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Introduction

Certifi Pedigree ® Q is an integrated suite of applications for Windows platforms
that provide real -time quality measurement and monitoring of image digitization
processes .

At the core of Pedigree  Q are automated tools for image quality assurance, so you'll
always know thatt he digitization was  completed to your quality specifications . The
flexibility of Pedigree Q allows you to focus on the quality metrics that are most

important to you and compare the results against national and international quality
recommendations.

The output from Pedigree  Q 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 provides the means for you to be assured of the quality an d 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 metadata

¢ 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 measure 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 header

so the quality measure  ments are carried along wherever the image is sent. In

addition, the digital signature wraps both the image data and the quality metadata

so itds possible to detect if 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.

© 2009 Certifi Media Inc. 1
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How Is Image Quality Measured?

Image quality is measured through the use of precision -engineered test targets 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
additional quality measurement s 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 target is present in an im age, 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 contai ned 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 documents, the image quality of the
scanner is first measured and then propagated to all pages in th e stack of
documents.

Using Certifi Pedigree Q with Other Imag ing Applications

Certifi Pedigree Q can be used as a stand -alone imaging application, but other
imag ing applications can be used to process images prior to running them through
Pedigree Q 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 Qdoesnét crop arget. the test t

The image quality me trics that are calculated by Pedigree Q 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 continuous -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

© 2009 Certifi Media Inc.
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Getting Started

Syste m Requirements

Certifi Pedigree Q is compatible with Windows XP and Vista platforms. For best
performance, a 2 GHz or faster processor is recommended , and dual and quad -core
CPUs can provide additional performance gains. Recommended RAM is 2 GB for XP
and 4 GB for Vista , although Pedigree Q will 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 inputimages and Certified
outputimag es.

| nstalling Certifi Pedigree Q

Pedigree Q requires Microsoftdéds . NET Framewor k 3.
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 is installed by

running (double -clicking) PedigreeQInstaller.exe. Itis highly recommended that you

use the default 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 =" onth e
desktop:

e Pedigree Q Control Panel
¢ Monitor (Snapshot)

e View

Pedigree Q Control Panel is the main interface to Pedigree Q, and it is
recommended that you start working with Pedigree Q by launching Control Panel.

Pedigree Q Control Panel Applications

The main interface to Certifi Pedigree Q 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 Q Analyzer , for viewing images and analyzing their quality in real  -time;

© 2009 Certifi Media Inc. 3
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, for building and editing image quality profiles that are
used to determine if an image has acceptable quality;

performing

batch

i mage quality

-Time) , for monitoring the image quality results for image
analyzed by Engine; and

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

Launching Control Panel

Control Panel can be launched by

Doubl e-clicking on the Pedigree

Choosing Start

-> Programs

Pedigree QControlPanel.

-> Certifi

one of these methods

& Control Panel - Certifi Pedigree® Q

Programs

Tools Help

QControlPanel icon on the desktop; or

->Pedigree Q ->

=1olx]

— Control Panel -

Welcome to the Certifi Pedigree®
Control Panel. From the Control
Panel, you can launch:

Q Analyzer - View an image and
analyze its image quality.

Profile Builder - Build or edit image
quality profiles.

Engine - Analyze a directory of
images for image quality and
measure the quality against a
profile.

Monitor (Real-Time) - Display the
quality results for each image as it
is analyzed by Engine.

License - Check how many credits
remain and order more credits.

AV
\o

Q Analyzer

Engine

License

a1
=‘.._ | Profile Builder

‘l@ Monitor (Real-Time)

System Tray Icon
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This icon serves as away  to access the Control Panel applications , and it also
provides visual feedback on the image quality status by flashing green or red during
batch processing with Engine (referto Engine Status |ndicators ).

Control Panel Workflow : Single Image

After digitizing an image containing a Certifi Pedigree test target, Q Analyzer can
be used to open the image file and analyze the quality of  the imag e.

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

been created by  Profile Builder . ltés easy to change the
Analyzer so an image can be certified for different end uses such as high quality
master fil es or lower quality derivative files.

Q Analyzer can also save the analyzed image as a Certified file. One credit is
deducted from the License account for each Certified file that is saved to disk. The

License application in Control Panel can be accessed a t any time to see the
number of available credits. If there are no available credits, quality analysis can
still be performed with Q Analyzer, but Certified files cannot be saved

Certifi Pedigree®
Profile Builder

Content
@ = Quality Profile
— Image Image
Scanner or flie Image e Certifi Pedigree® ’
. . —— Quality Results
digital camera directory QAnalyzer
PN »
. Certified Image
Certifi Pedigree®
Test Targets Quality N
Certified image fretet t
directory Image Digital
data Signature
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qual ity



Control Panel

Il n a bat

continuously monitored by

IMPORTANT!

that images

Workflow

ch

The creation of the processed sub

wor kfl

Certifi Pedigree ® Q User 6s

ow,

: Batch Processing

t he

di giti

Gui de

zed i mages

Engine . Images are processed by Engine in the order
that they are loaded in the hot directory, and once an image is processed, it is
moved to a proc essed image sub -directory under the hot directory.

cannot be processed by Engine di

-directory and the transfer of
images into it require the hot directory to have write permissions. This also means

rectly from

read -only media such as a

CD or DVD. In such cases, the images must first be transferred to a disk directory
that has write permissions enabled.

Each image is automatically analyzed for quality and the quality measurements are

compared against

Builder

Monitor

a specified quality profile that has been created by

Profile

(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 file

the hot directory

. One credit is deducted from the License account

file thatis saved to disk.

at any time to see th
Certified files cannot be saved

Content
Image
Scanner or file

digital camera

s can also be saved by Engine as it is processing the images in

for each Certified

The License application in Control Panel can be accessed

“Hot” image

Certifi Pedigree®

Test Targets

Image
file

e number of available credits. If there are no available credits,
when running  Engine .

