U.S. Department of Homeland Security

Freedom of Information Act Branch
601 South 12th Street, TSA-20
Arlington, VA 20598-6020

, Transportation
} Security
Administration

_ 3600.1
October 18, 2013 FOIA Case Number: TSA12-0730

Ms. Catherine Crump
American Civil Liberties Union
125 Broad Street

New York, NY 10004

Dear Ms. Crump:

On July 30, 2012, you submitted a Freedom of Information Act (FOIA), 5 U.S.C. § 552, request
to the Transportation Security Administration (TSA) for documents pertaining to TSA’s “use
and/or funding of automatic license plate readers (* ALPRs”)”. On September 19, 2012, TSA
informed you that a reasonable search of records was conducted and no responsive records were
located. You then filed an administrative appeal challenging the adequacy of the search
conducted by TSA on November 17, 2012, On January 8, 2013, you were advised that a second
scarch for records was conducted and TSA located records responsive 10 your request and
remanded them to the FOIA Branch for processing. You were further advised that once the

processing was completed the FOIA Branch would respond directly to you using FOIA case
number TSA12-0730.

A report consisting of 179 has been reviewed and 170 pages are being released in their entirety,
with pottions of the remaining nine pages withheld pursuant to Exemption (b)(6), which allows
for the withholding of all identifying information that applies to a particular individual when the
disclosure of such information "would constitute a clearly unwarranted invasion of personal
privacy.” This requires the balancing of the public’s right to disclosure against the individual’s
right to privacy. After performing this analysis, it was determined that the privacy interest in the
identities of the individuals in the records you have requested outweigh any minimal public
interest in disclosure of the information.

Fees

The fees incurred to process your request do not exceed the minimum threshold necessary for
charge and, therefore, there are no fees associated with processing this request.

Administrative Appeal

In the event that you wish to appeal this determination, an administrative appeal may be made in
writing to Kimberly Walton, Assistant Administrator, Office of Civil Rights & Liberties,
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Ombudsman and Traveler Engagement (CRL/OTE), Transportation Security Administration,
601 South 12th Street, East Building, E7-1218S, Arlington, VA 20598-6033. Your appeal must
be submitted within 60 days from the date of this determination. It should contain your FOIA
request number and state, to the extent possible, the reasons why you believe the initial
determination should be reversed. In addition, the envelope in which the appeal is mailed in
should be prominently marked “FOIA Appeal.” Please note that the Assistant Administrator’s
determination of the appeal will be administratively final. If you have any questions pertaining to
your request, please feel free to contact the FOIA Branch at 1-866-364-2872 or locally at 571-
227-2300.

Sincerely,

o] Roraois

for Yvonne L. Coates
Branch Manager

Enclosure
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1.0 EXECUTIVE SUMMARY

During the 3-week time period from August 6 through August 23, 2007, the Northrop
Grumman Transportation Security Solutions (TSS) Surface Team supported the Highway
and Motor Carrier (HMC) Division and the Chief Technology Office (CTO) of the
Transportation Security Administration (TSA) in conducting Automatic License Plate
Recognition (ALPR) technology demonstrations in the vicinity of the Washington Dulles
International Airport (IAD).

The purpose of the demonstrations was to independently collect vendor-generated and
supplied data for analysis and comparison to evaluate how the different ALPR equipment
performed under similar conditions. Another purpose was to gather firsthand information
to assess how the technology could be utilized independently, or integrated with other
products or information, to:

« Enhance the outer layer of security for airports or other surface transportation
scenarios. '

» Add defense in depth to current security measures.

» Enhance the ability of preventing terrorist attacks by improving first response
alert time.

The information gathered during the demonstrations, coupled with information gathered
and analyzed in researching and evaluating ALPR technology, is presented in this
comprehensive report. The report contains the integrated data covering all vendors
participating in the August 2007 IAD ALPR technology. This report provides an all
encompassing overview of the A LPR de monstrations and has been prepared for
internal TSA use ONLY,

In ordér to minimize the possibility of inappropriately releasing proprietary, competition
sensitive, ot company confidential information three additional reports assessing the
ALPR technology have been written:

Appian T echnology, Inc. ALPR De monstrations Re port: Addresses and
contains an evaluation of their ALPR technology demonstrations data collected
during the time period from August 20 through August 24, 2007. It also
incorporates some additional data that was provided by Appian Technology, Inc.
(herein referred to as Appian Technology) in preparation for, and subsequent to,
their demonstrations. This report is prepared for TSA and Appian Technology
and should not be released externally without the specific prior approval of
Appian Technology.

- 33786 -




Remingion-Elsag L aw I nforcement S ystems, L LC ALPR De monstrations
Report:  Addresses and containg an evaluation of their ALPR technology -
demonstrations data collected during the time period from August 6 through
August 10, 2007. It also incorporates some additional data that was provided by
Remington-Elsag Law Enforcement Systems, LLC (herein referred to as
Remington-Elsag). This report is prepared for TSA and Remington-Elsag and
should not be released externally without the specific prior approval of
Remington-Elsag,

PIPS T echnology ALPR D emonstrations R eport: Addresses and contains an
evalnation of their ALPR technology demonstrations data collected during the
time period from August 13 through August 17, 2007. It also incorporates some
additional data that was provided by PIPS Technology in preparation for, and
subsequent to, their demonstrations. This report is prepared for TSA and PIPS
Technology and should not be released extermnally without the specific prior
approval of PIPS Technology.

Of the vendors participating in the August 2007 ALPR technology demonstrations,
Appian Technology had the highest combined total percentage of correct license plate
reads.

The following charts summarize the overall license plate read percentages for each of the
participating vendors.

e

Appian Technology, Inc.
All Sites

83%

| 179/6

Plates Read Correctly
M Plates Read Incorrectly

Chart 1: Appian Technology Inc Read Percentages
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Remington-Elsag
All Sites

# Plates Read Correctly
M Plates Read Incorrectly

Chart 2: Remington-Elsag Read Percentages

PIPS Technology, Inc.
All Sites

73% 27%0

B Plates Read Correctly
N Plates Read Incorrectly

Chart 3: PIPS Technology Read Percentages
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2.0 PROJECT BACKGROUND

The TSA, operating within the Department of Homeland Security (DHS), is charged with
protecting the nation’s transportation network. Within the TSA, Transportation Sector
Network Management (TSNM) leads the eight divisions charged with planning and
executing the overarching national effort to protect and secure our countries intermodal
transportation systems.

Since the creation of TSA in 2001, there have been many programs and measures
undertaken, across the various transportation modes, to provide for or improve the safety
of the traveling public. This report provides a summary of a recent collaboration effort,
primarily focused on improving surface transportation security, but with applicability and
utility in a layered security strategy of enhancing security crossing modes of
transportation. The ALPR demonstrations were completed in conjunction with, and with
the support of, the TSA HMC Division and the CTO,

The project involved preliminary research and analysis on remote vehicle identification
via document research, technical interchange meetings, demonstrations, and interviews;
by meeting with subject matter experts from local and Virginia and Maryland state
authorities; by attending demonstrations of the past and current technologies; and by
observing demonstrations and field experiments of these technologies by the
manufacturers.

Once initial analysis was performed, the TSA and Northrop Grumman team members
discussed the findings. Northrop Grumman then began to survey the existing vendors
whose systems are used to identify vehicles as they approach or pass surveillance points
to determine system suitability and their willingness to participate in actual
demonstrations and analysis. After selecting three vendors who performed
demonstrations at IAD, Northrop Grumman created this operational study and analysis by
evaluating the data gathered firsthand and additional data provided from the vendors.
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3.0 DEMONSTRATIONS OVERVIEWS

Northrop Grumman worked with the TSA HMC staff to select a publicly accessible
facility where product technology demonstrations could be performed and later
evaluated. The TSA staff project liaison selected 1AD located in Chantilly, Virginia.
Realistic ALPR product demonstrations scenarios were created and deployment locations
were evaluated to assess how Commercial Off-the-Shelf (COTS) ALPR technologies
could be deployed at discrete locations to enhance the outer security along the Dulles Toll
and Access Roads and on IAD grounds.

Although the license plate read results from each vendor are compared with the other
participating vendors, these demonstrations were not intended to put the vendors into a
competition. The demonstrations were conducted over a consecutive 3-week time period,
rather than concurrently, to allow each vendor the opportunity to independently deploy
their ALPR equipment in a live scenario. Fach vendor was able to show the TSA, and
the invited demonstrations observers representing other government and law enforcement
agencies, the various types of ALPR equipment; highiight their different technologies;
and explain firsthand the possible advantages of using ALPR as a layer of security.

Prior to the August 2007 demonstrations, the selected vendors worked with Northrop
Grumman and the TSA staff liaison to ensure that the demonstrations equipment was
properly installed and in position for the demonstrations. The vendors ensured that their
screening equipment continued to work properly throughout the demonstrations that
results of the screening were being documented completely.

31 Demonstrations Scenarios

In order to evaluate the different ALPR technologies, practical demonstrations scenarios
were created and shared with each of the vendors in advance of their demonstrations
dates. These common scenarios were executed by each of the vendors, during each week
of the 3-week period, in an attempt to achieve a common baseline for consistent
comparison of the results.

3.1.1 Blacklisted Plates

In order to evaluate the vendors’ capability to quickly identify and respond to license
plates of known interest, a collection of retired license plates from each of the United
States (U.S.) was purchased. From that collection, 20 of the plates, referred to as the
“Blacklist”, were selected to be used for detection and operator alert evaluation during
the IAD technology demonstrations. The blacklisted plate information was provided to
the vendors in advance of the demonstrations period so that they could be added to their
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'aleft databases. Of the 20 plates chosen to be used as blacklisted plates, 12 of the plates

were purposely selected for the demonstrations period because prior research had
revealed that the plate design, lettering, or background had presented challenges for
ALPR camera image capture or system recognition/interpretation during past evaluations.

T

Takle 1: Pre-supplied Blacklist Plates

lacklisi | |

7740FF | MI | Carjacking while Armed | |{6A69357 Nissan| Pathfinder

DNW720| VT Kidnapping 47C147 | SD|| [ 18A4807 Ford Tarurs GRN

616638 | DE Scofflaw X87QGH | FL |(|| DNWZ720 Jeep | Commander { RED

496AN |WY| Aggrevated Assault 64E146 | NE|l|l 113225 Acura 3.2TLS _ |WHT

6A69357| MT| Attempted Robbery 7740FF | MI||[ 616638 Ford Explorer | RED

18A4807| MT Scofflaw 83YT70 | MA|[l 296AN Nissan| Maxima | GRN

1L1225 | SD Parole Violation Subaru| Forester | BLK

47C147 | SD Amber Alert Mustang | BLK
& AL | Carjacking while Armed Accord Plumj

159GOE | AR Kidnapping Civic REDI

ANL5846] GA Scofflaw

JVB975 | HI | Aggrevated Assauit

RBQ29% | KS Attemnpted Robbery

MIKW207| MD Scofflaw

219SYC | MO Parole Violation

HIZ434 | ND | Carjacking while Armed

DHR155 | OH Kidnapping

Z14CVP | TX Scofflaw

DNW720} VT Aggrevated Assault

Z27STS [WA[ Attempted Robbery

3.1.2  Demonstrations Scenarios Routes Driven

Route drivers were each given six sets of licenses plates to use on their vehicle and a set
of scenarios with three demonstrations routes mapped out.

Figure 1: Route Driver One,
Blacklist Plates

Blacklist Plates
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Driven Route: The vehicle route starting point was the parking lot to the east of the
intersection of Autopilot and Aviation Drives, shown as Point 1 in the Figure 3 below.
The driver would affix the blacklisted plate to his/her vehicle and begin the route by
pulling out of the parking area, turning right onto Aviation Drive, passing the fixed
camera location, and continuing on to pass the mobile camera location. In the image,
Point 1 is the Parking Area, Point 2 is the Fixed Equipment Area, Point 3 is the Mobile
System Exit Traffic Site, and Point 4 is the Covert Equipment Site.

The driven route continued from Point 3, where the driver performed a U-turn on Rudder
Road, and returned to the Dulles Access Road going toward the covert equipment at
Point 2, Once they had passed under the bridge where the covert equipment was located,
the driver would then continue on to Saarinen Circle, taking a right onto Copilot Way,
and driving back to the initial starting area at Point 1. The driver would then change
license plates and start the route over again.

Figure 3: Demonstrations Route Map
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3.2 Demonstrations Locations

Covert C amera E valuation Site: The location that was chosen to demonstrate the
vendor’s covert camera and the equipment’s capability to monitor vehicle entrance traffic
as it approached the airport was the east entrance of the Dulles Access Road, located at
approximately Latitude 38:57:32:21 North and Longitude 77:26:43:56 West near the
Aviation Drlve Br1d ge.

Figure 4: Covert Camera Evaluation Site

Fixed Camera Evaluation Site: The fixed cameras and equipment were installed on the
traffic light at the corner of Autopilot Drive and Aviation Drive and monitored traffic as
it traveled eastward along Autopilot Drive. This location was chosen due to fixed power
availability and to monitor vehicles traveling towards the airport that may not have used
the Dulless Access Road. The intersection of Awtopilot Drive and Aviation Drive is
located at approximately Latitude 38:57:29:53 and Longitude 77:26:59:52.

ks

Figure 5; Fixed Camera Evaluation Site
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Mobile C amera S ystem E xit T raffic Evalnation S ite: The exiting airport traffic
equipment monitoring location site was set up closer to the airport to catch the traffic
flow exiting the airport. The location as approximately Latitude 38:57:17:15 North and
Longitude 77:26:38:53 West. This exit location was selected to demonstrate the ALPR
roadside mobile abilities. ‘ :

Figure 6: Mobile Camera Sysiem Exit Traffic Evaluation Site

Mobile Camera Evaluation at Airport Parking Sites: There were two parking areas
chosen at JAD to demonstrate the Mobile ALPR equipment. The first area was the daily
parking lot located at Autopilot Drive. The vendors drove through the parking garage in
ALPR equipped vehicles, starfing at the main level’s entrance and moving up to the
upper parking deck. The second area chosen for evaluation was the long-term parking lot
where each vendor was asked to drive through the entire set of lots. This parking area
has the capacity to hold up to 8,000 cars.

33 Demonstrations Site Limitations

Vehicle Speeds: Demonstrations were performed using drivers operating vehicles
traveling the actual vehicle traffic patterns in the vicinity of 1AD and were evaluated as
they traveled with other vehicles governed by the posted speed limits. There was no
attempt made to verify the maximum ALPR camera performance capabilities related to
vehicle speeds claimed by each vendor as part of the demonstrations conducted. -

Power Supply: The ALPR cameras and associated equipment used by the vendors for
their demonstrations were installed for a 1-week period and then uninstalled. The
proximity and availability of electrical power was a key factor in choosing the location
for the fixed camera evaluations.

- 33786 -




Camera Access: At the fixed camera evaluation site the cameras monitoring vehicle
traffic were installed on the arm of the traffic light post, approximately 20 feet above
ground level. Access to the cameras involved closing a lane of traffic and using a scissor
lift to reach the camera. Each vendor had limited opportunity to reposition their cameras
after initial installation. '

Weather: The demonstrations took place over a 3-week period in August 2007, and
each vendor dealt with weather-related issues. During Week 1, Remington-Elsag dealt
with daytime temperatures in excess of 100 degrees; during Week 2, PIPS Technology
dealt with excess of 90 degree temperatures and rain; and during Week 3, Appian
Technology dealt with rain and some fog-like conditions.

Data D ownloads:  Vendors used Global System for Mobile communications
(GSM)/General Packet Radio Services (GPRS) networks to download their data from the
fixed camera site and were limited by the transfer speeds and issues associated with that
technology.

3.4 Demonstrations Video Tapes

Video cameras, set up on tripods, were used fo capture and monitor passing traffic at two
of the ALPR locations, Those locations were the traffic light where the fixed cameras
where located and the bridge where the covert cameras were located. The videos were
created in order to monitor the evaluations and for post evaluation analysis and
comparison of total cars passing the evaliation sites during the periods that the ALPR
cameras were in operation,

- 33789 -



40 VENDOREQUIPMENT OVERVIEW

Different weather-related and ambient environmental conditions, such as snow or rain,
high sunlight, low light and the nighttime darkness, can affect an ALPR camera’s
operational capability and performance. To combat these conditions, ALPR vendors use
different types and combinations of cameras, such as monochrome, color, and video, with
infrared (IR) illumination as the light source.

ALPR camera IR illuminators work within undetectable margins for human eye and are
often used where a traditional light or camera flash might disturb the vision of the drivers
or alert the drivers to the cameras presence. When coupled with a monochrome or color
camera the IR illuminates the plate’s reflective surface causing the characters to stand out
and allowing for an image to be read or captured,

The following table summarizes the ALPR cameras used by the vendors during the
demonstrations:

Remington | Mobile

Remington | Mobile

Remington | Covert

Remington | Fixed

Mobile
PIPS &
Covert
PIPS Fixed
Appian All

Appian Mobile

TFor the P362 and P372: Optional integrated color or monochrome

2Tor P362: Color overview camera can be from a separate video feed

*For P372: Real time jpeg hardware compression is available for video streaming over IP,
*For Cobra: May replace Cobra internal color camera with video

* For All Cobra: May connect to an existing system’s video feed to the Cobra camera,
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4.1.1 Equipment as Described by Appian Technology Inc.

The ALPR system used by Appian Technology during the demonstrations at IAD was
comprised of the Cobra camera and the Talon Sentinel processor.

The Cobra Camera

The Cobra Automatic Number Plate Recognition (ANPR) camera, as described in
documentation provided by Appian Technology, is an image capture system with a range
of internal camera and IR illumination options. It was designed to read license plates at
day or night and is suitable for mobile, fixed, and long range ALPR. The Cobra camera
was used at all evaluation sites during the IAD demonstrations.

Figure 7: Appian Technology Cobra Cameras
Fixed Evaluation Site

Figure 8: Appian Technology Portable |
System Mobile Evaluaiion Site

Figure 9: Appian Technology Portable
Laptop System Mobile Evaluation Site
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The Cobra camera is designed to read license plates and associated images and then
transmit these results to Appian Technology’s back-end database. The Cobra allows the
user to select a variety of options including: IR illumination, dual cameras, and long

range illumination options.
remotely in real time.

Key features of the Cobra include:

High resolution optical zoom cameras
Fasily adjustable settings

Range of up to 45 meters

IR wavelength choices available

recognition

All cameras have control settings that can be changed

Features to combat night time effect of bright headlights and improve accuracy of

Technical specifications, provided by Appian Technology, describing the Cobra camera
used during the demonstrations are provided below.

Table 3;: Cobra Camera Technical Specifications

Technical specifications

Monochrome Camera Module

Lens: 18X Zoom f=4.1 mm (wide) to 73.8
mm (tele), I'1.4 to F3.0

Signal System: EIA/CCIR

Image Sensor: Exview HAD CCD
Angle of View (H): 48 degree (wide end)
to 2.7 degree (tele end)

S/N Ratio: More than 50 dB

Electronic Shutter: 1/50 to 1/10,000 Sec.
16 steps

Gain: Auto / Manual (-3 to 28 dB, 2 dB
steps)

Camera Operation

Switch: Zoom tele, Zoom wide

Video Output: VBS: 1.0 Vp-p (Sync.
negative) Y/C Output

Color - PAL or NTSC

Color Camera Module

Lens: 18X optical zoom f=4,1 mm (wide)
to 73.8 mm (tele), F1.4 to F3.0

Image Senser: Exview HAD CCD
Angle of View (H): 48 degree (wide end)
to 2.8 degree (tele end)

Communications: Bi directional RS 232
communications with PC’s,

Allows setlings Lo be downloaded to the
camera, and uploaded to the computer.
Camera settings can be stored off-site, and
sent into the camera. This eases
maintenance and allows a central database
to store and retrieve camera settings.
Cable: RS232, power and video, all
galvanically isolated

Connectors: Metal shell connectors
Mounting Bracket: Full 3 axis gimballed
mount

Heat shield: Available as an option, use of
the heat shield is recommended in
environments where high heating through
exposure to sunlight is encountered
Operating Voltage: 9 to 40 VDC

12t0 24 V AC

110to 240 V AC

{Using external Power supply/interface
unit)

Power Consumption: 8 W typical
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S/N Ratio: More than 50 dB

Electronic Shutter: 1/50 to 1/10,000 Sec.
16 steps

Gain: Auto / Manual

(-3 to 28 dB, 2 dB steps)

Camera Operation

Switch: Zoom tele, Zoom wide

Video Qutput: VBS: 1.0 Vp-p (Sync.
negative) Y/C Output

IR Iluminator 810nm, 870nm, 940nm -
variable pulse

Optiens: duration and illumination power
Integrated Light Measures the daylight,
and can alter the

Sensor: camera’s settings to optimize the
video

Dimensions: Camera: H-90mm X W—
80mm X D-185mm

Camera with sun shield:

H-115mm X W-90mm X D-20mm

‘| Bracket: H-80mm

Weight: Camera: 1.7 KG

Camera with sun shield: 1.8 KG

Camera with Bracket: 1.8 KG
Environmental: Sealing: IP 67
Temperature:

Storage - 20° C to + 60° C

Operational - 10° C to + 55° C

Wind Loading (mounted on Cobra bracket)
- 160 Kph / 45m/s

The Talon Sentinel Data Processor

The processor element of Appian Technology’s system takes the license plate images
from the camera and executes the plate recognition processes. The Talon ANPR software
is used as a standard for the Cobra camera. Talon hardware can support any suitable IR
camera or PAL/NTSC video cameras. The Talon Sentinel, a computer hardware platform '
with wireless communications, was used as the recognition software for the Cobra
camera during the covert demonstrations at TAD in August 2007.

Figure 10: Appian Technology Talon Sentinel
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The Talon Sentinel is a mini computer that includes a 20GB hard drive and a Windows
operating system. The Talon Sentinel was originally desighed for military image
processing applications and to operate in any environmental conditions. Various types
of hotlists can be used and Talon can be connected to remote hotlist databases. An
extract of all vehicles of interest on the National Crime Information Center (NCIC) can
be preformed and local hotlists can be created, edited, imported and managed remotely
on the Talon Sentinel. The Talon Sentinel and camera to be directly connected to any
Web-based service

Key features of the Talon Sentinel, provided by Appian Technology, include:

e Highly cost effective, rugged, and compact ‘luggable’ PC for field-based ANPR
applications :

Fanless high reliability operation

Casing offers total protection for internal PC

Casing is NATO codified and tested to MIL C-4150], IP-67 and ATA

Thermally designed to operate when closed

Two PCI card slots for supported frame grabbers

DC powered for vehicle/battery-based applications

Multiple battery packs enable sentinel platform to be left unattended for days at a
time

e Hibernation during periods of inactivity, significantly reducing power
consumption

e Optional integral high brightness display
» Optional integral membrane keyboard with mouse pad
» Highly compact and versatile
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4.1.2 Equipment as Described by Remington-Elsag

The ALPR capabilities of Remington-Elsag nsed during these demonstrations consisted
of three systemas: the Mobile Plate Hunter (MPH)-900, the XPH-8700, and the FPH-900.

MPH-%900 Camers

The MPH-900 camera, combined wifh command center software, is able to coordinate
hundreds of fixed and mobile ALPR devices to capture license plates in real time. The
MPH-900 was used and evaluated at the mobile site during the ALPR demonstrations at
JAD in Aungust 2007.

e Mobila pla

3l can Sbaich wsults,;
-l Alimig, GPE il

4 Z00m AT s | o
Figure 11: Remington-Elsag MPH-900 Figure 12: Remingten-Elsag MPH-900
Command Center Soffware Cemmand Center Software Reports

v —

Figure 13: Remingten-Elsag Laptop
with MPH-900 Software
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Figure 15: Remington-Elsag MPH-900 Covert
Mounting

The MPH-900 camera can read cars traveling up to 140 mph in four lanes of traffic and
can read at passing speeds of 75 mph.'! The MPH-900 translates the read plate data into a
digital image, checks an onboard hot list database, and returns an alarm back to the
operator in milliseconds if there is a match. The alarm also lists what crime was
committed. The MPH-900 also delivers date, time, and GPS locations, pinpointing the
most recent sightings of a suspect vehicle.

According to Remington-Elsag, the MPH-900 provides the following benefits:

Real-Time Intervention:

Watch list filtering

Probable cause generation for unbiased, targeted search
Auto theft recovery

Plate manipulation

Rental contract violations

; Intelligence Gathering:

* Link analysis

e Recurring traffic pattern analysis
e Suspect surveillance

o “Late Hit” analysis

! According to Remington-Elsag Proprietary Information booklet. These numbers were not tested as part
of the August 2007 demonstration.
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Other benefits.

¢ Built-in capability to communicate with a police operations center for alarm
notification and database updates
Ability to receive and transmit wireless updates
Processor unit is the size of a small box for easy storage in the trunk of a vehicle
Low power consumption: unit requires less than 60W of 12V DC to function

The MPH-900 instantly alarms on a blacklisted plate and will display on either a laptop
computer or a mobile data terminal (MDT). An alarm consists of an audible sound and
visual alert display on the computer screen. Alarms can be configured in a variety of
ways by the computer operator, such as different sounds for different levels of threat.
Alarms can be broadcast to an operations center or a support vehicle. The system has the
ability to store a hot list of license plates with up to four million lines of data. The system
works day or night in all weather conditions.

MPH-V3 Camera

Another enhancement to the MPH-900 is the MPH-V3. The MPH-V3 was used during
the IAD demonstrations at the mobile site. Tt was mounted inside of the car and the
MPH-900 was mounted on the roof. The MPH-V3 is a dashboard mounted portable unit
that allows video and zoom up to a mile away. The MPH-V3 should work in any
daylight condition and is only compatible with the MPH-900.

According to Remington-Elsag, the MPH-V3 allows the user to:

Scan plates directly in front of LPR vehicle

Scan plates from a 22x zoom distance

Link to a recording device for Digital Video Recorder (DVR)
Conduct surveillance from nearly a mile

Figure 16: Remington-Elsag, MPH-V3 Camera
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XPH-8700 Camera

The second type of system used by Remington-Elsag during the ALPR demonstrations
was the XPH-8700 at the covert site. The XPH-8700 was developed as a solution for
covert fixed ALPR. Tt is a portable, all-in-one camera that integrates all the components
required to enable ALPR from fixed installations. All necessary parts are together inside
a case that looks similar to a standard video-surveillance outdoor camera. Components
inside the case include the sensor, an independent IR light system, processing unit, and an
independent power source inside a construction barrel,

Figure 17: Remington-Elsag, XPH-8700 Covert Unit

The XPH-8700 provides the same real-time intervention and intelligence gathering
benefits as the MPH-900. The XPH-8700 can coordinate with the MPH-900. XPH-8700
alarms can be broadcast to an operations center, laptop, or Personal Digital Assistant
(PDA). The system operates on a rechargeable independent power source and works day
or night at highway speeds.

