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- TSA System Integration Facility (TSIF)
- San Francisco International Airport (SFO)

- Morpho Detection, LLC Headquarters
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=~ AOT \ N TSA System Integration Facility (TSIF)

UNUINKUINVO9 TSIF

 TSIF sg"qag'ﬂ181uﬁ161ﬂ1ﬁ81u1mﬂu (UFUIIA (Reagan National Airport)
Taeluid) 2000 18150159 uiing1 128,000 ms191ls e 1Tl uoinaass
(Laboratory) iloms3ssuaswanialnsainneestumssnmniuiaeasis
AUNMTAVUIANVUEI VOITHT FOILNT N

e TSIF dluminsaruves Tsa Falivihnnanlumsisonazsimuiginsal

= |
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o A S A Y Y Y
* TSIF 1éautiunmsnagouginsaiiferdesiunissnuinnudasans
AUMIANUIANIUE e 15 lunsIdetazwaiul Tasnsnadeuainalnoglu

AT2UIUNT TSA Testing Life Cycle (TLC) 113y 3 dunpuaall

Developmental Testing (DT)

Qualification Testing (QT)

Operational Testing (DT)
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Developmental Testing (DT)

L“];‘Ju‘l‘?u@]f’)uuiﬂiﬂﬂﬁﬂﬂﬁﬂﬂ@ﬂﬂitﬁﬂ Tagn131u1IanIzilavI LA
Tanszida@eunyy (Simulants) M lFlunszuiumsnaaoy Fagutiuns
Tasvulsa1uInermansuazimalu1as (Science & Technology : S&T)
aNA Department of Homeland Security (DHS) IuﬁﬂﬁﬂﬁﬁaﬂWi
Transportation Security Laboratory (TSL) C']éﬁ G%}JQ’EJQJ:GL‘H Atlantic City,

New Jersey (1) U1an ueluunansaimsnaaey luduaouil Aduiiuns

Tae TSIF 194
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Qualification Testing (QT)

gll 2 Y] o <
Tuduaeull TSIF Hiaglszasalumsnageuldiiluldawanudosns
I EARIL I RERAILY (System Requirement Testing) FIUDINTNATOUAIN

Uuifedeve1glniol (Reliability), N1311395011 (Maintainability) 1@z
MINATOUANTTOULVI9UNT Bl (Availibilty) Iagnsnageuszautiums
auauanmadenl¥lndidsssuaaud feziglnsellfanauas
1#911939 et lutuaeumsnaaeul 923n13 SaI SOPs, Concept of

Operation (Conops) 118 Human Factors criteria
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Operational Testing (OT)

= 1 . . I~ g’l Y o A o
ﬁ?’ﬂljﬂﬂg'] Field Testing Lﬂumuﬁﬂu@'ﬂﬂ1ﬂ ﬂ']!uuﬂ'limﬂﬁﬂﬂiﬂﬂﬂ'liu’]
P - ~ Y, Y, a ¥ )
@ﬂﬂﬁmﬂ WWUﬂ1§1’]ﬂﬁ@U1umu QT 13 ﬂﬂiﬂﬂllaa llﬂﬂﬂ@ﬁ!la$(1°]f\11u

U N1 INIAYIU ‘Vlllﬂ”l'il‘ﬂ‘ljiﬂ”lﬁﬁniﬂ_lﬂﬁ GINL%TH‘L!"I‘V] TSA ‘V]‘iJ{,]‘]J@Q"I‘L!

2
iﬁuﬂﬂﬂﬂﬂﬁﬂ!uuﬂ Vo L‘LIHN'EWENTHNflﬂ"IiG],G]N'IH Wﬁ@‘lJfJNﬂWﬁ”lﬂ‘VlLﬂﬂ‘Uu

naUIT TSIF ierhwanndlFnuulsulesnunimvesgnsaine 11
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nuMINaaauaIn TSIF uazgnii lflyaiuada

a Mo Imaenuluanigomsn mulnsan1sanieg ag
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® Passenger Screening Program (PSP)

A q o g 4 ) ' o 4
- Advanced Imaging Technology (AIT) : 111 Software ﬁQﬂW@JH”I"’UHLﬁ@ﬂNW‘LJS’Jllﬂ‘UQ‘]JﬂSm
Q . 1 Q g
asaua Iaoes Fanfunnuiudiudrvesdlasasuiniu Tasvzuansn g laoaislu
sUIVU0In 1N TATI519 (Generic Outline) WioNAVF13 19V INNADIAITS YA NOYTLNI