Certifi Pedigree®
Profile Builder

Quality Profile

ar

Certifi Pedigree®

directory

Processed image

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

e Clicking one of the icons in Control Panel ;

e Clicking Programs on the main menu in 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

¢ Clicking Programs 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 Ahot dryiTo@eyent thisibaclgmund process from being
turned off accidently , it is necessary to use one of the methods described above to
explicitly terminate Control Panel and all of its applications

© 2009 Certifi Media Inc.
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Pedigree Q Stand -Alone Applications

Certifi Pedigree  Q also includes two stand  -alone applications to provide features
that are useful outside 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 th e 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 Q -> 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 Q -> View.

© 2009 Certifi Media Inc.
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Uninstalling Certifi Pedigree Q

Certifi Pedigree can be uninstalled by following these steps
¢ Terminating Control Panel 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 Q from the list of installed programs and clicking
Remove.

© 2009 Certifi Media Inc.
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Using Certifi Test Targets

Certifi Pedigree ® Q 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 an image or to select the target region. The efficiency 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 tes ttargets ( FC-1 and FC-2) are reflection media  for
use with cameras and scanners . 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 epossibldtg switch skamlessly
between the two types of targets in a production workflow.

Target Construction

The targets are constructed using durable resin -coated ph otographic paper and are
un mounted. This gives a user the option to mount the test targets on a heavier

substrate for additional durability and ease of handling, while also allowing the

targets to be use d in applications that require flexible media, sucha s sheet -fed
scanner s.

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,t  he target
should be replaced immediately.

© 2009 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 intermittent target 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.

© 2009 Certifi Media Inc. 11
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Certifi Pedigree ~ ® FC-2 Target

The FC-2targetis1l -1/ 4 0 -1x/ 280 hich 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 sometlemedaltyeferred
assessment.

e

[y

f-ru i ® iy b erronn it b
RN e

oo U Lids 6hi
-, 7y

R )

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

© 2009 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 a s 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 itds obvious that this i stoathatiaunlikélywobeever e amo
encountered with any  reasonable digitization setup.

© 2009 Certifi Media Inc. 13
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Image Quality Metrics

Overall i mage quality 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 are used in Pedigree Q.

© 2009 Certifi Media Inc.
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Sampling Rate

de

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

the original content. Pedigree Q uses  dots per inch (DPI) as the quality metric for
the sampling rate. l'tds measured by counti
fiducial centers onthe C ertifi test targets, which are located a precise distance

apart.

The sampling rate wi Il vary with the camera -to-subj ect di stance,
have the test target in the same plane as the content being digitized for the most
accurate DPI measure ments .

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 detecting th  is distortion as the maximum and minimum DPI can

be reviewe d as part of the quality analysis.

DPI is higher
on this side

© 2009 Certifi Media Inc.

DPI is lower
on this side

n

S

15

g

(0]

t he

itos



Certifi Pedigree ®Q User 6s Gui de

Sampling rate can be  interpreted as a measure ofthe  potential for sharpness. A
higher DPI allow s for smaller details to be seen, but only if the image is properly

focused. A higher DPI also leads to larger file sizes, which can be a  potential issue if
large volum es of images are being processed or if storage space is limit ed.
300 DPI 600 DPI

© 2009 Certifi Media Inc. 16
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Sharpness

Sharpness (often referred to as resolution) is a quality attribute that can be

measured with a variety of different metrics. However , all of the sharpness metrics

are derived fromthe  spatial frequency response (SFR) , Which is also referred to

as the modulation transfer function (MTF). Pedigree Q measures the SFR and also

computes several quality metrics that are derived from t he SFR.

In an image with hig  h sharpness, edges will have a fairly abrupt transition from

dark to light or vice versa. An image with low sharpness will have edges that

transition over some distance (i.e., theyo6re blur

The SFR measures the degree of blurring. It is calculated by analyzing a particular
type of edge known as a AlsahdFR t2eatgete abfagncslanted he FC
edges of different orientations and contrast ratios.

© 2009 Certifi Media Inc. 17
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Spatial Frequency Response (SFR)

The SFR is a curve that represents modulation (or amplitude) as a function of

Gui de

spatial frequency.  Spatial frequency can be represented in normalized units of
cycles/pixel , orin units of dots per inch if the sampling rate is known.

beyond the sco peofthis User 6s
frequency analysis, it is worthwhile to examine

what a desired response looks like.

If an edge has absolutely no blurring at all,

SFR for "perfect"” edge

the SFR would look like t

While itos

his:

1.2

1.0

0.8

0.6

Modulation

0.4

0.2

0.0
0.0

0.1

02 03 04 05 06 07 0B

Spatial Frequency (Cycles/pixel)

0.9

However, this type of SFR is not really desirable in a digital system and it
occur in practice because of the inherent blurring in optical systems and sensors.

© 2009 Certifi Media Inc.
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Because of this inherent blurring, a typical SFR will look more like this:

SFR for typical edge

1.2
1.0 --‘\
0.8 \
§ N
W 06
3 S0%SFRp == =—r—
o 04 :
: :
0.2 ' ™,
10%SFR == == == --l'._--_‘:}’.\_‘__
0.0
00 01 02 03 04 05 06 07 0B 08 10
Spatial Frequency (Cycles/pixel)
The peak modulation of th is SFR curve is 1.0 and it occurs at a spatial frequency
of 0 cycles/pixel. The modulation drops as the frequency increases, reaching a
value of around 0.10 at a spatial frequency of 0.5 cycles/pixel in this example
The red line at 0.5 cycles/pixel represents the Nyquist frequency , Which is an
important value in a digital system. Ideally, the modulation at the Nyquist
frequency  would be in the range of 0.1 to 0.3. If the Nyquist frequency  modulation
istoo low , the sharpnessisle ssthanit could be; i ft oa 6hsi gh, thereds the
potential for al iasing, which is an undesirable image distortion.