FPH-900 Camera

The third system used by Remington-Elsag during the ALPR demonstrations was the
FPH-900 at the fixed site. The FPH-900 offers a solution for fixed location ALPR. The
FPH-900 contains all of the essential components of the XPH-8700 that are detailed in
the first paragraph of the XPH-8700 section. The same benefits apply to the FPH-900 as
the previous two systems.

- 33796 -



Figure 18: Remington-Elsag FPH-900

Similar to the MPH-900, the FPH-900 instantly alarms on a blacklisted plate and will
display on either a laptop computer or a MDT, Alarms are audible and visual and can be
broadcast to an operations center or a support vehicle. The system can contain a hot list
with up to four million lines of data. The system works day or night in all weather
conditions. The FPH-900 is the best solution for gate and high speed applications.
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4.1.3 Equipment as Described by PIPS Technology

CAMERA TYPES
P362 Camera

The P362 is the compact ALPR image capture system from PIPS Technology. The P362
is equipped with patented filter and flash techniques to read images clearly even in bright
light, such as that from the sun or other cars. Although it was primarily designed for
mobile or portable applications, the small size of the P362 makes it suitable for many
other applications such as parking, law enforcement, and access control. During the
ALPR demonstrations at IAD in August 2007, the P362 was used on a car as a mobile
application with the processor in the trunk of the car, similar to the picture below:

igre 20: PIPS P362 Dual Cameras roof-
corner mount

Figure 19: PIPS P362 Camera roof mount

Figure 21: PIPS P362 Camera optional portable window mount

PIPS describes the camera unit as a monochrome charge coupled device (CCD) camera
with a high IR sensitivity, surrounded by an illuminator consisting of a ring of eye-safe,
IR light-emitting diodes (LEDs). The metal housing is waterproof and the unit has no
moving parts. The P362 boasts the capability of easy mobile or fixed system
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configuration and installation. As an option, the P362 can be supplied with an integrated
overview camera (color or monochrome). This means that an ALPR system using the
P362 camera will, under suitable lighting, always provide two images, a color and a
monochrome.

For mobile surveillance, the P362 camera is connected to the mobile computer, which
runs the Police ANPR Graphic Interface System (PAGIS) software. The P362 scans the
license plates of passing vehicles. The numbers are then sent through PAGIS where a
real-time comparison is made of license plate reads to the database and alerts are given
when a match is made. During the ALPR mobile demonstrations, certain license plates
were manually entered into the PAGIS, all of which should have registered as a match.

P372 ‘Spike’ Camera

The P372 “Spike’ is an integrated ALPR camera, illuminator, and processor that are
supposed to save on system cost, complexity, and implementation. The P372 was
designed for mobile and fixed applications. During the ALPR demonstrations at [AD in
August 2007, Spike was used at the fixed and covert sites,

Figure 23: PIPS P372 camera and sun shield

As with the P362, the P372 Spike has a monochrome CCD camera with a built in IR
LED., The main difference with Spike is the integrated processor, which incorporates
PIPS Technology’s Autoplate ALPR engine. The engine can operate internally from the
video image or by an external sensor.
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Spike will output the following ALLPR data:

Time, date, and location

License plate patch image or full IR image
Overview image (if camera fitted)

Read confidence

PIPS states that Spike can be integrated into a variety of systems via Transmission
Control Protocol/Internet Protocol (TCP/IP) Ethernet with socket and FTP protocols, a
relay output (for example, to control a barrier), RS232, as well as trye IP connectivity
over GPRS/GSM. An optional wireless LAN connection provides the capability to save
on installation and cabling costs. Set-up and monitoring of the camera is accomplished
through a web browser interface from a PC or a Personal Digital Assistant (PDA). A
USB port allows stored data to be removed from the camera. '
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50 POST DEMONSTRATIONS DATA ANALYSIS

5.1  Video Tape Vehicle Conunt

For Appian T echnology, the total amount of video recorded for the traffic light and covert
sites was 529 minutes of video tape (2 hours) and munber of vehicles counted from the tapes
was 3,487,

For Remington-Elsag, the total amount of video tecorded for the traffic light and covert sites
was 954 minutes (16 hours) and the number of vehicles counted from the tapes was 5,803.

For PIPS Technology, the tofal amount of video recorded for the traffic light and. covert sites
was 742 minutes (12 hours) and the number of vehicles counted from the tapes was 5,345,
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5.2 Post Demonstrations Image Data Analysis

Following the August 2007 demonstrations period, Northrop Grumman performed an extensive
and manpower intensive review of the capture license plate image data that was recorded by
each of the vendors during their demonstrations periods. Team members visually compared
each of the software-generated license plate read interpretations to the images of the actual
license plates and manually recorded what the system read. The following sections summarize

the results for each of the vendors.

5.2.1 Post Demonstrations Image Data Analysis for Appian Technology, Inc.

Appian Technology submitted their results in Microsoft (MS) Excel and HTML format.

JYC8879

Table 5: Appian Technology Data Sample

2007-08-20 13:00:09

8 http://209.155.65. jc:\images\0\0\0
1YC8879 2007-08-20 13:00:09 3 http://209.155.65.9c:\images\O\O\D
KG18384 2007-08-20 13:00:11 6 http://209.155.65.9c:\Imagas\0\O\D
KCI8384 2007-08-20 13:00:11 7 http://209.155.65.9c:\images\0\0\O
UHV9sU 2007-08-20 13:00:45 6 http://209.155.65.9c:\images\D\D\D

Appian Technology’s camera images were both captured and stored at a high resolution,

producing a sharp image. For each vehicle plate read, Appian Technology provided one or two
images. When there are two images, Appian Technology’s system combines them together and
saves them as one single image. This method saves database space, while maintaining a higher
resolution. Examples of these images, which were decreased in size to fit this document, are

shown on the next page. The images shown were taken, using the Cobra camera, at various

locations,
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Figure 24: Appian Technology Image at Figure 25: Appian Technology Image at Covert
Mobile Equipment Site Camera Site

L4

Figure 26: Appian echnology Image at Fixed
Camera Site

P A R

;

Fiu 27: Apan ire 28: ppla F‘igur 29: Appian

Technology Fixed Technology Fixed Camera Technology Covert
Camera Night Image Day Image Camera Night Image
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5.2.2 Post Demonstrations Image Data Analysis for Remington-Elsag

Remington-Elsag submitted their results in MS Excel and HTML formats with all linked
images provided on dual layer discs.

Table 6: Remington-Elsag Data Sample

Data Backup - 8/13/2007 7:06:00 PM
Mobile Test 8-7 1-4pm

.

/07/2007 - 3:59:59 Mobile System B0R193(7) Image Image
08/07/2007 - 3:59:50 PM Mobile System KBJ7888(7?) Image Image
08/07/2007 - 3.59:45 PM Mobile System 14735UW(7?) Image Image
08/07/2007 - 3:59:44 PM Mobile System P4118(7) Image Image

Remington-Elsag’s cameras can capture multiple images and stores them at a high resolution
which produces a sharp image. During the mobile demonstrations, each license plate read had
two images, one color and one black and white. The images shown on the next page are taken
from Remington-Elsag’s database of license plate captures.
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Figure 30 : Remington-Elsag MPH-900 and Figure 31: Remington-Elsag XPH-8700
MPH-V3 Image at Mobile Equipment Site Image at Covert Camera Site

Figure 32: Remington-Elsag FPH-900 Image at Fixed
Camera Sife of a Michigan Plate j
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5.2.3 Post Demonstrations Image Data Analysis for PIPS Technology, Inc.

PIPS Technelogy provided their demonstrations results in a different format than the other
vendors. They allowed access to their data stored offsite via the Internet by loading two
laptops provided to PIPS Technology with the proprietary PIPS back-end software. A dongle,
a piece of hardware that must be attached to the computer to make the secured software run,
was also provided and had to be connected to the laptop in order to gain access to the data. The
dongle is a security device that prevents the unauthorized copying of protected software, but it
also made the post demonstrations analysis of the PIPS Technology image data more
challenging.

After sevetal attempts to retrieve the demonstrations data stored at PIPS Technology the
Northrop Grumman analysts identified three issues. The first issue was that not all the
expected data was present or retrievable. When exporting data from the back-end database
only 10,000 lines of text data would export. The second issue the analysts faced was the
challenge of having to use the back-end software for image and text interpretation. The process
of verifying the data was extremely slow and data manipulation or enhancement for image
interpretation was difficult. The third issue was that copying, saving, and storing the images
individually off of the back-end software via the Internet for archival or external analysis was
not feasible. The images were binary and saved in such a way that the back-end software and
associated dongle was required to view them. The PIPS Technology representatives were
asked to provide their full demonstrations image and read data as well as a method that would
allow the images and text to be stored and manipulated outside of their proprietary software.
PIPS Technology was not able to re-supply the full data set, but they did provide an execuiable
script that was installed and run on the laptops and that pulled the available data from their
back-end database into a MS Excel spreadsheet and stored copies of the images to a local
directory.

Table 7: PIPS Technology Data Sample

Plate As
DATE & TIME Site Read IR Image | Color Overview
871372007 11:43 T tast fane rGU9480 Patch Overview
8/13/2007 11:43 tast lane AB123 “Patch Overview
8/13/200/ 11:43 Tast lane Zr/7120 - Patch Overview

PIPS Technology images were captured at a high resolution and were viewable in near real
time during the demonstrations but are stored at a lower resolution in their back-end database.
The reason for the lower resotution is to decrease the size of each image in order to save space
in the database and also to allow the ability to store more images if necessary. The images
shown on the next page are some examples of license plates captured by PIPS Technology.
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Figure 33: PIPS Techr_mlOgy P362 Image at Figure 34: PIPS Technology P372 Image
Mobile Equipment Site at Fixed Camera Site

Figure 35: PIPS Technology P372 Image at
Covert Camera Site

One consequence that resulted from lowering the image resolutions for database storage is that
some of the image captures were not readable during post demonstrations data analysis, even
after enlargement and attempted enhancement. Below are what these image captures looked
like to the human eye. They are shown in actual size and clarity, as provided by PIPS
Technology, before any changes.

Figure 36: Sample Images (Actual Size and Clarity before Enhancement)
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6.0 VENDOR RESULTS OVERVIEW

This section swnmarizes all the ALPR vendor demonstrations and discusses the results from
the analyzed data that was collected at IAD dwing the August 2007 demonstrations period.
Rach vendor demonsirated their ALPR fechuology in three stationary camnera equipment
focations for fraffic surveillance, and in two mobile camera equipment locations — vehicle
parking lot sites in the vicinity of the airport.

T L A T

~ All Vendors All Sites
; Plates Read Totals

APPLAN
REMINGTON

PIPS

E Plates Read Incorrectly

(3 Plates Read Correctly
£ Total Plates Read

U Ll ol R e .

P AR E, e B

i

Chnrt 4 Cﬂmhinml Resu!ts forall 5§ F Bvaluated Site@
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6.1 Fixed Caniera Site Evaluation Resulis

The purpose of this part of the demonstration was fo show how placing fixed cameras at
strategic intersections around the airport conld benefit security in times of high alert. The first
stationary camera equipment location was set up at a traffic light pole located on the comer of
Aviation Drive and Autopilot Drive (see section 3.1 of this report for site description). During
their demonstrations dates, each vendor mounted two of their cameras on the arm of the traffic
pole. These cameras read the rear plates of vehicles passing under the traffic light. This was
the only camera location that had an external power source available to operate the vendors’
cameras and associated equipment.

VIt S AL

o

F%ﬁiﬁi(&iﬁnera=5ﬁﬁe
Correct Versus Incorrect Reads

4000 q
3500
3000
2500
2000
1500
1000
500

*PIPS lost Day 1 data due to database crashes and Day 4 data for reasons unknown. Appian uninstailed equipnient
early on Day 4 in order to meet QCONUS travel arrangeinents,
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Appian Technology, Inc.
Fixed Camera Site

82%

18% |

E Plates Read Correctly
M Plates Read Incorrectly |
Chart 6: Appian Teclnology Fixed Camera Sife Read Percentages
Remington-Elsag
Fixed Camera Site
81% 199/or:

@ Plates Read Correctly
R Plates Read Incorrectly

PIPS Technology
Fixed Camera Site

77% _ 23%

# Plates Read Correctly
® Plates Read Incorrectly
Chart 8: PIPS Technology Fixed Camera Site Read Percentages
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6.2 Covert Camera Site Evaluation Results

The purpose of this demonstration was to show how portable equipment with self-confained
power could be deployed. The second stationary camera equipment focation was set up near
the Dulles Airport Access Road entrance, under the Aviation Drive Bridge (see section 3.1 of
this report for site description). The vendor supplied covert camera equipment fo be positioned
in that location for pre-determined amounts of time. The covert equipment used was portable
ALPR equipment and was set up fo monitor incoming Dulles Access Road traffic as it passed
by the location going toward the airport.

3500
3000
2500
2000
1500
1000

500

Dayl

Comrect

:
3

Day2

Covert Camera Site
Correct Versus Incorrect

Correct

Day3

| APPIAN
=™ REMINGTON
CIPIPS

T

Chart 9; Covert Camera Site Reads®

*Covert data demonsirations were hald for 3 days only. PIPS lost Day I data due to a database crash. Because of

the covest camern was on the side of the voud and close to heavy traffie, Appian gave visitor demonsteations of

their covert systent at a safer location,

- 33213 -




Appian Technology, Inc.
Covert Camera Site

85%

e 15%

& Plates Read Correctly

M Plates Read Incorrectly
Chart JEec'hnoIo'ﬁg Covert Camera Site entages
Remington-Elsag
Covert Camera Site

@ Plates Read Correctly
N Plates Read Incorrectiy

Chart 1

PIPS Technology
Covert Camera Site

@ Plates Read Correctly
B Plates Read Incorrectly
Chart 12: PIPS Technology Covert Camnera Site Read Percentages
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6.3  Mobile Camera System Exit Traffic Site Results

The purpose of this part of the demonstrations was to show how mobile equipment could be
used and deploved by airport security to assist in moniforing fraffic. The third stationary
demonstrations scenario was set up on the side of the Dulles Access Road monitoring the exit
traffic vehicles as they left the airport complex from Saarinen Circle (see Section 3.1 of this
report for site description), The vendors® vehicls, pre-equipped with ALPR cameras,
monitored the exit traffic for predetermined amounts of tune each day.

Mobile Exit Camera Site
Correct Versus Incorrect

2500

2000

1500 1 APPIAN
W REMINGTON “

1000 [ PIPS .

500

Chart 13: Mobile Exit Camera Sife Reads?

* Mobile Exit demonstrations ware held for 3 days only. Day 3 was dusing morning hours only. Appian gave site
visiforg demonstrations of mobile equipment on Day 3 —no data.
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Appian Technology, Inc.
Mobile Exit Camera Site

80%  20%

E Plates Read Correctly
B Plates Read Incorrectly
Chart 14: Appian Techunology Mebile Exit Camera Site Read Percentages

Remington-Elsag
Mobile Exit Camera Site

78% _ 22%)

& Plates Read Correctly
m Plates Read Incorrectly
Chart 15: Remington-Elsag Mobile Exit Camera Site Read Percentages

. PIPS Technology
Mobile Exit Camera Site

L 32%

# Plates Read Coryectly
m Plates Read Incorrectly
Chart 16: PIPS Technology Mobile Exit Camera Site Read Percentages

- 332186 -




6.4  Mobile Equipment Evaluation at Parking Areas Results

These demonstrations were conducted to show how using the mobile equipment to scan
parking areas could provide help with identifying suspect vehicles. The fourth and fifth sites
congisted of two parking areas where demonsirations would be held. The first was a daily
parking garage and the second was the long-term parking area (see Section 3.1 of this report for
site descriptions). The vendor's pre-equipped ALPR vehicle was driven by the vendor, with
two Northrop Grumunan staff members in the vehicle, through one of the daily parking garages
and through the entire long-term parking area. These demonstrations were also performed to
provide IAD personnel information on how newer ALPR equipment could be used to improve
their currently installed parking lot monitoring systems.

Mobile Parking Sites
Correct Versus Incorrect

APPIAN

| mREMINGTON

3000
PIPS
2000 o
1000
o .........
Correct Incorrect Correct Incorrect
Day3 ' Day4

Chart 17: Mobile Parking Locations Reads’

3 Mobile parking demonstrations were hekd in two locations, the daily parking garage and the long-term parking
area. Remington and PIPS performed reads for thres levels of the patking garage and Applau performed reads of
all levels. For long-term parking all vendors seanned all the sections of long-term parking. PIPS lost all of thelr
long-term parking data. Reason unknown,
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Appian Technology, Inc. Appian Technology, Inc,
Daily Parking Garage Longterm Parking Area
Mobile Site Mobile Site

H Plates Read Correctly
L Plates Read Incorrectly 1 M Plates Read Incorrectly

® Plates Read Correctly

Chart 18: Appian Technoln& Mobile Parking Sites Read Percentages

Remington-Elsag : Remington-Elsag
Daily Parking Garage Longterm Parking Area
Mobile Site Mobile Site

0,
76% . 247

i Plates Read Correctly & Plates Read Correctly
M Plates Read Incorrectly m Plates Read Incorrectly

Chart 19: Remingfon-Elsag Mobfle Parkiug Sifes, Read Percenfages

PIPS Technology PIPS Technology
Daily Parking Garage Long-Term Parking Garage

Mabﬂei‘kﬂ 39% Mobile Site

oo " Ny o
B Plates Read Correctly : B Plates Read Correctly
W Plates Read Incorrectly ® Plates Read Incorrectly

Chart 20: PIPS Teclmology Mobile Parking Site Read Percentages.’®

S Chart 20 contains information representing missing data; PIPS Teclnology long-term Parking lists 0 percent as the
regults, While onsite, Northrop Grummian staff nionitoring the demonsteation witnessed 6631 plates that should have been read;
However, within the results there were only 992 lines of text and the associated fmages wers missing,
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7.0  VENDOR RESULT BREAKDOWNS

7.1 Breakdown of All Sites Incorrect Reads

The following tables provide a summary of the number and types of errors that were noted in
the post demonstration analysis of the collected data. In some cases multiple etrors reading the
plate images were observed on an individual license plate. Errors in plate interpretation were
recorded individually; however, regardless of the total number of errors found on a plate, it was
counted as single incorrect image read.

Table 8: All Vendors, Breakdown of Incorrect Reads
R T OT 7 J T

e i
st

Totél Plafes Rea&
Correct Reads
Incorrect Reads

iR

B
i
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8/21/2007

8/22/2007 7 247 50

8/23/2007 4 92 17

8/20/2007 0 79 4

8/21/2007 0 99 10

8/22/2007 0 38 2

8/20/2007 0 50 4

8/21/2007 3 122 13

8/22/2007 n/a n/a n/a

8/22/2007 1 337 61 68 480
8/23/2007 3 351 108 132 756 1

Table 10: Remington-Elsag Plate Errer Count

T 5 e
Nl o
$/6/2007 25 250
8/7/2007 22] 493
8/8/2007 28] 524
8/9/2007 8| 325
Coverpisie e T e
8/6/2007 4 53 1 0
§/7/2007 3] 278 [ 0
8/8/2007 23] 905 3 0
8/6/2007 114 3 2
872007 | 107 0 5
8/8/2007 13 0 0
SokleEa e o B
8/9/2007 7 0 0
871072007 | 384 1105 2 4
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Table 11: PIPS Technology Plate Error Count

R IR R ]
iE Bl £y i

b e SR endEcrliN ek ! 1 E
d &bt EELERE Bt Bl R bt ke b B TS b L
iy o g ﬁ* B el R B B A Sk st

o

8/13/2007]

8/14/2007

8/15/2007

8/16/2007)

g B 7 SRR
By e 37 R o
i il i A

8/13/2007]

8/14/2007 14 14 386
8/ lu.Sf.20_07 8 41 21 33

8/13/2007 6 32 9 0 3

8/14/2007 6 45 14 4 386

A oloicidclololss

8/15/2007 4 66 21 330 247
T P R A N AR | Genit

8/15/2007 6l 66 42 31 652 0

8/16/2007| lostdata] lostdataj losidata] lost data) lost data] lost data
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Appian Technology, Inc.
Fixed Camera Site
Incorrect iate Cesm b Date

' 8/23/2007
8/22/2007
&/21/2007

8/20/2007

0 50 100 150 200 250 300 350
B Transposed Digits

= Dreg_}ged &;g;its

Chart 21: Appian Techuology Fixed Camera Site Transposed and Dropped Digits by Date




e L e - 3 e

Appian Technology, Inc.
Fixed Camera Site
Incorrect Plate Count by Date

8/23/2007
8/22/2007 59
R/21/2007
8/20/2007
0 10 20 30 40 50 60 70
Read Writing B LPSymbol
L1 Stacked Dagits Added Digits

Chart 22: Appian Technology Fixed Camera Site Breakdewn of Incorrect Readings by Date
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' Appian Technology, Inc.
Covert Camera Site

Incorrect Plate Count by Date
R

8122720067

0 20 A0 60 8¢ 100 120

B Read Wiifing B LPSymbol
Aéde%'% its

Cliart 23: A;xpmn Tecknaiagy C&v&f Camera Sﬁe Breakﬂm of I&mrrect Reaéings hy Baﬁe?

? Covert data demonstrations were held for 3 days only. Becanse of the covert camera was on the side of the road and close to heavy traffic, Appian gave
visitor demonstrations of their covert sysiern at a safer location. For that reason, thers were fower data results for Day 3.




=
1

Appian Technology, Inc.
s - Mobile Exit Traffic Site
Incorrect Plate Count by Date

872072007
0 50 100 150 200
¥ Read Writh M 1.PSymbol
{1 Stacked Dt;glgts Added Digits
W Dropped Digits Transposed Digits

Chart 24: Applan Technology Mobile Exit Traffic Site Breakdewn of Incorrect Readings by Date®

# Appian was meissing data for 8/20/2007 and 8/21/2007 due fo request from MWAA police fo move vehicle,




i LA

8/23/2007

8/22/2007

Read Writing
Stacked Digits
M Dropped Dhgits

Appian Technology, Inc.
Mobile Parking Sites
Incorrect Plate Count by Date

200 300

B LPSymbol
Added Digits
Transposed Digits

Chart 25: Appian Technology Mobile Parking Sites Breakdowns of Incorrect Readings by Date
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Remington-Elsag
Fixed Camera Site
Incorrect Plate Count by Date

8/9fe7

8/s8fa7

8/7/07

8/6/07




Remington-Elsag
Fixed Camera Site
Incorrect Plate Count by Date

Read Writing
1 LPSymbol

W Stacked Digits
& Added Digits

Chart 27: Remington-Eisag Fixed Camera Sife, Breakdown of incorrect readings by date.




Remington-Elsag
Covert Camera Site
Incorrect Plate Count by Date

8/7/07

8/6/07

Q 100 200 300 400 500 600 700 800 900 1000
Dropped Digits B Transposed Digits
O Added Digits [J Stacked Digits
m LPSymbol ® Read Writing

Chart 28: Remington-Elsag Bridge — Covert Camera Site, Breakdown of lncerrect readings by date.




SLTREED,

Remington-Elsag
Mobile Exit Traffic Site

8/72007

8/6/2007

0 50 100 150 200
B Dropped Digits W Transposed Digits
] Stacked Digiis 01 Added Digits
B LPSymbol Read Writing

Chart 29: Remington-Fisag Mobile Exit Traffic Sife, Breakdown of incorrect readings by date.




e i i

Remington-Elsag
Mobile Parking Sites
Incorrect Plate Count by Date

8/10/2007

8/9/2007

TR R T R R

Chart 30: Remingfon-Fisag Mobile Parking Sifes Breakdown of




PIPS Technology
Fixed Camera Site
Plate Count by Date

8/15/2007

8/14/2007

8/13/2007

Chart 31: PIPS Technology Fixed Camera Sife Transposed and Dropped Digits by Date 8

? PIPS was missing data fom Day 1, 8/13/2007.




PIPS Technology
Covert Camera Site

Incorrect Plate Count by Date

8/14/2007

Chart 32: PIPS Techmiogy Coverf Camera Site Bmkdam of ImcerTect Readmgs by Date 0

0 PIPS was missing data for 8/13/2007 from the covert location due to a database crash.
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PIPS Technology
Mobile Fxit Traffic Site
| Incsrfect Plate Count by Date

e

ro

0 50 100 150 200 250 300 356
8 Bmipeé Digits HTr sed Digits
01 Stacked Digits Added Dagits
n L?SVmbol /Tt

D e )

Chart 3& PIPS Technology Mobile Exit Traffic Stfe Incorrect Rmdmgs by Date

1 PIPS was missing data for 8/13/2007 and 8/15/2607 due to a request from MWAA police to move vehicle.
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PIPS Technolegy
Mobile Parking Garage Site
Incorrect Plate Count by Date

8/16/2007

B Transposed Digits
0 Added Digits

Read riﬁng |
Chart 34: PIPS Technology Mobile Parking Site Incorrect Readings by Date'”

2 pIPS was missing data for long-term parking, Reascns nnknown.




