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Imaging Gauge™ System Overview

Imaging Gauge™ quality analysis software analyzes a camera’s image quality (IQ) using one of the three
sizes of the QA-90 precision test chart. Targets are constructed with high-resolution silver-halide paper
and Munsell color patches for accuracy and durability. The software is powerful but requires no
specialized knowledge to get started.
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Imaging Gauge target
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The compiled program is easily installed on the latest Windows platforms. Image formats include: jpeg,
tif, bmp, and png.
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Detailed results and specification profiles can be easily accessed by advanced users. Primary Image
Quality metrics include:

Color Accuracy for standard color spaces
Tonescale characteristic curve (OECF)
Neutral Balance of gray color patches
Color Channel Registration

Lighting and Sensor Uniformity

AN N NN
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Software Editions
_______________________________________________________________________________________________________________________________________|
Imaging Gauge™ is offered in three editions: Engineering, Enterprise, and Deployment. These provide
different levels of functionality depending on the user’s needs.

e Engineering Edition: Designed for research and engineering environments with full image analysis
capability. Test specification profile creation and editing is enabled for text-based (non-encrypted) files
only.

e Enterprise Edition: Designed for system integrators and engineers who deploy test systems to
production. Includes all functionality of the Engineering Edition with additional capability to create
encrypted test profiles and technical contact links for use with the Deployment Edition

o Deployment Edition: Designed for use by non-technical operators in field or production environments.
All image tests are performed as in the other editions and summary pass/fail indicators are displayed to
the end user. The ability to create or edit encrypted test profiles is disabled for this edition. Automated
technical support interface is built-in for communicating images and data to a specialist using the
Enterprise Edition.

IMAGING‘ 1 “ IMAGING ™ o Qo IMAGING ™ 2wy
GAUGE . GAUGE £ syse GAUGE £ spm
GAUGE A4 GAUGE A ey N
=) = r | = c |
Mo "«-h,,_ . A N
Engineering Enterprise Deployment
Analyze All Image Quality Metric v v v
Multiple Test Profiles Available v v v
Display & Save Summary Results v v v
Display & Save Detailed Results v v
Resolution Specification Wizard v v
Color Accuracy Specification Wizard v v
Read Test Profiles (Text-based) v v
Edit Test Profiles (Text-based) v v
Read Test Profiles (Encrypted) v v
Edit Test Profiles (Encrypted) v v
Create Technical Contact Information 4
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Target Design & Construction
_______________________________________________________________________________________________________________________________________|

Targets have three major components: color accuracy patches, the mounting board and the resolution test
feature.

Color Patches: Mounting Board: Resolution:
Pigment-based color patches using Lightweight, 6mm. rigid board of High-resolution silver halide target
the gamut of the X-Rite expanded closed-cell polyvinyl includes visual and automatic
ColorChecker® . chloride (PVC) analysis features
Color Patches Mounting Board Resolution Features

Components are 100% inspected using National Institute of Standards and Technology (NIST) traceable
measurement equipment and assembled with high quality adhesives. Industrial Velcro is attached to the back of
the mounting board to enable assembly onto the stand mounting brackets.

Copyright © 2013 APPLIED IMAGE, Inc.



[6]

Mounting Stand

A mounting system is available to allow for accurate target positioning and adjustment. Components
include a tripod, sheet-metal mounting bracket, mounting hardware, and rubber-grip handle. Mounting
stands can be easily assembled and disassembled for mobility.

The mounting stands are vertically adjustable for different heights and can be rotated to accommodate
cameras installed from ground-level to ceilings. Off-the-shelf hardware allows users to adapt the
mounting brackets to other tripod systems, if necessary.

\d\.::, ‘,5 i i

Mounting brackets are scaled for the three target sizes (1x1 ft, 2 x 2 ft, and 4 x 4 ft.)

Item Description
1 Heavy-duty Tripod enables secure and repeatable placement of the target in field or lab
environments.
2 Aluminum Target Arm with foam grip handle enables easy adjustment of the target position.
3 Grip head secures the target arm and allows rotational adjustment.
4 Target mount adapter allows quick-release of the target for easy setup in the field.
5 Brackets are available for the three target sizes. Industrial Velcro is used to attach targets

to the bracket. Brackets are attached to the target mount adapter.

Copyright © 2013 APPLIED IMAGE, Inc.
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Program Overview

The Imaging Gauge™ program receives two (2) inputs from the operator: a test profile and a test image. The
program displays and saves results of the analyzed image.

Displayed Results

e i
IMAGING ™ g {1
GAUGE #4:= I3

ﬁ|||..|||m mm.._._.

e
Saved Results

The test profile is a text file that contains all the information required to test a particular image capture
system. The file contains image quality specifications, system information such as the test site name and
camera information including the color profile (sSRGB, Adobe RGB, etc.)

The test image is captured with the typical camera setup but with the Imaging Gauge™ test target located
in the camera Field of View (FOV). Images are saved to a location for subsequent processing.

The Imaging Gauge™ program can be installed and operated in a different location from the image
capture system. Images are opened and loaded individually through an image dialog window. With input
from the test operator, the image is analyzed.

Test results are displayed in summary with clear pass/fail indicators. Complete detailed results are
automatically exported to a tab-delimited text file for documentation and further analysis.

Copyright © 2013 APPLIED IMAGE, Inc.
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Main Program User Interface

The front panel of the Imaging Gauge™ program is shown below along with descriptions of each feature.

1
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Description |

Tabs Navigation tabs enable users to analyze an image, view results and profiles
ﬂme button to magnify a region of the image. Use Shift key with this button
to Zoom out.

2 Image ﬂSelector for moving individual Regions.

Controls |E|

Pan button to move within a magnified image.
IEIRectangle button to draw a box around the target
3 Operator Instructions are provided as guides through the analysis process. Pass / Fail
Instructions indication is displayed after each image is analyzed.
1 Opens a dialog box of images to select

Analysis 2 ) o )
4 Process Draw the target region within the image

Buttons

3 Run analysis of the image with Regions of Interest (ROIs) shown

c Erases ROIs and resets the image

Copyright © 2013 APPLIED IMAGE, Inc.
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5 Profile Drop- Presents all the profiles available to be used at the workstation. An import
down Menu feature allows a new profile to be copied for use with the program.
Default 3
6 Profile Sets the current profile as the default profile loaded whenever the program
Button is launched.
7 Profile Display of the pertinent information for the selected profile. This allows users to
Description identify the correct profile for use in a particular job.
.
_ Saves Results to File
@ Launches the Profile Setup Wizard
8 Program G
Controls #7 Launches Account Interface
@ Launches Technical Interface (Enterprise Edition only)
m Launches Deployment Edition (Enterprise Edition only)
9 Program Displays the software version and copyright information
Information
10 Image Displays the RGB digital values under the cursor location and location of the
Information cursor in pixels.
11 Image Name Test image currently being analyzed
12 Image Count Current number of image actuations available for use.
13 Adjustment Adjusts all ROIs in the direction selected: up, down, left or right.
Tools
Application @ Launches online Help
14
Controls E
Closes the application
15 Image Image window displaying the current image being analyzed

Copyright © 2013 APPLIED IMAGE, Inc.
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Target Test Regions

Imaging Gauge™ software selects specific regions-of-interest
(ROIs) within the target to analyze. Green circles denote regions
of the target that are analyzed for their color accuracy, uniformity,
noise, tonescale and neutral color balance. Rectangular green
ROIs denote areas that are analyzed for resolution and
registration.