Also shown in this plot are the spatial frequencies where the SFR modulation is 0.1

(10% SFR ) and 0.5 ( 50% SFR ). As already mentioned, the 10% SFR frequency

should be close to the Nyquist frequency. The 10% SFR frequency is sometimes
referred to as the Alimiting resolutiond because
10% modulation become imperceptible. The 50% SFR frequency is another way

to characterize the sharpness of a system, and a higher spatial frequency for the

50% SFR point is generally desirable because it repr esents a sharper system.

© 2009 Certifi Media Inc. 19
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The loss in sharpness that occurs with a blurred edge is clearly refl ected in lower
values for the 10% SFR and 50% SFR as shown in the following example . The 10%
SFR point is now much less than the Nyquist frequency, and the spatial frequency

for the 50% SFR point is also reduced significantly from the previous example.

SFR for blurred edge

1.2
1.0

03-1\\
0.6

50% SFR [~ = =
04

Modulation

[

]

|
02 '
10% SFR [= = = o =
00

0o 01 02 03 04 05 06 07 0B 05 10

Spatial Frequency {Cycles/pixel)

I'tis common to apply some type of sharpening operation to an image to increase
its sharpness. In fact, many cameras and scanner do this automatically. When
sharpening is applied, the SFR will often look like this:

SFR for sharpened edge
1.2

1.0 thﬂ-
"N
\

06 \
04 \\
™

0.2 N
0.0 \-""‘""-q:—

o0 901 902 03 04 05 0B 07 0B 089 1.0

Modulation

Spatial Frequency (Cycles/pixel)
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The peak modulation is now greater than 1.0 with this sharpened edge . While some
sharpening can be desirable, it is possible to apply too much sharpening, which will
further boost the peak modulation. Too much sharpening can result in a fAhal oo

effect atedges as wellas amplify ing noise to unacc eptable levels.

Finally, hereds an example of an SFR where the mo
is greater than the desired range of 0.1 to 0.3. In this case, there is the possibility
for undesirable aliasing artifacts.

SFR for aliased edge

1.2
1.0 --—-_\
£ 038 \\
=
L; 0.6 \,
o
9 AN
0.2 \"‘-‘M
hh
0.0
00 01 02 03 04 05 06 07 08 095 10
Spatial Frequency (Cycles/pixel)
Effective DPI and Sampling Effi ciency

The spatial frequency in an SFR plot can be converted easily to dots per inch if the
sampling rate DPI is known. The relationship is thatt  he Nyquist frequency at 0.5
cycles/pixel simply corresponds to the sampling rate DPI.

The 10% SFR frequency, represented as DPI, is referred to as the effective DPI
Equivalen tly, one can refer to the sampling efficiency , which is the ratio of the
effective DPI to the  actual sampling rate DPI

) . Effective DPI
Sampling efficiency (%) = “Actual DPL X 100% .

© 2009 Certifi Media Inc. 21



Certifi Pedigree ®Q User 6s Gui de

Inthe f ol l owing examples, weoll use a sampling
For the typical edge example, the 10% SFR frequency is close to the Nyquist

frequency, which means the 10% SFR frequency also corresponds to approximately

400 DPI. In this example, the effective DPlis  also 400 DPI and the sampling

efficiency is  100% .

SFR for typical edge

1z

1.0 '1\
0.8 \
N

0.6
SO% SER b= = = = = =
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In comparison, the effective DPI for the blurred edge example is 170 DPI,
corresponding to a sampling efficiency of only 43%.

SFR for blurred edge
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SFR and Orientation

The previous examples showed a sing le SFR curve. In imaging systems, it is
important to measure the SFR in both the horizontal and vertical directions as they
can be quite different.

In camera s, different horizontal and vertical SFR curves are typically the result of

the inter polation that is used to create an RGB images from the subsampled color

filter array (CFA) data. In scanner s, there is also interpolation of the color channels ,
as well as mechanical differences in the fast and slow scan directions. External
factors such as vibration o r motion of the content during exposure can also affect

the SFR in one or both directions.

Horizontal and Vertical SFRs
1.2
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NN
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Modulation

Spatial Frequency (Cycles/pixel)

SFR and Color Channels

There may also be significant differences in the SFR curves for the red, green, and
blue channels. This is typically due to the color channe linterpolation, but it may
also result from  a poor optical design that introduces chromatic aberrations.

As shown in the following example, i t is common for the green channel to have the
best SFR, but device manufacturers may sometimes include sharpening of the red
and blur channels to compensate . In the example, a blacked dashed line that
represents the luminance SFR has also been shown. Because the luminance channel

is a combination of the RGB channels, its SFR curve will typically lie between the

RGB curves. However, color misregistration also affects the luminance SFR and may
further degrade it relative to the RGB curves.
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Color Channel SFRs
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Color Misregistration

Color misregistration refers to spatial offsets between the RGB color channels. It
typically occurs because of improper interpolation of the subsampled RGB
components in a camera or scanner sensor.

Color m isregistration is reported as the  pixel offsets for the red and blue channels
relative to the green channel. Like the SFR, the amount of misregistration can be

different in the horizontal and vertical directions. Misregistration is not derived

directly from the SFR, but it ds gcslamededygeaata. at

It is worthwhile to note that a system with matched SFR curves for the red, green,
and blue channels may still exhibit significant misregistration. A well -designed
imag ing system should have minimal misregistration (< 0.5 pixel).

© 2009 Certifi Media Inc. 24
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No ise

Noise is unwanted variations in the image data. The amount of noise is affected by
numerous factors including the particular sensor that is used in a capture device,

the amount of light falling on the sensor, how much gain is applied to the output of

the sensor (e.g., the ISO speed), and the post -processing that is applied to the
image (e.g., sharpening, noise reduction , contrast enhancement , etc. ).