7.2

Incorrect Read Samples - Dropped Digits

Example; Appian
As Read: JT6199

as “T")
Actual Image; JYV6199

Date: 08/23/07
Time: 12:05:22

(dropped digit “V’, read *Y’

Camera: Mobile Parking Site

Example: Remington
As Read: H54754
{Dropped digit ‘1°)

Actual Image: H514754
Date; 08/7/07

Time: 9:28:42 AM
Camera: Bridge — Covett
Site

Example: PIPS
As Read: JXP249
{Dropped digit *1°)

) Actual Image: JPX1429

Date: 08/14/07

Time: 10:26:22 AM
Camera; Bridge — Covert
Site

Figure 37: Incorrect Read Samples — Dropped Digits
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73  Incorrect Read Samples - Transposed Digits

Example: Appian
AsRead: 2BB207
(read ‘8’ asa ‘B’)

Actual Tmage; 288287

Date: 08/21/07

Time: 16:21:22

Camera: Traffic Light — Fixed
Camera

Example: Remington
As Read: 375488
(read *B’ as ‘8”)

Actual Image: 375488
Date: 08/7/07

Time; 2:02:26 PM
Camera: Mobile Exit Site

Example: PIT'S
As Read: 3367CE
(read °3’ a5 *2’ and ‘E” ag ‘)

Actual Image: 2367CF
Date; 08/14/07

Time: 8:17:33 AM
Camera:

Traffic Light Site

Figure 38: Incorrect Read Samples — Transposed Digits
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7.4

Incorrect Read Samples - Stacked Characters Read as Single Characters

Example: Appian
Plate As Read: 770232
(read StackedHD as ‘7°)

Actual Image:
StackedHD 70232
Date: 08/23/07

Time: 12:57:.10 PM
Camera: Traffic Light

Example: Remington
Plate As Read: 530131
(StackedCB as ‘1")

Actual Image: 53013
StackedCB

Date; 8/7/07

Time: 3:14:34 PM
Camera: Traffic Light

Example: PIPS

Plate As Read; 234303Y
(read Icon as 23 and
StackedFT as ‘Y")

Actaal Inage:
Icon(Peutagon) 4303
StackedFT

Dhate: 8/13/07

Time: 4:42:17 PM
Camera; Traffic Light

Figure 39: Incorrect Read Samples — Stacked Digits
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7.5  Incorrect Read Samples — License Plate Symbols (LPSymbols) Mistaken as
Characters

Example: Appian
Plate As Read: TSBR3IH
(read ‘&’ as a ‘8%)

Actual Image: T&BR3H
Date: 08/23/07

Time: 11:55:15 PM
Camera: Mobile Parking

Example: Remington
Plate As Read:
PWX1092 -

(read image bird/tree as
EP!)

Actual Image: WX1092
Date: 8/6/2007

Time: 7:20:07 PM
Camera: Traffic Light -
Fixed Site

Example: PIPS

Plate As Read: 4140815
{road Disability icon asa
4 and ‘T’ asa‘l?)

Actual Image: Icon of
wheelchair 140815
Date: 08/15/07

[ Time: 10:21:05 AM
Cameta: Mobile Exit Site

Figure 40: Incorrect Read Samples — LPSymbels
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7.6

Incorrect Read Samples - Added Characters

Example: Appian
Plate As Read: JAFENTW
{Added digit “W*)

Actual Image: JAFENT
Date: 08/20/07

Time: 3:52:13 PM
Camera; Traffic Light

Example: Remington
Plate As Read: 14KH176
(Added digit °1°)

Actual Image: 4KHI176
Date: 8/6/2007

Time: 5:59:13 PM

Camera: Traffic Light — Fixed
Site

Example: PIPS

Plate As Read: 8KTJ286
(Added digit ‘8", dropped a
55 5)

Actual Image: KFJ2865
Date: 08/14/07

" Time: 7:43;30 PM

Camera: Traffic Light — Fixed
Site

i

Figure 41: Incorrect Read Samples — Added Characters
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7.7

Incorrect Read Charts - Dropped Digits
Table 12: All Vendors - Dropped Di
]

595

209

113

gits 0-9 & A-Z
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gits
ian Technology

i

Transposed D
Table 13

Incorrect Read Charts

7.8

Transposed Digits - Alpha Characters

App
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Remington-Elsag - Transposed Digits - Alpha Characters

Table 14

i by ) =)
h_151u.._13_11121231

‘,.W.,
S

o o0 o m Ny
41211119311123411227126&22“114231

: ] [34]
Siﬁ%_llﬂ..._1&51113111“1111m1311.ﬂ_5161

.._ _. 5
i | e e ) e N N G e G e e s ) e B 1 S B Y e B I = ST B ST T
i o e MmN & = - 3

b

e 1 L P B B PR R P B B o PV B B S 0 0 D b P R ST e B S B B B BT P e [T
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PIPS Technology — Transposed D

.

Table 15

,

20|V -
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0| | =t|en .l.ﬂ:!W321119341Gim!..i._n_...ﬂ

1
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Appian Technelogy - Transpesed Digits - Numeric Characters

Table 16




Remington-Elsag - Transposed Digits - Numeric Characters

Table 17
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Table 18: PIPS Technology Transposed Digiis - Numeric Characters
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79  Incorrect Read Charts - Stacked Digits
' Table 12: Appian Technology - Stacked Characters Read as Single Digits

) e

- 332486 -

/StackedBY | 2 1 4_||A/StackedTW | 2 | .
/StackedDD | 1 _|[3/StackedTU | 4 ||6/StackedTV_| 1 _||B/StackedOH | 1 ||R5/StackedDA | 1
[StackedG61 | 1 ||3/StackedTV | 2 ||7/StackedBY | 5 ||[C/StackedDK | 1 ||SR/StackedCA | 1
StackedHA | 1 __||4/StackedFT 1i_||[7/StackedCA | 1 _|{C/StackedG42 | 1 |{T/StackedTA | 3
/StackedHS | 1 |l4/StackedMB | 1 |[7/StackedHD | 1 |[C/StackedHD | 1 |IT/StackedTV | 16
[StackedTV_| 1 ||4/StackedSG | 1 ||7/StackedID 1_||c/stackedPS | 3 ||U/StackedG62| 1
StackedTW | 1 ||4/StackedTW | 2 ||7/StackedTA | 2 |lC/StackedTU | 4 ||U/StackedHS | 5
0/StackedAL | 17 ||5/StackedAN | 1 ||76/StackedPS | 2 ||D/StackedBY | i [|U/StackedHU | 2
0/StackedAN | 14 |([5/StackedCA | 39 |(8/StackedBY | 8 |(F/StackedFT 1 |[u/stackediiv | 3
O/StackedBY | 1 ||5/StackedCB | 21 ||8/StackedCA | 1 ||G/StackedCB | 2 ||U/StackedUD | 1
0/StackedCB_| © ||5/StackedDHS | 2 |[8/StackedCB | 23 |{G/StackedFD | 8 ||U/StackedUS | 2
lo/StackedDV_| 1 ||5/StackedDHS | 2 |[8/StackedCC | 1 |{G/StackedFH | 2 ||U/StackedWs | 1
0/StackedHD | 2 ||5/StackedHA | 9 ||8/StackedCR | 1 }|G/StackedFT | 3 ||U/StackedWD | 2
1/StackedCA |8 ||5/StackedLC 1_||[8/StackedCT | 1 |(H/StackedCA | 2 ||v/StackedBY | 3
1/StackedGil | 1 _||5/StackedRA_| 2 ||8/StackedbV | 1 ||H/StackedDK | 1 |{V/StackedHV | 1
1/StackedG61 | 2 ||5/StackedTP_| i ||8/StackedHD | 2 ||HC/StackedPS | 1 |{W/StackedHA [ 1
li/StackedHD | 2 ||5/StackedTU_| 1 |[8/StackedH 1_|[I/StackedG62 | 1 ||W/StackedHs | i
1/StackedTA | 12 ||5/StackedTW | 1 ||8/StackedTu 1_||3/StackedG10 | 1 ||W/StackedWR | 1
1/stackedTT 1_|l6/StackedCA_| 6 ||8/StackedTW | 1 ||K/StackedTA | 1 ||X/StackedCA | 3
1/StackedTV | 2 ||6/StackedCB | 3 ||S/StackedUS | 1 ||L/StackedAL 4_[IX/StackedDA | 1
1/StackedTW | 3 |l6/StackedDHS | 1 ||9/StackedBY | 2 |{L/StackedFB | 1 |IX/StackedHA | 3
2/StackedCA_| 8 _|{6/StackedFT 1_|[o/StackedCB | 1 ||M/StackedHP | 1 |{X/StackedTA | 22
2/StackedCC_| 1 ||6/StackedGs1 | 1 ||9/StackedFT 1_||P/StackedBY | 6 _||Z/StackedFP 1
2/StackedPH | 1 _||6/StackedHA | 1 |[9/StackedTW | 5 |[Q/StackedAN | 9 |{Z/StackedTL 1
3/StackedCA | 1 ||{6/StackedHD | 1 ||A/StackedAN | 6 ||R/StackedCA | 15 )|ZQ/StackedAN | 1
3/StackedCB_| 2 ||6/StackedRAV | 1 ||A/StackedTR | 1 ||R/StackedDK | 1




1/StackedAL

1 /StackedBY
1/StackedCB
3/StackedHU
D/StackedHU
G/stackedFD
V/StackedHV
W /StadkedBY
X/StackedTA

] L CA DR T E EN TR |

¥ Remington’s sysiem does not read stacked digits; the system ignores the stacked letters and reports the full sized letiers only. However, the system alarms
on partial plates.
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Table 21: PIPS Technology - Stacked Characters Read as Single Digits™

* The PIPS system read 131 license plates with stacked digits correctly.

- 33280 -

L - LYY i ¢ 5 Y2 [EXE
[StackedDC 1 65/StackedCH 1 G/stacked(ID} 1 MV /StackedHV 1 W/StackedG11 1
/StackedFT 3 oW/ StackedHU 1 G/StackedCB 4 O/ StackedHU i W /StackedHP 2
/StackedTA i 8/StackedAN i G /StackedID 1 OF/StackedGF 1 WA/ StackedHA 1

_[StackedTV i 8/StackedHD 1 | GI/StackedG10 ! 1 || OV/StackedBY i (] WD/StackedW3 /! 1

0/StackedDV i 9/StackedAT 2 GS/StackedCA 1 PD/StackedFD 4 WI/StackedN3 i

0/StackedHV 1 9/StackedBY 6 H/StackedDHS 2 PF/StackedFT 1 WV/StackedBY 1

1/StackedG42 1 9/5tackedDI i HG/StackedHS i R/Stacked911 1 X/StackedCA 1

1/StackedTA i 9/StackedGil 1 I/ Stacked(LRH) 1 R/StackedPD 1 X/StackedHA 3

19/StackedGF 1 8/StackedTR 1 | I/StackedCA 2 S/StackedCA 4 X/StackedTA 10
| 2/StackedAL 9 A/StackedAN 15 I/StackedTA 5 S/StackedCA 12 ] X/StackedTR 3

2/StackedCA’ 3 | A/StackedCA 3 J1/StackedCT 1 S/StackedCB 1 X/StackedTW k]

2/StackedCB 1 A/StackedTA 1 1/ StackedHl 5 S/StackedCB 1 | Y/StackedBY 1

2/ StackedSL 1 3 A2/StackedAL 1 1/ StackedSG 1 S/StackedFD 2 Y /StackedFT 1

25 /StackedTW 1 AW /StackedidS { 1 J/StackedTA 1 T/StackedTT Z Y /StackedHS 1

3/StackedTR 1 B/StackedID 1 J/StackedTU 2 T5/StackedED 1 Y /StackedHV 2

3/StackedTV 2 B/StackedPD 1 J1/StackedTW 2 T8/StackedTsS i Z5/StackedPS i

4/StackedAL 1 B1l/Stacked911 1 J4/StackedTU 1 ]} T9/StackedTR 1 ZU/StackedTU 1

5/StackedAN 1 B6/StackedNB 1 JD/StackedID 1 TC/StackedTT 1

5/StackedBY 2 |{ BT/StackedBY 24 || 31/stackedUF 1 TM/StackedTH 2

5/StackedCA 6 BW/Stacked91i1 i IR/StackedTW 1 TM/StackedTW 1

5/StackedFD 1 C/StackedHS i Jv/StackedTF 1 TW/StackedTU i

6/StackedCB L] E/StackedFD 2 K/StackedFD 2 U /StackedDHS 1

6/stackedCR 2 E/StackedFQP 2 K/StackedTA 1 U/StackedHU 3

6 /StackedED i E/StackedID 2 M3/StackedHU 1 UA6/StackedDHS 1

6/StackedFD 1 F/StackedFT 3 MA/StackedHA 1 V/StackedBY 1

6/StackedID i FA/StackedTA 1 M1 /StackedHU 1 V/StackedNP 1

6/StackedTT i Fi/StackedG43 1 MS/StackedHS 1 W/StackedG11 1




7.10

Q[Iconbagﬂ

Incorrect Read Charts — LPSymbols Mistaken as Characters
Table 22: Appian Technology- LPSymbols Incorrectly Read as Characters

- 33289 -

1 [i4/icon{airplane} i ||8/Icon{disability) 3 _[{G/Icon{piane) 1 |{T/Icon(=) 1
0/Icon{disability) 1 i14/Icon(bird) 1 ||8/icon(firefighter) 4 |16/Icon{unk) 3 |IT/Icon{BrzStr) 1
0/Icon{firefighter} 1 |{4/Icon{disahility) 2 ||8{Icon(pentagon} 4 |iH/Icon(pentagon) | 1 ||T/Icon{disability) 1
8/Icon(frog) i {|4/Icon{plane) 4 |I8/Iconfunk) 3 ||I/Icon(lighthouse 1 [|T/Icon{heart) 1
0/Icon{GWface) 1 |4/ Icon(unk) 1 |{9/icon{disability) 1 |[|3/Icon(pentagon) 1 ||T/Icon{maryland) 1
0/Icon(maine) 1 }|5/Icon(cat) 2 _||9/1con(firefighter) | 1 ||3/Icon{umiversity) | 1 ||T/Icon(pentagon) 4
0/Xcon(pet) 1 |i5/Icen(disahility) 4 _|I19/Icon{lighthouse) | 1 |{3/Icon{unk) _i_||¥/icon(star) 1
8/Icon{shield) 1 _}I5/Iconffirefighter) | 1 |]9/Icon{pentagon) 16 |j3U/Icon{pentagon) { 1 |[T/Icon{unk) 1
0/Icon{turtle) i |{5/Icon{pet) 3 |{9/Icon{unk) 1 _l|K/Icon(lighthouse) | 1 [[|U/Diplomat i
8/Icon(unk) & 1I5/Icon{plane} 2 ||A/Icon(lighthouse) | 5 [|K/Icon{plane) 2 _|IU/Icon(pentagon} 4
08/Icon({clover) 1 |i5/¥cen{wildlife) i ||B/Icon(&) 1 ]|L/Icon{bird) 3 [|U/Icon{pet) 2
1/DirtMark 1 }6/DirtMark 1 ||B/Icon(pentagon) 1 ||L/Icon{maryland) 1 lJU/Icon({unk} i
1/Icon{disability} 4 |i6/Icon(&) 2 | 1C/Icon{disability} 2 |IL/Icon{university) 1 ||UU/Icon{pentagon) | 1
11/Icon(lighthouse) | 10 }|6/Icon(airplane) 1 J1C/Icon(firefit) 1 ||iL/Icon(unk) 2 |iV/Icon(lighthouse) | 2
1/Icon{mason) 1 [6/Icon(disability) [ 34 ||C/Icon(pentagomn} 2 _||L8/Icon({unk) 1 HV/Icon(plane) 1
1/Icon(pentagon) 3 |6/Icon(firefighter) | 1 jlC/Icon(unk) 1 |iN/Icon(unk) 2 ||v/Icon(university) 1
1/Icon{pet) 3 l{6/Icon{pentagon) 5 ||CE/Icon{airpatrol} 1 ||O/Icon{unk) 1 [|V/Icon{unk) 1
1/Ycon(rihbon) i ||6/icon(piana) 53 |iD/Icon{pet) 1 |iP/Icon{badge) 1 |{V/Icon{Vtech) 1
2/Icon(bird} 1 l16/Icon{unk) 2 lID{Icon(unk) 2 ||P/Icon{ball} 1 ||W/Icon{cowboy) 1
2/Icon(lighthouse) | 1 |{7/Icon{bird} i ||E/Icon(disability) | 1 |]|P/Icon(pentagon) 3 ||X/Icon(lighthouse) | 1
2/Icon{pentagon} | 1 U7/Icon{cat) 2 _|EfIcon{pentagon) 2 |IP/Icon{pet) 2 |{Y/Icon(unk) 1
2/Icon(pet) 1 ||7/Icen(flag) 1 ||E/Icon{pet) 1 {|P9/Icon{duck) 3 |[|Z/icon(bird) 1
2/Icon{ribbon) 1_[{7/icon(lighthouse) | 4 |{F/Icon(bird) 3 _|[Q/Icon(maine) 1
26/Icon(pentagon) | 1 |17/Icon{crange) 1 ||F/Icon(heimet) i ||R/Icon{fish) 1
3/DirtMark 1 ||7/Icon({pentagon} 2 ||F/Icon{snake) 1 1|S/Icon(disability) 2
3/Icon(firefighter) 3 |i7/Icon(Uni) 1 ||G/Icon{face) 1 {|S/Icon hound 1
3/Icon{pentagon) 2 i17/Icon{unk} 1 16 /Icon(maryland} 1 ||S/Icon{medal) 1
3/Icon(pet) 7_|18/Icon{&) 8 _[|G/Icon(pet) 1_||sQ/Icon{clover) 1



1/ Icn(bowlpin)

Table 23: Remington-Elsag - LPSymbhols Incorrectly Read as Characters

1/Icon(disability) _

1/Icon{lighthouse)

1/Icon{logo)

7/icon({-)

7 /Icon{orange)

8/Tcon(=)

8/Icon(-)

F/Icon{crane)

F/Icon{=)

P/Icon(bird)

P/Icon(flower)

W/Icon(=) -

bt f o i | e | ok 2 i | e et | o et | 3 [ e
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6/Icon{Plane)

D /Icon(FireDept)

: = EL >
Sy S

- 33253 -

1/Icon{Butterfly} 3 5 1 Y/Icon{eagle 1
1/Icon{Lighthousea) 9 63/Icon{Pentagon) i | _B/Icon{Medal) 1 ! Z/Icon(bird} 1
1/Icon(Pets) 1 7/Icon(Eagle) 1 E/Icon(Piper) i Z/Icon{Disability) 4
1/Icon(UPSsymbol) 1 7/Icon{Lighthouse) 1 |l F/Icon{bird) 1 Z/Icon{flag) 1
2/Icon{Eagie) 1 7{Icon{Piper) 2 G/Icon{&) 1 Z/Icon{Horse} 2
2/Icon{Pentagon} 4 8/Icon(&) 2 G/Icon({Pentagon) 2 Z/Icon(Piper) )
2/Icon{Plane) 1 &8/Icon{UofM} 1 G/Icon(Plane) 1 Z/Icon(ship} 2
23/Icon{Pentagon) 10 9/Icon{circlel 2 IU/Icon{RU) 1 ,_Z1/Icon{Pentagon} 1
25/Icon{Pentagomn) i 9/Icon{Eagle) 7 1/Icon(Horse) 1
2D/Icon(RUsticker) i 9/Icon(Pentagen) 1 J/Icon(Line) i
2I/Icon(Pentagon) i 9 /Icon{unk} 1 J/Ieon{Pentagon) 1
3/Icen(Eagle) 1 96/Icon{Cowhoy) 1 3/Icon{Piper) 1
3/Icon{Horse) 3 AfIcon{&) 1 J/Icon{Ship) 4
3/Icon{Medal) 1 A/Icori{circle) 2 J4/Icon(sticker) 1
3/Icon{Pentagaon) 2 A/fIcon{Disability) 29 L/Icon(Fish)_ i
3/Icon(pets) 1 A/icon(Eagle) 1 0/Icon{FireDept) 1
4/Icon{Butterfly) 2 A/Icon(Lighthouse) 5 P/Icon(Lighthouse)} 2
4/Icon{circia) 1 AJ/Icon{Peis) k] S/ Icon{Disability} i
4/Icon(Disability) 7 A/Icon(turtie) i $/Icon(FireDept) 1
|4/Icon{Eagie) 2 A/Icon{VAunk) 2 5/Icon{panther) i
44 /Icon(Cowboy) 1 Al/Icon(Pentagon) 1 5/Icon(Plane} 1
46/Icon{Cowboy) 2 | AG/Icon(Cowboy} i T/Icon{Eagle) 1
48 fIcon{UPSsymbol}) 1 B/Icon{8) 2 V/Icon(line) k|
44 /Icon{ResgSquad) 2 B/Icon(Eagle) 1 X/Icon{circle} 1
5/ Icon{Disabiiity) i |_C/Icon{Lighthouse) 1 X/Icon(Fish) i
6/Icon(Ball) 1 C/Icon(Pentagon) i X/Icon{Horse) 1
6/Icon(Butterfly) 1 C/Icon{Plane) 2 _X/Icon{Pentagon) 1
6/Icon{ Disability) 10 CA/Icon(Lighthouse) 1 X/Icon{Piper) 2



igits

Incorrect Read Charts - Added D

7.11

All Vendors, Added Digits to License Plate Read

Table 25

(Do fin/N(m|m|n]m

N N e
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712 Reported Alarms - Blacklisted Plates

A selected set of biacklisted plates was chosen to be used for the demonstrations. In addition, the legal license plates belonging to the Northrop
Grumman team members participating in the demonstrations was recorded. The list of these plates was given to each vendor on the first day of their
demonstrations and was used to assess the vendors’ camera performance at the stationary camera locations. A random selection of plate numbers
taken from parked vehicles was recorded, provided to the vendors, and used during mobile camera demonstrations in the parking areas. The tables
below, compiled from vendor data, list the plates, the number of times they were read, and the number of alarms recorded. The plates listing zero in
both the “Times Read” and “Number of Alarms” columns represent instances where a demonstrations observer manually noted and recorded a plate
that should have been captured but the system did not read or alarm.

: Table 26: Reported Alarms — Blacklisted FPlates

ington

KGG4640

"BGNB168

1 i 'Jx'.'.' =3 2 = 2 ; h e . :7 & : % s i
| cH5085 | 1 1 EkcHe352| 2 2 4 4 | KEZ6636 | 2 2 4149BD | 1 1 18A4807 | 6 | &
[Enizzoz | 2 2 KI73853 | 1 i Z Zz | WESCOTS| 4 3 419BJK 2 2 19225 ; 4 | O

EPV&54 4 4 101269H| 3 3 ] 1 YENGO4S 2 F) 43778L 2 2 J0EG712 5 [1]
GOBOYGO| i 1 101869H| 3 3 2 1 YTD8956 2 3 S606MNG 1 1 3RUH106 [+] [+]
HARNESS 1 1 18A4867 | 1% 5 2 2 YZE2253 ] 2 B80SXB 1 1 40209 i 1
IML2283 2 2 30E6712 | 14 3 1 1 1824807 1 i 878BDA 1 )3 47C147 0 [1]
JUN7445 2 2 6A69357 1 12 /] 1 0 30E6713 9 U Al139834 i 1 496AN [ 1]
IXL3281 2 2 7740FF 0 0 > > 296AN 0 0 AJJ1G76 1 1 616638 0 0
awvaie | 12 )] 1 Q sl o | o 25t acRos | 1o | AMEV | 1 0 | 6535023 | 1|
Kowgss | 2 |2 8 DNw72o| 0 | 6 1] 0 |o6A60357] & | 2 ||CMNURDS] 3 9 6;‘593:7 6, 6
NSB4£23 2 2 HAR13Y | 10 7 i 1) 7740FF il 10 £u93s6 1 i 740FF i g
RTY659 2 2 HIZ434 0 ] ) 2 DSV3822 1 1 EYE1739 2 2 G62177541 O 0
SETON7 2 [1] 3 2 2 > HARL3Y 15 8 'FATTHE 3 [+] 7 5
ABASUSA| 3 3 9 B JER3940 2 2 HBB1455 [ Q
- 2 1 9 7
C74006 | 2 2 B - 7 1 1 IBS75 8 8 KGX8049 1 0 i2 3
1 |1 14 | 13 |[MRROBUS| 1 D _§ JFK2498 | 0 | @
GAMEDAD| 2 2 13 | 13 Hpzzas | 2z 1 "o | © ||SCOMFRT] 1 1 Jkexsoq0 | 0 | o
JGS7895 | 1 1 1} '] JKT4517 2 2 6 | 11 9 VANDAS 1 (L) 11 | 10
JWK6418 ] 3 3 [+] [}] JUB40GD | 3 3 [ X870GH 6 ) W75VFY i 1 KCE4295 1 0
Jvsez8 ;| 2 | 2 3 z XVei73| 1 | 1 8 |_8 ||wens137] 1 1 5| 4
KCP120 [] 2 3 3
KFS3594 3 2 1] 1] JZM3190| 3 2 8 8 1 1 KO0302 1 (5]
KGF2741 3 2 KAY2783! 3 2 YCF6646 1 i X87GGH 6 0

a‘
]



8.0 PERFORMANCE IMPROVEMENTS

In new installations, all errors would be monitored by the vendor for excessive mistakes and
adjustments made to the system to improve upon the system’s capabilities. The results of the
camera and software performance would be modified and refined to target improvements and
corrections for commonly recurring mistakes and adjustments would be made to the system.

The vendors who performed demonstrations at IAD indicated that they would normally target
their software interpretation algorithms to the location of the camera installations and would
refine the algorithms to maximize the correct interpretations of the most expected state vehicle
plates. The August 2007 demonstrations included blacklist plates from a broad cross section of
the U.S. so it was not necessarily prudent to adjust algorithms to focus on Washington D.C.
metro area plates which were most prevalent in the vicinity of the IAD demonstrations area.

8.1  Performance Improvement Example: Appian Technology

An example of commonly recurring image misinterpretation taken from Appian T echnology’s
data would be the Maryland seven character license plates. In some of these plates, where the
license plate contained the character ‘M’, the system read the M’ character as an ‘H’. In post
demonstrations analysis of Appian Technology’s data, there were approximately 176
occurrences of the ‘M’ being read as *H’. To correct the transposing of digits, or mismatching of
alphanumeric characters like this example would require adjustments to the systems
interpretation algorithms.

Appian: Covert Camera Site
As Read 8327H114 — Actual: 827M114
Date: 08/214 me: 2:52:41 PM

Figure 42: Appian Technelogy Plate Read
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8.2  Performance Improvement Example: Remington-Elsag

An example of how updates to a commonly recurring image misinterpretation could improve
performance results was taken from Remington-Klsag’s data. In post demonstrations analysis
of Remington-Elsag’s data, there were approximately 317 occurrences of the transpositions of
the characters ‘W’ and ‘M’ where the letter ‘M’ was identified by the system as a ‘W’. To
correct the transposing of digits, or mismatching of alphanumeric characters like this example,
would require adjustments to the systems algorithms.

Remington-Elsag: Covert Camera Site
As Read WVZ.627- Actual: MVZ627
Date: 08/06/07 Time: 3:14:25 PM

Figure 43: Remington-Elsag Plate Read

8.3  Performance Improvement Example: PIPS Technology

An example of how updates to a commonly recurring image misinterpretation could improve
performance results was taken from PIPS Technology’s data. In post demonstrations analysis of
PIPS Technology’s data, there were approximately 230 occurrences of the transpositions of the
characters ‘E’ and ‘K’ where the letter “K’ was identified by the system as an ‘E’. To correct the
transposing of digits, or mismatching of alphanumeric characters like this example, would
require adjustments to the systems algorithms.