The program automatically places ROIs after the user selects the
target in an image. An incorrect placement of the ROIs may result
~ininaccurate analysis. For this reason, a verification step is

. included in the analysis for the user to check the location of the
ROIs and move them if necessary.

Circular ROIs should be located over a single color patch, without
overlapping any neighboring patches. It is not required that these
ROlIs be perfectly centered on the color patches.

Eight small circular ROIs are located inside the main color patches. These are located over white or
black areas and are used to decode target information such as size and color specifications.

Rectangular ROIs should be located such that each slanted edge is completely captured as shown
below.

Correct ROI Placement
Black to gray transitions

occur between the short
ends of the rectangle.

Incorrect ROl Placement

Black to gray transition
occurs on long side of
top rectangle.

Side rectangle includes part
of the white visual target.

Copyright © 2013 APPLIED IMAGE, Inc.
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Target Location in a camera Field-of-View
_______________________________________________________________________________________________________________________________________|
The test target is typically located in the center of the camera Field-of-View (FOV), but is not required

to be centered. Targets positioned too close to the camera may exceed the size of the FOV and

targets placed too far away may not have sufficient resolution to make accurate measurements.

-

w
Placement of the target further from the camera results in fewer camera pixels used to define the
target. This is measured as the Sensor Resolution of the camera at that distance. Depending on the

Optical Efficiency of the camera, the minimum sensor resolution is typically between 1 - 5 dpi for the 2
ft. x 2 ft. target. The minimum sensor resolution can be increased 2X by using the larger target.

The chart below shows the relative size of a 2 ft. x 2 ft. target when captured with a 480 x 640 pixel
camera at three different distances from the camera. The 10 dpi sample is positioned closest to the
camera.

Hrs 640 px -FA
¥21 dpi

45 dpi

480 px
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Target Alignment to the Camera Sensor

The target should be aligned parallel to the plane of the camera sensor to assure accurate placement of
the test regions and to assure that the Slanted-Edge feature is captured at an angle close to 5° to the
sensor plane.

Misalignment occurs on three axes relative to the sensor plane. The alignment for all axes should be
within +- 2°,

Planes are parallel
but rotated axially

Horizontal
Misalignment

Vertcal
Misalignment

Copyright © 2013 APPLIED IMAGE, Inc.



[13]

Program File Structure

The files installed to a target computer are organized to comply with the latest Windows® operating
systems. Beginning with Windows® Vista, users were prevented from writing data to files located in
the Program Files* directory. For this reason, the Imaging Gauge™ application is located in the
"Program Files" directory and the write-able files are located in the Imaging Gauge Files directory on
the root directory.

* note: the "Program Files" directory is called "Program Files (x86)" on 64-bit computers

Program Files

—> > Applied Image Software

Imaging Gauge

L Imaging Gauge EXE

—> > Imaging Gauge Files

RootDirectory - Images
(typically C: drive)

Results

Setup Profiles

SupportFiles

Compressed Files

> Configuration File

Copyright © 2013 APPLIED IMAGE, Inc.
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Test Specifications Profiles

Test specification profiles are used to define system information and test limits for each of the image
quality metrics. The profile is a text-readable file that can be sent between installations to convey
system requirements. The profiles available for use are populated in a drop-down menu on the front
panel user interface.
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Creating and editing of profiles can occur directly by accessing the "Test Limits" tab or by using the
Profile Setup Wizard.
Direct Profile Editing
[ irvaging Gge &
Testbnage tsﬂnm:._\ Reselution Detalls | Coler Detai]| Test Limts: |

IMAGING ™
GAUGE —ésﬁm

i| Select "Open” 10 load an image. |]
|
L

Profile Setup e T

Wizard e D e, e

—sfo] .= |
1 I [ imoges - 503
[ Entemprise modute | Copyright © 2011 APPLIED IMAGE, Inc.
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Displayed Results Summary

Results are arranged to provide a quick, accessible summary, followed by increasing levels of detail.

Tt g | oy, St St | (e G | e g |

[ B vy
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- Summary of All Tests
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s S e i I I

e S S T T b e T et
- ooE WA oW W oW M

| Bmrenegn Gemsss  Friee e

== e = maw]
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High-level Detail

" Low-Level Detail

The summary tab shows all measurements made during the analysis of the image. Individual
measurements are compared to limits from the active test specifications profile and a pass/fail indicator is
displayed. Groups of measurements can be opened or closed using the [+] [-] toggles next to the group
name. See the IQ Metrics Table to get more information on how each group is displayed.

@
#
7
=
=
&
&

Measurement | Pass/Fail? | LowerLimt | Vawe | UpperLimt | 4|

Target Position PASS

Resolution FAIL
Sampling Frequency (dpi) FAIL 55.0 0.9
Limiting Frequency (dpi) PASS 0.0 30.0

Color Accuracy FAIL

Tonescake FAIL

Moise PASS

Meutral Balance PASS

Registration PASS

Uniformity PASS

65.0
Inf

Copyright © 2013 APPLIED IMAGE, Inc.
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Exported Results Files
_______________________________________________________________________________________________________________________________________|
Imaging Gauge™ data is exported as tab-delimited, ASCII text files. The data are exported into two
separate files: a comprehensive individual file for each image and an appended summary file that
contains data from all images analyzed.

i wry Bplin ot R
Summary data is appended a i i . L u W [
: i - 1 g fam. Torpet Yoo Delhta [ Method Color Tpace Honz Podnion B Verl. Positea s Delta £ Maa Deita | Waan|
to a file containing previous 2| TesimgeLisg 1hut ee wa i ars Hal am
Ll £ ] Test-image-I jof Ifelf e LEGE b A7 ELR EEH
image analysisresults 3| & | Teruges o %3 F = S o i
3 Test-Imaged of 2000 Probnots ELL] 4495 2008 oy
B | Testimagejog Fiee Pro@nota 0.1 1) 0 1038
7| Test-imagetiog 2000 1858 a8 a3 FHET a8
= 8| Testimapetisg 1 1 . ] s ay EET] ]
e 5 x| L] Teut-image-& =g L1 2 ifhaiih b =] (L ] 445 454 1M i3
miac -y (e v semmary prvstn, 3 S e L ! ]
CLANCE e
e

An Exceltemplate is provided
to help format detailed data.”

| e \
— 0
L
L
N
Detailed data is saved to an "'f‘,h
individual file for each &\
image. *

* Detailed individual files are only available with the Engineering and Enterprise Editions.