Noise is typically measured using the standard deviation of the code values over

uniform ar eas. Higher standard deviation values indicate more noise. Because the
amount of noise is typically dependent on the signal level, it is useful to measure

the noise as a function of the target density. An idealized plot of noise versus

density for a camera with a CMOS sensor might look something like the following

Noise

E 1.8 - —
5 16
g 1.4 //
g A2 —
9 1 //
S — e |
>
v
a 0.6
.E: 0.4
n 02 +

0

0 0.4 0.8 1.2 1.6 2
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However, ités Iimportant to note that the noise ve
any shape because of the widely different sensors and internal image processing
operations that are used by equipment manufacturers.

Pedigree Q measures noise by calculating the standard deviation of the code
values over uniform neutral patches . There are 15 neutral patches of different
densities in the FC -2 and FC -2 test targets that are used for the noise calc ulations.

Separate standard deviations are calculated for the red, green, and blue channels,
as well as for the luminance.

Other noise metrics  can be derived from the standard deviation, including peak
signal -to-noiseratio (PSNR) and incremental sigha I-to - noise ratio
(Incremental SNR).

Aim Noise Points

In addition to measuring the noise standard deviation values for all neutral patches,

Pedigree Q calculates the noise standard deviations at three specific density levels,
corresponding to the shadows, m idtones, and highlights (density = 1.70, 0.80, and

0.07, respectively).  These aim noise points are useful as summary quality metrics
when determining if the noise meets a particular quality specification.
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Color Reproductio n

Color reproduction refers to the encoding of scene col  ors in a specified color space
(e.g., sSRGB, Adobe RGB, etc.). The goal is to encode colors so that they appear

similar to the original scene colors when viewed on an appropriate display device,

subject to the available colors of the display (i.e., the color gamut).

For proper color reproduction, it is essential to use a color -managed workflow. This
means that the capture device should be characterized by its own ICC profile that

has been obtained under the same lighting as will be used in production. This color
profile can then be used to map the acquired image data into a well -defined color
space such as sRGB.

All image processing should respect the color profile and propagate it appropriately
throughout the workflow. If a displa y is used to evaluate subjectively the final color
reproduction, it should also be characterized/calibrated with an ICC profile.

There are a number of color calibration packages (software and hardware) available
in the marketplace  to characterize the ICC p  rofiles for capture and display devices.

Given a color -managed workflow with the proper ICC profiles, the issue of color

reproduction in a digitization workflow then becomes a simpler job of tracking

certain colors to make sur e ténthed eancodimgniroPediglee i ft f r om
Q, this is done by measuring the neutrality deviations of the 15 neutral patches.

Neutrality deviations are quantified by converting the RGB code values of the

neutral patches to an L*a*b* color space and calculatingthe del t a E \aljes)

for the chrominance components (gEab). The | umina
prevent under or overexposures from biasing the results.
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The purpose of delta E is to provide a metric that is perceptually uniform over the

range of human visio  n. There are different ways to calculate delta E as the

equations have been refined several times over the last 30 years, and Pedigree Q

uses Delta E 2000 as it is the most re cent metric .

IMPORTANT ! If an image does not have an ICC profile associated with it, the JgEab

calculations are not performed. This is because it is impossible to convert the RGB

values to L*a*b* if the meaning of the RGB values is unk nown.

As a rule of thumb, two colors that di ffer by 1| es
from one ano ther. In practice, delta E values of 2 T 3 indicate good color

reproduction. An exampl e of {gEab versus the target densi
is a slight increase in the @§Eatvouldlindicathtte | owest de
RGB tonescale curves are devi  ating from another in the highlight regions ( refer to

Tonescale Reproduction ).

Delta Eab

AEab
N

0 0.5 1 1.5 2

Target Density

Aim Color Points

I n addition to measuring the gEab values for all
calcul ates the §Eab ermsity letels, carespoadng to the shaclows,

midtones, and highlights (density = 1.70, 0.80, and 0.07, respectively). These aim

color points are useful as summary quality metrics when determining if the color

reproduction meets a particular quality specification.
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Tonescale Reproduction

Tonescale reproduction is the relationship between the light hitting a sensor and the

resulting code values  in the image. This relationship is fully described by the opto -
electronic conversion function (OECF) , Which shows the code values versus the
target reflectance, or equivalently, the code value s versus the target densities. The

following examples show what a typical OECF might look like when plotted against
reflectance or density.

OECF (vs. Reflectance) OECF (vs. Density)
255 255

_— AN
o NN
4 . S~

/ =N

Code value
Code value

0 0.2 0.4 0.6 0.8 1 0 0.5 1 1.5 2
Target Reflectance Target Density

Pedigree Q measures the OECF using the 15 neutral patchesinthe FC  -1and FC -2
targets. OECF curves are calculated for each of the RGB color channels as well as
for the luminance.
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The measured OECF curves are dependent upon many factors, including the
exposure level, the specific digital encoding used by the capture device, and
tones cale processing that is applied to the image (e.g., brightness/contrast and

gamma adjustments).

For color images, it is necessary for the R,G,B OECF curves produced from neutral
patches to be very similar to each other. This means that neutrals should have

same RGB cod
the tonescal
level or another

Code value

One way of characterizing the OECF is to use an equation of

e
e

255 -

204

153

51

values at every density |
range. I f they donét, the

OECF

0 0.2 0.4 0.6 0.8 1

Target Reflectance

the following form:

Code value = 255 * Gain * (Reflectance)®™™ma 4 QOffset

or equivalently,

Code value = 255 * Gain * 10~ (Density » Gamma) | (ffgat,

The gamma parameter in these equations represents the gamma encoding that is
used by a capture device. (It is also common to represent the gamma term as
1/gamma, which is actually the gamma of the intended display device.) With
type s of equation s, th e OECF can be characterized by the three parameters:

Gamma, Gain, and Offset

. In addition to measuring the OECF, Pedigree Q also

computes the best -fit gamma, gain, and offset terms.