PIPS: Fixed Camera Site
As Read ZZE3985 — Actual: ZZK3985
Date: 08/13/07 Time: 4:35:34 PM

Figure 44: PIPS Technology Plate Read
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9.0 APPLYING THE PARETO PRINCIPLE

The Pareto principle, also known as the 80-20 rule, states that for many events, such as those
described above, .80 percent of the effects come from 20 percent of the causes. The
demonstrations data was analyzed to the number of errors occurring on each license plate and the
type of each error. It was than sorted by the number of occurrences and the top 20 percent of
those errors were selected as the number of errors for possible fixes.

- 33256 -



9.1  Applying the Pareto Principle to Appian Technology Dats

The data indicated 53.01 percent of errors came from transposed digits and 46.99 percent of
errors came from dropped digits (Table 27). If the vendor were to perform fixes and updates to
the top 20 percent of the dropped and transposed errors (Table 28), the read rate could nmprove
as much as 80 percent puiting it to an approximate read rate of 97 percent accuracy (Chart 33).

Table 27: Appian Technology Percentage of Exror Types

1 594 | 4699% | 46.99%

Trarépossd | 8/8 | 363 | 27.93% | 27.93%
Transposed | 0f0 | 317 | 25.08% | 33.01%

Table 28: Appian Techrology Original Reads and
Estimated Reads After Fixes

WA || e VL R Mistakes Per
e X PR Plate
1.3

verage
Mistakes Per
Plate

i3

1225

Appian Technology, Inc.
All Sites After Fixes

97%

# Plates Read Correctly
M Plates Read Incorrectly

Chart 35: Appian Techuology Possible Read
Percentages affer Fixes (Pareto 80-20)
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9.2  Applying the Pareto Principle to Remington-Elsag Data:

The data indicated 54.92 percent of errors came from dropped digits; 25.90 percent of errors
came from added digits; and 19.18 percent of errors came from transposed digits. (Table 29) If
the vendor were to perform fixes and updates to the top 20 percent of the dropped, added and
transposed errors {Table 30), the read rate could improve as much as 80 percent putting it to an
approximate read rate of 96 percent accuracy (Chart 36).

Table 29; Remiungton Sum of Al Counts and Percentages of
Error Types

468 14.71%

i 539 5,300/ 5,380/

1] 357 | 2.01% 17.72%

""" 5 345 2.91% 20.630%%

. AD Added-1 | 635 5.36% | 10.75%
Table 30: Remington Oviginal Reads and Estimated Reads

After Fixes

. Average
1 Mistakes
Per Plata

Remington-Elsag
All Sites After Fixes

96%

@ Plates Read Correctly
M Plates Read Incorrectly

Chart 36: Remington-Elsag, Possible Read Percentages after
Fixes (Pareto 80-20) -
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9.3  Applying the Pareto Principle to PIPS Technology Data:

The data indicated 84.93 percent of errors came from transposed digits and 15.07 percent of
errors came from dropped digits (Table 31). If the vendor was to perform fixes to the fop 20
percent of the dropped and transposed exrors (Table 32), the read rate could improve as much as
80 percent putting it to an approximate read rate of 95 percent accuracy (Chart 37).

Table 31: PIPS Sum of All Connts and Percenfage Error
Types

ran§posed | '0/0 | 500 | 40.29% | 40.20%
Transposed]| E/K | 230 | 18.53% | 58.829%
Transposed | M/H 1 163 | 13.13% | 71.96%

Trangposed] 'If1 I 161 | 12.97% 84.93%
Droppa 1 187 | 15.07% {  15.07%
Table 32: PIPS Orlganal Reads and Estimated Reads After
Flxes

o Average
Mistakes
Per Plate

Average
Total # of Mistakes Mistakes

,{’“mﬁ”h perplata) | b it
LT i5

PIPS Technology, Inc.
All Sites After Fixes

95%

& Plates Read Correctly
M Plates Read Incorrectly

Chart 37: PIPS Technology, Pessible Read Percentages after
Fixes (Pareto 80-20)
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10.0

10.1

VENDOR EQUIPMENT IMAGES

Appian Technology, Inc. Images

Figure 45: Appian Techaology Cobra Camera

{Openings from left to right ANPR Monochrome module, Color module, IR illuminator)

Figure 46: Appian Technology Talon Covert System
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10 ot 2003 203754
19 0% 2003 202773

18- Oot 2005 2001418

T8 Ot 2003 20:14:08

A6 Gt 2003 J 1408

18 Qut 2003 20714:00

18 Qct 2003 20:18:56
g, 24

Figure 48: Appian Technology Portable System
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Figure 51: Appian Technology Cobra Cameras
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: | Figure 53: Appian Technology Covert Vehicle Sport Rack
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10.2 Remington-Elsag Images

In the first image, Camera 1 reads both parked vehicles and cars that are passed on the left, Camera 2
reads up to two lanes of oncoming or parked vehicles on the right, and Camera 3 is an optional camera
that can be rotated in all directions to supplement left and right cameras (MPH-V3 camera 22x zoom
distance).

Raads 2 lolk lanes
oRseanin g e
wehides.

KL CABIEY
Ruiend & Piagbiaed wilels i
it ek @z ers Foal @i
peprsed un eyl

Figure 54: Remington-Elsag: Camera Setup Overview

Figure 55: Remington-Elsag Custom Installation FPH-900 Unit

Figure 56: Remington-Elsag MPH-900 Unit
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: Figure 59: Remington—ElsagMPH-V:} Unit
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Figure 61: Remington-Tlsag ALPR Operations Center Network Example
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10.3 PIPS Technology Images

In the first image, Camera 1 reads both parked vehicles and cars that are passed on the left within a
distance of 20-30 feet, Camera 2 reads oncoming traffic and parked cars on the right within a distance of
15-18 feet, and Camera 3, either mounted on the roof or window of the car, reads side view only within a

distance of 9 feet.

bt Yefiale

Figure 66: P1 PIPS Technology P362, Portable Window Mount
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Figure 70: PIPS Technology P362 Covert Unit

- 33299 -




11.0  VENPOR RESULTS SUMMARY AND TECHNOLOGY HIGHLIGHTS

11.1  Demonstrations Camera Reference Summary

The table below provides a summary of the camera equipment used by each of the participating vendors during the demonstrations.

Table 33: Camera Equipment Summary

Appian
Appian Mobile
Remington | Mobile
Remington | Mobile

Remington | Covert

Remington | Fixed

Mobile
PIPS &

Covert
PIPS Fixed

Spike & e
* For the P362 and P372: Optional integrated color or monochrome.
%For P362: Color overview camera can be from a separate video feed.

"®For P372: Real fime jpeg hardware compression is available for video streaming over IP.
*For Cobra: May replace Cobra internal color camera with video.

*For All Cobra: May connect to an existing system’s video feed to the Cobra camera.
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11.2 Stoplight Performance Chart
The full mee chart, as it is shown below contains proprietary and cempetition sensitive data and should NOT

H&ﬂ&ﬂmﬁﬁmsg&waks&mcﬂkmmmﬁmasuana&&h&&dkgﬁaxz&nswﬁuﬁﬂﬁiE%eﬂk
illnminator works at an undefectable range for human eyes so there is no distorbance for |
drivers.

When coupled with 2 monochrome or color camers the IR light bounces off the license plate,
illmminating the plate’s reflective sarface and causing the characters to siand out, allowing for
an image 1o be izken

1. | IR Capability
{Bmages are examples that were not captored from demonstration.}
Monochkrome provides black and white images.
2. Monochromse
Camera

fmage not caphured from deronstration.)
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& -
3 Color Camera aya aya
4. | Zoom Capability e¥s et
Pulse .
S e NIEA :
Mob#e Video =
8. . By s 21a
Capabitity
7 Stationary Video =

Teput/Output

gt
B

spae e = i&m@,: : Ty
; e
2 e o SRk
R i i a el ;*-:"'
i = et
L st T

Coéwmmuse&maéézﬂmmm&mmhwm&aﬂowmgﬁnmemewmbe
added to the hages, giving more detail.

d {Irage not captured fom demonstration }

Zoom capability refers to the ability to modify the distance an image of 2 vehicle plate con be

Remington: Mobile camera onfy, hag up to 22x zeom capability, operator can modify camera
setfings.

PIPS: Camerszs do not have zoom capability. Maximom distance the camera can caphure an
image is 50 feet.

Appian: All cameras {mobile, fixed and coverf) have 18z zoom capability.

Pulse technology is technology in which the IR s pulsed or flashes at a specified rate.
Liraitations ave that the pulse grows weaker as it teavels farther from s source. Pulse
Remington: Used image capture rather than pulse techuology.

PEPS: Pulse is 60 fimes per second; maxinam distance the camera can capture an fmage 3 50
feet.

Appian: Cameras use both pulse technology and zoom.

Remington: The Mobile MPH-V3 can be linked to 2 recording device for DVR.
PIPS: Does not offer mobile video at this time.
Appian: Internal Stinger camera processor can handle np to four video inputs.

Remington: Fixed camerz does not have video input or outpot capability at s time.
PIPS: The P372-Stinger will allow for video streanving over IP. Overview camera can be
separated video feed or the built-in smltiplexer can send two sigpals on a singer output.
Ayppian: A1l Cobra cameyas can handle up to four video inputs and can superimpose ALPR.
on existing Closed-Circuit Telewision (CCTV) infrastructure.
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1i.

LR Processor
inside camera

13.

LPR Processor
separste from

Remington: Yes, may add mmages or nofes,
i PIPS: Yes, may add images and voles. (Green becanse of ability to cross reference additional
data entered.}

The infernal processor stores tmages and data to be downloaded by the operator af a anytime.
Remington: XPH-3700 cameras

PIPS: P372 cameras

Appinn: Internal processor not de srated. The Stinger camera, with an internal
mmmd@hy@é%tmmmbeoﬁi&aﬁvm&m&eMﬁMhHm
2007,

Exiemal processor stores images and data which may be accessed by the operator af auytime.
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14,

Captare Cards

is

Sleep Mode or
ability to preset
auto on / off

16.

- v

Triggering

| SySiem response

caplure card.
Remingten: Does not work with Video other than their MPH-V3 mobile camera.
PTPS: Reguises one external capture card per camera with a max of twe cameras per lapiop.

| _Appian: Requires one external caphure card for up to four cameras.

m@mmmmﬁhmgmm&em T ssins 2 laptop fo capiore '

Al vendor systems allow the operator the abilify o set a power save mode. There are two
modes: Slesp or the ability to tomn on/off at a specified Sme and hibernate, where the system
saves power affer a certain amound of inactivity.

Remington: The system can be preset to hibernate,

PIEPS: The system can be preset to sleep or to hibesnate.

Agppian: The systern can be preset to sleep or to hibernate.

All the vendors have the capabilify fo use external triggers. Extemnal triggers can be used by
the operator to capture Images at specific events or set up to wake the system from
sleep/hibemation.

Remington: Yes, requires external frigger to wake from hibernate.

PIPS; Yes, requires extemal tricser to wake from hiberaate,

Appian: Yes, requires exiemal trigger fo wake from hibernate.

17.

Internal
T .

System respaase §

18.

Covert Systems
Equipanent
Sterage

The ability to preset the system to wake at a specthed fime after *slesp”
Remington: No. Bystem requires external trigoer o wake.

PEPS: Yes. Slesp mode usey motional sensor which wakes the system when movement
enfers the camera’s feld of view.

Appian: Sleep mode can have presef time that wakes the system.

Remiugton: XPH-8700 camers is located mside of a construction bamrel A camers inchades
processor and lneinator.

PIPS: P362 camera was st inside a fake vehicle light bar. The processor was inside vehicle.
Appian: Cobra camera with the keyboard, monitor, processor and power located mside of 2

pelican-case.
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é%wa&mga&nmnhacfc&a&gB&@WﬁebaﬁcS{ﬂ;bm&xméuptoiﬂﬁﬂ%ﬁpﬁ&asofdma
ﬁmmge&manmﬁu@gmﬂekdhﬁSQLvaﬁmﬂ. Licensing required for fill SQL version.

Capability to

I&mﬁmgmLfkmnxﬁofﬂn&gewmﬁ@ﬁeégmmkoﬂﬁmsaesf&acﬁaﬁsdﬂﬁ&m&
8 PIPS: Basic software to 100,000 packets (z typical packet contains perhaps 1,600 to 1,500
| bytes of data), beyond 100,000 packets requires an upgrade io the back-erd software.
1 Amount of storage also depends on size of client”s database.
| Appian: Amomnt of storage available depends on the size of the client’s database.

z2.

Retrieve Hinta
3. Data Mining
24,

: Eﬁnnngﬂuz{Kﬁﬁsnﬁﬁﬂmgﬁme@&g&mﬁﬁusmyzﬁmmﬁendandbad&enésoﬁw%n:
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25,

Aitvendm& mbﬁé dstam}m tbatmpeﬁable. Ha heaks
or if a specific type of vehicle is needed, than porteble mobile mits allow for equipment o be
moved fom vehicle 1o vehicle as needed.

PIPS: Magnetic Strip mount for rooi mownt carneras.
Appisn: Magnetie sirip or suction cup for roof oumt cameras.,

27

Appian: Yes, recommends one camera per lane.

Remingten: Yes: up to four cameras, imcleding video/zoom camera.

1 PTPS: Yes: up to three cameras, videe is by streaming data over IP.

Appian: Yes: up to four camersas including video/zoom camera.

.} Vendors were asked to show their system’s alarm capabilities. Blacklists were setupusing a

random sampling of 12 plates taken from U.S. stafes; using plates of Nosthrop Genmman

| employes vehiclas onsite; and using rendom plates pulled from parking areas. (See Blacklist
4 Section for plate specifics.)

Remngtm C*fi%b}ackhstedpiéﬁezeeés the system alarmed op 130,
Ap;;iau:

31.

Remingter: Multiple slarms are stacked in order received,
PIPS: Maltiple alarms are stacked in order received window bar can be color coordinated.
Appian: Latest alarm takes priorriy.

Al systems offer andible and viseal alert and allow the costomer the option of sefimg
personal wav fles for alerts.

Remington: Yes

PIPS: Yes

Appian: Yes
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32. | Severs Weather
Ability to
33. | Bteract ‘Waich
fists
Global
34.
System {GPS)
35 Ability to Read
- | Stacked Disit

s 2 e = oyl ey el e
Remningioir: Yes, demonstrations keld in August. Vieginia temp of 102 degrees with
extremely bigh humidity. Camera located inside polymer barvel was stationed in fuHl st and
began to have problems.  Once system moved to shaded ares, system worked with mininal
datz fost.

y to work with governmrent wafch Hsts.

Appian: Yes

Al vendors have the 2bility to trace coordinates of vehicle location by recorded alarms.
Remington: Yes

PIPS: Yes

Appian: Yes

Many states inchude stacked digits as a part of their Heense plates. See section “Incorvect
Reads — Stacked Characters Read as Smgle Characters.™

Remington: Wo. System igpores stack and alarms on partial plate number.

PIPS: Yes. System reads some stacked nombers, does not alaom if partial plate is read.
Appian: Ves. System reads seme stacked numbers, does not alarm #f pariial plate is read.
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11.3 Vendor Equipment Technology Highlights
The full chart, as it is shown below, should NOT be distributed to the vendors.

ALPR
Technology

PROPRIETARY:

+
L <

*

2
ES

R
Q‘O

2
o

IR illumination, monochrome and
color cameras with one mobile video
camera , MPH-V3, that has zoom
capabilities. Equipment captures
license and image of vehicle.

The only ALPR that can read all U.S.
state license plates

Two way voice recognition and
response, allowing vehicle operator to
keep hands on the wheel.

Can read any photo reflective
alphanumeric image, including the
Federal Motor Carricr Safety
Administration’s (FMCSA) U.S.
Department of Transportation
(USDOT) numbers. (Used in the
commercial Trucking Industry.}
Offers a “Covert” XPH-8700 camera
for fixed locations. Portable, all in
one ‘intelligent’ camera that integrates
all the components required to enable
coordinated license plate recognition
from f{ixed installations. Includes
camera, sensors, self contained,
independent IR light system,

PROPRIETARY:

*
e

<%

L/
0.‘

>
"y

.
g

*,
e

Table 35: Vendor Equipment Technology Highlights

SO 3

IR illumination, monochrome and color
cameras. P372 Spike camera has the
capability to stream video over [P.

Dual Lens Camera — Color overview and
IR lenses within each camera. Capture
images of the vehicle and plate.
Platefinder —continually searches the
camera’s field-of-view for the presence
of a license plate.

Triple Flash Technology — patented
technology varies the flash, shutter and
gain seitings of the camera to capture
multiple plate images.

Offers covert model 372 camera fixed
camera that contains camera, illuminator
and processor in the one unit. (Camera
still requires back-end software and
database.) (6-8 inches long, same
circumference as normal cameras.)
Note: If car does not have plate, camera
has capability to capture an image (jpg /
.bmp). Claims that it is the only system
that can take picture using color side of
camera and store if.

Processor can be in notebhook/laptop; in

A2
o

2
0.0

el
e

)
ofe

t)
R

IR illumination, manochrome and color
cameras. All cameras have zoom
capability and one mobile video camera,
Viper, with zoom capability.

Dual Lens Camera with zoom
capabilities. The Cobra camera cases
have three openings in the front of the
case, allowing three main formats:
Cobra Dual — ANPR monochrome zoom
camera, Color zoom camera and single
illuminator.

From left to right in picture below:-
ANPR Monochrome module, color
module, IR illuminator.

Cobra Single — ANPR monochrome
zoom camera and single illuminator
Cobra Long Range — ANPR
monochrome zoom camera and two
illuminators.

Cobra system can be supplied with a
range of different internal camera and
IR illumination options.

Principal feature is the use of a high
resolution optical zoom camera.

Uses IR wavelengths to overcome
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L

5, o,
Lo L

&
0.0

*
b

*,
0.0

processing unit and independent
power source. (Components are
integrated inside an IP65 case
resembling a standard video-
surveillance outdoor camera.)

An integrated MDT/PC in-vehicle
system with touch screen is available.
(Unique PC-in-Screen design, allows
touch screen minimizing keyhoard
use, components filts out of the way.
Typically, no existing components
need to be removed or relocated. Non-
glare coated.)

Portable systems are easily moved
from vehicle io vehicle.

Alarm can broadcast to operations
center or to support vehicle.

MPH-V3 is a digital video camera that
assists the mobile mounted cameras by
scanning the area directly in front of
ALPR vehicle and overlapping into
the areas scanned by the other
cameras; It can scan plates from 22x
zoom distance; can be linkedto a
recording device or DVR; and can
conduct surveillance from nearly a
mile away.

MPH-V3 can be linked to a recording
device for DVR.

LPR car activity can be broadcast to
up to 2 additional support vehicles.
Allowing the MPH-300 equipped car
to transmit the sound and image of the
ALPR screen directory to the support

7
o

*,
0.0

>
o

N
“w

7
R

,
0.0

the 372 camera; or in the super-ex
system illuminator.

Can load pictures of people associated
with plates or load and track using driver
license numbers (option available but it
is not currently used).

Note: Claims that it is the only system
that can search for partial ‘string’ plates.
i.e. if plate was A, C-13_4 the system
could pull correct plate “ABC-1324".
Partnering with Motorola for network
support.

Patented: Claims to be the only company
using a pulsed IR Illumination. Pulses at
60 times a second, these cameras have
their own brain/firmware. Because of
pulse technology, the camera has no
moving paris. (i.e. lens zoom) Camera
has to work so fast that technologically
impossible to zoom ini and out.

Outdoor use: Rugged alloy housing,
metal sun hood, sealed end caps (totally
sealed enclosure}. All cameras casing are
nitrogen purged and waterproof to IP67
standard. .
Portable Systems are easily moved from
vehicle to vehicle.

P372 cameras will accommodate
(additional cost) a trigger. Because cars
without license plate will not trigger line
of sight, the camera’s trigger will cause
an image of the car to be taken {(claims to
be the only system that can store these
images).

*,
L

&

*

WO ol =

*, ..
0.0 R

]
o

.
"

alon Senfinel System:

possible issues with plate differing
characters and conirasts. -

18x zoom functionality allows
optimized field of view {114.83 feet
max).

Long range dual illuminator has a range
of up to approximately 147 feet (subject
to wavelength). -

Uses improved processing gain and
narrow band IR filtering o provide
accuracy in conditions with high
sunlight er bright headlighis.

All Cobra cameras maintain IP67
standard.

Also used pulse IR illumination. IR
Tiluminator variable pulse 810nm,
870am and 940nm.

Dual IR and overview ANPR camera.
Alihough system uses pulse technology,
it can also zoom.

Encased in an ultra high impact
copolymer designed to operaie in
extreme environments.

Platform can be deployed and set up in
minutes, using a built in monitor and
GUL

Case design uses neoprene O-rings and
ABS latches, enabling the system to be
buried in the ground for extended
periods of times.

Casing offers total protection for
internal PC — airtight, watertight,
dustproof, chemical resistant and
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vehicles, minimizing reaction time.

MPH-%00 — Mobile

» Watch list filtering

= Probable cause generation for unbiased,
targeted search

* Auto theft recovery

* Plate manipulation

» Rental contract violations

» Link analysis

» Recurring traffic pattern analysis

* Suspect surveillance

* “Late hit” analysis

+ Coordination with Mobile Plate Hunters

Question was asked — ‘can image“;{-)f
driver be stored?’ — Response was that
they are the only system that has the
ability to load ,jpg and .bmp images of
people and allow those images to be

associated with the specific license plate.

(Amber Alert could include photo of
felon and of chiid with plate
information.)
System can be set to bypass the operator and
only inform a specified terminal. The hit and
notifieation is sent directly to the previously
specified person and the normal operator does
not see the hit occur.

Standard Unit P362 — IR illumination with
monochréme camera and optional color
OVErview.

Optional Unit —P372 — IR illumination with
color overview or monochrome camera.
Internal (video) triggering of read.

Triple Flash patent — (Eye safety: Class 1M)

% IR with the ability to read from
combination of color and IR cameras
(effective up to 50 feet).

corrosion proof.
Casing is North Atlantic Treaty
Organization (NATO) codified and
tested to Military (MIL) standard C-
4150, IP-67 and ATA (Air
Transportation Association).

-
o

Stinger Camera — Introduced to Market
2007
< Camera case has cameras, illuminator
and processor all fully integrated in a
single sealed unit.
% Users can select a range of camera and
IR illumination options, including dual
cameras and long range illumination
options.
All camera setiings can be controfled
and adjusted remotely in real time.
< Offers choice of processor and
Windows OS; additional ¢lectronic
sensors, devices and applications can be
integrated. These include, but are not
limited to Dedicated Short Range
Communications {DSRC)/Radio
Frequency Identification (RFID), speed
and red light detection devices - all
connected to and controlled by Stinger.
The processor is capable of handling up
to four separate video imputs.
A telemetry inferface can be provided as
an option to control a pan and tilt head
for both ANPR cameras. This allows
users to reconfigure cameras for
different traffic conditions.

.
”»e

2
0‘0

2
“0
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. Viper Video

<+ Miniature color camera designed to be
mounted in front of a vehicle’s rearview

mirror.
YES: NO: YES:
PROPRIETARY PROPRIETARY | PROPRIETARY

Mobile MPH-V3 has the ability to scan
plates from 22x zoom distance; link to a
recording device for DVR; conducting
surveillance from up to a mile away.

Patented ability — The only company using
Pulsed IR Ilumination at 60 times a second.
There cameras have their own brain/firnyware.
Pulse every 1/60™ of a second. Speed of pulse

The ability to scan plates from 18x zoom
distance.

18x zoom capability allows optimized field

equipped with one internal capture card and
one external card slot.

CaZ"a‘;:i’]‘i . disallows ability to zoom in and out thercfore | of view.
p Max Viewing range 5280 feet. no moving parts in camera. Distance zoom limited to 114.83 feet max
The camera can be mounted on a moveable | Pulse grows weaker as it travels which limits
surface that rotates side to side. distance to 50 feet.
(Currently used for Mobile systems only.) The camera can be mounted on a moveable
object. (i.e. triped) and slowly turned side to
gide.
MPH-V3 is a mobile digital video camera The overview camera can provide video feed | Viper has three different methods of control
that assists the mounted IR cameras. It can | such as streaming video over IP, or the built- available to the operator. Standard RS232
be linked fo a recording device or DVR. in multiplexer can send two signals on a single | command control protocol, through the
output. software GUI interface available via a MDT
Video requirements: touch screen or using a four bution keypad
Two cameras can be run off a notebook or mounted on the dash beard of the vehicle.
laptop but it requires one 'capture card’ slot These buttons operate the zoom in/out
Video input / per camera. Panasonic CF29 offers a two card | function, one touch auto focus and a default
output slot notebook and Motorola M190¢ can come | setting activation.

Internal Stinger camera processor can handle
up to four video inputs.

ALPR system can be superimposed on the
existing CCTV infrastructure.

Max Viewing range 114.83 feet.

Video requirements:
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Four cameras can be run off a notebook or
laptop one 'capture card' can handle up to
four cameras.

Allows the operator to manually store
additional captured images and notes

Allows the operator to manually store
additional captured images and notes

Aliows the operator to manually store
additional captured images and notes

-nal Triggers

triggered.

QCCUrs.

Stores associated with captured data. associated with captured data. (Stores or associated with captured data.
Additional . captures multiple types c?f Jpg or bmp
images / f&bﬂlty to take snap shots and store the images, such as onsite pictures, can be afided :Ability to take snap shots and store the
information | R8s 1o system records and pulled up if plate is images.
read.)
Ability fo take snap shots and store the images
International All cameras IP Rating 67
Protection IP Rating 65-66 IP Rating 66-67 ¢ Casing is NATO codified and tested fo
Standards MIL standard C-4158, IP-67 and ATA.
Nitrogen
Purged Ne Uses as an additional precaution to keep the No
Camera internal workings safe from the elements.
Casings
SUPPLIED SUPPLIED: SUPPLIED:
Software is supplied and requires SQL Software is supplied and requires SQL back- | Software is supplied and requires SQL back-
Software back-end. ' end. ) ) ) end. There is a standard fee for the Back
COTS Licenses are charged by the IP address. (i.e. | Currently requires 1 license. One license will | Office software and then a fee per ALPR
a vehicle mobile system — one charge or sapport up to 12 dispatch clients (upgrades system that is connected to the Back Office.
each fixed camera.) | available.)
Database does not require licensing.
Sleep Mode or | Sleep mode can be set by user so that During sleep mode, the camera searches for Offers both external and internal trigger
ability to system will hibernate. license plate within field of view. If plate System can be set by user to power on / off
preset ante | Requires an exiernal trigger to ‘wake” the appears, camera “wakes up’. at specified times.
on/off system. System can also be preset to hiberate then System can be preset to hibernate then
Internal/Exter | System can be set up to capture image when | capture images when an external trigger capture images when an external trigger

OCCUrs.
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XPH-8700 camera is located inside of a
construction barrel (IP63). A camera
includes processor and illuminator.