NITUIUNITATIVA DU
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® Passenger Screening Program (PSP)

- Advanced Technology 2 (X-Ray) : 111U Software ﬁgﬂw"’m wuan AIT Wianusasaluns
Uszanaran1sasesusagdesasdonnndu santhissansasz ysiahadesaedoniely
faTases 1d5a59 Taedmihiansoldaunses Workstation 11AT09 Body Scan Teviud
13/d03T1911411A3 09 Remote Workstation WaiiiieannNuAana1avesn ningdesdade i
Alaes No1slunsan

gettyimages
Bty Millesr
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® Passenger Screening Program (PSP)

. . . = Y g y
- Credential Authentication Technology : L‘ﬁuqﬂﬂi m‘ﬁt;gﬂ WAV WNDATIVEOULON AT Passport
' QS g 1 4 N . .
Niin1sdasundasenaisinaiurie i iieilunisAansesd laeas a 9@ Screening Check Point
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® Test Article Program

- Improvised Explosive Device
- 3D Printing
- Bottle Liquid Scanner (BLS)

3

@ @ { o a a S
mMswauIngnadounin g ludes Lab Taon1ssiusuuinalunmsiseavsolnsainly

a3 9

' 9/ s ' Y = Yo @
neni1IIgy %1ﬂﬂ'5$’3¢]ﬂ’liﬂﬂﬂ’lii181’l TSA Ulﬂi‘lJﬂ’lii'lEN'lu%'lﬂ'Vl’ﬂaﬂ
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TSA System Integration Facility (TSIF)

/ 4
g
AIRPOI
Figure 3-3
SCHEMATIC VISUALIZATION OF AN IN-LINE CBIS USING HIGH-SPEED EDS

IL
1

® Electronic Baggage Screening Program

- Stand Alone

- In-Line

LEGEND

B Un-Screened

[0 EDS Screenng £05 SCREENTG AHEA
= 7000 83 =T

Figure 3-7
SCHEMATIC VISUALIZATION OF AN IN-LINE CBIS USING MEDIUM-SPEED EDS
[ undergoing OSH
I Failesd OSR
[ 1 OSA ¢ ETD Screening
= cleared




TSA System Integration Facility (TSIF)

o P v W a
Wumsauaznagevuglnsainlflunsasivuingszida  EDS  (Explosive
g 9 ' Y ) ' %
Detection Systems) A1u31uuunslFau unvzidunisniulunisnageunisyiauimniuyed
gUnsun1Fu uy In-Line l¥dwmiunszidhduniszilseinan Checked Baggage $95270
: < 1 4 Y a

ussnnlaneaniesa  Taswiuanusiaisa tazanuasiiieslunisasniuiagsada 90
mudunaaeunionaz U

] Idealized 95%
TSA EDS False OSSR Average Belt Speed Throughput Throughput

Procurement | -Alarm | “Clear OSR (feetiminute) ™ | (28" bag with (bags/
Classification Product Category Rate” | Rate®™ | Time (sec) 12" spacing) ¥ hour)'™ Current Status
EDS-CP L-3 exXaminer XLB High-speed T8D TBD 20 68 1205 1145 Certified (EDS-GP)™
EDS-CP MDI CTX-8800 DSi High-speed TBeD TBD 20 80 1063 1010 Certified (EDS-CP)'"
EDS-CP Smiths HI-SCAN 10080 XCT High-speed TBD TBD 20 a8 .5 1800 1710 Certified (EDS—CF’)"‘??
EDS-CP L-3 eXaminer 30X 6700 Medium-speed SSlI 881 20 30 532 505 Qualified (EDS-CP)W
EDS-CP L-3 eXaminer 30X 6700 ES Medium-speed S8! S81 20 40 TO0S 674 Qualified (EDS-GP}{L"
EDS-CP MDI CTX-9800 DS Medium-speed SSi SSi 20 40 709 674 Qualified (EDS-CF’)"E’
EDS-CP MDI CTX 5800 Medium-speed TBD TBD 20 28 498 471 Certified (EDS-CP)™"
EDS-CP SureScan x1000 Medium-speed TBD TBD 20 48 864 820 Certified (EDS—CP)‘T’
Legacy L-3 eXaminer 3DX 6800 Medium-speed s8I 581 20 30 532 505 Qualified {Legacy)™
Legacy L-3 eXaminer 3DX 6600 ES Medium-speed s8I 881 20 40 709 674 Qualified (Legacy)‘*‘"
Legacy MDI CTX-8400 DSi Medium-speed ssli ssi 20 NIA™ 458 435 Qualified (Legacy)"™
Development | Rapiscan RTTS&0 Medium-speed TBD TBD 20 50 886 842 In Development' ™™

