millimeter-wave camera, IEEE, 2010

e Active MMW multi-parametric imaging techniques for security
applications, IEEE

e Coherent MMW Imaging for security applications, EuMA, 2007

O FMCW ®W24l& A &3 active scanner
e Concealed weapon detection with active and passive millimeterwave
sensors, two approaches, Helmut Essen,
o AFUE : 94GHz Y ellA 400MHzt &S zH= FMC
I ool & o]gT S N 25 W =
FA AT = 3~4m.

=

o) w3
o

€ AHY JiE,

o
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<Y 38 > FMCW Scanner

¢ A 3-D Millimeterwave Luggage Scanner, Manfred Haegelen, 2010,

e ATUE : QAHE FoE FAL AW AT 058 SAN2WL )
2 Wl 9(94GHz), tI¥Z 8GHzSl FMCW WS 28311,
SAR A&z 71 A& 2 E M

|
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<9 40> 7Y AF A4 A3

e Active millimeter-wave and sub-millimeter-wave imaging for Security

Applications, David M. Sheen, IEEE, 2011,

o ATUE : BHMESE LelvHaelste Fabrr ol AEELL 9l
T ol 9MN2HY Ay FUAFHsE o8 FudY
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O Passive millimeter wave scanner
- Wriele] Boje WelnEnE o) gl ;YT nFAe] Gy
W EUEAS B, 3 9 B EHD AEE AT

o]-&3 Tl T2 el A

= = l =

I A3, Aol dFe TAE FUY Ats LNA AA 3 A
Q
A

T A5
o] Folxt Fazgh
- HIHA AT o] Es D v g Y AlA @H2010d 7]1F)>
& =5t 2g
Active/ Freq. Scan Sensitivity | Pixel (Framerate Ref
Passive {GHz) method format | (frame/s)
e Frequency + . - (Folinko et
Trex Passive 7539 ¥ 23K 128 = 6 0.3 =
i mechanical o] al,, 2003)
".‘_ o | :
Millivision | Passive 100 Mechanical - " 10 ¢ L;m‘; il
QinetiQ | Passive 35 Mechanical | 028K | 32x32 1 [imig’; f]'t
Northr
OTEP | passive | sa-o4 Mirror 2K 30 % 20 17 (Yo
Grumman 2006)
Farran (Vizard &
Technolog | Passive | 94,140 hlirror 1K B3 =30 10 Dovle,
v 2006 )
NHE Activ : POy 30 % 20 0.1 (Kukd, 2008)
I Active 6062 Madiarica - : , 2
Tohoku : . : s ; Mizme et
University Fassive 30—40 |Imaging ArTay 1K bx6 10 al_2009)
Fujitsu | Passive | 8499 | Mechanical 1K 40 % 40 01 &ﬁ}*‘l"

<E 21 > EIvEIG g9 AA A

e System design of focal plane array based MMW imaging radiometer for
concealed weapon detection, IGARSS, 2011
¢ A W-band CMOS Receiver chipset for MMW radiometer systems, IEEE, 2011
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