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Introduction

Certifi Pedigree ® QP is an integrated suite of applications for Windows platforms
that provides real -time q uality measurement and monitoring of image digitization
processes, combined with advanced image processing tools to speed your workflow.

At the core of Pedigree QP are automated tools for image quality assurance, so
you'll always know that the digitization was completed to your quality
specifications . The flexibility of Pedigree Q P allows you to focus on the quality
metrics that are most important to you and compare the results against national
and international  digitization quality recommendations.

Pedigre e QP allows you to apply image processing to an image prior to quality
measurements so you can immediately see the quality impact from a particular

image processing operation. You can also quickly build and evaluate image
processing scripts for efficient | arge -volume batch post -processing .
The output from Pedigree QP is a Certified image file , con taining the quality

measurement metadata and the image data securely wrapped with a digital
signature for protection against tampering.

Pedigree Q P provides the me ansfor you to be assured of the quality and integrity
of your digital content, whether it has been created in -house or by an external
service bureau

What 6s I n a Certified File?

A Certified image file contains three primary elements:

¢ Image data
¢ Quality me tadata
¢ Digital signature
The image data is the same as in any other digitized image file. What makes a

Certified file unique is the embedded quality metadata combin  ed with the digital
signature.

The quality metadata consists of image quality metrics that m easure such attributes
as sharpness, noise, tonescale, etc. The metric values are represented using the
Adobe Extensible Metadata Platform (XMP) standard , which allows the quality
metadatato be embedded directly with other image metadata in the image head er
so the quality measurements are carried along wherever the image is sent. In

© Certifi Media Inc.
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addition, the digital signature wraps both the image data and the quality metadata
so itdés possible to detect iIif either has been tam

The combination of the embedded quality metadata and the digital signature
provides unprecedented convenience and utility for both digitization service
providers and content owners.

How Is Image Quality Measured?

Image quality is measured through the use of precision -engineered test tar  gets that
are captured by whatever imaging device (flat -bed scanner, sheet -fed scanner,
camera, etc.) is used in your digitization workflow. The targets can be used by

themselves or they can be placed next to the content that is being digitized. Some

addit ional quality measurements are also made directly from the content image

data, without relying on the test target as a reference.

The target detection and image quality analysis are completely automated and
require no user intervention. If a Certifi test t arget is present in an image, it will be
detected in a fraction of a second regardless of its location, size, or orientation.

If a test target is not present in an image, a Certified file is still produced using the

image quality measurements from the most recent image that contained a test
target. This feature is very useful in sheet -fed scanner applications , for example,
where it is impossible to include a test target with every page of content. By placing
atesttarget at the beginning of a stack of docu ments, the image quality of the
scanner is first measured and then propagated to all pages in th e stack .

Using Certifi Pedigree QP with Other Imag ing Applications

Certifi Pedigree QP can be used as a stand -alone imaging application, but other
imag ing appli cations can be used to process images prior to running them through
Pedigree QP for quality assurance. However, because the quality measurements are
made from a Certifi test target , it is essential that any image processing prior to
Pedigree QP d o e s n Optout the test target.

The image quality me trics that are calculated by Pedigree QP are primarily aimed at
assessing fidelity, that is, if the digitized image is a faithful reproduction of the

original content. As such , the quality metrics are valid for co ntinuous -tone color and
monochrome images with either 8 or 16 bits per color channel, but they are not

valid for 1 -bit/pixel images.

Product Support

For support, contact: support@certifi _-media.com

© Certifi Media Inc. 2
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Getting Started

System Requirements

Certifi Pedigree Q P is compatible with Windows XP |, Vista, and 7 platforms. For best
performance, a 2 GHz or faster processor is recommended , and dual and quad -core
CPUs can provide additional performance gains. Minimum r ecommend ed RAMis 2
GB for XP and 4 GB for Vista and 7 , although Pedigree Q P may work with less RAM
depending on the size of the images being processed. As with all image processing
applications, it is necessary to have sufficient disk capacity to store the input

images and Certified output images.

| nstalling Certifi Pedigree QP

Pedigree Q Prequires Microsoftés . NET Framework 3.5
installed on your computer , .NET 3.5 can be downloaded and installed from
Mi cr os of t 0 tpwwewvsnicrioseft.com/downloads ).