Tagluarrvnaiiy wsesnmunisnaasyl¥a1uuuy In-Line 3§ CTX 9000, CTX
9400, CTX 9800 1182 145211 Mini In-Line 3 CTX 5500, CTX 5800
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AIRPORT

vayan 1l SFO Airport

@ Gassaag ® Connectto 60 U.S. City with 20 Domestic

Airlines

® Directlink to 29 World Wild Destination with

25 International Carrier

International
Gates A1-A12

v = R T ® As0f2009, SFO is the ™ largest airport in
e N —temational "\ pe ;’-V-:-k:_':_j_ USA /20" in the world.
—_—N\ : .

Terminal

‘4\\ Main Hll

. [ International ® United Airline and American are two largest
International @ \, GarageA

Gates G91-G102 carriers

j
/ International | . . . . .
® Virgin America— Principle base of operation.
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San Francisco International Airport (SFO)
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Baggage Handlmg System -
"N Terminal 3 Boarding Area F
In-Line EDS Optimization

Boarding Area F
(Gates 68-72, 73—-73A, 74-75, 76A-76B
77A-77B, 7T8A-78B, 79-86, 87—-87A, 88—90)

Utilized by :
United Airlines, Air Canada and Continental

Airlines.
The system has eleven (11) CTX 9000 Morpho
Detection Incorporated (MDI) EDS machines in

two banks of four (4) and seven (7) each
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= AOT Uy N San Francisco International Airport (SFO)

Baggage Handling System - SFO

The major objectives of the proposed Integrated In-line CBIS are :

» Upgrade the existing in-line system CBIS system to be certified as
per PDGS version 3 as a minimum and achieve optimum performance

* Incorporate the latest in-line security screening technology
l.,e. CTX 9800’s

* Improve TSA employee CBRA work areas and ergonomics

» Provide capacity for future growth
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San Francisco International Airport (SFO)

Peak Originating Bag Rate

48 bags per minute

L.oad Factor

90%

Average Bags Per PAX (per airline input)

148 International
(.93 Domestic

Type of EDS device

CTX 9800

Number of EDS devices (N+1)

5+ 1 (6 total)

CTX 9800 bags per hour throughput

640 BPH

Peak capacity — combined all loops (5 devices)

3200 BPH

Peak 10 min throughput (year 2017)

500 bags (equates to 3000 bph)

(OGG and OS nor
surge included)

included,

Bag spacing for the CTX 9800

12" munimum (per TSA OST)

% of bags alarmed at Level 1 (CTX 9800)

% of bags cleared at Level 2 - OSR (CTX 9800)

Number of ETD Operators (2017 (includes 00G &
05))

20 (15 CBRA and 5 Oversize)

Design Phase for 2017:

August 2010, Flight schedule as provided by SFO&UAL.
- 1.1% to 1.3% annual passenger growth factor for Dom.

- 3.9% for Inter.

Number of OSR Stations 4
% of oversize bags (4%) and OOG bags (2%) 6%
g Per SFO and UAL operations
=¥ Actual EDS device provided will be dependent on the TSA and whether fidure
higher throughput devices are available ai the fime of installation. For the
purpose of this report the CTX 9800 is described throughout 20
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Baggage Handllng System - SFO

Description of Operation :

Level 1 : 6 x EDS Screening

(38% False Alarm Rate for Present)

%%;ews“::“:m
_“E. Level 2 : OSR with MUXv.2 by TSO

z:-:;-" tr: W

=
- = -
=i e =
:
»

Level 3: ETD by TSO

It is anticipated that early installation
will commence in the 1st quarter of
2012,
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Morpho

Morpho Detection, LLC Headquarters



Morpho Detection, LLC Headquarters

EDS Experience

= Over 2,000 Explosives Detection Systems installed worldwide since 1994

- First Computed Tomography for Hold Baggage Screening
= Over 20 years of manufacturing and deployments around the globe

= |n over 40 countries worldwide
1994 — FirstCTX5000™ GE - from 2002 )

Security

@ InVision Technologies
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AIRPORT

