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Vehicle Scanning Applications

Border Security & Facility Entry Control
— Prevent Unauthorized Vehicle Access
— Facilitate Legitimate Traffic Flow

Vehicle Screening/Inspection
— Vehicle Sorting/Queuing, Speed Control
— Traffic Control, Routing, Bypass Lanes

— Primary Screening, Secondary Inspection,
Search/Resolution Areas

— Threat Mitigation
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The Threats
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Methods of Vehicle Screening ASE

S Manual Inspection

— Visual inspection
Mirrors => Inspection Pit =>Under Vehicle Camera
Flashlights, hand tools
Fiber optic scopes

Trace Sampling
— Canine teams
— Vapor and/or Particle trace analysis system

Imaging Systems
— Transmission X-ray imaging system
— Z Backscatter X-ray imaging system

v — Combination Transmission / Z Backscatter imaging system
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X-ray Imaging ASE

X-rays will do one of three things when Transmission
interacting with material

— Pass Through (Transmission) X-ray /\/\/\/\_,

— Become Absorbed (Absorption)
— Scatter (Compton Scattering) Matter

Absorption

These basic principals form
Matter

the basis of X-ray imaging

— Transmission X-ray imaging
Transmission / Absorption

— Z Backscatter X-ray imaging
Compton Scattering

— Forwardscatter X-ray imaging
Compton Scattering / Absorption

Matter

© 2007 American Science & Engineering, Inc.



Transmission X-ray Imaging ASE

Transmission Detector
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X-ray Source

Transmission X-ray imaging creates an image by passing an X-ray
beam through a target to a detector on the far side.

Since X-ray attenuation (absorption/transmission) is proportional to
the linear density (material type and thickness), the resultant image is
a “density shadowgram” of the vehicle contents.
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Transmission X-ray Imaging

Transmission X-ray imaging creates an image by passing an X-ray
beam through a target to a detector on the far side.

Since X-ray attenuation (absorption/transmission) is a proportional to
the linear density (material type and thickness), the resultant image is
a “density shadowgram” of the vehicle contents.
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Transmission X-ray Imaging

Advantages
— When penetration is adequate, full contents of the vehicle are imaged
— High density objects image very well

Disadvantages

— Low density objects appear very faint, if at all, and may be concealed by
clutter

— Images can be very difficult to interpret due to the beam angle geometry
combined with the display of the cumulative path of overlapping objects
from source to detector

— If X-rays do not penetrate fully through cargo, no data is obtained
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Z Backscatter X-ray Imaging
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Transmission Detector

Z Backscatter X-ray Imaging creates an image by exposing a target
to a “flying spot” of X-rays and collecting the resultant scattered x-rays

with a detector on the near side.

Since the degree of X-ray scatter (Compton Scattering) is a function
material type (Low Z), the resultant image preferentially highlights
organic materials while revealing the shape and form of the cargo.
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Z Backscatter X-ray Imaging

Z Backscatter X-ray Imaging creates an image by exposing a target
to a “flying spot” of X-rays and collecting the resultant scattered x-rays
with a detector on the near side.

Since the degree of X-ray scatter (Compton Scattering) is a function
material type (Low Z), the resultant image preferentially highlights
organic materials while revealing the shape and form of the cargo.
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Z Backscatter X-ray imaging
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Advantages
— Preferentially highlights Low Z_ organic materials which may be threats
IEDs, Explosives, People, Drugs, Currency

— Images are easy to interpret because they reveal the shape and form of
the cargo with a planar “Depth Of View” — multiple views

— Low dose technology is safe for driver/occupants allowing a full vehicle
scan with drive through configurations

Disadvantages
— High Z_ objects (Metals) may appear very faint if at all
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AS&E Cargo Inspection Systems ASE

Transmission X-ray Z Backscatter X-ray Combined TX/BX X-ray
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Mobile Systems

Gantry Systems

Drive Through Systems

Sentry Portal Z Portal Truck/Car Sentry w/Z -Portal
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Mobile System Configurations ASE

Transmission X-ray

Z Backscatter X-ray Combined TX/BX X-ray
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Mobile Systems

MobileSearch TX Z Backscatter Van MobileSearch HE

Advantages
— Flexibility/relocatability
— No permanent infrastructure requirements

— Multiple operating modes: Dynamic drive-by
scanning or stationary scan modes

Disadvantages

— Cost and maintenance of mobile platform
— Vehicle homologization to local regulations
— Refueling logistics

— Some set-up time to begin of operations;
breakdown time at the end VP s 4 o |
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Gantry System Configurations

Transmission X-ray
I Seatiang ‘ ] — -

OmniView TX Gantry

Advantages

Z Backscatter X-ray

radiation exposure

resolution

Disadvantages

office

— Lower throughput due to vehicle staging and driver

logistics
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Since driver/occupants exit vehicle before scan, no
Can use high dose to cargo for best penetration and

Rail drive system provides perfectly smooth and
consistent motion for best image uniformity

Infrastructure requirements: physical footprint,
radiation controlled zone, and operator/image analyst

OmniView Gantry

ASCE

Gantry Systems




Drive Through System Configurations

Transmission X-ray Z Backscatter X-ray
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Sentry Portal Z Portal Truck/Car

Advantages

— High throughput and ease of use: driver/occupants do
not need to exit vehicle before scan, very small

radiation exposure
— Small footprint

Disadvantages

— Must use very low radiation dose to ensure
driver/occupant safety which drives imaging trade-
offs for TX system (Penetration<>Resolution)

— Peripherals systems needed for vehicle tracking
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Combined TX/BX X-ray

Sentry w/Z -Portal

ASCE

Drive Through Systems




System Integration - Peripherals

Radiation Portal CCTV / Digital Image

Monitor Capture
License Plate Undct:%r Vehicle
Reader / OCR amera

Manifest
Scan
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Example Vehicle Screening Applications

Entry control points

— Petroleum/LNG port and storage facility layout

Scan Cars & Trucks Entering/Exiting

— Z Portals & OmniView Gantries

— High profile building complex concept

Protect prestigious facility & clients

— Car & Truck Z Portals

Border security
— Z Portal

- ZBV
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“In comparison to the technology
currently used by CBP, the Z-Portal
provides a much clearer image of low
density objects that may be hidden in
car fenders, tires, trunks, gas tanks, or
under the hood.”

“The advanced technology offered by the
Z Portal is an additional tool deployed as
part of CBP’s strategic layered defense at
the borders,” said Assistant
Commissioner for Field Operations
Thomas Winkowski.
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High Energy High Energy Backscatter Backscatter High Throughput
Gantry Mobile Portal Mobile Portal
Technology Trgg(s:rkr;iggit(t)gr+ I@ggg?g{%} Backscatter Backscatter Transmission
hrotighput 25 Containers/hr 25 Containers/hr 120 Containers/hr 120 Containers/hr 150 Containers/hr
Mobility
Footprint /

Exclusion Zone




QUESTIONS? COMMENTS?

For additional information or questions, please con tact:

Jasper Weijman

Vice President & Managing Director Europe
American Science and Engineering
829 Middlesex Turnpike

Billerica, MA 01821

Telephone: +31 (35) 525 0307
E-mail: jweiiman@as-e.com

Web: www.as-e.com
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