After verifying that your computer has .NET 3.5 installed , Pedigree Q P is installed

by running (double -clicking) PedigreeQ Plnstaller.exe. Itis highly recommended that
you use the de fault installation directories to minimize any access  permission issues
and to simplify debugging in the event that a problem occurs. Installation can be

done for a single user or for all user of the computer.

)

After installation is complete, there will be three Pedigree icons =" on the desktop:

e Pedigree QP Control Panel
¢ Monitor (Snapshot)

e View
Pedigree QP Control Panel is the main interface to Pedigree Q P, and itis
recommended that you start working with Pedigree Q P by launching Control Panel.

Pedigree QP Control Panel Applications

The main interface to Certifi Pedigree QP is the Control Panel, which gives access to
the commonly used applications in a quality -monitored image digit ization workflow.
The Control Panel applications include:

e Script Builder , forv iewing images and analyzing image quality while

interactively building and editing image processing scripts that can be
saved for batch processing

© Certifi Media Inc. 3
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e Profile Builder , for building and editing image quality profiles that are
used to determine if an image has acceptable quality;

e Engine , for performing batch processing and batch  image quality analysis
on a fAhoto directory of i mages;

e Monitor (Real -Time) , for monitoring the image quality results for image

analyzed by Engine; and

e License , for checking how many cred its remain on your account and to
purchase more credits.

Launching Control Panel

Control Panel can be launched by one of these methods

¢ Double -clicking on the Pedigree  QPControlPanel icon on the desktop; or

e Choosing Start -> Programs -> Certifi ->Pedigree QP ->
Pedigree QPControlPanel.

&5 Control Paned - Certii Pedigree QP = :.lg&
Programs  Took  Hep

Control Panel

Control Panel. From the Control

a 1
Weicome 10 the Certf| Pedigree® Script Bullder Profile Bullder
41
Panel, you can lunch: —

Script Budder - Buld or et image
PrOCesSINgG SCriphs.

T %’ Engine s Monitor (Real-Time)

Engne - Frocess a directory of
IMOZES LSING 3 PrOCEsSing SCript
and measure the qualty of the
UL IMAQeS Bt b profie,

Mositor (Real-Time) - Desplay the l«-- LUkense
quaity results for each image as £ e
s processed by Engne,

Ucense - Check how many credits
ramain and order more Credits.

System Tray Icon

®

When Control Panel is launched, a Certifi Pedigree icon
system tray.

is also placed in the

System Tray
SO % 1aprm
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This icon serves as away  to access the Control Panel applications , and it also
provides visual fee dback on the image quality status by flashing green or red during
batch processing with Engine (referto Engine Status Indicators ).

Control Panel Workflow : Single Image

After digitizing an image containing a Cert ifi Pedigree test target, Script Builder
can be used to open the image file and analyze the quality of the image. Image
processing can also be applied prior to the quality analysis using the integrated
processing operations (refer to Using the Image Processing (IP) Editor ), and the
processing operations can be saved as a script for batch processing.

The quality measurements are compared against a specified quality profile that has

been created by  Profile Builder : | t 6 g0 ckaage the quality profile in Script
Builder so an image can be certified for different end uses such as high quality
master files or lower quality derivative files.

Script Builder can also save the processed and analyzed image as a Certified file.

One credit is deducted from the License account foreach Certified file that is saved
to disk. The License application in Control Panel can be accessed at any time to

see the number of available credits. If there are no available credits, image
processing and quality analysis can still be performed with Script Builder , but
Certified files cannot be saved

Certifi Pedigree®
Profile Builder

Content
\\)p i‘ Quality Profile
1 Image Image 1
file I file ; ; # [ Processing Script
_Sn?anner or o [Image Certifi Pedigree
digital camera directory Script Builder | —— Quality Results
SRR | ICTE
- ) Certified Image
Certifi Pedigree®
Test Targets Quality _
Certified image | k= el !
directory Image Digital
data Signature
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Control Panel Workflow : Batch Processing
I n a batch workflow, the

continuously monitored by

moved to a processed image sub

IMPORTANT!

that images

digitized i

Getting Started

Engi ne . Images are processed by Engine in the order
that they are loaded in the hot directory, and once an image is processed, it is

The creation of the processed sub
images into it require the hot directory to have write permissions. This also means

that has write permissions enabled.

cannot be processed by Engine directly from
CD or DVD. In such cases, the images must first be transferred to a disk d

-directory under the hot directory.