Morpho Detection Global Footprint

? EUROPE/ 2,186
: ’
F Global Units
. / ~ = -  J, sold
; | WoE ‘ R =244 CTX 2500™

- 677 CTX 5500 DS™

NORTH P S - <67 CTX 5800™
AMERICA | % W >V i S ) - 777 CTX 9000/ 9400
. MIDDL DSi™

- 421 CTX 9800 DSi™

........... 27 ’77 5
! Worldwide
systems sold
= 19,053 Desktop

Fem

W=y 3 947

= 2,482 Handheld
-768  Portals
= 5,472 Other

24
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AIRPORT

CTX 9800 Dsi : In the field & In actions

Over 400 units of CTX9800DSi™ since it was commercialized in 2009

. US Airports 149 units I..‘
. : Transportation e\
. Airports of Canada 24 units SecurIi)ty Heat. "o \A/
. Airports of Turkey 18 units Administration Making every journey better
. Pulkovo (Russia) 2 units
Tepe Akfon
g H da (Egypt 2 units e '
MR ' ‘ Flughafen
: Narita (Japan) 13 units /A\ Miinchen Airports
. Abu Dhabi (UAE) 1 unit TR W ACETA Uve.SmiscndPp
. Nice (France) 4 units
. Honk Kong 1 unit
. Munich (Germany) 1 unit NA*_!H - X ﬁé‘igfﬁl “”R
- NARLITA ALREORYT AEROPUERTOS DEL SURESTE
. Tianjin (China) 2 units
. Heathrow Airport (UK) 45 units "
. Airports of Mexico 14 units g, 2 CI AL A oa
«  Cochin Airport (India) 4 units mR | o A bl - ~PULKOVO
. Glasgow, Aberdeen, Southampton 10 units
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CTX 9x00 in comparison

CTX9000/9400/9800 commonalities at a glance:

= Same footprint requirements for easy replacability
= Same tunnel size for easy physical BHS integration
= Same regulator approvals

= Ability to run on the same MUXv2 network

CTX 9800 advantages ata glance:
= Higher throughput
» improved FAR and detection performance thanks to full volumetric 3D
scanning
- More accurate operator analysis thanks to high-resolution 3D image
= Higher reliability due to simplified design
- Easier bag jam removal and maintainability thanks to access panels

> Reduction of mistracks and bag jams
Improved bag tracking allowing 10 cm bag gapping
Continuous single conveyor

- More flexible BHS integration thanks to support of additional
communication protocols

- Capable of longer bags processing for reduction of OOG lanes

= Lighter weight

CTX 9000/9400

CTX 9800



Morpho Detection, LLC Headquarters

AN

CTX 9x00 in comparison : Differences

...but thanks to next-generation technology, better reliability and higher
petformance can be achieved on the CTX 9800 platform.

CTX9000/CTX 9400 CTX 9800

2D CT slices

Limited to three bags per scanner

Max. bag length: 1.4 m
7779 kg uncrated weight
Round tunnel entrance
Variable belt speed
400-450 BPH max.

BHS communications:
Ethernet/ControlNet/Profibus and Modbus+

4 computers for image processing
Passive or active curtains
Three internal conveyors

Full volumetric 3D image in one bag scan

Dual-energy capable

Continuous scanning with 20 cm bag gap
recommended/ 10 cm tolerable to reduce

mistracks

Max. bag length: 2.4 m
6713 kg uncrated weight
Rectangulartunnel entrance

0.3 m/sec
>1000 BPH

ControlNet/Profibus / Modbus/ Modbus

TCPIP/Ethernet

1 computer for image processing

Passive curtains only
1 internal conveyor
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N Morpho Detection, LLC Headquarters

Weight reduction down
to 6700 kg

Same footprint
Increased Reliability

Single conveyor
through the length of
the system

Able to tolerate bag
gap of 10 cm

Scan 2.5m long bags

Simplified power
distribution

Improved bag tracking
and bag jam detection

CTX 9800 Improvements

| | |

6 Tunnel access
panels on both sides
of both input &
output modules
provide direct access
to quickly clear bag
jams

.
'
v

LN

Access panels have
Interlocks to shut off
X-rays and conveyor

Bag jams can be
cleared without
shutting down gantry
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AIRPORT

CTX 9800 Improvements

Identify Threats

= Helps detect and categorizes threats

\
\
.\
o)
L)

Reduce False Alarm Rates

= Enhances analysis of details and specific
structures of suspected threats when combined
with advanced navigation tools