Covert set within fake light display. (Vehicle
light bar) or tripod. Non-vehicle equipment
would require camouflage.

Keyboard, monitor, processor and power
supply can be located inside of a Pelican-
case. Camera is separate, attached to the case

power supply or on an independent
rechargeable power supply.
(All data can be downloaded via a wireless
network to the back-end database. Itis
possible to have a database on site and
consolidate the data with the master each

day.)

(All data can be downloaded via a wireless
network to the back-end database.)

Covert System Power supply currently by local source, by cabling. (Copolymer case IP67 and
Equipment/ | Power supply can be by local source, vehicle, battery, or generator. NATQO tested MIL, C-4150).
Storage / vehicle, battery or generator.
Power Supply Power supply can be by loeal source,
vehicle, battery or generator.
System can use 12v with 35 amp hour
capability. If requested, Appian Technology
supplies Marine batteries.
YES: YES: YES:
PROPRIETARY: _ PROPRIETARY:
Offers LPT-900 Covert Mobile. < Offers model 372 fixed cameras (fixed Talon Sentinel System:
Offers FPH-900 custom. locations only). <+ Dual IR. and overview ANPR camera.
Offers the XPH-8700 (fixed and portable) < Cameras contain illominator and ALPR. | % Encased in an ulira high impact
cameras. processor in one unit also includés copolymer designed to operate in
4 Includes camera, sensors, self termination box (6-8 inches long, same extreme environments.
contained, independent IR light circumnference as normal cameras). <  Platform can be deployed and set up in
system, ALPR processing unit and < System operates either on available minutes, using a built in monitor and
independent power source. power supply or on an independent GUIL.
Covert {Components are integrated inside an rechargeable power supply (Marine < Case design uses neoprene O-rings and
Surveillance IP65 case resembling a standard batteries). ABS latches, enabling the system to be
video-surveillance outdoor camera.) %  System can operate on power save mode buried in the ground for extended
%  System operates either on available with external trigger wake up. periods of times.

3 Cagsing offers total protection for
internal PC — airtight, watertight,
dustproof, chemical resistant and
corrosion proof.

4+ Casing is NATO codified and tested to

MIL standard C-4150, IP-67 and ATA
(Air Transportation Association).
4 Automatic in picture video trigger.
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Does not require external ﬁgger.

Plugs into the vehicles power supply and

Plugs into the vehicles power supply.

Plugs into the vehicles power supply.

administrator rights. For customers
expecting to retain more then 3 million
plate records in the live daiabase,
Remington-Elsag recommends full SQL
Server be used and that the database
environment be designed and supported
according to the customer’s own
classification and procedures (that is, you

determine how mission critical the data is to

YOUr environment. )

‘If::]l:z]: SSEl]steim adds a 12 VDC power supply to
PPY | . gracefully’ power down the unit when the
vehicle is furned off.
YES: YES: YES:
Administrative o . Mobile App}icaﬁon (PAGIS) anid the System | Offers training courses for both users and
Training Four levels of administration available, Administration for the BOSS have training administrators. Also offers “train the trainer’
from read-only inquiry user to full classes given (1 2 days). classes.
administrator rights. .
YES: YES: YES:
There are purge parameters built into the Requires back-end software ran on an SQL Requires back-end software ran on an SQL
application that allow non-alarm plate reads | machine. machine.
and alarms to be independently scheduled Max amount of data that can be stored with PRO:
for purge. Backup, restore and list the standard setup in the Microsoft SQL Once the software is updated, the storage
management as well as insert and remove server Desktop Engine (MSDE) is 100,000 amount is limited only by the size of the
functions are all supported through the data packets. Iflarge amounts of data are to customer’s database.
interface with the right permissions. There | be stored, than an upgraded version of the
are four levels of administration availabie, PIPS software will be required (cost increase). | <  The storage amount is limited only by
Data Mining from read-only inquiry user to full Onee software is upgraded, limited only by the size of the customer’s database.

size of customer storage.

Once the software is updated, the storage
amount is limited only by the size of the
customer’s database.
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*+ The system default is to save plates for
a specified amount of time, keep only
those plates flagged and discard the
rest.
The system default can be modified to
keep all data.
<  Limited only by size of customer
storage database.
(i.e. If the customer is expecting to retain
more then 3 million plate records in the live
database than Remington-Elsag
recommends full SQL Server be used and
that the database environment be designed
and supported according to the customet’s
own classification and procedures.

*,
o

"’

Has parameters that can be independently
scheduled for non-alarm and alarm plate
reads that will purge old data. Has the

Has the ability to purge data older than a
certain period, but does not differentiate non-
hit from hit data.

Purging data parameters can be preset by
user

single plate can be executed
and exported into MapPoint or
other mapping software

o Previous hits are flagged in
MapPoint using fixed camera
GPS coordinates.

Data Purging ability to differentiate between hit and non-
hit data, allowing user to maintain hits
while purging non-hits.
<  What information is provided in %  What information is provided in #+  What information is provided in
response to a search? response to a search? response to a search?
Date, time, plate, GPS lat/long, License Plate Paich: IR Image of the Date, time, plate, GPS Iat/long,
image file name, image and state if License Plate; License Plate Read; image file name, image and State if
the installation is configured to GPS Coordinates; the installation is configured to
Queries & classify state. Color Overview Image; Date and classify state.
Data Returned | <+ Has the ability to track all movements Time Stamp. <+ Has the ability to track all movements
of one plate? <+ Has the ability to track all movements of of one plate?
o A search for hits related to a one plate? A search for hits related to a2 single plate

can be executed and exported into
MapPoint or other mapping software
allowing track definition.
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allowing track definition.

% Does the system have the ability to
cross reference (i.e. license plate to
driver’s license, social sec niimber
ete.)?

o Customers can load
information on a note related
to the alarm and notify the
user of information like make,
model and color or wanted
person’s name.

o Customers can build lists of
vehicles associated with
suspended drivers but usually
build lists using suspended
vehicles.

* Are there any limitations to the
amount of data a customer can store?

o No. The limitation is on your
infrastructure not in the
software. With enough disk
space and processing power
your database of choice is the
limiting factor.

*

Does the system have the ability to cross
reference (i.. license plate to driver’s
license, social sec number etc.)?

o If driver data is associated with
the plate in the system.

Are there any limitations to the amount
of data a customer can store?

o Ifstoring over 100,000 data
packets than an upgraded
version of the soflware and
licensing will be required as well
as full version of SQL.

¥,
§‘0

Does the
cross reference (i.e. license plate to
driver’s license, social sec number
etc.)?
Customers can ioad information on a
note related to the alarm and notify the
user of information like make, model
and color or wanted person’s name.
Customers can build lists of vehicles
associated with suspended drivers or
vehicles
% Arethere any limitations to the amount
of data a customer can store?
% No. The limitation is on your
infrastructure not in the sofiware.

+,
ot

2,

Database

The system is typically installed with
Microsoft Desktop Engine (MSDE) or SQL
Server. (The simplest version of the
Microsoft database can be used and réquires
no additional licensing, maintenance or
administration.)

With basic version of the back-end office
software, the cusiomer may use basic SQL
version. If using the enhanced version of
back-end software, than full version of SQL is
needed. (additional licensing would be needed
for both)

MSDE or SQL Server.
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Uses an internal algoﬁthm. Systern is
programmed to automatically run

Fuzzy logic is available. Customer can
administer temporarily fixes to force the

. System offers the user the .ability.to set.

multi-level internal reads to provide multiple

System algorithms if plate digits are ambignous. system to read an ambiguous digit. reads of problem digits but would impact the
Patches to Remington supplies patches to fix issues. PIPS Technology will patch the software to operational performance increasing negative
Algorithms fix. alarms.
Appian Technology supplies a software
patch io fix
PROPRIETARY: PROPRIETARY: Camera, cabling, mounts, portable processor,
Camera, cabling, mounts, portable Camera, cabling, processor and software software supplied. Offers MDT standard
processor, software supplied. Offers a MDT | supplied. Offers MDTs at a separate cost. with non-covert systems.
sold separately. OPTIONS: Talon “pelican-case’ cover system includes
OPTIONS: % Offers touch screen system (available built in monitor, GUI and 2 PCI slots for
<+ Offers a touch screen system thro PIPS Technology at additional cost). | frame grabbers.
Hardware (avgi%able thru Remington-Elsag at %  Touch screen minimizes the need for
Requirements additional cost). ) - keyboard use. OPTIONS: ) )
- Supplied by 4+ Offers a two way voice reco-gmnon _ % h}tegra] hgh brightness 157 TFT
Vendor system (Created by and available thru display.
Remington-Flsag). <  Integral sealed membrane keyboard
%+ Touch Screen minimizes the need for and mouse pad.
keyboard use. %  Touch screen minimizes the need for
% Voice recognition allows vehicle keyboard use.
operator’s attention to remain on the <+ Touch Screen for non-covert systems
road (can integrate into an existing are standard with system (covert -
MDT). optional).
Laptops not supplied. Laptop/notebook & back-end database are not | Laptops and back-end database not supplied.
For an additional cost, the company offers supplied. For an additional cost, the company | NOTE: Covert “pelican case’ includes
Hardware an in-vehicle MDT/PC touch screen system | offers an in-vehicle MDT system. processor, screen, keyboard etc as part of the
Requirements | as an option. case.
- Supplied by : (Representative recommended that laptops or
Customer Database equipment: Typically a MSDE or | similar equipment be bought from outside the

SQL Server.

company in order to save the customer
additional cost.)
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YES:

NO: YES:
Compatible | Vendor weuld need io review current Claims that compatible only with PIPS ALPR can be superimposed with current
With Current | systems, but it is possible to run their Technology cameras and equipment. CCTV systems.
Cameras & | technology on some currently used systems.

Systems INOTE: Evidence has been shown by other Has also shown ability for its system to work
sources that the cameras will work with other | with other cameras, including PIPS.
vendor’s equipment.

Portable, Temporary and Permanent Portable, Temporary and Permanent Portable, Temporary and Permanent
Stationary & | Yes: Vehicle cameras may be mounted Yes: Vehicle cameras may be mounted using | Yes: Vehicle cameras may be mounted using

Portable using a magnetic strip, allowing the a magnetic strip, allowing the customer to a magnetic strip, allowing the customer to
Unit customer to move the equipment from one | move the equipment from one vehicle to meve the equipment from one vehicle to

Avzilability | vehicle to another. another. - another.

YES: 'YES: YES:

Builds its own network or integrates with Partners with Motorola for distributors of Builds its own network or integrates with

current setup. equipment supply. current setup.

Network

YES: YES: YES:
Typical traffic lane is 11 feet wide. Each APLR P372 Cameras Typical traffic lane is 11 feet wide. Each
camera has the ability to read two lanes Typical traffic lane is 11 feet wide. camera has the ability to read two lanes
Stationary however, suggests using one camera per Horizontal view on one camera is 5 feet. however, suggests using one camera per
{fixed) / lane. lane.
permanent For double lanes, where more than one lane is
Locations passing through a single gate, two cameras are
Multi-lane recommended, giving a ‘cross over’ radius
coverage with a minimum of § feet horizontal view.

NOTE: Typical traffic lane is 11 feet wide —
horizontal view on one camera is 5 feet, view
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for '2.wou1d have crossm}er range glﬁﬂg
minimum of 8 feet.

YES:
Up te four Lanes
PROFPRIETARY:

YES:
Up te 3 Lanes

Vehicle has three cameras that can be

YES:
Up to 4 Lanes
PROPRIETARY:

supplement left and right cameras.

(MPH-V3 camera 22x zoom distance).

MOBILE Can read up to four lanes at one fime with mounted on a permanent bar. Or two camera’s | Can read up to four lanes at one time. Each
Multi-lane three cameras. Fach camera has the ability | on bar and one camera mounted on the camera has the ability to read two lanes
coverage to read two lanes however, suggests using window frame. however, suggests using one camera per
one camera per lane. % Recommends one camera per lane, lane.
< Recommends 1 camera per lane, four Maximum of three cameras. % Recommends one camera per lane, four
camera limit in a vehicle {one can camera limit in a vehicle (one can
cover two lanes) cover two lanes)
YES: YES: YES:
Mobhile to
Mabile Permanent roof mount: 140 MPH closing Permanent roof mount: 130 MPH closing Permanent roof mount: 130 MPH closing
{(moving speeds and 75+ MPH passing speeds. (day speeds. speeds.
vehicle with | or night any weather)
camera clearly Magnetic strips are secure for closing speeds
reading < Magnetic strips are secure forclosing | %  Magnetic Strip and Window Mount and allow camera to be moved from vehicle
encoming speeds and allow camera to be moved cameras make the cameras easy to move | fo vehicle easily.
traffic.) from vehicle to vehicle easily. from vehicle to vehicle. Suction cup mounts are recommended for
low speed areas such as parking garages.
#  Camera 1 reads both parked vehicles | 4+ Camera 1 reads both parked vehicles %+ Camera 1 reads both parked vehicles
and cars that are passed on the left. and cars that are passed on the left, and cars that are passed on the leit,
< Camera 2 reads up to two lanes of distance of 20-30 feet. distance of 20-30 feet.
MOBILE oncoming or parked vehicles on the % Camera 2 reads oncoming traffic and < Camera 2 reads oncoming traffic and
Camera right. ‘ parked cars on the left, distance of 15-18 parked cars on the left, distance of 15-
Locations #%  Camera 3 Optional camera that can <% Camera 3 Mounted on the window of 18
be rotated in all directions to the car or mounted via a special curved <+ Camera 3 Optional Camera that can be

light bar mount; reads side view only;
distance of 9 feet.

rotated in all directions to supplement
left and right cameras (Viper video
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% Camera 4 Optional camera that can

Distance can be varied for type of area (one
be mounted in the back window to way street, parking lots etc).

read behind the vehicle; catching
plates as they pass.
Can be linked to a recording device or DVR.
to conduct surveillance up to a mile away.

Reads all U.S. and UK plates, parts of
Mexico and Canada.

Difficulty with ‘red on white’ or ‘green on
white’ such as Massachusetts. Flat Plates:
Has difficulty with flat plates.

Reads most U.S. and all UK, including flat
plates,
May require a developer to modify the

Readpllxéer.S. Does not ha_ve an a.utomatic method to Can. load algf_Jrithms based on area where programmming depending on any changes
Variations or | S2P0Te vehicles without plates. equipment will be used to read those flat made to the U.S. plates. Types must be
Vehieles : plates. r.ectangula.r, square, normal polarity (dark on
without plates light} and inverse to be read.
Has an optional trigger that will cause the
system to capture and store an image if the Does not have an automatic method to
vehicle does not have a plate. capture vehicles without plates.
YES: NO: YES:
Any photo reflective alphanumeric image OCR-based technology that scans license Initially vendor thought the system reading
ALPR Read | (will read taxi phone numbers etc.). plates only and some boat plates. Has DOT numbers was not desired and had been
Capabilities — | Demonstrations results did show DOT as difficulty with flat plates and plates such as trying to stop it from doing so.
DOT Numbers | being read. Massachusetis (red on white or green on Any photo reflective alphanumeric image
white). (will read taxi phone numbers, etc.).
Demonstrations results did show DOT as
being read.
Fixed Systems: Fixed Systems: Portable and Fixed Systems:
The alarms will queue up; claims tested this | When you get a hit, the screen stays up until The alarms will queue up; latest takes
successfully with thousands of quened acknowledged. Ifitis not acknowledged and | precedence over previous alarms. User can
Multiple Hits | alarms. another hit occurs, the hits are ‘stacked” in preset so alarms will stack in queue or come
Handled order of hit time. System does not to front of quene depending on type of

Portable Systems:
Alarms queue up as well, but after a
configurable period (default 3 minutes) the

differentiate or prioritize by type of hit.

Portable Systems:

alarm.
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alarm is still permanently recorded but the

system returns to the normal display mode.

-
0.0

9
L

¥,
e

The system uses voice notification
saying: "Stolen Vehicle", "Stolen
License Plate", "Wanted or Missing
Person", "Suspended or Revoked
Registration", and "Scofflaw or other
violation".

The text messages are specific o the
vehicle and can include make, model,
color, registered owner name, or
customer-specified data.

For portable units, if another hit
occurs while the user is dealing with
current alarm, the system will not
interrupt them. The system will queue
the second alarm uniil the user has
completed working on the first.

o TIfanother hit occurs and the
unit is not currently in use, the
alarm will sound and all hits
will be displayed in the order
received.

o Alarms are set to expire, once
an alarm expires, display will
return to normal mode.

For fixed units, lists all the alarms on
the interface and each can be opened
with a single click. The interface is
web-based; windows are opened in
new browser windows. The alarm
bells are color coded by type (gate,
car, un-cancelled). The text of the
alarm is not displayed until the user

Alarims queuve up and opened screens remain

up untif acknowledged.

-
o

*,
e

7
"0

‘0

L)
o

BOSS System Admimistration may
assign a point value 1o each type of hit
severity of the crime.

Admin can assign a specific color border
for each assigned value — color
coordinating windows based on crime
severity.

If multiple hits occur, the new hit’s
windows stack behind the first hit.

The operator is notified that there is
another hit by alarm and if previously
assigned by admin, colors at the top of
the windows can be used as reference to
severity.

Claims system will stack additional hits
up to 999 pop-up windows.

Stacks in order received, will not
automatically prioritize.
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clicks on the new alarm icon. The user
can click on each new alarm and open
all windows in a "stacked" or tiered

window display.
o Alarms will not expire without
user acknowledgerment.

< Claims system will queue “thousands”
of hits.

Stacks in order received; will not

automatically prioritize.

YES: YES: YES:

< Offers ability to vary alerts so that 7+ When you get a hit, the screen stays up % Offers ability to vary alerts so that each
each alarm represents a single set (i.e. until acknowledged. alarm represents a single set (i.e.
stolen, traffic violations, amber alert 4+ 'Will stack additional hits up to 999 stolen, trafiic violations, amber alert
etc). Sereens. etc).

s
L3

Voice recognition can be set to say

)
L

Stacks in order received; will not

*
0‘0

When you get a hit, the fixed system

++  General use cameras are IP65
standard for particles and dust.

Note: Demonsirations held in August,

waterproof to IP67 standard.
Representative noted that heavy rain on
mobile cameras ‘rarely’ affected
resolution.

.,
”»r

Audible Alerts ‘stolen’, ‘amber alett’, etc. prioritize (although it does audible and screen stays up until acknowledged.
< When you get a hit, the fixed system visual notices). ¢ Mobile systemn can be set to
screen stays up until ackmowledged. % Administrator can pre-set database to time out.
o Mobile system can be set to also display color-bar along top of % Default is for new hits to come to the
time out. window. Each celor is associated with a ‘top” — may interrupt user’s current
% Will stack additional hits without certain type of hit/crime. work. However, the system can be
interrupting nser’s work. - programmed not to do so.
YES: YES: YES:
Works day or night in all weather Works day or night in all weather conditions Works day or night in all weather conditions
conditions. <+ Fixed systems offer ugged alloy #+  All Stinger & Cobra cameras maintain
++  High resolution cameras are IP66 housing, metal sun hood, sealed end caps IP67 standards.
Severe standard for weather, water jets, (totally sealed enclosure). All camera’s % Covert pelican case design uses
Weather moisture and dust. casings are nitrogen purged and neoprene O-rings and ABS latches,

enabling the system to be buried in the
ground for extended periods of times.
This case offers total protection for the
internal PC — airtight, watertight,
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Reston, Virginia temp was 109 degrees with
extremely high humidity. Camera located
inside polymer barrel in direct sunlight.
Began to have problems - once system
moved to shaded area, system worked.
Minima! data lost.

% Representative noted that eavy

ram Olﬁ
fixed cameras may blur the images

dustproof, chemical resistant and
corrosion proof. _
Case is also NATO codified and tested
to MIL STAN C-4150, IP-67 and ATA
(Air Transportation Association)
< Automatic in picture video trigger.
Does not require external trigger.

L2
0.0

YES: YES: YES:
Ability to Can interact with any watch list as long as Can interact with any watch list as long as Can interact with any watch list as long as
Interact with | permissions are given. permissions are given. permissions are giver.
Watch Lists ‘
Search Data YES: YES: YES:
Mounting Options:
Mounting Options: Mounting Options: Roof Mounts:
Magnetic Strips
< Roof Mounts: < Roof Mounts: Permanently attached to roof or light bar.
Magnetic Strips Permanently attached - PIPS casing Mounted inside objects such as Light display
Pertuanenily attached to roof or light has a required bracket. PIPS will or sports/luggage rack.
bar. customize the mount bar so that it Bumper Mounts:
. Mounted inside objects such as attaches to current light bar. Can be mounted to truck bumpers in front of
Vehicle Outer . ] . . . . .
Mounti Light display or sports/luggage rack. Magnetic Strip Mount, inciudes a wire | the grill.
ounting o i
Options »  Bumper Mounts: tether for safety.

Can be mounted to truck bumpers in
front of the grill.

< Ifitis a 2-Camera Portable Svstem, a
laptop computer can be utilized with portable
mounts.

< Ifitis a3 or 4 — Camera System, it must
be “hardwired” in the vehicle, an independent
ALPR Processor must be supplied (SupeRex)
and a Touch Screen Monitor with Mounting
Console must be supplied.
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Global
Positioning
System (GPS)

YES:

% GPS location is pinpointed on 2 map,
showing most recent sightings of a
suspect vehicle.

User may pulil previous sighting from
the database and display on 2 map.

.
‘..

YES:

% (PS location is pinpointed on a map,
showing most recent sightings of a
suspect vehicle.

%  User may pull previous sighting from the
database and display on a map.

YES:

o
3

GPS location is pinpointed on a map,
showing most recent sightings of a
suspect vehicle.

< User may pull previous sighting from
the database and display on a map.

SUFPORT

YES:

A contact number is given to customer
where they may reach Technical Support
24X7.

Maintenance is free for the first year and 5
percent (5 percent ongoing support— 10
percent non ongoing support) of system
cost thereafter. Support includes software

upgrades.

YES: -

A contact number is given fo the customer
where they may reach Technical Support
All PIPS Technology supplied hardware and
software is covered by a oné-year warranty.
At the expiration of the first year, PIPS
Technology recommends that the Customer
extend their maintenance agreement.
Broken parts are replaced or repaired in the
Kuooxville Office. {PIPS Technology advises
for multiple systems, it is advisable to keep
one or two units in inventory for mission
critical applications.)

Problematic license plates that require OCR

YES:

A contact number is given to customer
where they may reach Technical Support

24X7.
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' Updates and all software upgrades or

“patches” are at no cost to the customer so
long as the customer is under a Maintenance
Agreement.

Limits to
Number of
States

System can be programmed to read all
states or to read only those that customer
needs.

Multi State Contract available to any
National Association of State Procurement
Officials (NASPO) state.

OCR “Engine” — Unlike some players in the
ALPR community, PIPS does not use generic
OCR engine for all states and regions. PIPS
Technology uses a customized OCR engine
specific to the state or region of interest. The
engine reads the captured IR plate image and
converts it to a data file. System can is
programmed to read a certain number of
surrounding states.

System can be programmed to read all states
or to read only those that customer needs.

Weight in
Motion
monitering

Products can be used with weight-in-motion
and radiological monitoring applications.

PIPS Technology products have been used for
weight-in-metion and radiclogical monitoring
applications.

Products can be used with weight-in-motion
and radiological monitoring applications.

Target Whe
Receives Data

Offers a covert option — either for plates or
for tracking employee IDs. System can be
set to bypass the operator. Flagged target is
sent directly to a previously specified
person. Current operator would not see flag
OCC,

Offers a covert option — either for plates or for
tracking employee IDs. System can be set to
bypass the operator. Flagged target is sent
directly to a previously specified person.
Current operator would not see flag occur.

Offers a covert option — either for plates or
for tracking employee IDs. System can be
set to bypass the operator. Flagged target is
sent directly to a previously specified

OCCur.

person. Current operator would not see flag

Driver
Interaction
“Hands Free"
Capabilities:

TOUCH
SCREEN

% Unique PC-in-Screen design allows

YES:
Offers an "MDT/PC" - a touch screen in-
vehicle system (sold separately).

simple installation.

<+ No remote wiring or remote system
unit.

#%  Touch screen minimizes searching for
kevboard and keys.

<  Non-glare coating and touch screen
improve visibility for user. Self-

YES:

Offers an "MDT" touch screen system. No
additional information nrade available about
the system.

YES:

Offers an "MDT" touch screen system.

For the Talon case, the touch screen is a part
of the system.
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contained PC-in-Screen design keeps
equipment in center area.
Components tilt out of the way further
minimizing installation and improving
space efficiency in the vehicle.
Typically, no existing components
(radios, etc) need to be removed or
relocated.

.
0.0

Driver
Interaction
“Hands Free'
capabilities:

YOICE
RECOGNITI
ON

YES: NO:
Two way voice recognition and response.
Sold separately, the system installs easily
on an existing MDT or a handheld device
(sold separately). The officer stays focused
on the road and the suspect vehicle. The
System has a Wide range of phonetic
alphabets supported allowing the officer to
use the most comfortable set {Adam, Boy,
Charles,... Alpha, Bravo, Charlie,...). The
system tracks all activity to allow integrated
reporting with the MPH-500 and augments
the MPH-900 by allowing the officer to
quickly check plates outside of the camera’s
view.