-directory and

the transfer of

Each image is automatically processed (if a processing script is supplied) and
analyzed for quality, and the quality measurements are compared against a
specified quality profile that has been created by

Monitor

Profile

Builder

(Real -Time) provide s a continuously updated display of the quality

results. The data displayed by Monitor is reset whenever Engine is stopped and

restarted.

Certified image files

the hot directory

Certified files cannot be saved

. One credit is deducted from the License account
file thatis saved to disk.
at any time to see the number of available credits. If there are no available cre

Content
b Image
Scanner or file

digital camera

| “Hot” image

when running  Engine .

can also be saved by Engine as it is processing the images
for each Certified
The License application in Control Panel can be accessed

Certifi Pedigree®
Script Builder

Certifi Pedigree®
Profile Builder

Processi

Certifi Pedigree®
Test Targets

ng Script

Quality Profile

Image

||

mages

read -only media such as a
irectory

in

dits,

file

directory

Processed image

| certifi Pedigree®

Engine

Certifi Pedigree®
"| Monitor (Real-Time)

sub-directory
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Launching Application s in Control Panel

The applications in Control Panel can be launched by one of these methods

¢ Clicking one of the icons in Control Panel X

e Clicking Programs on the main menui n Control Panel and choosing an
Open menu item ; or

¢ Right -clicking on the Pedigree icon in the system tray and choosing an
Open menu item .

Exiting Control Panel

Control Panel and all of its applications can be exited by one of these methods

e Clicking Progra ms on the main menu in Control Panel and choosing Exit
Control Panel ; or

¢ Right -clicking on the Pedigree icon in the system tray and choosing Exit
Control Panel.

IMPORTANT! Closing Control Panel by choosing the Close button Q in the

upper right does not  terminate Control Panel. This is because the Engine application

in Control Panel can be used as a background process to continuously process and

monitor a fAhoto image directory. Tofrgmmemgent t his
turned off accidently , itis ne cessary to use one of the methods described above to

explicitly terminate Control Panel and all of its applications

© Certifi Media Inc. 7
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Pedigree QP Stand -Alone Applications

Certifi Pedigree QP also includes two stand  -alone applications to provide features
that are useful o  utside of a production workflow:

e Monitor (Snapshot) , for reviewing the image quality results f or a
directory of Certified images ; and
e View , for viewing images and display ing the image quality measurements
and the data integrity status of a Certified image .
Certified image Certifi Pedigree®
directory Monitor (Snapshot)

Quality Results

Certified Image

N Quality
(] metadata o, 3
- Certifi Pedigree®
Digital Image e
Signature data Image Display

Quality Results
Data Integrity

Launching Monitor (Snapshot)

Monitor (Snapshot) can be launched by one of these methods

e Double -clicking on the  Monitor icon on the desktop; or
e Choosing Start -> Programs -> Certifi -> Pedigree QP -> Monitor .

Launching View

View can be launched by  one of these methods

e Double -clicking on the View icon on the desktop; or

e Choosing Start -> Programs -> Certifi -> Pedigree QP -> View.

© Certifi Media Inc.
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Uninstalling Certifi Pedigree QP

Certifi Pedigree QP can be uninstalled by  following these steps
e Terminating Control Pa nel and any associated applications if the Pedigree
icon is shown in the system tray;

e Choosing Start -> Settings -> Control Panel -> Add or Remove Programs;
and

e Choosing Pedigree QP from the list of installed programs and clicking
Remove.

© Certifi Media Inc. 9
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Using Certifi T  est Targets

Certifi Pedigree  ® QP works with specially designed Pedigree test targets to provide

fully automated image quality analysis. There is no need for a user to identify if a

target is presentin animage or to select the target region. The efficienc y and
speed of this automated target detection and analysis process allows for on  -going
quality measurements without any interruptions or delays.

The currently available Certifi test targets ( FC-1 and FC-2) are reflection media  for
use with cameras and sca  nners . The targets are available in two sizes to meet the
needs of a diverse range of applications . The quality measurements that are made

from the two targets are very similar, and these measurements are represented the

same way in the image metadata .As a r e s u Ipossibleitotswiteh seamlessly
between the two types of targets in a production workflow.