Lower Operational Costs

= |mproves efficiency and effectivity of security
decisions

1: Silverspoons 3: Bottom of frying pan with dimple detail

2: Toothpaste 4: Giasses incase
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o YAy Yo =2 ) o a
msianuinlasunnmsaneanuinlfndunmalunmsaniulasams
5uilgaszvuasnaeuingszida (HBS) wazmslsulgesssvuarnasansziihdunise (BHS) MTB

Q

1. IMIUIATO9 EDS

A3 129 1uilaqiiv NI TuAIsALTIUTASINNS

Usetan Medium Throughput I7uu EDS Uszian High Throughput 3nuu 26
WINUA 26 LATAY ww3avwinAuilaxiiu
(13 1A3a9 facv) 2AD A :

- 1715 Redundancy N&uysaiundu

- psaitaIaglua usalaoule s dusaod
Asauenanseiih

AL e )
- T alun1TaINULRTNITLNTIT A B FITU
EDS uszinn High Throughput viagnln
FuuAsavilaaiu

286 :

- AT aTunIsaInuLara1siingdsTn UL
alele!

2iaLe :
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JAOT ) N SUMMARY

o Sld' Yo =< 9 o A
mimmmgw"lmumﬂmiﬁﬂymqmuﬂmﬁuuu’mN“l,umimmuimami
Usudeszuuastnaouingiziia (HBS) tazmslsuilsessvuandesnsziihdunise (BHS) MTB

L]

2. False Alarm Rate (FAR)

A3t uilaaiiu UMY TuAIsaIuTASINNSH

Uszunen 22% SFO ussunean 38%
A1 FAR fywansenusalaniannseiiing ag
A9 ae BIR (Level 3) TaaviA1 FAR
]9 AL flanaazgnait&aiiniagBIR
qumnmu funananisUfiiceruua
La'mu'm‘lu‘nao BIR
97 SFO La'mmmmﬂgummmﬂmmumm
TSO q‘i’oummaumm‘lumsmsmﬂumﬂ‘lu
aszithd&unisele Taa'lusaatdaylannuii
ST TULRCH IALRITUIIN 9 TURINR
ﬂsmnman'sumuﬂ'ls‘musn'\sns.,tﬂ'\d’umsv
Wail TSA 1afi1vuaal FAR 2usin (Minimum
Requirement) 13 dsanes 20% - 25%
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o YA Yo = Y} o Aa
nsthanuinlasuannmsanuiganumnlfdusuamialunsauiulasams
Usvilzeszuuaitnasuingizila (HBS) uagmslsuilyeszuuanasansziihdunise (BHS) MTB

q

3. MUX Server

A3 T2adv vl iiu UMY TuAIsALIEUTASINNSY

MUX vl SFO - MUXv2
MUXv2 SW &unsalaviusiuduiasazine
(Network) LGN MLa3ags CTX 9000/9400 120911
ag'le
fo1lu alulvdINansENUAan1sIWLZANS
anLdavnseithd&uniszalsavaialnsailusyuy
Computer Server Lasnagaun1stwaIuln
BaUTas NaUUINIAAAI TAUNRIANN
ol Lﬁumstﬁaum'amsﬁwmwm’w;znn
Computer Server (MUXv2) 1anfiuiasag CTX
Raiuua? B IHuAITARAILRITaNGa
tA3ad CTX 9800 Tvid@unsalavulasguysain
NYH

Caan pr——— e
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SUMMARY

o YAy Yo = ¥ o A
nsthanuinlasuannmsanuiganumnlfdusuamialunsauiulasams

Usvdgeszvuasnaeuingse

q

4. Image Storage

iia (HBS) tazmisdiviljeszuuauasansziihdunisy (BHS) MTB

A5 T2adv vl iiu UMY TuAIsALIEUTASINNSY

3 U LaNe Suspected Bag

SFO -2 U4 naan

AMWANALATAY CTX 9800 TANuastduagy 39
ﬁwummwmnm‘1mwmnm‘%’ao CTX
9000/9400 ua.,‘imuma"lﬂmsmumwmw
mmﬁa.ﬂlnmamaomu 48 21 Tu9 FanseiiAa
wiansaifialnadu
ATRINTAAILIUNITRUAYU (Traceability) ‘la
viuvi V

forlu AsalvieasnIsRuTIilunsTaLAunw
u1nnNITU dusavinlataanisuwu Hard
disk ¥3a15u1l395uu SAN Storage 11l
UseINGAWIANNDTY
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