Individual File - a file unique to each image containing all the data measured as part of its analysis. This
can be easily printed, stored or shared electronically for a particular camera system. Bold items are only
included in the Individual File. These contain:

Image and system information

Target Position data

Digital Code Values for all 24 patches

CIELab values for all patches

Delta E and Delta E (ab) values for all 24 patches

Noise and Neutral Balance for six neutral patches

Uniformity

Registration

Resolution measurements for all colors and directions

Full Spatial Frequency Response (SFR) curves

Individual results can be copied into the Microsoft Excel template located in:
C:\Imaging Gauge Files\results\Individual Results\Results Template.xls

Summary File — a master file of all analyzed images contains a subset of most relevant data. This file is

best for comparing data between a number of camera systems or for a single camera system tested over
a period of time. See the results tutorial for more information on generating results.

Copyright © 2013 APPLIED IMAGE, Inc.
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Technical Contact Interface (Enterprise Edition)

Technical contact information and methods are communicated between sites with the "Technical
Contact.ini" file located in the Imaging Gauge Files\ Support Files folder. This file can be sent to the
deployment sites and accessed using Technical Support interface.

Enterprise Edition Deployment Edition

IMAGING "
CAUGE A E

| IMAGING ™ g2 g
| GAUGE #dsrem |

.'06 |'

m Read Data e
Write Data e =

The interface launched from the Enterprise Edition includes fields for all company information and specific
contact information such as telephone and e-mail. When information is entered and "Update File" is
selected, the new information is written into the "Technical Contact.ini" file.

Imaging Gauge™ Deployment Module Interface

Technical
Contact
Information

Company
Information

Before sending the "Technical Contact.ini" file to the deployment sites, the functionality of the information
can be tested using the Test Contact Settings buttons as shown.

T oo e et =
Imaging Gauge™ Deployment Module Interface

Company Information Technical Contact Information

Company Name \f-ﬂun BMAGE, hc. Contact Name | Tech. Support
e Gantact Phione | 1-565-422.0300 218
Gity | Rochestar FAKNumber] 1. sesaasm

State 1 Province [Hew Yorc E-mail Agaress |
Zip Code | 19603 |hatp
Counlry |unte States Simpatcaducy Boswsrien .!‘
Phane Number |1-585-482.0300
Website | www APPLEDMAGE com
. Test Cor Settings.
Quainy s
oo [Cofom[ime)] (2]
Copyright © 2011 APPLIED IMAGE. Inc. ® n
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Technical Support Interface (Deployment Edition)

The technical support interface is designed to enable users of the Deployment Edition to easily bundle and
send all necessary information associated with a failed image to a support group that is running the
Enterprise Edition. These files include the test image, test results, test profile, and information about the
problem, including contact information.

After the information is bundled into a compressed file, the file can be sent automatically to the contact's e-
mail address, it can be uploaded to a support website or copied to a folder location. As a separate file it can
also be copied manually to another media type and delivered manually to another workstation. A schematic
of the process is shown below:

-
INAGING * g E-Mal Fle to
GAUGE s — Technical Support
5 - | r i l-!
' mesnn g i Move to Technical —
s 3 h Sugpunt Folder ]
=z = . :
- . Upload to Technical =
: -“\::’""“,. 4 @ Support Website I :

| |

Problem Report

Fhone: S35-845- 470
| Lhcene: 4

Features of the Deployment Edition interface are shown below and on the following page::

B Contact Technical Service

Imaging Gauge™ Technical Support Interface

0]

Company Name | APPLED IMAGE, Inc.

¥
@0 5(2)
©)

ConfactPhone 1-535-482.0300x216

Company Information - Technical Contact Information

Conlact Name | Tech. Support

Street Address | 1653 East Main St

Gity |Rochester

State / Provinge |Mew York

Zip Code | 14608
Country |United States

Phone Number |1-555.452.0300 Support Folder § «'S™edri= |
Wiehsite |wrw APFLEDMAGE com Other
1. Enter Information 2. Create Report File 3. Transfer File
| Operator 123 (: H T creste e ® E-Maid File to
E-mail | Techrical Support
‘upumur@cumﬂv;am view Fie
s (T — [@ gnmlo Technical
‘|-E$5-|23§ Report_B0995257 112612135303 2ip
S Image: BIG-0A.00-5 - 300 dpift
il Profie: Getau,dat = =
Faled daty O test i Move to Technical
iy Customer Infobd @ @ F
Summary Resuts bt Support Fokier
) o]
Copylight ©2013 APPLIED IMAGE, Inc. 8 @

FAX Number | 1-585-289-5989

¥l ¥ o ¥
Support Website mf,ﬁ’fmﬁ:n,m”’ =

E-mail Address |imaging-geuge@appiedimage. com

Copyright © 2013 APPLIED IMAGE, Inc.
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1

10

11

12

Company Information

Technical Contact
Information

End User Information

Create File Button

View File Button
File Contents Window

E-Mail to Technical Support
Button

Upload to Technical Support
Website Button

Move to Technical Support
Folder Button

Help and Stop Buttons

Import Contact Info Button

Save Contact Info Button

Name and information of the company that provides
technical support to the Deployment Edition customer.

Contact information of the individual at the company that
supplies technical support to the user of the Deployment
Edition.

Name, e-mail, phone and problem description of the
Deployment Edition end user. This is used to communicate
the problem corrective action.

Creates a compressed file that includes the latest image
analyzed, the current specification profile, the summary
results file, and the information provided by the end user in
"End User Information".

Opens the compressed file.
Displays the names of the contents of the compressed file.

Opens the default e-mail application and enters the technical
contact e-mail address as a recipient. Also fills in the
subject field. File must be attached manually.

Opens thee web-page specified in the "support website"
field. This website should be set up by the company
providing technical support with functionality to upload the
compressed file.

Copies the compressed file to the location specified in the
"Support Folder" field. This can be a mapped server location
or another share point available to the user's workstation.

Opens the online support file. Stop button closes the
Technical Support window and returns the user to the main
program.