NO:
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12.0 CONTACT INFORMATION

Table 36: Contact Information

iet:Informatio

Project Manager
Command and Control (C2) Systems Division
2340 Dulles Corner Blvd
Mailstop: UVA389/3502
erdon, VA 20171

Team Lead
C2 Systems Division
2340 Dulles Corner Blvd
Mailstop: UVA389/3S02

on, VA 20171

Director of Engineering
Remington-Elsag Law Enforcement Systems
PO Box 788
Pleasant Garden, NC 27313
Main Office: 336-379-7135
www.elsagnorthamerica.com

Appian Technology Inec
13850 Ballantyne Corporate Place
Charlotte, NC 28277
Main Office 704-887-5245
www.appian-tech.com

Southeast Regional Sales Manager
PIPS Technology
804 Innovation Drive
Knoxville, TN 37932
Main Office: 865-392-5540
www.pipstechnology.com
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13.0 PROJECT SCHEDULE

0 |TsekNams Start Finizh G 3, 2008 Qfr 4, 2006 TGt 1, 2007 TQir 2, 2007 [Qi 3, 2007 1Qtr 4, 2007 Gir 1, 2008 Tk 2, 2008 Ger 3, 2008
Jun | Jul [Aug [Sep { Oct TNov [Dec | Jan {Feb : bar : Agr  May | 10ct [hoy :Pec ! Jon [Feb [Mar [ Apr ‘May | Jun | ki [Aug [Sep
1 HECHSG-Truck & Yshicle Identfication Pilot & Kon 7H0/06 Tue 428568 __—
Operations : H
2 Tievelop a PowerPaint presentation Mon Fi0/06 ¢ Teie 490763 | v n . . L
axplainirg the goals and ohjectives of this ¢
3 Idetttify Available £0TS identification WMon 7HD06 | Fri 33007 L .
Systems : :
4 [dentify appiicable techrologies for Bon THOXE ; Fri 33007
¥ehicle lentification i i
5 FFD Won TAERE Fri 3/30/07 ;
B Licens= Flate Rescler on T4 010E Frl 330107 H
7 \ehicls Matching Wiom TGOS Fri 307
& Cthers Wior 7A G/0B Fri 3307
9 identify ¥endors for Details ofi #on 7006 | Thu 122447 w
3 COTS : :
10 Hentify Manufactures for relevant Mon 751046 :  Thu 12/20/67 L . 8 g
security technologies.
11 Collect strength and Mon 7308 ; T 9728407
weaknesses Informyation s ; i
venelor demo and research. . i
12 Colect avafakle ressarch dats, | Mon 700G ¢ Fii 828107 : H
{Cost, instliation, meirtarsncs, :
opersdional, Hespan, porbstiity, :
power requirement, calibration, H i
comirurication, deta ; i
colleciionidatebase, and :
L s capeility)
13 Attent releventiavailable HMon 107116705 Frl 3550707 . i
14 At Product manufecturing Sie bn 101608 Fri 3130107 3
18 At Yehicle manufacturing Ste Ion 101606 Fri 3830/07 :
16 AL sympcsiumiShows on 1016/05 FHi 33007
17 Generate and maintain a Kon 24207 |  Tha 1220007 ' v
womparison matrix braft
Report for the identified H
vendor systemsicapabilities i [
anil weaknesses i
18 Deliver a Copy of Draft Report Mo 201207 Fri 372007
10 TSA for Raview/Ce
19 Generate Final Report (hcluding Thu 307 | Thu 1220007 : :
TSA, Corements) ’ i
20 Pian & Demo for TSA seleoted Yehicle | Thu 102406 . Mon T304F ; : :
ldentification product .
21 Selact a demo site with Alport Access | Thu10/2/06,  Klon 4/30/07 :
z Courdination wih local palice, lawe Tue 1226108 Iston 73007
enforcement and Trensporbetion office(s) : H :
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D Task Mame Start Finish Qro.2008  Java oo Tow 1 o007 JGh 2.3087
Jun | Jul JAug (Sep | Oct [Nov | Dec | Jen | Feb | Mar | 1 Ma
20 Plan a Demio for TSA selected Yehice Thu 104206 :  Fon 7136107
Idesitification product .

2 Select a demo site with Airport Access Thu 104288 Man 43007

22 Coorgination with loesal police, kaw Tue 122605 When T/3047
enforcement and Transporisdion office(s)

25 D jon Fequired Egqui Wed 1220006  Tue F104F

24 Inttial Demorstration Review: Tus 2207 Mo 77907

= Tdentity demo petts and personnel Wed 122008 Mon 48107
support on loan from vendors. B

5] iertify demonwstration stes ot selecled =i| | Thu2A07,  Thu BR17

FH Recuest needed Demo Exgipment from Fri 629/07 :
Selected merndachurer(s) ‘

28 Reguest TSA Authorizetion fo purchese | Wed 312807 W TEO7
or rert recpired souipmenttrainno.

29 Final Demansiration Review Tue 517 Tue 7THOOT

an Pian ¥ehicle Idertification Denvanistratior! Fon F23407 Fri 82307

31 Final Dermonstration Reviewr Mon 70T . Wed 8Mi07

Iz Remington-Elssg Demanstration Sun A7 Fii 811007

33 PIPS Technology bne. Mon 8307 Fri 81707

34 Appizn Technolgy PLE Mon 8/20/07 : Fri 824107

35 Generate reports besed on Sun 92304 Tue 32343

Demonstrition Exacution.

36 Collect al the data from everd. Sun 8/3007 ¢ Tus 1043047

ar Generate a Draft Report wwed 10131107 Thu 15807

38 Present Craft Report to TSA for comments: Thu 11ASOF . Tue 1172007

23 Gerersts & Finel Repart to Incluge TSA Fri 113007 | Mon 124007
comments

40 Delver Finel Reportto TS4, T 1220007 Tue 4/29/08

19 3, 2007
<un oAl

&

15

ofr 4, 2067 Qtr 1, 2008 Cir 2, 2008 air 3, 2008 Qir 4,
Oct Thov i Dec {Jden [Feb | War Jun

<ul iAug fSep [ oot |

Figure 71: Project Schedule
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140 BACKGROUND RESEARCH

14.1 License Plate Formats:

In the U.S., license plates are issued by an agency of the state and the formats of issued plates
vary from state to state making it difficult for a system to be put into place that can read all
license plates. The following is just a sample of the differences between states:

» Georgia:
o Passenger plates - I, O, Q, U, and V are not used.
> Idaho:
o County allocation system. Counties were coded by first letter and then
numerically, so that the first county alphabetically to start with ‘B’ is given code
‘ ‘1B’, the second is “2B’, etc.
»  Maryland:
o Does not use 1, O, Q, nor U on any plate, other than organizational, vanity, and
amateur radio.
»  Mississippi:
o County allocation system. Regular passenger plates are embossed, but rental car
series and special issues are flat. Mississippi does not use the alpha character ‘O’
or the numerical combination ‘666’ on plates,
»  New York:
o Empire State High Plates - Letters I, O, and Q are not used in any position.
»  North Carolina:
o On specialty plates the numeral ‘0" & letter ‘O’ are interchangeable. 7%e special
characters (*&"# percent@$!?) may be used in your plate text.
>  North Dakota:
o Passenger plates use ‘I’ and ‘Q’ in the middle position only, but an exception was
made for the GKI, GLI, GMI and GNI series.
» OChio:
o A zero (@) must always be led or followed by another number 1-9.
»  Virginia;
o Does not use I, O, or Q on standard passenger plates.
>  Florida :
o Wheelchair icon: The license plate might read 46798 with a wheelchair icon

following. The wheelchair icon actually stands for "WT". The tag would be run as
46798WT. :

Unfortunately, there is no quick fix for sefting a national format standard. One frequent
suggestion is that states reftain from allowing the use of vanity plates and instead use a system
like the county allocation systems where the characters are based on state, county, and vehicle
type. However, by charging fees for vanity plates, states are able to make more revenue,
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14.2 State Names:

The major objective of any ALPR system is to interpret license plate alphanumeric characters.
Some states are looking for applications that read the jurisdiction which issued the plate. This
task is a difficult one because not all states have the full state name on the plate; some used
specialized or cursive fonts and the location of the state name on the plates varies. When the
state name is present, it is usually either too small to be captured by the system’s color camera or
it is coated, as the background of most plates are, with reflective paint so IR cameras do not pick
it up.

Some applications suggest, when entering blacklisted plates, the state information be associated
with the data so if there is a hit the system pops up the associated state and the officer can check
the information against the current hit.

14.3 Multiple Jurisdictions:

Sharing data is often listed as an issue. State Police, County Police, and City Police forces would
be able to benefit if they would be willing to share their data with other police agencies.

Federal, State, and local regulations require that agreements between agencies within their
respective jurisdictions receive advanced approval from their governing hierarchy. This
precludes informal information sharing agreements between those agencies. Add to this, the fact
that many requirements vary from agency to agency according to the statutes by which they were
governed and you begin to see the difficulty of sharing data from city to city, city to county, etc.

“Florida’s . . . home to about 400 law enforcement agencies, including city, county, and
university police departments, sheriffs, and district attorneys. All of them have their own
budgets, computer-aided dispatch systems, and record management systems. The problem was
that none of them were connected. The Florida Department of Law Enforcement (FDLE)
established eight metadata planners, one for each of the state’s seven regions plus one for the
Department of Corrections. Then the FDLE decided to use the National Information Exchange
Model, an interagency framework for sharing information using Extensible Markup Language,

an open standard that allows exchange of information regardless of computer systems or
platforms_(ggum,,
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15.0 APPENDICES

Appendix A - Acronyms

ALPR Automatic License Plate Recognition

ANPR Automatic Number Plate Recognition

ATA Air Transportation Association

BOSS Back Office System Server

CCD Charge Coupled Device

CCTV Closed-Circuit Television

COTS Commercial Off The Shelf

CTO Chief Technology Office

DHS | Department of Homeland Security

DOT Department of Transportation

DSRC Dedicated Short Range Communications

DVR Digital Video Recorder

FDLE Florida Department of Law Enforcement

FMCSA Federal Motor Carrier Safety Administration

FTP File Transfer Protocol

GPS Global Positioning System

GPRS General Packet Radio Services

GSM Global System for Mobile communications

GUI Graphical User Interface

HMC Highway Motor Carrier

1IAD Washington Dulles International Airport (Airport
CodeO

IP International (Ingress) Protection

IR Infrared

LAN Local Arca Network

LED Light-Emitting Diode

LPR License Plate Recognition

LPSymbeals | License Plate Symbols

MDT Mobile Data Terminal

MIL Military Standard

MPH Miles Per Hour

MPH Mobile Plate Hunter

MSDE Microsoft Desktop Engine

MWAA Metropolitan Washington Airports Authority

NATQ North Atlantic Treaty Organization

NCIC National Crime Information Center

NTSC National Television Systems Committee
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OCONUS | Outside Contiguous U.S.

OCONUS | Outside Continental U.S.

OCR Optical Character Recognition

PAGIS Police ALPR Graphical Interface System
PDA Personal Digital Assistant

RFID Radio Frequency Identification

SOP Standard Operating Procedure

TCP/IP Transmission Control Protocol/Internet Protocol
TSA Transportation Security Administration
TSNM Transportation Sector Network Mangement
TSS Transportation Security Solutions

UK United Kingdom

U.S. United States

USB Universal Serial Bus
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Appendix B - Definitions of Terms
Algorithm:

In mathematics, computing, linguistics, and related disciplines, an algorithm is a procedure
(a finite set of well-defined instructions) for accomplishing some task which, given an initial
state, will terminate in a defined end-state. The computational complexity and efficient
implementation of the algorithm are important in computing, and this depends on suitable
data structures.

There are six primary algorithms that the software requires for identifying a license plate:

Plate localization — responsible for finding and isolating the plate on the picture
Plate orientation and sizing — compensates for the skew of the plate and adjusts the
dimensions to the required size.

Normalization — adjusts the brightness and contrast of the image.

Character segmentation — finds the individual characters on the plates.

Optical Character Recognition (OCR) - translates images of text into machine —
editable text or pictures of characters into a standard encoding scheme representing
them.

Syntactical/Geomeltrical analysis — check characters and positions against country
specific rules,

Captare Card:

The capture cards have the ability to capture multiple camera video source inputs, whether
raw video or multiplexed. One card can handle up to eight inputs and multiplex will give
you 16 inputs. It converts the video signal from the camera into a digital signal used by the
operating system in conjunction with the applications.

Some ALPR systems require an external capture card be used for their cameras in addition
to the internal video caption card. (Return to stoplight chart)

Character Cells;

Every letter or number occupies a single cell. A cell nominally is 3 inches (7.6 cm) high; this
measurement can vary slightly depending on the cell’s vertical placement. Unusual
“truncated” character cells are only 2 inches (5.1 cm) in height. Each ceil’s width and syntax
(whether restricted to a letter or a number) act to determine the maximum number of cells
which -- on North American plates -- is 8%.

Blank spaces, short hyphens, periods and bullets are narrower than most characters and
oceupy a half-cell. Half-height characters (in the vertical) can be stacked so two are
accommodated within a single cell. On occasion, three may be stacked vertically as done by
the State of Maryland, or embossed diagonally on some U.S. Federal Government-issued
plates. Even four diagonal characters are found on some State of Nevada dealer plates.
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Data Packet:

In information technology, a packet is a formatted block of information carried by a
computer network, A packet consists of three elements: the first element is a header, which
marks the beginning of the packet; the second element is the payload, which contains the
information to be carried in the packet; the third element is a frailer, which marks the end of
the packet. :

Excluded Characters:

| Absent from the set of standard letters and numbers (A through Z; zero through nine). On
State of Wyoming plates, for example, the letters “I”, “O” and “Q” are not used when all
other characters are numbers. The number “1” may not be substituted for the letter “I” nor
the number “0” for the letter “O”. A four-character plate cannot contain more than two
letters “W™ nor two letters “M”.

License Plate Fabrication:

Embossing The most commonly encountered means of plate manufacturing; a metal
blank is placed face-down on an anvil and the character die is struck into it.
The letters and numbers appear in retief on the front of the plate.

Incusing Also called “debossing” is similar to embossing except the plate is face-up
on the anvil. Viewed from the front, the characters scem to be pressed
inward. Plates from Vermont are incused.

Single-Step

Technique Used by Alaska, Arkansas, Colorado, Delaware, the District of Columbia,
Georgia, Indiana, Iowa, Minnesota, Mississippi, Missouri, Montana,
Nebraska, Nevada, New Mexico, New York, Ohio, Oregon, South Dakota,
Tennessee, Texas, Washington, Wyoming, the U.S. Federal Government
and the Department of State), the plate is not hammered at all. A graphic
lamination process applies the materials so foreground characters remain

| flush with the background. Other locales are considering a transition to this

; ' newer methodology.

Flat Delaware, Indiana, Iowa, Montana, Nebraska, South Dakota, Tennessee,
Wyoming, and the District of Columbia, have digitally produced flat
license plates. Many U.S. states now use a color thermal transfer
production process that produces a flat license plate for only short-run
plates such as personalized license plates and special interest plates.
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Infrared (IR):

IR lies between the visible and microwave portions of the electromagnetic spectrum. IR is
the part of the invisible spectrum that is contiguous to the red end of the visible spectrum
and that comprises electromagnetic radiation of wavelengths from 800 nm to 1 mm. IR light
has a range of wavelengths, just like visible light has wavelengths that range from red light
to violet. "Near IR" light is closest in wavelength to visible light and "far IR" is closer to the
microwave region of the electromagnetic spectrum.

Characteristics: IR radiation has a longer wavelength (lower frequency) and lower energy
than light from the visual spectrum. The spectral range from 700 to 1350 nanometers can be
photographed but conventional cameras are limited to the range of approximately 700 to 925
nanometers. IR beyond the 1350 nanometer range can be imaged but only with special non-
photographic equipment.

International Protection (IP) Ratings:

1P65:

IP66:

IP67:

The IP Rating system provides a means of classifying the degrees of protection from solid

- objects and liquids afforded by electrical equipment and enclosures. Specifications for

Degrees of Protection of Enclosures of Switchgear and Control Gear for voltages up to and
including 1000 VAC and 1200 VDC, BS 5420:1977; and IEC 144:1963. (Also referred to
as the Ingress Protection Rating,)

An IP test standard. ThelP65 standard ensures that there will be no particles or dust
intrusion to the units.

An IP test standard. The IP66 standard ensures that there will be no particles or dust
intrusion to the units and they are protected against strong jets of water — limited ingress
permitted (e.g. for use on ship decks).

An IP test standard. The TP66 standard ensures that there will be no particles or dust
intrusion to the units and they are waterproof if submerged in water up to 1 meter.
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Optical Character Recognition (OCR)

A type of computer software designed to translate images of handwritten or typewritten text
(usually captured by a scanner) into machine-editable text, or to translate pictures of
characters into a standard encoding scheme representing them (e.g. ASCII or Unicode).

Safety Class 1M:

Class 1M laser products have a wavelength range of 302.5 to 10° nm. Like Class 1 laser
products, Class 1M products are safe to eyes and skin under normal conditions, including
when users view the laser beam directly. However, users should not incorporate optics that
could concentrate the output into the eyes (e.g., a telescope with a 1M laser emitting a well-
collimated beam).

Scofflaw List:

A list of drivers who violate the law or fail to answer court summons, Typically a vehicle’s
license plate number will be placed on the "scofflaw"” list when the owner of the vehicle has
a ticket that has remained unpaid for a certain number of days. It will remain on the scoftlaw
list until the amount owed has been paid in full.

Syntax:

Any consistent ordering of characters, defined by systematic placement of letters and/or
numbers; Horizontal character spacing also is a component of syntax. When fewer than the
maximum number of characters appears on the plate, justification (whether flush left, flush
right, centered or full) is another attribute that can designate a patticular issuing authority.
With a “custom-ordered” ot “personalized” plate (sometimes termed a “vanity” or “prestige”
plate), syntactic rules and regulations generally do not apply. Though, in a majority of such
cases, the plate’s character allowance (number of eells) is unchanged.

Special Characters:
Special characters form a superset of the typical ones. They may be true letters (N),

numerals (@), symbols (&) or icons (like the “keystone” found on State of Pennsylvania
plates).
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Appendix C - Report Requests and Demonstration Site Visitors

The following is a list of contacts who TSA and Northrop Grumman agreed to give a copy of either
the comprehensive or one of the three split reports to in order to use the IAD sites and the ALPR
equipment and a list of contacts who requested a copy of the full report.

Report Requests

Scott T. Johnson

v

I M
Remington-Elsag Law

Deputy Federal Security Director
Transportation Security Administration

rojeo Manager

(TSA) Al B
‘Washington Dulles International Airport | |Office of Law Enforcement i President
(IAD) Technology Directory of
Technology Engineering
2001 Main Street PO Box 788
Alan Paterfm I Suite 500 Pleasant Garden, NC 27313
Deputy ﬁ}smstant Federal Security Director| [Wheelin g, West Virginia Main Office: 336-379-7135
— Compliance 5 . www.elsagnorthamerica,com
Transportation Security Administration - -
(TSA)

Appian Technology, Inc.

; General
Manager - USA

13850 Ballantyne Corporate

ey Rt Place

Airport ccurity Coordinator fCharlotte, NC 28277

‘Washington Dulles International Ajrport
(IAD)

Office of National Drug
Control Policy

Washington Dulles International Airport Jim Taylor Main Office 704 887 5245
asnon D.C. 20041-0045 Branch Chief www.appian-tech.com

Threats, Vulnerabilities &
- Consequences PIPS Technology, Inc.
[General Manager, Disitict of Columbia TSNM Pipeline Security — Chief
Parking Associales U.S. Department of Homeland | |Operating Officer
Washington Dulles International Airport | |SCCUrity 804 Innovation Drive
44910 Saarienen Circle Washington, D.C. Knoxville, TN 37932
Dulles, VA 20166

www.pipstechnology.com

- 33900 -



G
8| Office of Law Enforcement
Technology Commercialization

Demonstration Site Visitors

T

Project Manager

| Office of National Drug Contro!
Policy

Senior Law Enforcement
Advisor

Office of National Drug Control

Policy Program Analyst
Office of National Drug Control {ONDCP Contractor
Support

Program Manager

IDHS (Contractor)

DHS Contractor

Office of National Drug Control
g Policy

lJim Taylor ~|DHS - TSNM Pipeline Security

Policy Analyst
Branch Chief
Signet Technologies VP Sales and Marketing
MSignet Technologies
I8 &W Automation Partner

Sensor Concepts &
pplications, Inc.

Senior Systems Engineer

Sensor Concepts &
Applications, Inc.

Sensor Concepts &
BApplications, Inc,

ritish Embassy UKTI
British Embassy UKTI
Associate Partner IBM
[BM Public Sector
Associate Pariner IBM

[BM

Public Sector

IBM -

ignal Innovations Group, Inc

VP, Business
Development

@Signal [nnovations Group, Inc

Director of Engineering

VP Sales and Marketing

Program Manager
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Appendix D -

International Protection (IP) Standards

International Protection — Firsi Number: Protection Against Solid Objects

The International Protection Rating system, also called the “Ingress Protection (IP) Standards™
provides a means of classifying the degrees of protection from solid objects and liquids afforded

by electrical equipment and enclosures. Specifications for Degrees of Protection of Enclosures of
Switchgear and Control Gear for veltages up to and including 1000 VAC and 1200 VDC, BS

5420:1977; and IEC 144:1963. (Also referred to as the Ingress Protection Rating)

The IP muwmber is composed of two numbers, the first referring fo the protection against solid
objects and the second agaiust liquids. As displayed in the charts below, the higher the number,

the betfter the protection.

First number - Protection against solid objects / human contact

* Deseribes the devices ability to guard and restrict lumian or fool contact with the hazardous portion of the device.
*# Tt also indicates the protective characteristics of the device with respect fo entry of undesired solid objects,

-

Brotection ﬁ:om caugal
i c!outaat Back of tlm hauci

) s

i Protection from inserfion
of a Finger

Protection from entry of
Tools and similar eh;eets

't Protection from wire and
similerly sized objects

ppmmm b o

A;:s:css of a%gects Sﬂmm .

e WS S S S A 2 DS i T s iy

P:'{ati:et‘cd from mfry of a

PSSR R

Tools 2.3mm diameder or
greater can not penefrate

u c=ommmomn
L ity

Wires 1.0min dianister

Wires 1.0mm diameter

Protected from foreipn
objects 2.5mm or greater
entering the mmctmu

it Pratected from foreign

or greater cannot i| olyjects 1.0mm or greater
| penstrate the connection | entering tke conm*etwn
Fi g e e o e S B e

i il

or greater foreign object »= $0mm
e e

Adequate Space is ;

enswred between the fip

of the finger joint Protected from enicy of

(dofined as 12mm 12.51mm or greater diameter

diameter and 80mm b: ¢

length) and the obyee

hazardous point of the

cozmectwn

s e

B Not Avaiiable

gl

not penetrate the device

A 12.5mm dinmeter ball
conld not peneteate device

not penetrate the device

A 1.085mm diameter bal
could 1ot penetrate the device

A Sﬂmm dmmeter ball coulcl

o L A Nl M 0|

A 2.5mm diameter ball could !

i
D
R R S T T

o TN M AL 42 T T YT
AT ST Y

; Inlubs.ts the entry of most dust

| Protection fin wire and
b similarly sized objects

peﬂatrate tha canuactum

-3391Q -

or greater cannot Dust Resistance particles in to the'devics, but |
|| penetrate the swnnﬁctwn : is not completely dust Hght

Wires 1.0wun dianwter _é

or greater cannot Dust Proof ;1 No dust entry into the deviee




International Protection — Second Nu

mber: Protection Against Liquids

Second number - Protection against liquids

* Deseribes the ability of the device to prevent undesired water entry. Essentially, i is to indicate the level of water

resistance and/or waterproofing of the device. -

! Nsn haﬂnﬁll mﬂuem:e to tlle device
| from water dtcppmg vmjca}ly

i

e

| Mo harmiul influsnce to the de‘vxce
from: water dropping veriieally;
when devics is tilted to 15 degrees
| froms ifs vertical axis

' of Tml per s nunme ob t%iv: sampie

Appiy eluppmg water fwm a heaght of ZOGmm for iG minutes at a volume

Apply dnppmg wates from a height of zﬂﬂmm at SmI per minute fnr a
total of 1) minutes. Shift the sample so the deviee's front, back, left and
right side, oriented 15 degrees o the vertical axis are each spmy&d for 2. 5
minutes,

- No basmful influence to the devies |
M from reinfall when the device is
tilted 60 degrees from ifs vertical

i| axis

TR | Wi
{| 8pray simulated rainfall for & totul of at laast % minutes from a height of

| No harmful influence to the deviee
by having water splashed from any

o

Spray stmulated rainfall for at least 5 minutes from a height of bebween
300 to 500mm above the sample. Shift the sample so the spray is directed i
to all sides of the sample wizen the sample is tilted 60 degrees fiom ifs
vertical axis, j
* Water volome: 10 (0.5} liters per minnie, Spray * Spray Pressure:
50-100kPs

* Duration: 1 Hum;ief c:ach square. metc:r of the apparatus’s surface

e e el b ok o
T b L T e M b

at Jeast 300-500mm above the saniple. Shift the spray angle to all agles
1up fo 180 degrees from the satiple’s vertical axis :
* Water volume: 10 (+/-0.5) Liters per minute, ]
¥ Spray Pressure: 50-100kPa :
* Duration: 1 mimute/ ench square meter of the apparatus's sorface

it emmrn
e AT

No baemdal influsnee fo the device
| from & diveot stream of water jelbied

i ;

Apply 8 water jot stream for a fotal of at lzast 3 minutes using a ;
designated nozzle with an opening of 6.3mm from all directions, ]

* Dristanes babween nozzle and sample: 2.5 to 3 meters éa
* Jet streant volume: 12 Hters +4.0.5 percent per minute !

* Yet shream gize: maintain 4 nominal 40mm O.D. thickness at 2.5 meters |
from the nozele tip, ‘
* Duration: 1 nilnute per each squase meter of the samp!e device's surface |

)| No water peneteation info the
|| device when subjected to a

Apply water jet streaim for st least 3 minutes, wsing a designated nozzle
with an opening of §.3mm from all directions.

* Distamce between nozele and sample: 2.5 fo 3 maters !
* Jet stream volume: 100 liters +-0.5 percent per minute !
® Jet strenm sive: maintain & nominal 120mm 0.1 thickness at 2.5 meters |
from tle nozzle tip.

* Dwgtion: 1 minute per cach square meter of the sample devive's mface

! No water penetration into the
device when immersed under the
following mﬁd:tmns ’

Submerge the sample for 30 minutes at a depth of 1 xweter from the
water's surface.

The device is abis fo mﬂwtand
| continuous vse while subinerged at

Per agresment between Manufacture & Customer
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Appendix E - Appian Technology Inc Proposeti Solution for Washington Dulles
International Airport

Each vendor was asked to provide a proposal of how they would improve security around 1AD.
The proposals are attached “as is” and were not edited in any way other than format. These
ALPR Proposals reflect the opinions of the proposal’s authors and do not necessarily represent
the position or opinions of this document’s authors or corporation.