© 2009 Certifi Media Inc.
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An example of changing the gamma is shown below, where a gamma = 0.45
represents a typical OECF (corresponding to a display gamma of 2.2) and a gamma
= 1.0 represents a linear OECF, which would be appropriate for a raw image file.

OECF

255

/," :,

204 Pl

) Gamma = M 7 ‘
3 = &
5 153 -
> -
o P Gamma = 1.0
T 102 -
=] -
s /S .-

51 1/ -7 Ve

a2 L A 4
”
0+~ T
0 0.2 0.4 0.6 0.3 1

Target Reflectance

The gain term acts essentially like a contrast adjustment, while the offset

Gamma = 0.45

KTy
N llEibA

Gamma = 1.0

Y.
i e

term is

similar to a brightness adjustment. Typical settings would be gain = 1.0 and offset

= 0, but good tone reproduction can be obtained with other values if

chosen carefully .
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Exposure

Proper exposure means that the each reflectance (or density) valueinas ceneis
mapped to the proper code value in the digital image. Determining if the proper
exposure was achieved essentially amounts to defining an aim OECF curve and then
comparing the measured OECF to the aim OECF. An example of the change in the
OECF for o verexposure and underexposure is shown below.

OECF (vs. Density)
255

204 AIM

102 -

Code value

51

Target Density

Aim Exposure Points

In addition to measuring the full OECF for the RGB and luminance channels ,
Pedigree Q calculates the exposure code values at three specific density levels,
corresponding to the shadows, midtones, and highlights (density = 1.70, 0.80, and
0.07, respectively). These aim exposure points are useful as summary quality
metrics when d etermining if the exposure meets a particular quality specification.
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OECF (vs. Density)
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102 -

Code value
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! 1 I '

0 0.5 1 1.5 2
Target Density

These aim exposure points  can also verify the proper tonescale reproduction when
used in conjunction with the measured gamma parameter for the OECF curve. A

system that has the proper a im exposure points and also has the proper gamma
parameter will produce an image that meets the desired aim OECF over the entire
range of densities.

Clipping

Clipping can occur when an image is under or overexposed, or has been processed

with too much brig  htness or contrast adjustment. Under these conditions, the

shadow regions of the image may be set to the minimum code value in all color

channels (0, 0, 0) or the highlight regions may be set to the maximum code value

(255, 255, 255). This is sometimes ter med as fAcrushingo fitbhleo wihnagd o ws
0 u tthe highlights.
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OECF (vs. Density)

255 /\\
* \ Highlight
% clipping
204 N
2 N
Aim 3
s, Overexposed
153 >

102 -

Code value

51

0 0.5 1 1.5 2

Target Density

Pedigree Q measures clipping by computing the percentage of pixels that have a

value of (0, 0, 0) and the percentage of pixels that have a value of (255, 255, 255).

This quality metric is com  puted from the entire image, not just from the target
data , because the image content may include a larger range of densities than are
contained in the target.

© 2009 Certifi Media Inc.
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Exposure  Uniformity

Exposure variations across the image plane can occur because of illuminati on
nonuniformity or light falloff in lens. The exposure uniformity can be measured by
digitizing a uniform target and measuring the variations in code values across the
image.

Pedigree Q uses a finely spaced sampling grid across the FC -land FC -2 targetst o
measure the code value variations in the uniform background regions .

The code value variations are converted into exposure variations by using the
OECF. The uniformity deviation is reported as the max -to - min percent deviation
in the exposure level. Pedigree Q measures the exposure uniformity for each of the

RGB color channels, as well as for luminance.

The uniformity measurements are mostly of benefit when used with the FC -1 target
because of its larger area coverage. Also, ¢ are must be taken with the smaller FC -2
target as adjacent content may cast shadows on the target, resulting in erroneous

uniformity measurements.
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The finely spaced sampling that is used in the Pedigree Q uniformity analysis allows

for the creation ofa  uniformity map that represents the exposure variations at
the image sensor plane. In constructing this uniformity map, if any sample points

fall on an area other than the unif orm background, the samples are ignored and
instead are interpolated from surrounding values.

The uniformity map can be a useful aid in adjusting the lighting for a camera -
capture setup.

© 2009 Certifi Media Inc.
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Target Interval

In some applications, a test target cannot be included in every image. In such
cases, the quality metrics from the last test target are propagated into
subsequently acquired images until another test target is encountered.

Pedigree Q keeps track of the time interval and number of images that have
been analyzed since the last target was encountered. While these two metrics are
not image quality metrics in the traditional sense, they are possible indicators of

quality issues because the performance of digitization equipment can drift over time

and as mo re image are processed.

© 2009 Certifi Media Inc.
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Data Representations for Image Quality Metrics

XMP Quality Metadata

The primary data representation for the image quality metrics in a Certified file s
Adobebs Extensi bl e Met aSaitlized XMP aatafiscapmseriteX M& ) .
using a subset of the W3C Resource Description Framework (RDF) data model,

which uses an XML -based format.

The benefit of an XMP representation is that Adobe has already defined the

protocols for embedding XMP meta data into the most common image formats,
including TIFF, JPEG, JPEG 2000, and PDF. Most modern imaging applications will
automatically propagate XMP meta data, so the Certifi image quality metrics will be
carried along wherever an image might be sent. In ad dition, the XML formatting of
XMP metadata makes it human -readable without any special processing.

However, the downside of XMP is that the RDF data model is somewhat verbose,

leading to overhead in the Certified image file. To minimize this overhead, a s ubset
of the full quality metrics that are measured by Pedigree Q is stored in the XMP
metadata (referto XMP Quality Metadata Summary ).