Opens a dialog box to allow a new contact information file to
be copied to the "Imaging Gauge Files/Support Files" folder
for use with Imaging Gauge ™.

Saves the Company Information and Technical Contact

Information to the "Technical Contact.ini" file located in the
"Imaging Gauge Files/Support Files" folder,

Copyright © 2013 APPLIED IMAGE, Inc.
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Account Management Interface

r Software Activation ‘l

IMAGING ™ g S

=

GAUGE 4 v

ILAGING e
cauca =

L Image Actuations J

Imaging Gauge™ software has two conditions required for an installation to operate: license activation and sufficient
number of image actuations. Both are managed through an interface that communicates with the APPLIED IMAGE
servers to validate the installation.

Software:
e Software is copy-protected
e Software can be used on one workstation at a time
e Each software edition (Enterprise, Engineering & Deployment) is licensed independently

Image Actuations:
e A supply of image “actuations” is required for the software to operate
e The supply is decremented by one each time an image is analyzed
e Additional blocks (250, 500 & 1000) of image actuations are added using activation keys

The account management interface enables easy access to the encrypted license files for each of the software
editions.

—p e e | License Status 3

- - Image Count

eRdIUCENIED N w

e a ' Deployment.f .

€= ActivationKeys == = v = odnse Sia —_—

- o Image Count

s eatenr Engineering.If

Internet connection e

- = Bl Py gty

required for activation e

P o = g LicenseStatus —) e ey

— Image Count Pl TEEERT LR

Enterprise.lf
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Features of the Account Management interface are shown below.

B Account Information ﬂ

Imaging Gauge™ Account Management

Internet

Connected

®

® 3 Purchase Software Key Onlme] 3 Purchase Imane Keys Onling
L e

@ Mot Activated @ Images = 25 @ Enterptise

Computer Registration Number

Current Status

Software License Image Count Software Edition

I Use Proxy Server

Purchase Product Keys

Sales Information: APPLIED "=

Phone: 585 482.0300 x216
Fax:  585.285.5989 IMAGE

Imaging-Gauged@Appliedimage.com lhc

Software Images

@ 12345676-ABCDEF
@ Activate @ Deactivate @ Activate

Activate Using Product Keys

1653 East Main Street
Rochester, Mews York 14609
Phone: 555 .482.0300

—— Wiehsite: www Appliedimage com

Copyright @2013 APPLIED IMAGE, Inc. Q u
1 Internet Connection Displays the connection status of the workstation. Connection is
Status required to activate, de-activate the workstation and add images
2 Software License Status Displays "Activated" or "Not Activated" status .
3 Image Count !D|splays current number of image actuations available to analyze
images.
4 Software Edition Selecthn of softwgre edlt]on (Deployment, E.nglneerlng or
Enterprise) for which the information and actions are associated.
5 Computer Registration This number is automatically created and assigned when software
Number activation is run. The number is used in the de-activation process.
Field to allow the use of a proxy server for communicating with the
6 Proxy Server - .
activation servers, if necessary.
Opens the web store section of the Applied Image website for
7 Purchase So_ftware s purchasing a software key. One key is required per workstation.
Online i .
Each edition requires a separate software key.
Opens the web store section of the Applied Image website for
Purchase Image Keys . . o .
8 . purchasing a image activation keys. Images can be applied to any
Online .
of the three software editions.
9 Software Location to enter the software key.
10 Image Location to enter the image activation key
: Communicates with server to ensure a valid key is entered.
11 RGNS SOIENS (NG Activates software license if key is valid.
Communicates with server to allow the current software key to be
12 De-Activate Software used on another workstation. Shuts down current version of
Imaging Gauge™ if deactivated successfully.
. Communicates with server to ensure a valid key is entered. Adds
13 Activate Image Key . ; . . X .
image actuations to the image count if key is valid.
14 Navigation Buttons Opens_onllne help. Stop button closes the window and returns to
the main program.
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Activating a Workstation
_______________________________________________________________________________________________________________________________________|

Software activation requires the 14-digit activation key that was shipped with the installation CD or
sent online. An internet connection is required to activate the software and a field is available if a
proxy server is used. To activate the software, enter the software activation key in the field labeled
"Software" and select the Activate Button.

, Account Information @

Imaging Gauge™ Account Management

Current Status

Internet Software License Image Count Software Edition
Connected Not Activated Images = 25 ’() Deployment
Computer Registration Number [Cuse Proxy Server

Purchase Product Keys

5 Purchase Software Key Dnllne] Purchase Image Keys Onling
=

Activate Using Product Keys
Software Images

12345678-X00CKKX -
[ Activate *'EEC”.’E[E Activate

sales Information: APPLIED "= 1653 East Main Street
Phone: 585.482.0300 x216 Rochester, New York 14609
FAX: 5852885989 IMAGE Phone: 585 482.0300
Imaging-Gauge@Appliedmage.com ||'.c = Website: www Appliedimage.com

Copyright © 2013 APPLIED IMAGE, Inc. © a8

If activation is successful, the Software License status will display Fully Activated and a Computer
Registration Number will be assigned. The Deactivate software and Activate images buttons will be
enabled. Image actuations cannot be added to the workstation unless the software is activated.

, Account Information @

Imaging Gauge™ Account Management

Current Status

Internet Software License Image Count Software Edition
Connected Fully Activated « Images = 25 ’() Deployment
Computer Registration Mumber [Cluse Proxy Server

12345-6789123-45678-912345 «

Purchase Product Keys

Purchase Software Key Dmme] Purchase Image Keys Online }

Activate Using Product Keys
Software Images

1234567 8-X00000

Activate [ Deactivate « I Activate J-

Sales Information: APPLIED "=

Phone: 585.482.0300 x216
FAX: 585.2885939 IMAGE

Imaging-Gauge@Appliedimage.com Imne

1653 East Main Sireet
Rochester, New York 14509
Phone: 585.482.0300

‘Website: www Appliedimage.com

Copyright @ 2013 APPLIED IMAGE, Inc. (28 x]

Copyright © 2013 APPLIED IMAGE, Inc.



[23]

Adding Image Actuations

Activating Image Keys to add actuations requires the 14-digit activation key that was shipped with the
installation CD or sent online. An internet connection is required to add image actuations and a field is
available if a proxy server is used. To add a block of image actuations, enter the image activation key
in the field labeled "Images" and select the Activate Button.

a Account Information @

Imaging Gauge™ Account Management

Current Status

Internet Software License Image Count Software Edition
Connected Fully Activated Images = 25 '(J Deployment
Computer Registration Number [Cuse Proxy Server

12345-6789123-45678-912345

Purchase Product Keys

Purchase Software Key Online ]

Purchase Image Keys Online ]

Activate Using Product Keys
Software Images

12345678-XM0XX 98765432-ABCDEF «

Activate [ Deactivate [ Activate *

Sales Information: APPLIED ™
Phone: 585.482.0300 x216
FAX. 585.283.5989 IMAGE

Imaging-Gauge@Appliedimage.com Inc

1653 East Main Street
Rochester, New York 14509
Phone: 585.482.0300

Website: www . Appliedimage.com

Copyright © 20113 APPLIED IMAGE, Inc. (20 x|

If activation is successful, the Image Count will be increased by the number of actuations associated
with the activation key (250, 500 or 1000). The example below added 500 image actuations.