Anplan ’E’ » olé
www;applan-tech.com
Automatic License Plate Recognition Systams
Solution Proposal
For

Washington Dulles international Altport
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1. Introduction

Applan Technology very much welcomes the opportunity to submit a proposal on how an Autornatic
License Plate Recognition system could be deployed at Washington Dulles International aimport to
ald multiple law enforcement agencies, government agencies and commercial operations at the
wirport.

Appian Technology has heen providing ALPR (Talon/Spectrum) systems to custormers since 1993
Systems deployed are in use by a number of Police Departments in the United States, Police Forces
in the United Kingdom, Pollce Forces drourid the werld and other Government Agencies.

The Appian Technology product range has a number of unigque features that are typically not offered
by other ALPR suppliers:-

s Cobra Dual tamers ~ a tamera module containing both a cofour and mono camiera modules,
both with Individual and Independent zooni capability.

s  Telon ALFR Engine — Neural Network ALPR algorithin with the ability to run multiple neural
networks to be able to correctly identlfy flcense plates from multiple States simultaneously. Able
to Identify license plates using both cofour and Infra red video signals.

e SPECTRUM ALPR Pollcng Application — Intelligence léad policing application which indudes
Glohal Positioning System co-ordinates in conjunction with tuhning license plates agalhst
muttigie independent darabases.

s  STINGER Intelligert ALPR Camera — The only standalone, indepenident ALPR camera with on
hoard ALPR recognition with both a colour and mono camera modules, bhoth with individual and
Independent zoom capabillfy,

Applan arg currem_;y engaged inthe provision of ALPR to & number of International police forces dnd
government agenclas, Applan is the only ALPR supplier to all 43 police forces In Eriglond and Wales
through the Specirum project.

The high accuracy of the Talon ALPR system makes Appiah a first choice for those customers whe
require o high performance ALPR capability on multi-carriageway roads, whether In transportable,
maoblle or fixed site installations, Talun Is also the chosen system In ten UK port installations, major
alrports, the Docklands, motorways, COTV systerts, it varlous police mobile and transportable
wonfigurations and iri the clty of Londorn's Ring of Stedk

The Ring-of-Steal is independently tesied on.a regular basis and must malntaln performance levels
in excess of 95%.

Applan Technology has been operating in the US for the fast four years and established Applan
Technology Incorpurated, office In Charlotie, North Carolina since September 2006,

To date Applan Technology. has ini extess of one hundred and fifty systems in operation atross the
us.

Ref: NI/USAJTSA/O0L Fage 50f31 Commergial in Confidence
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2. Software

Talon-— ,awﬂ mmmm Enging

Applan Teekinalogy 1% the laading mandfacturar and supplisrof high perfarmance, high aaaumw

Autoratls Livengs Mlake %aﬁgﬁ?ﬁmﬁ {. Aumj gystams, Appian's A LN praducts ave bazed on &

Pprugriesary neural nebwire rabognitisr mrging el Telom Neutd! tetwdtkt achnplogy s supstine

bt sty sl ate busied Ot odl Chiraotisr Recogniion (BERYA - LPR systen, offeding slghifivently
gffs"rmﬁtfmrmﬁnm am;% ALOUNSEY ’Ewﬁ]ﬁﬁiig i}ﬁtmr“ ti’mﬁ EFE’& '

WIﬁdﬁlWﬁ mﬁwné’él nﬁ %@g&m,

Talah ALPR bart be-suppliad with = divére rangs of additioriel Telon spplivation softwets, providing
& somplets 'shd va snd ALPR sollition.

Taltirt 15112 resulf of tfie Fiost mitenslve develtupmishk prodratunderelee, Byany & PR BuppEry.

 Bmvelitpme nt wais startinhy Ravel Elctranios In 1993 with wroitisl 820 millign fhvestment the
gyl haw been bottioostly rebioed and trprovad to nedetain s headiog market il snd

SUpErEy
Talory Featuré@ |
#  Lninys Reural Network P g , .
. ukgraiatia M Plgture™ Trigget -An-nsed for ah axtares] tigder
w  futomens geotetie purrtine for skaw, tilk sad ntation
" Butniizdbis platesharacter spgrmantation ard sk hardallzaton
’ High awumym';@i pefortasnes in axcess of 9%
w0 | yehieleplate vassgnition - In excese of 185 kiﬁf?’
"™ Bttt megability
* it wapakiiity -
+ mmm nmmg aatahasz aatelingant Syternd sahm
o laperstey or any industry st B0 plaeh
¥ il Mumber ﬁl Bt ] wtﬁmzzuﬁ il z&n’!ﬁmg:

oy Tipds. <3 s&ﬁ}% sbinlg reptetiation léialzﬁa-..’ifﬁiwh% ﬁﬁaﬁ?ﬁwmﬁ ;am
corithit, this algovithny weri dogrcs 'ﬁﬁmm‘ﬁ;: praseree oF Hoensd platd fn the camara’s
. Whepa lizenso plare fe detevid alvighe

elgmnitbaie. These algorithms ideutffy the position of the platein the lmage, sifrast the

pia,ta it doply

grownntrin distortfon spmpensativn i€ henessary and aagm ent thie plate Gty
mmiidaainhmﬁﬁéfs
R Us a0l P B F 41 oAl T Canttne

uer iy a‘sﬁﬁ@faw& which inftlates a svite of soBware
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Emch phavacter 15 ther fad ot softwarg reuval network, Thig network uses # unlgue mathemetics]
pertegtien rodel; unlive mult byae peresptrar models {MLP) the Applan model carinot suffer From
‘vt | gerilng’ mnd & redustion In scourksy: The network poduses an wstimate for svery chigraste ¢
Tt resulting Iv & stirig of shateetare, which 12 ts st estimate for the ritsmibisr plate For akh
passitg vahicla milltiple retignition rasulte ara obtainad and oo advanted post dhotessor wilk
anslyskand prorducs the host rasult,

Truss fastires ﬁan%ﬁi‘:fm-‘;ﬁt hesaxtragrdiniary spelivapy of ﬁ%ﬁfﬁm ke

iﬁﬁzﬁﬁ?ﬁﬁ ALPR protiste sie pialable for 4 dumber of ALPR spiplicatione:

+ - FisedéneSysten -town snd oity centd burdergentrol ant seons mﬁfml systany

o Wiokils rmdr Systens « ctmuonly used by Rulies boroesand sgouity fordes worldwite,
Cw Portabla Syatam

& iy ggswm «yp b ¥ Tanes pEr EC,

Talon Software Appiications:

Talon ALPR can be supipliud ?ﬁﬁﬁf*mﬁgﬂﬁ? spplivation soffwars modules

- Halioiteg %uwaﬂlaﬁm Courter-Terarism
Iieirg
COTV Intigratitn -
Arouss Control

' ;ﬁfﬁl‘ Farl Mianapamet

" Fhetfp Managemant
Brfarsament, Talling, Congestibh mﬁmﬂg
Bespaki R

® ¥ B Kk ® € &

Rafs NS P § of 81 Coramireldl vy Conf deries
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stoeait with the ceibg
: ﬁﬁﬂfﬂ& %}mnparniw iﬁ#ﬁﬂf? theeglow und vekitele ype.

Hulonfor Paliing Survislanee and ammmimm

'ALPR anablon ug fo tirk the tables on the ek, nitéad of the trpinls traating fear, 1 want b

ke them feorfil of using the rouds; And I thayd vegtonre oot § wont ther to know thet ALPR

Irievkanes significantly the shanouy that thep wilt identified, stopped and srreted..,*

s Haizel Blenrs, Minlstar of Q’f&;ﬁﬁrt‘;‘cjm& reduction, Policing and Community Sufety

“Taton Speetrum yplisatinn: sophigioatsd, W’!M?WM; Feir Fineit), bl wnd

transperiable Jﬂl‘l&;ﬁmﬁh@mhﬁ

Specteam 4 s Talon vpplication sebeaars Tos Walicg and Hﬁm&ﬂiﬁnm BjipNeatians, slovling locel
and aationil datibiiss o e Intgtrogated bused oo the plite read fm* fetwetion wnd identification -

- wistelen and wnmaﬂ vehiclés.

Whist #n ety T4 Stoted. o thie - databizse; oy mage of the plate frant thi recognlfion camera fx
s, This wystam don bé conbigred 1 5hhw an additional largar-Imaps to

“The EPECTRUM application annbles tie wser 16 dndite susitchi {partial or ful phate dutef of both
Mebeise platay caplured duriig e present shift plus dota cupiured for the proceading seven doys.

The vespion se Yo grp match: agaiiisl aiy detabese tun b onigured to wable either the user in the:
vehiels ta regeive B siwosf und fm:ﬂiﬁlif whafn B U e aTh user- 16 bl nformed Vi an wii el or ek
LT T

s NJUSA TsAfoi]. Prige 7 ¥31. Eommaredl in tonfidence
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This Eﬁ‘mmi-w»mmm-ﬁm?%ﬁem Hlgh prafite of the w.-;ﬂakiﬁanﬁiiﬁﬂ ety

# - Plite Read

w Wewd sirngresult ﬁ? this lieerse plate:
& “Textifitrpolaon a¥license plate

Apiges

4 Plats Fatch - loajgs ﬁf‘ %m&p&m
o Difepiiow mage ~ centoinl avabyled e

- Data

&, Date ond Time
o Canfidence Level
B HPE [ﬁ?ﬂrmai#nﬁ
v -=t:ammaftuha’l§é:§tﬁ§

o Begfdh dlurm-logs Al malohes agalntalan mﬁimf
& Feadeh plate log~ Ostafall ﬁmsﬁﬂaﬁ&fmm&d Bt spstent
i
)

w Purlsl search
- Bpedfic characters search

Hat llsis

@ Impoetof dutahies.

% Munugemisnt of datubase hotlise

g Frofilesiof databusey.
Syt Adeiniztratian
Uk prafiliss
Taton Engine Argess
it dei poHiexport
Fyitah sl ilseation tools

[+ s B o s |

Hefy HL/USA/TSA/00L Pagek ot - Contitgreleh ln Confilene
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Hot Lists

A number of different tyges of hot list dan be used, namely:

¢ NCIC Extract - an axtract oF sl vehiclos of interest Feom the Pellce Notisnal Computer,
. Local Hot lists - Hot lists of up to 50,000 entries can be crented, edited and imported.
. Bulklonded Hot st - hrge Hot Hsts of more then 56,000 antries can be imported.

Talon con alse be connected 1o @ remote hot fist database fe.g. NCIC) and perform five checks for
each plafe galnst the remoie database. This connection can wse an arbitrary barer, e o
GSM/GPRE/WIEE modam,

i 4 GSM/GPRE muddn is fitted, the system tan send $W5 paper messageys for cach hot list kit
The GSM modem can alsa be used tn provide over-the-air updates to the hot list databases.

Big-Figh is a powerful cential sérver applicatio n softwnire module timt 1% desig ed 1o miinape and
confrol multiple ALFR assets, ALPR vehide fleeis, multiple fixed ALPR camerz systems, handheld
ALPR dévices and pertahld ALPR devives,

# Autarnatiestly retrioves and sollests ALPR data from multiple assets simultanesusly. Big-
fish can collact In excess of S00,000 plate rends with additional sverview imnges per day. Big-
Eish allows the user 1o renct to lve ALPR alerts the instant they decur. Recelvie Infarmation from
hundreds of ALPR cliants in real-time.

w Stores ANPH relaved dat - The “resds” that are stored contaln Full Infrared plate patch

and svervlew imuoges, the Big fish database capacity Is #Térabyles this equates to decades of
vehiche of dote Auto matically npdstes vith nosee bo thsy dar ofc

» Searoh ond Mansge ANPR dats. Alerty curi be recelved qiywhere on the nefwork and
they can be racelvied by un unlinited numbers of nsors in the control room Big-Fish Inclydax
unigue technology that delivers live information, s ¥ heppens, direct fo the user. From &
sturdurd web browser; as well o5 view icoming faeds From any connected camera,

* Full seeire nser managemeant Uses Stendurd network aechitectura Provides a web based
user interface {standard web browser) Provides 2.28bit S5L encryption, user authentication and
full wuditing Can display livd read wnd alert date to hondreds of browsse 1erminals, The facility i
extremely simple for the user o sparate but can provide valusble manngement and intelligence
information. This infermution can be secessed from CCTY and Polike Condrol rooms
simlianenusly.

* Intirfaoes with extomsl dotabeses provide a lve link 1o the Police Mational Computer,
Other databisses thai cmi be fncorporated typically include: DVLA Database o list of al) vihides of
imerest fram the VLA compuier. Local Hot lists Hot lisis of up to 56,000 eniries can ba crented;
edited ond Imporied, Bulk louded Hot fsis large Hot lists of more than 50,000 entries cin be
imported. Fully NAAS compliant (when live PNC option included)

ftef: NL/USA/TSA/ Page ¥ of 31 Commescial In Confidence
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3, Cameras

Appian Teshnology has & full rangs of spacifically designed cemt &raéor ALPR application, The
catriaras are. based oh expartifsg gaingd trom depleying ALPR systéms with high demanding
perfarmancs spedifications {n variaus High sacurity lncations srgund thie world,

The: Appian Teghinology ALFR systant also has the capaliflity .to work with other dameras resolting in
The system being tamiera aghostls

The Cobra System
The Lobrasystem can be supplisd-with a range of differsnt (nternal camers and R ilumination

pptions oifering uimstehad flawibilty - suitable for sy ALPR spplication Ingluding mobile, fixed
Bite and lohg range ALFR,

Aprincipsl featiyre 18 the use of tigh rasolution optical 2oom camerss  « both For ALPR and high
datinition vvierdew/contextidl Ifeelng. Zoom furictionality medns the Cokira systan caitba
rapldly gptimised to suit diffeting ﬁiﬁ?& #nd eRvirorrertal condifions.at ALRR cptuse pals:
The Colbirs can be gasily moved from sne loeation to another and the settings simply s djusted =
avgiding the rised for Hime cansuring, risky afid costly relafising.

 ZoorhiAumctionality an‘aia{mhm:ame‘ras field of view to'be optimisstl to:locsl plate sizes,
Adﬁi{;i@naﬁ?; tisth IR pulse ﬂi’}[ﬁﬁﬁﬁ and illumination powdktah be adfusted by tha User ., In ite
long tange dust lluminator mnﬁg&ratfmthe cameta et & rarige of uptods matrés (suﬁjatt to
wavelangth];

tibtaliilng High eonfidensa recogﬂ‘fﬁmn resles in brfght sunlight, when plate sharacters sr partly

shaded is a significaint shallengs, Atn  ight Hime the effect of bright headiights nasds to be

suppressed to imprede the acouracy of tedognition, The Cobra has a mimber of features

?eslgnad to combatihiass ;ﬁmiﬁems, Inéluding lmﬁmva& prﬁa&&sﬂm £510 #nd narfow band (R
Hﬁﬁﬁhm

Rt NLAUBALTSATO01 Pagaliof 31 Comimeraial | Zonfidante:
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The Stinger System

The Stinger Inteligent Auio mubs Dearse Plate Recognition Cimers Hes timeras, lisinatormd:
prozessor ol fully. Iniagmhsi .5t sliigle sevled unit offering eqse pa shnpliohy of nstallatio .
The Bilmgrer Is destged o proewss and recognise Yeantd plutds and asspoiated Imagdry dod then
yruvismifts vesulis vsing Its inlegral romminleation Tnterfaves. Communioation. sptions Toelude.
BYM GRS or 36 and 80201 WLAN anil 1008 bgs Eifiernet..

T M&i@ar “WmBia edpioaents are bused on ﬁppi&n‘xhi@ﬁ perfornisite Calirs Cament, Users
i Welbe b Fangie of aomigics wnd 1R Hhmioatien opiie ns affering unmalched Tlaxibilliy, including:
dual cimarasand angeange umingtion aptlins: A peingigal fenrurs of Stingar i the use of figh
seeselutlan hpliodl woni cameras - btk For ALPR smil High definition avervlaw/contestival
, img?n& Jaota Tunctionality means the Siinger system can be mpid\‘v opilmised 1o suit differing
plibe il environmen taf carrdising ai AUPR supiore fm‘irtim ﬁlimm e¥H settings tan be conitrelied
and arjusted I‘&tﬁﬁ‘lﬁﬁ! i »ﬂ!&[ ifmm \

“Th fir bengee Blnent tukis iagery from the camiers und v the plats regognltion protatses.

Neurdl network Talon AP softwire fb used a8 stunslurd, Stinger-oun suppes. uidiife pal

racamﬁim unsmm T@iﬁ ﬁfﬁamﬁt % 4 -puwerful miui»tam‘pnfaf specitielly ﬁie&fﬁiamﬂ for

Featiriog 4 2068 Emf a}gimjmﬂ u W[ndﬁw 7
roanaged, This Teatire alisws the Stinger to b
suth a5 Back Diffve systums, The cheiee gf Jrocessor i Windows 08 offers grest Tl
adiitinnal letironic sensars, deviees anil gpyeatio ns:can bureadily niegrated. These include
This Y it fimitted vo DSRC/REID], Bpekil vnd rod light dateation fevices < oll cannected 15 and
contvelled by Stloger. The pbustiyotestar i désignad 45 sperite in fitsh environmiental
" gordittons indlid g extrend t@ﬁmmr@ fluctiiglions. ‘?’éama‘zfmmr is mpa’& b of himndting iep

otlists. g b secavely sisred wid

;xaﬁmgy?sﬁ:&swx Pogetietsl Emierlal 3 Canfidente
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t 4 saparate video frpuks; wach Stinger Hasthe sapabliity to-conrset and provess ivaigiy Fron
& "slavi’ Cobra dual ALPH camera.

A tateinutyy ibariace oarn bu provides Bs an optitn by cintr] & pan ghd Y [f' hiagiel Foor btk this
Srivgar-andl shive Cobirg ALPR camerg, This ofliws users 1 idnfigure sefreras Far differant
Araffle conditions

& 5Hgar ALPR systery recuiies minimal instalbation sind its distrest appearancs hus it gt
wify thi anyirsn ey, ek g 1t an desl stand slore ALPR surveillanee systent..

The Beibiger utilts couldbe laployuil as u terpordry "Ring of Steel” to support nperitinal Fusus
on o partioudar aree, The usits sould then slthier retsin i the same loeation oy gasily re <ocated
and re {ssd k other lovations,

The ViperSystem

THeE x?igw I ilnlature geflour camsrer desighed £ b mounted mﬁm Frragrit e ;sdsegmsﬁh uf
tinbile sureailsnes and A LNPE yehitles, The cavsra s stbgeind fo the vehisle via s low proftle
shainlmis steal bracket the  cammraeseing 1 manofaciured from THBA0L weraspace geade
sl Restlte i dn-axtramely Figmwmghﬁ caiErs fdeally sultad Fariehilg-survallante snd
ALFR perations, The %?i;ﬁﬁr‘% small ize Pas faguitedin & natiara thet daws not whstruct any part
of the rders visiory. it is Hedgrmd to st dimsotly mffore of the pesr  -view niliror. Due 1ty
suribitrusie astgr, Viper ts thetdeal shoios for anin an/ak ek survaillanse s A Lpr
T e

”f‘hwuw Feature madns @m%’mr s Fiele of vigw van b el uptinitsdt] to suit difF erertALPE
e;anm pruirEmants This F‘ﬁgh resolutier CELS il avess much ‘shdeper’ pleties to be procasged.

Ref: N/ASA/TOAIOI.- PageidotaL Commetelal In fopfiterics.
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4, Plate Recoguition Units (PRU}

The Talon syster operates o afy platform thit s rugning either Windows 2000 Professional,
Windws XP professional and Windows Vista.

Theratora oyr giishts cati procure their own computers atilising ahy purchase patwer they have with.
angPC suppiier.

e féliﬁwiﬁﬁ Cpis FE cen be uwd Far hoth mobllg &pf&ﬂ ieatiofs andfat Hived site locations with
rabinet space availakile.

1T Mobila-PC with vibratiam %.%?m_ﬁi iﬁ‘ﬂé&;‘%&?’tm-ﬁe Sovmm

mounting kit: 14,28"x 93" % 2,96 _
Welghti 2%+ 3 Kg, 9.5 6.6 [bs flapends o finchiuded companents)
The Sebre Unit.

The S*am Unit i¢ & powerfyl and réliable industrial camplrier sgacifically designed and
configiired far ALER imige provessing, Featuring a powatful Pentlury processor, each Sabrs unit
i capable of piogessing 4 1 anes of high speeth high dgnsiw traftic with cﬂrﬁ{élimeﬁﬂﬂg m&wi«w
’fmagas,

surmn[ianm aﬂ“ s, the ﬁai&m im gmmrfuwﬁu Fﬁr‘ mi'
radindant PSY available ag an gption,
For farge ity cantre-and ationsl ALFR systems multipleSabire Units sre rack mounted. Eag:h
fridividual Sabre unit chrthen be controlled with § RVM Switeh,

Talan SRALPR sehiwar s and friomie grabbers arg installéd on 1o'each Sabre unit. Fach séble is

-pwwmd iws’taﬁﬂard fﬁéiﬁs alar;frix:ﬁy &"i‘iﬁ aﬂxﬂlﬁén&f 1] ﬁyﬁm‘ﬁ& can bia supplied o Faguest.

ion x:nfutal wstjems the Selrahas e

e NL/USAITSATOD, Pags 14 of 31 Gormmerdial It Confidance
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Width A82mm

Height Rilerimi
Depth  A50mm
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The Talon Serstinel |
The Talon Sentinel Poriable ALPR System offers the user the freedoim and Tlextbility to mave the

Trlen ALPR systet From otie location o anather fram vehide imﬁhiﬁle o do and From fived

sites such-ax by Wi gs wifieas and e ral peLs, i remote ruiral amm%; whers mains power map
nothe avaliable -2 i / pi

The Seniipe) i ‘ G with. full wiveless GEM/GPRSY tomintuniedtians, tonngcied in. two
Sfienl fibrmbed shd oosedlew Avganiatic liense Pt Recd gnition. (ALPR) temeras, tapabile of
g cessing wo fanes of high speed ligh dinsity walfiewith ovgrview Imagery, The Suittinel uait
mi’ﬂu OTHLS oW snﬂﬁlhs am Interiges imasgmwi Inteihe tinit, thus. m{n{m&&zg exterial
ki Hrgn,

“Ercasell I ai alva W inypeet redstont vase, the platiorar iy exremely Strang and dorabls
Hesigned to withsiond S @pitata In eitrenme sivirenmiatal x:andlikms Negprene Drings and
ABS Im“’iig; seith perfurtly, Boabling the systent do ko grtuind boried for exrerdod pedfoils of
Hie, The Yentimelsysten tan sef 1o hbernute ﬂurfnwnrwﬁmmamtwﬁy shanificantliy redl vithn g
wiater canimpiian. Uskigan nlile wigger interfice, ussing vehicles will “wake' #he Sentine)
frowe hibernation when usid In oamjunctign udih o thivd party ig"iggar systeni, The Sefitinel will

- then preognise anid Pecord the mmbr plites,

By usinfy the wivelens LAN vard or the BSMIGRI i deey, multiple. santinel urity tan ulse be
+Weutuva thadl tuguther to fom. an‘ﬁiﬁ?ﬂni"Piﬁguifﬁiﬂﬁlﬂi’nmdﬂﬂi raction wpability:

The Seitiiel. platferm is dddlgied 1o yun Tilon 3P ALPR kyﬁ\m}ﬂg and sddittanal Takin sofiwme

sl thie Specinim and innil?ﬁii;l '

Weh NijusAPTSA o1, - ageigofIL Bammeredal i Donfidence
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sseaveh Hiesn again st the datals

The mﬁmf Huedheld System

Thit ﬂ#&wk ’Hﬁnﬂhﬁlﬂ ALPR Sysiom wiferg the uver Trgedam and - Haibilfty do vary the ALPR
systenr arauni on theie parson with vtﬁaﬁ‘l!? anaffart of all. sk mvent: iﬁehnnl;;m with @

pruyer Track mfnrﬂ, thils s Besn Integrated Ity o moblle plane 1o ;t‘minfﬁ tha "Fiemhﬁfw of
inohille cd mtnunioalions as well Hs AP syatem in oniehiwid-hald devics,

With_ mEhutk,: mmg functignulity s Immediutelv ﬁwﬂehiﬁ with ro M ip" Y. This tn
Tuen_allaws yuicker praveysing ot any dato- taptyred -an - the loandset sgalnst the onbosrd
dajelinse i glse wuiormal databases, Th dutibase i giresenily hold 1 excess of 16 milllken
nnrtfﬁ&r whes Mo s the moklife phane or FOR. The. systeim will immediztely alert the

aparatar IF & mwteli‘id Foynd, Thiste T alse nmpﬁun ta: aanuilly lnput vegistration. Hatils s

fh mgﬁaﬁ&% avidence pid images of Huniber piam gan ntsu b stored by miShark. Thigdaty can.

-fhen bix te ﬁﬁﬁﬁﬂfﬁ Ayesyster vid the handsets Blaatouth aapahllitlam

The wshisek §s at peosent e Workl's smalfest Autoraily Uithnse Flate ﬁ“ﬁmgﬁiiﬁn (mi»n}
&Qﬁﬁﬂ‘h The ALPR systent I avaa‘ilﬁﬁ?@ it the fonch nﬂi hutton: whevever you sre,

St NUUSATSA/O01 fige 170k31 Cmmadal T Contidérion
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5. Washington Dullés Solution

For the dam anstration at Waghingtan Dulles airfort Applan Taehrislogy deployad: -
w  Fixed Site
- BIPLIS ALRH it glus Talon Softwaere and 2% Gobig Dusl cemers
-~ Trassporealle Sygtam
= Talo Santinsl ALPE unit plus Talon S oftwars it 3 Cobig Qual tanera
~  iVobile Syt
= DPUS AL unit plus Talon Software and 2 x Cobra Dud) samera
Bl Jnite straamed daty and Imeiges to & Bighi ish sarvar which was located fin Appian Technologies
diffieein Charlote, NC.

Washington Dulles © erpa il gura el

mn&m o

Bgpian Tmhmﬁl&gy fhat the ALPR mmm weigld b brg of the strategtag uged ta protect 4 potential
tarrorist targat, This balatice consists of ansbling anvugh survelllance snd control witheut impading
prrthe hormal uperst o of the dte.and the commerast tlization of the site. .