Deep -Dive Quality Metadata

In addition to the XMP metadata that is embedded in t he Certified image file,

Pedigree Q also creates a more detail-éedvegadaal ity m
metadata) that is associated with the Certified file . The deep -dive metadata file

includes all of the quality metrics that are measured by Pedigree Q andis

represented using XML. The deep  -dive file is stored in a subdirectory (A\deepl qo)

of the directory that contains the Certified file and is linked by an element in the

embedded XMP metadata .

The deep -dive XML data will be available a s long as the dee plqg subdirectory is
included when a directory of Certif ied images is moved or renamed
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Summary of Certifi Image Quality Metrics

XMP Quality Metadata

Summary

Gui de

The following table lists the specific quality metrics that are stored in the XMP

metadata of a Certified

file.

Quiality Attribute

Certifi XMP Quality Metrics

Additional Details

Sampling rate

Min/Max DPI

Horizontal and vertical

Effective DPI
SFR 10%
SFR 50%

Horizontal and vertical

Sharpness SFR Peak Modulation .
SFR Nyquist Modulation for RGB and luminance

Misregistration
Noise Standard deviation Three density aim points

for RGB and luminance

Color reproduction g Eb Three density aim points
Tonescale Gamma
reproduction Gain RGB and luminance
P Offset
Output CV Three density aim points
for RGB and luminance
Exposure level
% Clipping

Shadows/highlights

Exposure
nonuniformity

% Deviation (min to max)

RGB and luminance

Target Interval

Number of images since last target
Time since last target

Table 1.
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Deep -Dive Quality Metadata Summary

Gui de

The following table lists the specific quality metrics that are stored in the separate

deep - dive metadata file.

Quality Attribute

Certifi Deep  -Dive Metrics

Additional Details

Sampling rate

9 DPI measurements across field
of target (FC -1 target only)

Horizontal and vertical

Sharpness

SFR (complete data)

Effective DPI
SFR 10%
SFR 50%
SFR Peak Modulation
SFR Nyquist Modulation

Misregistration

Horizontal and vertical
for RGB and luminance

Noise

Standard deviation
Peak SNR
Incremental SNR

15 density levels
for RGB and luminance

Color reproduction

g Eb

15 density levels

Tonescale
reproduction

OECF (complete data)

Gamma
Gain
Offset

15 density levels
RGB and luminance

RGB and luminance

Exposure level

OECF (complete data)

% Clipping

15 density levels
RGB and luminance

Shadows/highlights

Exposure
nonuniformity

Nonuniformity map
% Deviation (min to max)

RGB and luminance

Target Interval

Number of images since last target
Time since last target

Geometry

Perspective transformation
parameters (FC -1 target only)

Table 2. Quality me trics in the deep

© 2009 Certifi Media Inc.
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Using Q Analyzer

Certifi Pedigree ® Q Analyzer is used to view images and analyze their quality in
real -time. The quality results are compared against a specified quality profile to
determine if the quality is acceptable for a given application.
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Viewing Images

Supported file formats

Pedigree Q supports TIFF and JPEG (baseline) formats for input images. TIFF

images can be 8 or 16 -bits/color channel, while baseline JPEG is always 8 bits/color
channel. Binary images (1 bit/pixel) are not supported because the limited bit depth
renders most of the quality metrics as useless.

There is also limited support for PDF/A -1binputimagesi n that some, but not all,
PDF/A-1b images can be read.

Loading an image from a directory

An image is loaded for viewing by:
e Choosing File -> Open Image from the main menu.

A file browser dialog will appear, allowing you to navigate to a specific directory.
Once in the desired directory, an image file can be selected by one of these
methods:

¢ Double -clicking on the image filename, or

¢ Clicking on the image filename and then clicking Open.

The filename of the currently displayed image is always shown in the tit le bar.
The image is always displayed at a magnification that allow s it to fit within the
image window unless this option is turned off (refer to Setting Q Analyzer Options ).

Navigating between images within a directory

Once an image has been loaded, you can navigate among the other images in the

same directory by using the Next Image @' and Previous Image X buttons on

the main toolbar.

If the current image is the first image in a directory, the Previous Image button will
be disabled. Likewise, if the current image is the last image in a directory, the Next
Image button will be disabled.

Navigating between pages in a multipage image

If the current image contains multiple pages, you can navigate among the p ages hy
using the Next Page and Previous Page buttons on the main toolbar.
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If the current page is the first page in a multipage image, the Previous Page button
will be disabled. Likewise, if the current page is the last page, the Next Page button
will be disabled.

The total number of pages and the currently displayed page are shown in title bar
next to the image filename.

Current Total
page pages

&S 01_00.tf (1/2) - Q Analyzer - Certifi Pedigree

'thewImaquoolsHeb

Q ; k‘,)\\.)\ L)\

Using the zoom controls

The Increase Magnification N button on the main tool bar allow s you to zoom in
quickly to examine fine details LT

The Decrease Magnification =\ button allows youto  zoom out quickly to see a
larger area of the image.

The Specify Magnification S button allows you to choose a specific magnification
percentage or fit  the image to the display window from its drop -down menu.

400%

200%

100%

50%

25%

v Fit To Window

When the cursor is inside the image area, the mouse wheel can also be used to
quickly zoom in and out.

When used in conjunction with the selection box (refer to Using the selection box

)’

these zoom controls allow you to zoom in and out on a selected region. A selection
box must first be drawn around the desired region and the zoom controls will then
use the center of the selection region as the focus point.

© 2009 Certifi Media Inc.
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Dis playing an alignment grid overlay

The Display Alignment Grid button allows you to display a grid of horizontal
and vertical lines on the image to check for alignment of image features. The grid
can be turned on/off at any time by clicking on the button

Using the selection box

The selection box allows you to select a desired region in the image. If no selection
is made, the entire image is selected by default.