, Account Information @

Imaging Gauge™ Account Management

Current Status

Internet Software License Tmage Count Software Edition
Connected Fully Activated Images = 525 r) Deployment
Computer Registration Number [ Tuse Proxy Server

12345-6789123-45678-912345

Purchase Product Keys

-'-.EEEJ' Purchase Software Key Online ]

Purchase Image Keys Online }

Activate Using Product Keys
Software Images

12345678-X0X0KKX 98765432-ABCDEF

Activate ( Deactivate I Activate

Sales Information: APPLIED :: 1653 East Main Street
Phone: 585.482.0300 x218 — Rochester, Mew ork 14509
FAX: 585.288.5989 IMAGE Phone: 585.482.0300

Imaging-Gauge@Applisdimage com Ine Website: www Appliedimage.com

Copyright ® 2013 APPLIED IMAGE, Inc. (20 x|
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De-Activating a Workstation
_______________________________________________________________________________________________________________________________________|

Software de-activation requires internet connection and a field is available if a proxy server is used.
To de-activate the software, select the Deactivate button.

W Account Information @

Imaging Gauge™ Account Management

Current Status

Internet Software License Image Count Software Edition
Connected Fully Activated Images = 525 9 Deployment
Computer Registration Number [[use Proxy Server

12345-6789123-45678-912345

Purchase Product Keys

Purchase Software Key Dnllne] =Y Purchase Image Keys Online ]

Activate Using Product Keys

Software Images
1234567 8-XX000K 98765432-ABCDEF
Activate ( Deactivate m ( Activate
Sales Information: APPLIED "= 1653 East Main Street

Rochester, New York 14609
Phone: 585.482.0300
Website: www Applisdimages.com

Phone: 585.482.0300 x216
FAX: ©585.288.5989 IMAGE

Imaging-Gauge@Applisdimage.com Inc

Capyright ® 2013 APPLIED IMAGE, Inc. © 8

If de-activation is successful, the Software License status will display Not Activated. The Activate
software button will be enabled. The software activation key can then be used to activate another
workstation. The Imaging Gauge™ program will automatically close after the interface window is
closed.

a Account Information @

Imaging Gauge™ Account Management

Current Status

Internet Software License Image Count Software Edition
Connected Mot Activated ﬁmages = 625 9 Deployment
Computer Registration Number [Cuse Proxy Server

12345-6789123-45678-912345

Purchase Product Keys

Purchase Software Key Online ]

Purchase Image Keys Online ]

Activate Using Product Keys
Software Images

1234567 8-X0000C 0B8765432-ABCDEF

I Activate hleactwate | Activate

Sales Information: APPLIED "=
Phone: 585.482.0300 =216 Rochester, New York 14609
FAX: 5852885889 IMAGE Phone: 585.482.0300
Imaging-Gauge@Appliedimage.com ||'|c = Website: www Appliedimage.com

1653 East Main Street

Copyright ©2013 APPLIED IMAGE, Inc. {@j: B8
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Specification Profile File Types
_______________________________________________________________________________________________________________________________________|
Imaging Gauge™ employs an encrypted version of the setup profile in addition to the normal text-
readable file. Both can be opened in text editors such as Notepad, but the encrypted file must be
accessed by the Enterprise Edition to view or edit the contents. The encrypted file is designed to

ensure that specifications cannot be altered in field or production installations without authorization.

ASCII-Text File (*.ini) Encrypted File (* dat)

_"ru-u:.u Ilh“

e fda Foemat yew Hep

isetup specs]
calor s;u:c- RGB™

Site=" 11eu I-.n;.e Inc.
l‘.mra:es

CU'lur Test et hads
Comments="Tutor{al Frnﬁ'l(
spatial Freq afs=10
spatial Freq upper=-1%
spatial Freq Lower=15

Ede [ga Format Yiew Melp
t“( I'PTE D_P‘W‘ I Ll_ﬂiﬁl

2EAL 20F DS 21682 280C00T 7856 161 DASEE1].
l?t I.G i:# M’!Diﬂ 5209{0.114?995

L Utl(l’:i& 1

AGaMSEPOLTS FoaAF] 0 kog 0BaahT OF afar 4 B4EBDI61ECBES

BAABTOFASAF 4E4EBRBISCA 119="§510 L-I-DEI(CE IU-G-I 20&"06(2
A4A001 5957 B2CAFE 16269627 20508544

22IB6FTBBECAITABIIGED 24D tllbll FOG’Q’ 5((( §9(c 1 30? IAK
OF 5 34 3284C FRAS0L $5304F 1 SR IDEOBALETOF ASAF4B4E0F 66 3REF

10994 Boc BOBET
BA1COCOISF02 JE4D SELF 204 25 EO7 3945 TRERES00SCC 2574 X1 8104
EDE0F

IBTEEIIICAICDTEY

DCCBaAl 7
411 3CTB0GSE 574 5D 5F A4B17 992CEDFO2AZCCH44 £90255 10451 58106 02 2CE BCETRT
a:lsziﬁl 608 5511625 5AC T4DIC4 7014 ALS67E 53448 3 3 0627 SADIS1 2 1662039CH 38

L3 F214A61A8C000C

£ 3463814670 BS44E 3 13082 3007820031 BI8041 FEFSCF 3710557 5450255 I0AF1 583060

?UK M: 5?5(5 287

GEOCE
tB‘S J 'iiil“&:lS
604 2TC JECIEDC T

B!
QAsCOICAr TR 021212053238 M( 26 i‘i }? 20' F6 HEHEM!! J?W!liﬂc AGSLASIEL

CaltaE_Max-10.0
O TEAE_Mean=5., ABOGS 104 54 BASOEEOTEFS AJBARIE2STCF S6IBCEET
oigital_value_white asim=250 197CETAEABCOTOBC T Mcsm:r;(un. .uaouws.a us;(!li&(;ﬂlemnsu?u

1G9 tal_va]ue_Grayl_Afm=200
oigitalvalue Gray2 als=1%0

1 ICFEC 24 0%F S04 D07 E 21 B0DRT 69896618 104 8 S0097 9600 T OECATAC I 684C BEGL 11402

DECCECHF 7 SE040EDF DECBCA SALSBE0T1ARIS2127 7T AATSADL 0019404 2 IR 5A9FCA00E 76 _

Deployment  Engineering Enterprise
File Type Encrypted ASCII-Text ASCI-Text & Encrypted
Extension .dat Jni ini & .dat

Edit-able

NO

YES

YES

Both file types are located in the "Imaging Gauge Files/Setup Profiles" folder. ASCII-text files con
only be edited by the Engineering and Enterprise Editions.