Apptan ot propose 2 riult Jspared ALFR syster designed to be sbla ta sapture ALPR dats and
sllow.enaugh time for varlfisation dnd redation. This Is typleally addressad by implementinga
fuhber of eordun araas: The diagram belowis

{morsivugt
ﬁﬁl uwﬁdﬁ“ ﬁ?ﬁaz&ﬁﬁﬁﬁ'@’r

. e
T perdon

L. Ehike
Lot

Resft NL/USA/TSA/DE Faga 19af 81 tormierslel 1 Canfidaos
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Quter Cordon
=~ The outer cordon waild chaslst of ALPR systens beiﬁgﬂeplnved ot the Dulles Greemwvey - 1267

The recommendution would bie i deploy Stingers plus Cobras ut sirutegle points for monitarlng
truffic thutis potentiully on roite to Warshington Dulles girport.

Degloying the Stinger wauld reduce the @ﬁ;nuz!i of el engineerlng work v nfrastrusiure work
that bensually associoted with flcad slie ALPR systams on- Fiigh spaed rotds. In addition thie fact that.
a Cobird eumen tan e slisid From i 8iinger mewns that therg 1§ udditonal co st sovings. The enly
twa things that peed i be provided are power gl communications.

tim both the'Wess bound anil East bound rouds theve ave sultable ganlwmlemy that conld be used
for the mounting of Stngers/Colicus,

Ref: NL/USA/TRATINL Pagie 19 oF 31 cowimertlal In Confldgncs
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Thie plamiln g indication wapld bes

«  Eaul Bowid- _

~ Sxbtinger plus3 xCobira
=« \Wext Bound

w3 % Hingey plus S Cob

Ret: NLAUSATTSA/001 Page 20 of 31

Commercil In Confidency
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frner Cordon
= 'The inner cordon would consist sf multiple ALPR poinis coverimg both entry snd axii polatsinte
thie trver futrt of dieaiperd road structord,

The planaing ioutio i Woild bag-

“ 8 xStinger plis B x Cobra

Reli ML/USATSA/004 Foge 21 of 51 Commerchl In Confidents
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Terminal Arew Access
# Thetarminal srea wouldconsist of multiplé ALPR poirits this could possibly ba schisvad
by Integrating into the sxistitig CCTV Systeri and utilising existing cameras. In addition it
may be necessary to implement ALPR tameras &t stratagle polnts,

Appiah Techinology obissrved that there are existing ALPR camaras installed at the gntrance and exit
laries to the B8P parklocated Th the tapminal drea, It sy be pbs&iizsia o utlitze thagé Camergs as
addifloryl ressurss to the ALPR syatam,

Othar Points for Considetation

& Lohg StayCar Parks-
Applan Teshnelogy would sugzest that it would b veryadvantageous 1 implement ALPR
systemgcovering the antry and-exlt lanes at each-of the long term car parks associted Wikh

washingtur Dulles sirport.

Ref: NL/USAfTER/00L Page 229751 Gomererslalln Confldancs
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e Tdobile
Appian Technology would sugeest that it would bé very advantagecus b iriptement ALFR
systems on multiple Law Enfofcarnent vehicles that are utll  1zed around the Washington Dulles
alrport. Those systrms dan be used fof scanning cat parks, flaxdlile mobile ehask poinits,

*  Vari Based _
Applan Technology would suggest:that it would be véry advantagacus to Irnblemant ALPR
systems on a guantity of vans fit ted out us moblle/command ALPR vahs. Thesé systems have
been utilized to-great effdet as part of the counter tercorist strategy for the Unlted Kingdon.

Hek NLAUSA/TSA 001 Pags 28 vf31 Commercial i Corfidence
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% Consultaney

Appian Technology would ba happy to work with TSANorthiap Gfumrman project team oh

Iniplenenting suct ALPR projscts scross T34 sités, In.addition Apgian would sugeest utilising the
skill and knewledge of consultants who have been lnvolved on gifnllar projects both In the UK
el dreund the world, Tha backeround of the type of gefson is ;hé_i?fn Lielow

-Ref; wuwfsmai Page 24 of 51 “eotmariel in.Confidence
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Apitan Technology has deploysd & Aumbsr of ALPR systands which provides dats in different
formats and prasentation of data depending on the needs of the end user, This approach 18 under
pintied by the dlagram below demonstrating that data can be provided te multiple agehcles from
the same daty capturing ALPR system,

Thitg enahleg-éhe ALPR gystern ta meet ﬂlfj&stan-t’fmmtwnal requiterments for different agenciss from
utiligation of the same ALPR  Fesouree, An.example oF the different functionality s shown in the:
Hlagram below, ' '

This results (n nie sigle reduced cast baing shared across multiple départments and the ALPR
systam providing valuete multiple antites:

Rt NLZUSA/TSA/00 Page 250f 31 - Garmmarsial in Confidenie:
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‘ téﬁt'a.lmagé-captnrﬂ Systen Configutations:

6. Equipment Specifications

$irigla Configorativiic smgla illurvinatior ~ Singls ronachronre ALER camera
Dl Contigutation: Sngle I fuminators= ﬁingfe Fonochrorg ALPR Eamets w‘SinéEé tolor tafiiera tor oveivieW
ngging

Long Range Gonflgur it tnt Two Iifutinators — Singls monothroras ALPR tarnerd
Camars Specifiestians anchrama Eamara:Modula

lrigs 18K Zoant S5 tom {wide) to 788 tar jtalel, FLA W R3O

Signal Systam: EIACOR

Inidge Senstis Exvleve HAD CCD

Anigle o Viaw: [H)y 48 dagree (wids and) to 2.7 dagres {tels and}

$/N Ratlgy Mors thian 50 d8

Flagtronle Shittter: 1/50 th 1/10,000 $6z, 16 steps

Galte Avto / Manua) (410 28 4B, 3 18 steps)

Cutiiars Oparation

SwitehirZoom tale, Zosrmwide

Video Outpirt; VBS: 10 Vi Byea: Négatmf 4G Dupit Dolour=—PAL or N’mf Qﬁl@’ur‘ Caiers Mtﬁdule
L 14X optival zoom Fsd. 1 mm (widie) to 7578 nim (telel, F14 ta B30

Trvnge Senbor: ExvidwHAD CCTF

Anigle-of View: (H): 48 dugres (wide shid) b8 degrea{tols snd)

57N Ratlor More than 50 dB:

Flectronic Shutter: 1/50 to /10,000 Seg. 16 staps

Bairy: Auto / Msfiusl (8 4018 d&, 2 U gteps)

Larnerg Dparation.

Swiltely; Zoarty tele, Zobin wide

- Vidwti Gutpuke VBS: 2.0 Viep Syng. Magatlve] /£ Output

IR i Irator 8104t 870, 840nm=vatiabla pulse

Optionsy ciaﬂ‘aﬂ@n and furination pOWEr.

Integrated ight Médiures the daylight; and can aiter the

Sensor: cAmmarys seftingé to opiifises the vides

Eomiimanicatinns: Bi dipsgtionsl 75,282 conmblationswith PCS Allaws settings 16/ bis downloaded o the
caryjgra; ahl Apploadad to el tarputer, Catver sottings sa be stored oi-site, and yert into the mrrfam This:
sasds frininlenatios and 4llows a central databigseto store aid refrieve sgmam Battings,

Cahler RE282, povyer anid vidat, all gakianicaliy kokited

- Comivectors: Matalshell sorrectors

Reh NL/USA/TSAZ001 Page 36 oF 51 ammercial 16 Confidance
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mmntmgamkm Fll & akrs glmbdise mot

Heat shisld Ayailalia s an option, Ut of thia et shiald g reoommendad irt g ronnignte Wherd Mgh Maating
thratigh expieisre to sulightl s Bnufitered.

Ojrurilay Virlbage: B to 40 VI, 12 by 24V.AC, il to 100V AG (VeI ng extertel Fiver supply/irterface Lnlt)
Pover Conxtroption: § W typlesl

Dilmisnshiis: Catariy Halmit B -gUmar $ 0 dB8mm

Cartara With siitesbiisld M A5 m ) AsSbmim X D20

Brackats H-88min

WeightyGarsea: 17788

i witaonsHigilr L BKe

CaraErs ikl Brackety LBRG

Eiwirovinntal Sexifig i 67

‘Tenisratin.

Stirage- 2 Gl BUT G-

Cprratlohal- 10* Gt + g

Wil ntl Ligating (rastinted on Cishire brackat] ~ 160 Kph / d5m/s

Aeeraditatlons and

Approval Tl AR E P g, )i e e ftar, BOL

Het: NI/USArSa/o01 Fage 7 of 31 Comirateted i Cunfidencs
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Frocesson: Lok Bhe indel Fantivre & Frocsssor

512 WB {Opthets of 168,

tn B,

Wfﬁr;lawsﬁfm = Eayifutstiofiac)

Ky fratdepeniiant CRlGUr Strigms - 75 Ot 1P

BEM/GPRE

GRE{UBE Extarnagl Opliam)

g0 ie

Ay VBB 4.0

7 RS Ful Matler

2% REIAY stk e

il pgise VO L

Bl L0

By detd o DO power wotut

Erivlratantal TRimpsraturs Rakisd -30°C th #50°C

Hamera Configusations: Single and daa] sorfigurations
 Canata Ditions Miposhrons DO orERA, Colutir- L or T
Hiirdnation Ofttons: 3100, 870, H80AR Irtegratel Light Beipor

Oipesating Voltags 12 - 200 D powalinput -

Wlto ﬁ@ﬁ@%&fﬁmﬁxtmﬁ% ?marmﬁyﬂm&rfam it
bawal Comuption: a1

Dintsnslans CamararH SLAPMmEN 10,0 im0 98
Latvugrawith Kmiﬁ{ét’ H Mt Y 180,07 1D 8dhin
«Wﬁigﬁﬁ Hidrigar: d

Blmger withsln shit I & Braldti . 2kg

Envm;heml, Bedling: TPy

Temperatine Svans TR gu%¢
Uipargtiongl 20CHE+ L0 -
Wind Lemiing {digster on Btiger taliting sk ) 140 Kl {48m/s)
-Aoeeaillitions & Approval§iTE O

Eisterei Conneviftiin  USR Y Z,. Etharbet, Prwikin
wiiave inera.

i/ aRRBAn
AW brignte
« kB for sl SRBErginesting (av

ary e Lised by B .Eeﬁay gl skt ammw&’@ setl ng?immtﬁ"mm f&;&vﬂﬁﬁm.

Reft S/ UBA/BA/I0L Frga2s ofa commersial it Confidkres
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Iraige Sensan 174 TYpe EX-view HAD RN

Pletare Elenantsi FCB- LA Apprtie SEOR Pisely (788(H) % aﬁa{%}
FERASLIAP! Afprm- 140 Ehcels {RRR{H) 58200

“Hodensital Rasafution] NTSER S0 TV Hriky (SWAITE &)

FAL A60 TV It {108 el

Lenist T % oo '

Fes 4, S (DR b 2 o

{TELEY, FLBfn Y
gl iveiriveri spagtt.

Dptital WIDE/ e TELE LM 2

Gptioal WIOB gl TEVES. 53 -

Ingtal WIDE o bl TELEY. 78

Dl 2ot 4% (80 % with nubien) 2oemg

Al of view () 48 degras [WIDE ent) 1016 Ssgreo (TELE shd)
Wi, working distanter 10 nitn (JIDE end, 1800 i (rEct sid)
Sync Systom: Intarral.

i, it loni o8 s (L8, /80 m@mﬁms {PALY
.40 Hix (F@ia%; s TTSC) nLge (F

Peéammended iluningtion: 100 1%&,&&@ Juse

0 FETOE 30 Ul o mors.

< Hack Hght rempeasations olorE

EipttraninShutter dpasd: Lo 1730000 5 {22 47dps) :

White bakitiee: AUTLL AW, 1Atbor Outdor, SnéBush Wi mmml WE
Gain: Autn/fsnul (3 78 B, AR steps)

%gmur&:ﬁnnimi:’i?:gﬁapﬁ o . .

Pt At LY mﬁ»ﬁumﬁi‘% Wagusl ity mt*@mW, Zondriy Trigeer AF

Brototih pisitichg

-Surlal inturfve: VIS prottiot; g:rrm%aﬂ: sigrmtimvely

9, 6K, 15 2KEps, J8.AKbgs

Stop bits 472 bit {&W“Eﬁhaiﬁé}

Videa Guliput: VB LD Vi svne hisglivg), VC bl

§turags Temporstura/Humidity: <2070 e (- ﬂ“WJﬂJﬂ"F}fZ’Eﬁﬁa ;sa%

“Eiperatingtemperabire/Mumiitys 0o 1 0 (33° th 9 R) A0 fo Bt
prower ragtivenientsfPower cansumiptiong 3 to LIV OGS E WL 1 W witirsittve mitors )

Wailght: 95g{80s]
amnﬁnmmm&( ABR 6T, G;wﬁs aé& ww % zmm 3 (wm

Refy Wmmﬁﬂm . Py of 81 commigrea fo Confieros
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7, Carrent installations
Appian Taehnalogy kg i ecese o twis hurndred systems d&ﬁfmvad siross th Untud States of

Ao fged ete and ninbils sdsterns.
n ‘ﬁ;ﬂﬁiiiﬁh Apnian big systans dbpiayed fﬁ-iﬁ%ﬁadaﬁm{‘hﬂexmpk

Apiplar SgWipmert t= st the hest of the majntity of mntﬁrtmmﬁam sites within the UK, melusing

i "Rt ¥ Stime]” sroursd the Sjty of Lohdon.

Try B & LFR eairkind e by sh esdinsive rabge of system instelled, thisse ranigs from polleing
{including ntelligerse survelance), traffis managamant, actess guntral Ha pnfreemeyt.

Applan heusinstalled A LPR systirrs in paliee sitesthrmughuut the UK, W heavedyste  meinthe
follaging ladtions (Unhsmed thus o securty tasafieition):
* ALLAS Paltoas in Erpleand & Walzs:

Arpurie
N

Muotsrways -
Meﬁﬁﬁpm!atmﬂmw

Triner Sty HingaotsStasf
Tinnels _

et Roadside (nsestlattans -

Sdnure Mospitals.

CiniBosrd Rerey logilating |
By t:‘c:mﬁéwal [Rusturmier ph Ef olia 15 ebEnslyadmd Ihtiudes ey kirge nrgari &
i

* ® ¥ £ ® B F 4 #

uiy Withife i

Bouts Wi, Nettmshar »eccesgeantral

b, tTRgasve e Ed nﬁsgﬁg&r Arparts

Chtarburyiy Counall

Traizgiort et London =traffls montging

Blugisater kel park, Kent site mosiifng
Famat Bridge, Flymouth < traffie Ao panml

Nadefegin ~ Aonass Madkorihg

Meweastlp Gty Bounoll = feskss shptral

BB L - Anawss dontrl '

Isrtherp.Rock H, MeWistle

ROp, Bt inghamAltport

by Lewig, Touchwnd

AstraZenecs; Maptesield

BP, Suribuiry snd Milton Kagnes

Jotitson Gontrols, Witk .
A}:g&eﬁ{i Tackidbgy Hate seprkead with il party ﬁﬁiﬁpafﬂﬁ&?&i}" Integreliian bt aoosk botitr), e -
tollihgsnforoadent and hazard fgerionsysiems.

Bl NEAusA R0 “Pgaan of § GeRaRr e VU Chnfiderios

e ok B R L. EE S E B
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8. Points of Contact
Taehiieaks

el

il -

Heles ard Gommeriply

piease sangact [ me i v wouid s snya
’ﬁﬂ&%ﬂ_ﬁﬁ&

Vg sineeisly

Liaristel Managar (USA]
wWwwiglTR N Yechigoin

- Relfy TL/YSA/SATL. ‘Pagadlntal Confomerelal ih Ganfitkirio.
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Appendix F - Remington-Elsag Proposed Solution for Washington Dulles International
Airport

Each vendor was asked to provide an analysis of how they would use their technology to
improve security around the Washington Dulles Airport. The proposals are attached “as is” and
were not edited in any way other than format to fit into this report. These ALPR Proposals
reflect the opinions of the proposal’s authors and do not necessarily represent the position or
opinions of this document’s authors or corporation.

R:E‘.:‘ Du’n ------- An@aﬁ:LPR Security Ring,

2 have.» pfﬂvs,ded twn diﬂ?ﬁrﬁnﬁ pmpasals 'thﬁt ‘will'cover all traffic bound to the Dhilles airpot.
fiobeat aty propusal and dess not include any natwork: cquiptment, cabhﬁg; :
stallafion. This pro Pﬁsﬁf asirnes thiat the Tlsag North Atterive Operation Center

software can Be-downloaded orf nr existing sits server. The server and assoctated: hardwure

cany b irigluded fithe esﬁmataif mquirad

The fiestp oposl sels thg LPR perimeter relauvsly éloga 16 the aiport, As b turng ol the
vlower fo thg sitport we sef, the perinieter, the. mdry squipmert it takes b cover, and thietefore
the LPR equipient beoomos. & Hitle mure costly: The good news. ik-that closer you are to.the
.aﬁpﬁm ‘rhes mc;re Iﬁtﬁ’ljr :1: 13 thére ’Wﬂl bii axmnng netwmrk“ mfmﬁtrueh:rﬁ T netwotk.

Qne polﬁ”mmm v::l_ camera ﬁ) t::mrﬁr famp traffw aff‘ Avmtxm mBﬁumi arito Rie. 267
‘Chis vamera willxaquire a Fiold Ganthol Ut
v Twa gatrisras pole motmted on Aulopilop Drrive eovering inboond traffie (southboynl).
; : will b controlled by one Bield Control Triit. These cameras should
bfa lacatt‘, -bﬁﬁWﬁéjrx Avigtion and Rudder. o .
B i% recomimendéd tal the afrpert be, ot fifted with one Mﬁhﬂe LER ’ﬂﬁi’afﬂr use - witha
var Jor vehicle of iiterest fritérdiction. This unil cai bé élthar permandnily wmomated or.
"irax;szmmble tos be moved Forn vehiele to vehicle. This vohiole will be able to upload:
1ol Ay Tped it 1o 5 contializad server/database wirelessly,
w  “This pmpmﬁl? inéludes dix Operation: Cinter Ticenses allowing all fixed and bile LFR.
‘tmits/earm eras tomeesss the ceritral Eiafabas
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1) REMINGTON ELSAG LAW. ENFORCEMENT SYSTEMS; LLG

Th secand proposal puts LPR equipment atthe following "!@cﬁﬁt}nﬁr

The second proposal setethe perimeter Tarther out, arid takes less LPR eqmpmant o cover the
various possitile inbeund routes 1o the Dulles aitport. Whiles it tekesJass squipment to set the
perimeter, the vost of setting up a network infragirioture s probably proster.

The segond pr()posal fields LIfR veuipment gy follows:
» gw‘e camertsnder the oyerpasy of Rudder Rd, eovering the two inbotind fanes of Rie
67,

s Oric Eavtigrh. under ‘fhe ‘overpasy of Rudder R, GOVErity, fhe inbound ratip-off Rie.
267 onto Ruddes Rd. All thyee catherss at the Rudder Rd: ovarpagswill be wbls to-
shiare u single Field Centrol Unit.

& One camera pols mourted to cover inbound traffic off Autopilét Drive riorth of
Rudder Road. This-canors will requirs a Field Cortrol Unit,

» Itis wg:siﬁrnandﬁd thiit the Pt b -mtﬁttad with otis Mobile LR it for vse with

B var for vehicle of. ini;éréﬁt‘m i {8 Uit carL b aither pannanantlim ouirted
or transportable o he moved | ' : “This vehicle will be able to
fipload and daven Joad data to a onitilizéd server/databssa wirelessly.

s Thisproposal indludes six iﬁara:lzm Cpniet Ticerses allowing all ﬁmi and hile PR
mnis?‘cazmm%t@ aceess the céniral database.

Ploase see'the. attad}iex& fitice quitationg:for Both Prégosal;ﬁl mﬁPmimaa’i 2, Lstme kmw if

you have dny questionsubeut this prep‘@ﬁai’ arif youneed it chipngiad in some way.

Thark you for the oppottumity to:quate this l:zusﬁi‘iﬂsy;_,

Remington-Elsag Proposal - Page 2 of 6
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870 Remnington Driye PO, Buk 1046
Medison NC 27025 ‘ .
Duns # 196140821 Fed Tax IDW 8001 10568
Phone: 1-866-SMPHY00 (PE7-4900):

Fax: 33637927164

Dulles Propasal 1

Projected

471672008

REMINGTON ELSAG LAW ENFORCEMENT SYSTEMS, LLC

»x QUOTATION. i
Qutition valid untl
Preprared by. B .Howg:
arival Date: TR

Tihe 15, 2008

Terms! 29615 Days - 1%30 Days

MPI-200

lnframﬂ ﬂlmnnﬁfm 2 unage ﬁ:tiﬁ

sharaeter wgngnition procassors wid

| ralated software: RELES MPHY00 1
| Gomplets 2 camera it

PERMANENTLY MOUNTED O9N:A |
] VEHTQLE

s21,595 |

$21,525.00

| Fixud Gate LPR 8n
j mmmtmg hardwam

T

$66,750.00

| Wit Upiie

111 Card i msmllad alter fingd

I

457500

| pet-s00

~ Field Eanbor T Crit.Fole Mormtanle

ineludas riggedized PG
(1. 6gha/S12nmbany, 24vdo power

mpl;{uﬁia g wmﬁera ¥, surge _
‘ : 1 ] gnital gontroly, |

PR |
9001NSTALL

* stindard MPH: |

© gsguoo

ENGSUP

‘enpineering st
‘ hdevelnmﬁmlah

rjw ratﬁ fm Rattnngtuﬁ«ﬂ[.%ﬁi‘i
mth%rm sife or i

1 1,250

$6,250.00

- Reminglon-Elsag Proposal - Phge'd of &
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| MPH-900 UL

: uqudes biise: 'sta’rxm arfd IPf

ntegration to sxsigiicd MPH-900 and

| FRH-000 imits,

$3,500 11

$3,500,00

Operakions Ceniler LioeTse designed,
Yo coordinate multiplé fixed and.

mobile unite doross,

s978 | 6

$5,850.00

| :‘SERVI(’J’E
| CONTRACT

5% of cost of Hardware, éﬁﬂwm‘a and

Installation, inelodis all manafashiver
| defects and software updates,

5%

See Below

| Phune
|LSupport

24 Honrr- T@laphdné Support bY’
- qualified MPH-O00 tachridians

FREK

L iE tﬁN.;sI’l’E

"I ncluded in the purchase of both.

iransportable and permanent MPH=

500install aﬁaﬁsavmlahie i group
. aml“mﬂmdml seaswns

TRER

| Unlimited aeunmtu Rermngtan _
v | BLSAG training classes held sithér in
e ﬂrie ﬁeldf:if at Cmngaxw Eamhﬁ&s

| Hobinre mad Sawa |

Em%z» 4/ Ifﬂ‘?

188,162

Hu 'dmre*gnd Sofbwatﬁ»

[85.62 _ | Hardware and Softwase

D 41758

sauy

ik ﬁtie WG

FREE

[t

| Cash Diseeint Valuedfyaid in 15days.
' n30days | §109248

$2,08490
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§70 Remington Drive, P.O. Box 1046
Madison NG 27035
Duns # 196140821  Ped Tax 1D# 800119568
Phone; 1-866-8MPHS00 (967:4900)

Fax: 336-379-7164

3 REMINGTON BLSAD LAW ENFORCEMENT SYSTEMS, LLC

A4/16/2008
# QUOTATION **
Quotation valid until:  fune 13, 2008

‘Prepared by. B, Howe
~ Projested A

Arrival Date: TBD
Tertns! 2% 15 Days - 1% 30 Days

w:[ncludes rﬁeﬁasml “engloste with |
" .2 Inf‘f:afed lliuqnnatars

” :i“’&%ﬁl:‘,?s’fZﬁ;-;:’: | sasaseo

A | $83,400.00

, _ ‘Vﬁilﬁﬂ&f é{'

s_m | ssaen |

o éincludes'mggeﬂ*ized PG
FCL-900 - | bﬁﬁvdc power

silo | 2 | s1220.00

f?flﬂIN"STALL V

Day rate fur Remmﬁ ton-ELSAG

| developinentlab,

KNG SUP- | etigiiacring staff either on it or i fiis. $1,:25ﬂ' 4| $5000.00

Rutnlriglonleag Propusal - Page Sl 6 _
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MPH-500 VL

Field Wireless Syﬂﬁhmmzahafﬂ’mﬁ |
Anetsides base station and 1P integration |
‘Yo ussipned MPH-900 arid
1indts,

 FRH-500

3,500 |

$3,500.00

MPH-900
OBC

Operafions Center Ticense designed 10
eoordinate m‘uihplﬁ fixed and mobile
it AERISS,

8975

ANNUAL
SERVICE
| CONTRACT

SY%.afcost of Piai&wm? Soﬁw&m ﬁnd T
| Installation, ingluddos all marufacturer.
| dﬁfﬁﬁfs a_ncixq v upda’tes

%

 SeeBelow

Phone
Support

ik iiﬁall.ﬁedl MPH*%EJ tsblfnﬂmans

FREE:

ON-SITE

Ineludset i the puchase of both :
| Aransportable and pernanent MPH-900

| TRAINING | itistal *
'mdwlﬂual Sassmﬁs

illations a‘v‘aﬂablé i grouy ‘gnd

FREE

TRAINING

[l exNiER
| MEmBERS
| Hp

Unliprited measseto l@mngmﬁ
‘BLSAG traintrgulaises held eithiar i
‘the ﬁalﬂ or at Gampany Facﬂﬁms

vearll
| Year T
Yaar IV

Paﬁs &’I‘;abar

Hardwatre and Saffware
,Haiﬂwafa and Software

At

Dt /107

e 4168
L Softwark e A0

Ehig: 4010

Signatare:

FREE

$2,039.90

| Cash Diseount Valugifpaid i 15days

Gash Discount Valeifpad i 30dugs - $L01995
Retnighor Elsag Proposal- Pages of 6
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Appendix G - PIPS Technology Proposed Solution for Washington Dulles International
Airport

Each vendor was asked to provide an analysis of how they would use their technology to
improve security around 1AD. The proposals are attached “as is” and were not edited in any way
other than format to fit into this report. These ALPR Proposals reflect the opinions of the
proposal’s authors and do not necessarily represent the position or opinions of this document’s
authors or corporation.

PIPS Technology chose not to submit a proposed solution for this document.
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