A region is selected by:

¢ Holding the left mouse button down anywhere in the displayed image, a nd

¢ Dragging the mouse to another point in image.

These steps will draw a rectangular selection box in dashed lines ontheimage . The
selection box is removed by double -clicking anywhere in the displayed image. This
operation will select the entire image.

The selection box size and coordinates (upper -left and lower right  x,y values) are
displayed in the selection box panel. The units for the size and coordinates can be
changed by using the drop  -down menu in the selection box panel.

Unit: Im '] Unit: pixel 'I Unit: ¥

Selection: 1792 x 2511 Selectio %_ Selection: 5.49x 7.69
x0:1121  y0:1263 x0: 1121 x0:343  y0:387
x1:2912 y1:3773 x1:2912 y1:3773 x1:8.91 y1:11.55

(DPI source: Target/327)

When the units are changed to physical distances (inches, centimeters), it is

necessary to know the DPI. If a Certifi target is present in the image, the DPl is

automatically calculated and used to convert pixel distances into inches or

centimeters. Ifthereisno target ,the DPl from the input image metadata is used if
available. Otherwise, a default DPI is used (refer to Image metadata options ). The
DPI source is indicated in the selection box panel.

The selection box can be changed by one of these methods:

¢ Drawing a new selection box;
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e Moving the cursor to one of the edges or corners of an existing selection
box until a edge or corner cursor appears, holding the left mouse button
down, and dragging the mouse to a new locati on;

¢ Moving the cursor to the center of the selection box until a crosshairs
cursor appears, holding the left mouse button down, and dragging the
mouse to a new location; or

¢ Double -clicking anywhere in the displayed image to select the entire
image.

Reading individual  pixel value s

Individual RGB pixel values are displayed real -time in the pixel value panel as the
mouse is moved over the image. The X,y pixel coordinates can be in pixels, inches,
or centimeters (refer to Using the selection box __ for changing units).

Pixel: (199, 150, 172)
x: 789 y: 2028

It may be necessary to zoom in to accurately capture the pixel value at a desired
location in the image

Displaying image statistics (histogram)

The statistics and histogram for the current image or a selected region of the
currentimage are displayed by:

e Choosing Image ->Image Statistics from the main menu.

Cimpesmsts x

Selection = (624, 48), (2490, 1062); Size = 1867 x 1015
Statistics

Mean
1158 1203 1164

Std Dev:

56 4 59.9 632
Minimum:

0 0 0
Maximum:

255 255 255
Mode:

139 m 113

Median
n7 115 108

Unique Values:

0 51 102 153 204 255 236 250 256
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While the Image Statistics dialog is displayed, a new selection box can be drawn at
any time to view the statistics and histogram for the selected region only.

Displaying image metadata

The metadata for the current image is displayed by:

e Choosing Image ->Image Information from the main menu.

& Image Information i 5]

XMP -
XMP:TIFF
«iff:Model> H 25
«iff:Make> Phase One
«iff:ResolutionUnit> 2
«iff-YResolution> 300/1
«iff:XResolution> 300/1
«iff:SamplesPerPixel> 1
«iff Orientation> 1
«tiff:Photometricinterpretation> 1
«iff-Compression> 1
«iff:ImageLength> 5436
«iffImageWidth> 4080
«iff:BtsPerSample >
8

XMP:XAP
<xap:MetadataDate> 2009-07-16T09:56:06-04:00
<apCreateDate> 2009-06-30T14:13:11-04:00
<xap:CreatorTool> Adobe Photoshop CS3 Windows
<xap:ModifyDate> 2009-07-11T722:54:45-04:00
<ap:Label> Red - Delete e
XMP:EXIF
<exif ColorSpace> -1
<exif:Scene Type>
<exif:FileSource> 3
<exif:Date TimeDigitized> 2005-06-30T14:13:11-04:00
<exif:Date TimeOriginal> 2005-06-30T14:13:11-04:00
<exif:Pixel YDimension> 5436
<exif:PixelXDimension> 4080
<exif:ExifVersion> 0220
<exif:1SOSpeedRatings>
100
XMP:DC LI

4] I i

-
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Analyzing Image Quality

Target identification

The process of analyzing an image for quality begins as soon as the image is
loaded. The test target (if present) is identified automatically and displayed in the
status bar at the bottom of Pedigree Q

[ 5068 x 6553 x 24 RGB | Target Type: FCO1 [ Image Quality: OK |

[ 2300 x 3100 x 24 RGB | Target Type: FC02 [ Image Quality: OK [

Quality analysis

The Image Processing (IP) editor panel highlights the Original step as an image is
loaded and analyzed for the presence of a testtarget. The ImageQualityAnalysis
step is then highlighted as the automated quality analysis begins.

The IP editor serves only as an indicator in Pedigree Q , but it is capable of
performing a number of basic and advanced image processing operation in the full
featured version of Certifi Pedigree ® QP.
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IQ panel
The Image Quality (1Q) panel

Gui

de

displays the quality metrics that are contained in

Certifi XMP metadat a (referto XMP Quality Metadata Summary ).