Target Construction

The targets are constructed using durable resin -coated photographic paper , and
they are available unmounted or mount ed o migic sulastratle/ . 83Jomounted
targets allow for their use in applications that require flexible media, such as sheet -
fed scanners. Mounted targets provide improved ease of handling and additional
durability when a flexible substrate is not needed.

Care should be taken in handling the test targets, whether they are unmounted or
mounted. Damage to the target, such as creases, scratches, stains, and dirt, may

affect one or more of the quality measurements. If such damage occurs, the target
should be replaced immed iately.

© Certifi Media Inc. 10
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Certifi Pedigree ~ ® FC-1 Target
The FC-1ltarget is8-1/ 20 x 110, which allows it to be used

measurements in camera, flat -bed scanner, and sheet -fed scanner applications
Typically, the FC -1 target is not used in the presence of other image content; this
type of quality measurement is sometimes referred to as a fidevice -level 0 quality
assessment.

In a digitization workflow, the FC -1 target would be used intermittently, such as at

the beginning of a stack of document pages in a sheet -fed s canner, or atleast once
every session orjob inacamera -capture application. Because the quality analysis is

fast and fully automated, the FC -1 target can be used as often as desired without
interrupting the workflow.

With intermittentta  rget usage, Pedigree  Engine maintains the quality state of the
last test target that it has encountered and uses those quality measurements for all
images until it encounters another test target.

© Certifi Media Inc. 11



Certifi Pedigree ® QP User 6s Gui de Using Certifi Test Targets

Certifi Pedigree ~ ® FC-2 Target

The FC-2targetis1l -1/ 4 08-1x/ 2 dhich allows it to be used beside the actual

content that is being captured in camera and flatbed scanner applications; this type

of quality measurement i s sometlienveeglally ef er r ed
assessment.

With the FC -2 target plac ed in the image frame, every piece of content that is
digitized has a individual quality analysis associated with it.

© Certifi Media Inc. 12
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Target Capture

Certifi test targets can be placed anywhere in the image, but they must be
completely contained within the image so that no regions are cropped off.

IMPORTANT! For the most accurate quality measurements, the test target must

be placed at the same plane as the content that is being digitized. Failure to do so

may result in incorrect sharpness and sampling rate measurements. Sharpness
variations can be minimized by having sufficient depth of field, but sampling rate

(DPI) will still be affected by improper target placement.

For camera systems, the target should be placed so that the target is co -planar
with the image sensor to the maximum  possible extent . This will minimize any
sampling rate (DPI) variations.

The target also can be place d in any orientation , but it is recommended that the

target axes be within +15 degrees of horizontal or vertical for the most consistent

image quality measurements . Examples of 15 degrees of rotation are shown below,

and itdéds obvious that this is a fairly severe amo
encountered with any  reasonable digitization setup.

© Certifi Media Inc. 13
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Image Quality Metrics

Overall i mage qua lity is dependent upon a number of individual quality attributes:

e Isthe sampling rate acceptable?
e |sthe sharpness acceptable?

e Isthe noise acceptable?

e Isthe tonescale reproduction acceptable?
e |sthe color reproduction acceptable?
e Isthe exposure level acceptable?

e Isthe exposure uniformity acceptable?

An image that meets all of these criteria is likely to be judged as having good
overall quality.

To measure acceptability of each of these quality attributes, it is necessary to have
one or more specific  quality metrics associated with each attribute. For example,

the attribute of noise can be measured using a standard deviation metric ora
related metric such as peak signal -to - noise ratio (PSNR). The following sections
describe the quality metrics that ar e used in Pedigree Q P.

© Certifi Media Inc.
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Sampling Rate

Image Quality Metrics

Sampling rate is the distance between adjacent pixels when mapped to the plane of

the original content. Pedigree Q P uses dots per inch (DPI) as the quality metric
for the sampling rate. I t 6 s umbero$pixelssbdtweenythec ount i ng
fiducial centers on the Certifi test targets, which are located a precise distance

apart.

The sampling rate wi

Il vary with the camera -to-subj ect distance,

have the test target in the same plane as the cont ent being digitized for the most
accurate DPI measurements

The sampling rate  will also vary over the image if the content is not co -planar with
the camera sensor, which introduces a perspective distortion. The Certifi FC -1
target is useful in detectingt his distortion as the maximum and minimum DPI can

be reviewe d as part of the quality analysis.

© Certifi Media Inc.
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