The diagram below shows a typical folder of profiles. The colored rectangles indicate which profiles
are accessible by the different editions. Note that the Enterprise edition has access to all profiles.

t=lo s
@—L—\—')ﬂ L % Imag... » setu. » - |¢’|f Search setup profiles ol
v Organize ~ —4 Open Include in library v  » =ihd | £7)
Engineering Name Date modified Type
Edition tichiia
2 | Demo AdobeRGB.ini
2 | Demo ECLini Configuration settings
2 | Demo Profile.ini Configuration settings
& | Demo ProPhoto.ini Configuration settings
Deployment & | Meniter QC.ini Configuration settings
i ] NIST Level L.ini Configuration settings
Ed|t|0n 2 | NIST Level Zini Configuration settings
2 | NIST Level 3.ini Configuration settings
o | Setup Tutorialini Configuration settings
@ | Tutorial 1.ini
ey Lo Tutarial 2.i0i
Enterprise |2 Demo Profile.dat
il 4] Monitor QC.dat
Edition (4] NIST Level 1.dat
L] NIST Level 3.dat
4] Position PASS.dat
\9] Tuterial 2.dat
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Default Specifications Profile
_______________________________________________________________________________________________________________________________________|
Contents of the default specifications file are loaded automatically when the program is started. The
name of the default file is stored in the configuration.ini file located in the Imaging Gauge Files
directory.

{0 ]
G’O'! Lt Imag.. b setu_. v[l’]-' Search setug profiles 2|
Organize * i Open  Incudeinlibrary » » i« [ @
Default profiles are loaded when Orcmodied (s
Imaging GaugeTM ls ﬂrsl Staﬂed L. archive 2205PM  File folder

2 Demo AdabeRGE.ini

fide Edit Fgrmat View Help 5 HE T Lan
Safant tHe-"oemo profite. ini" L NEST tevel 2ol
default DPL="Monitor QC.dat” @ NIST Level 3iini
default ENG="Monitor QC.ini" i &) Setup Tutorislini
@ | Tutorial Lini
@ | Tutonial 2.ini
Do Profie. dat
= NIS dat
i NIST Level 3.dat
] Position PASS.dst
4] Tutorial 2.dat 10/14/2012 349 PM  DAT File

The default profile name can be changed by selecting buttons in two locations. From the front panel,

a
select the lock button J to save the currently selected profile as the default.

fi. I-M ——

Test Image [ Summary | Resclution Detsils | Color Details | est Limits |

IMAGING " 4 2w

gl £
r—"

([ [Cimome
[ Enterprise Module Copyright © 2011 APPLIED IMAGE. Inc

Lo = Save as Default i
From the Test Limits interface, select Save As Default —— to save the profile

listed in Active Profile Name as the default.

Copyright © 2013 APPLIED IMAGE, Inc.
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The profile will be loaded each time the software is opened until a new profile is set as default.

Copyright © 2013 APPLIED IMAGE, Inc.
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Direct Specification Profile Editing

Profiles can be viewed or edited directly be selecting the Test Limits tab. A new file can be created
by saving the new profile with a different filename.

Direct Profile Editing

£ Py e

Testimage IS\IK\|\‘.5F_. Resoluition Detads cm«na,.ul maLimiujl

IMAGING ™ aova"w@
GAUGE 2= spm |

“ Select"Open” 1o l0ad an image. ‘

—‘l_J—z-bu Ly

Draw

i
i
3

i ;-I- | images =508

Module | Copyright © 2011 APPLIED IMAGE, Inc.

The Test Limits front panel has the following features. Individual tabs for each are also displayed
below.

& Imaging Gauge Analysis Software — F:I] =

TestImage | Surensry | Reschtion Datsls | Color Detads  Test Limits |

mwm1cmmm|m|m|wm]m|rm[mdm®

Profle Name Target Location in the Camers Fiedd.of-Visw

Profile Information 0.0

Wertical % of Height

C“"{""'" @ Harizortnl % of Width
Horizondal  £f 40 e
Description: W an [
Prgdie Inforrmation is sawed in the resuks fies fo sssist data Mortical . £Y 20 e

processing,. Texd fiskds can be left blank or used a3 needed. S

= specified 10 ensure that the targe is Color Teet Method
located within the Fiskd-of View of the camera.
uh:aumhn«uwmomm |rmm " Tonescale Only & Both
[\'r Save Linits “-i Load Limits ” ) Sa-masDefauI]
i Q)' Engineering Module Copyright ©2013 APPLIED IMAGE, Inc. (ﬁ)\@ [x]
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Feature Feature Name Feature Description
Number

. Selections to allow specification limits to be entered

! SIS UEIE for each metric

2 Active Profile Name The name of the currently loaded profile

3 Profile Information Site, camera and comments fields
Provides a brief description of the metric to specify.

4 Metric Specifications The front panel shows the position metric. The
other metrics are shown on subsequent tabs.

5 Color Test Method AII0\_Ns the selection of a color test method for the
profile

6 Save Limits Allows a new file to be created.

7 Load Limits Iég;';t\ds an existing test specification profile to view or

8 Save as Default Sets the profile _Ilsted in Active Profile Name as the
default test profile

9 Edition plsplays_ the software version and copyright
information

@-’J Launches the Online Help
10
Program Controls
* Returns to the Main Program without saving

the profile.

Copyright © 2013 APPLIED IMAGE, Inc.
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Quick Setup Wizard

The purpose of the Quick Start-Up Guide is to create test profiles by providing examples of color accuracy
and resolution with known performance levels. This allows users to examine images similar to those

expected from their system to determine acceptability limits.

Sample images are displayed for five (5) application scenarios (Digital Archiving, Printed Media,

Identification Photos, License Plates, and Vehicles). For each application, a range of samples is displayed
with varying quality levels. This allows a visual limit sample to be translated into a quantifiable test limit for

both color accuracy and resolution.

Color Accuracy

Resolution

Default 1Q Limits

Noise Limit =5

Neutral Balance = 10
Uniformity Max = 10
Tonescale Tolerance = 10
Position = 0 to 100%
Registration = 1 pixel max.

AE Max & Mean

Functional & Sensor Resolution

Remaining Limits

{

New Test Profile

The Start-Up Guide can be launched from the main program interface by selecting: @ . The front panel

of the Start-Up Guide includes the following features:

13 Quick Profile Wizard

System Information

the test results database as a means to sort and extract data.

Image Resolution Requirements

Five scenarios represent a size range of targetfeatures. Selecta

satisfactorily resolve the feature.

Color Accuracy Requirments

‘Color inaccuracies are presented 1o show their effect onthe Delta E
metric. Select acceptable images to set limits for Maximum and
Mean Delta E. Select camera color space below.

9 cRGB ) Adobe RGE

_) ProPhota (2 EC1

Copyright ©2013 APPLIED IMAGE, Inc.

Quick Setup Wizard

System Information figlds are available to organize muliple camera
configurations within an organization. These fields are saved within

feature size that is closest to your application. Select a quality level 1@ s s':fr";ﬁ:'s @am | 30

Site l Mefro Police Station

@ Cameara [ Camera Model 1234

1D Processing

J
]

Comments

- Resolution Aim Value

- Delta E Limits
@) » oo, ®.,,:[m]

¥, Save New Profile ;:. (x|
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Feature Feature Name Feature Description
Number

1 System Information Text box describing the three fields available to identify the
Description new profile
2 Review 'Samples for Launches the resolution sample set for review
Resolution
3 Resolution Aim Value D|spla3_/s the resolution limit based on the selection from the
resolution sample set
4 Review Samples for Launches the color accuracy sample set for review
Color accuracy
5 Delta E Maximum and Displays the limit values that were selected as part of the
Mean Limit Values review of color accuracy samples
. Opens a dialog box to name the new profile and returns to the
Save New Profile ; . ; .
6 Button main program. The new profile becomes the active profile for
the main program.
Color Space . . .
7 Selections Displays the currently available color space profiles.
8 Program Controls Launches the Online Help
m' Returns to the Main Program without saving the profile.

Copyright © 2013 APPLIED IMAGE, Inc.
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Color Test Method
_______________________________________________________________________________________________________________________________________|
Imaging Gauge™ allows three methods for specifying color depending on the configuration of the

imaging system and its requirements. These were implemented to maximize the use of Imaging

Gauge™ into as many test scenarios as possible.

The "Tonescale Only" option was developed for situations where the captured images are not saved
with one of the four standard color spaces. Using only "Color Profiles" treats the neutral patches as
any other color patch. Choosing "Both" allows the tonescale specifications to be limited more
specifically than is possible with the Delta E metric

To edit the Color Test Method, select the Profile Information tab inside the Test Limits tab. Select the
button as shown.

" Imaging Gauge Anzlysis Software =

Testimage | Summary | Resolution Details | Cu* TestLimits |

Profile Information | Color Accuracy | Resclution | Uniformity | Registration | Naise | Tonescale | Neutral Balance

Active Profie Hame Target Location i the Camera Fiekd-of-View
Domo Profie.ni

Bretie Informstion o0
Vertca s of Hegnt
Sta [ APPRLED MAGE. nc

Ry T L Horizonta % of Wi B8

Commments | Tutorial Profie

Horizontal :};n i " N
Description: K= 48
‘Brofie hormalion @ saved in the resuls fles 1o assial data. Vekeal: g Feo
processng Text fields can be left biank of used a3 needed. en . Mexkn %
Target Localion s specified to ensure thal the target 5.
acated wihe he Fekd-of-View of the camera o T e

H location i pat crtical, sniar 0 o 100%. ey e E—— & 2

r . -
$ saeumis # Losauimis Save as Dataull

[ Enterprise Moduie Copyright ©2011 APPLIED IMAGE, Inc en

The following table shows which metrics apply to each selection. When using the Quick Setup
Wizard, both color profiles and tonescale are assessed.

Color

Maximum Delta E

Mean Delta E v v
Tonescale v v
Neutral Balance v v

Color Profiles: This test method transforms the camera RGB values to CIELab using the Color
Space selected (sRGB, Adobe RGB, ProPhoto or ECI), calculates Delta E to determine color accuracy
and compares the mean and maximum Delta E values against their specifications. Neutral patches
are not evaluated against tonescale or neutral balance aims although the measurements are
displayed and recorded.

Tonescale Only: This method is used when the imaging system does not use one of the standard
color spaces or uses a custom aim for the tonescale (neutral patch) curve. Digital code values and
neutral color balance of the six (6) neutral patches are compared with specifications for each patch.
The eighteen (18) color patches are not used to measure color performance.

oth: The tonescale values and neutral balance of the six (6) neutral patches are evaluated along
with the Delta E values of all twenty-four (24) patches. This selection is used to hold the neutral
patches to a tighter tolerance than the color patches. The Quick Setup Wizard automatically uses

both Color Profiles and Tonescale limit.
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Evaluating Resolution Samples

Resolution samples are displayed by Application and Quality Level. Applications are chosen to
provide a range of resolution requirements: from high resolution digital archiving to low resolution
vehicles. Within each of these applications, a finer range of resolution quality levels are presented to
demonstrate the level of visual detail corresponding to each quality level.

AN

100- 500 dpi

50-250 dpi =

L
[{o]
b=
@
P 10-50 dpi «——N
E A
=
(o]
=]
3-40 dpi «
1-5 dpi Vehicle ID

The Reference Feature Size indicates the real-world dimension from which the resolution (in dots per
inch) is derived. In the case below, the reference feature size is the average distance between pupils
(2.1 inches for females). The number of pixels between the model's pupils, therefore, ranges from 21
pixels for the 10 dpi resolution to 105 pixels for the 50 dpi resolution. Note that the images are re-sized
to the same screen size to fit into the same display window.
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The following table shows all the Applications and Quality Levels used in the Start-Up Guide. The
Reference Feature within an application provides the physical reference measurement for each
application.

o Reference . Pixels to define
Application Quality Level Reference Feature

100 dpi 100 pixels
_ 200 dpi 200 pixels
Digital Archiving Stl"f}”(‘zpsie;gr':)z 300 dpi 300 pixels
400 dpi 400 pixels
500 dpi 500 pixels
50 dpi 9 pixels
Text Size 100 dpi 17 pixels
Printed Media 12 pt. font=0.17" 150 dpi 26 pixels
(4.2 mm) 200 dpi 34 pixels
250 dpi 43 pixels
10 dpi 21 pixels
Average between 20 dpi 42 pixels
Identification Photos pupils (female) = 30 dpi 63 pixels
2.1 40 dpi 84 pixels
50 dpi 105 pixels
3 dpi 8 pixels
Letter Height = 5 dpi 14 pixels
License Plates (US) 2.75" 10 dpi 28 pixels
(70 mm) 20 dpi 55 pixels
40 dpi 110 pixels
1 dpi 20 pixels
' ' 2 dpi 40 pixels
Vehicles T'r(%OSéZg;?O" 3 dpi 60 pixels
4 dpi 80 pixels
5 dpi 100 pixels
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The resolution user interface panel is shown below with descriptions for each feature:

13 Quick Profile Wizard =

1. Select Application
'@ D Photos
) Digital Archiving
@ 1 Printed Media
1 License Plates
() Vehicles

[ Apatcaniem i 2, Adjust Quality Level

50 api- TV Lines

40 dpi- 360 (1 fy

720 (2 )

0 dpi- 1440 (1 #)
20 dpi-
10 dpi=

. £ Retum ]

COP)MQMQN1 3 APPLIED IMAGE, Inc,

The reference feature size indicates the real-world

1 Reference Feature | dimension from which the resolution (in dots per inch) is
derived

2 Sample Image Image corresponding to the Application and Quality Level
selected.

3 Application User applications that represent possible scene types

4 Quality Level Range of resolution values within an application

. . Conversion of dots per inch (dpi) values to TV Lines and
. Sl G RLel) cycles per mm. for gach quagit;) I)evel
6 Return Records the quality level and returns to the front panel

The resolution level is set when the Return button @ fislusn is selected.

The resolution level corresponds to the aim Sensor Resolution of the camera. Upper and lower limits
for the sensor resolution are calculated by adding and subtracting 10%. The lower limit for Functional
Resolution is determined by assuming an 80% Optical Efficiency (reducing the sensor resolution by
20%)

For example, if the quality level selected is 50 dpi, the following resolution limits are assigned:
Sensor Resolution Aim = 50 dpi

Sensor Resolution Minimum = 50 - (50 x 10%) = 45 dpi

Sensor Resolution Maximum =50 + (50 x 10%) = 55 dpi

Functional Resolution Minimum = 50 x 80% = 40 dpi

Note that these values can all be edited directly after using the Quick Start-Up Guide by going to the Test
Limits tab from the front panel of the main program.
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Evaluating Color Accuracy Samples
_______________________________________________________________________________________________________________________________________|
Modifications to the colors in sample images were made using a photo-editing program. ldentical color
processing was performed on the original image and a master target with SRGB color patches. To affect
the Maximum Delta E, a hue shift was performed. To affect the Mean Delta E, overall image brightness
was changed.

The sample images represent only one of many color changes that affect the color accuracy of an image.
These samples are designed to show the visual magnitude of the of a camera's color accuracy
performance. Actual limits should be set by inspecting images from the actual application to determine
acceptability.

The Color Accuracy panel of the Start-Up Guide has the following features:

(13 Quick Profile Wizerd =

| [Critcal Colors: {
Skin tones
Blonde hair color

A —

1. Seledt Application
9 1D Photos
Digital Archiving

@ ") Printed Media

'l Licanse Platag
) Vehidles

[ 2. Seledt Color Change
® @ Color Shift (Max) (
| Brightness (Mean)
[ 3. Select Color Change
Max <5 .
Max < 15
&) e
Max < 35
Max < 45

. Q Return

Copyight © 2013 APPLIED IMAGE, Inc.

Feature -
T Feature Name Feature Description
1 . Color features in the images that indicate the most change when
i) Gl the Quality Level is modified.
2 Oriai Image assumed to be correctly captured. This is the baseline
riginal Image :
image
3 Color Patch sRGB representation of the Imaging Gauge™ color patches to
Reference indicate how these colors are affected by the image modifications
4 Altered Image Image produced by modifications to affect color accuracy
5 Application User applications that represent possible scene types
6 Selection to allow the maximum Delta E to be set using color hue
Color Change : e L
shift modifications or to the Mean Delta E limit to be set by
Type S :
adjusting brightness
7 Color Change Control to adjust quality levels for each application
8 Return Sets the current limits and returns to the main panel
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Maximum allowable Delta E Limit: The same five applications used for establishing resolution settings
are also used to establish color accuracy limits. The Quality Levels for Maximum Delta E are identical for
each application, however. These are 5, 15, 25, 35 and 45. The different applications allow the impact of
these levels on different subject colors such as flesh tones, memory colors and saturated colors. This limit
applies the accuracy of any single color. The samples below show the effect of Maximum Delta E at a 45

level.

Digital Archiving

The chart below shows an image that resulted in a maximum Delta E (for the cyan patch) of 24.76. Note
that the grayscale patches have a very low Delta E, indicating that the overall brightness and contrast of the

image was correct.
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Printed Media

License Identification

Identification

Vehicle Identification

W imaging Geuge Anslysis Softwere [=] @ =
TestImage | Summary | ResolutionDetails | Color Details | Test Limits |
Caln-m&mqr |Tw1:iu1¢| Neutral Balance | Hoise | Registration | Uniformity
‘ 2476 Maximum B04  HMean | )
Delta E L ¥ Detab(z*&b7 |

30 — 7]
»]
%-
%
4
20~ . p
18-

‘s 16

i
12+ [
10-
o ? A I 0 4
6
RNRRNRRRR

|
0= ® 8 afPaas
R 0 D 1
( Enterpriss Module | Copyright ©2013 APPLIED IMAGE, Inc en
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Maximum allowable Mean Delta E Limit: To affect all colors in an image, the brightness was increased to
produce five quality levels for the Mean Delta E limit: 3, 6, 9, 12, and 15. The samples below show the
mean of 15 for all applications.

Digital Archiving License Identification Vehicle Identification

Printed Media Identification

The chart below shows an image with an average Delta E of 11.32. Note that all colors (including
grayscale patches) have significant Delta E values although none of them are as high as the previous

sample.
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APPLIED IMAGE, Inc.
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APPLIED IMAGE is a world leader in the field of Custom Opto-Imaged components and Standard
Calibration tools. We achieved this distinction because of our wide range of unique capabilities, many
years of experience, and our quality assurance & control processes.

At APPLIED IMAGE, quality is assured at each stage of the production process from design &
engineering through final production. This commitment to engineering excellence, combined with
controlled environmental facilities, NIST traceable standards, and a highly qualified staff assures you
that our products will meet or exceed your original specifications. And we've gone the extra step,
using ISO Certification guidelines and National Laboratory Calibration Standards, to assure that our
systems are in compliance with your unique needs.

Phone: 585-482-0300 x216
FAX: 585-288-5989
Website: www.Appliedimage.com

Company Headquarters:
APPLIED IMAGE, Inc.

1653 East Main Street
Rochester, New York 14609
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