& Select 1Q Profile: |1Q_300dpi_NARA_derived d|

i~ Sampling i~ Noise — Exposure [~ Tonescale —
DPI (h): DPI {v): Densty: 170 080 007 Densty: 170 080 007 Gamma:
327 327 SDev: 16 14 06 AmCV: 26 101 240 047

[~ Shamness —Color —Exposure —1 [ Unfformty — | Target Interval
Eff DPI (h):  Eff DPI {v): Density: 1.70 0.80 0.07 Clipping %: Deviation %: Images: Time:
327 327 AEsb: 12 39 57 0.0 106 0 00.00:00

[ 4080 x 5440 x 24 RGB [ Target Type: FC02 [ Image Quality: Not OK [

The image quality metrics are compared against the quality profile that is specified
in the IQ panel. The profile is changed by using the drop -down menu for the 1Q

profile. Pedigree Q includes four  pre -defined quality profiles (refer to Using Profile
Builder for a description of these profiles and the details of each displayed quality
metric ).
(* Select IQ Profie: I0_300dpi_NARA_derived 4|
IQ_300dp@_lv1etamorfo_ze_derived
g 0B A e oue orecae
DPIh):  DPIfv: m_)ensﬂy: 170 080 007 Gamma:
327 327 ’ ’ SDev: 16 14 08 | ‘ AmCV: 26 101 240 047
— Shampness — Color —Exposure —— [~ Uniformity — Target Interval
Eff DPI (h): Ef DPI {v): Density: 1.70 0.80 0.07 Clipping %: Deviation %: Images: Time:
327 327 AEsb: 12 33 57 0.0 106 0 00.00:00
[ 4080 x 5440 x 24 RGB [ Target Type: FC02 [ Image Quality: Not OK

The quality metrics in the 1Q pa

ofspec). The profil
that all metrics will always be wit

nel are color -coded to indicate if they meet the
specification s in the selected quality profile (green for within spec; red for outside

Al Q nolLimitso
hin spec.

e

has

Vv

ery

The status bar includes an overall quality indicator. If all quality metrics are within

spec, the quality OKkodikfatamny wsil hghbe dual ity
spec, the quality NotOddcator will be A
| 5068 x 6559 x 24 RGB [ Target Type: FCO1 [ Image Quality: OK [

l 5068 x 6559 x 24 RGB l
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Gui

deep -dive quality metrics from 1Q panel

Each quality metric in the 1Q panel is linked to its corresponding deep
information. The deep
individual quality metrics.

-dive quality metrics are displayed by double

de

-dive

-clicking on the

(* Select IQ Profile:  {IQ_300dpi_NARA_derived 4|
— Sampling ~ Noise [~ Exposure [~ Tonescale
DPI h): DPI (v): Density: 1.70 0.80 0.07 | Densty: 1.70 0.80 0.07 Gamma:
327 327 SDev: 16 14 06 AmCV: 26 101 240 ‘ 047
~Shampness — | [ Color [ Bposure — [ Unformty — | [ Target Int
Eff DPI (): DPI (v): Density: 1.70 0.80 0.07 Clipping %: Deviation %: Images: Time:
327 AEab: 12 39 57 00 106 0 00.00:00
| 4080 x 5440 x 24RGB | Target Type: FC02 | Image Quality: Not OK |

In this deep -dive example, the

shown.

Double-click on metric for
deep-dive information

full SFR information

Modulation

125

1.00

0.75

0.50

025

0.00

Cycles/pixel

—SFR {v)

SFR 50% (cycles/pixel):
0357 0341 032

SFR 10% {cycles/pixel):
0521 0501 0.500
Effective DPI (SFR 10%):
327 327 326
Modulation @ Nyquist
012 010 010
Peak Modulation:
1.00 100 1.00
Misregistration (pixels):
042 000 118

0.341

051

327

1.00

OK I

for the vertical direction is
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Setting Q Analyzer Options

Image processing options
Image processing options are changed by:

e Choosing Tools -> Options from the main menu, and

¢ Clicking on the Image Processing tab.

x|

Image Processing I Image Metadata I Document Metadata | Compression I

Image Processing Options
§al Always run processing senptio end

v Always fit image to window when loading new image

OK l Cancel
The A Al ways f it i ma gptontaobewéselettodvifou want to maintain
the same magnification when loading different  images.
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Image metadata options

Image metadata options are changed by:

e Choosing Tools -> Options from the main menu, and

¢ Clicking on the Image Metadata tab.

& options I X|

Image Processing Image Metadata | Document Metadata I Compression I

—Output Image Metadata
¥V Save image processing schptin metadata

V' Include input image metadata

V' TIFF v EXF v IpTC
v xmp IV Photoshop
—DPI
Default DPI: |300

% Use DPI measured from target
" Use DPIfrom input image metadata
" Always use default DPI

[~ Set same options in Engine

oK Cancel

The Al nclude input image metadataod option all ows
metadata (if available in the input image) that are propagated to the Certified
image file.

The ADPI O option al | bewsurceyob DPIinfamatop. &disi fy t

recommended that AUse DPI measured from targeto b
of the precise DPI measurements available if a Certifi test target is used. If this

option is selected and no test target is present, the DPI from the input image

metadata is used. If there is no DPI metadata in the input image , the default DPI is

used.

Similarly, if the AUse DPI from input iteaege met ad
is no DPlI metadata in the input image, the default DPI is use d.

I f the AAl ways use defaul t DPDPbvaluessabvayt wsedt ed, t he
regardless of whether a Certifi test target is present or the input image contains
DPI metadata.
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For convenience, the ASet same opt i on sagdten
these Q Analyzer option settings to the options available under Pedigree Engine.

Document metadata options

Document metadata options for PDF output files  are changed by:

¢ Choosing Tools -> Options from the main menu, and

¢ Clicking on the Document Metadata tab.

x|

Image Processing I Image Metadata Document Metadata |Compnession |

—Output Document Metadata (PDF)

Title:

|
Author: I
I

Subject:

Keywords:

Creator: I

™ Set same options in Engine

OK Cancel
The Title, Author, Subject, Keywords, and Creator are entered by typing in the text
boxes.
For convenience, the ASet same options in
these Q Analyzer option settings to the options available under Pedig ree Engine.
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Compression options

Compression options for TIFF and PDF output files are changed by:

e Choosing Tools -> Options from the main menu, and

e Clicking onthe Compression tab.

& Options x|

Image Processing | Image Metadata ] Document Metadata Compression |

r—Output Image Format

L — PDF
' None ' None
2w " Zip/Deflate
" Zip/Deflate

™ Set same options in Engine

OK Cancel
For TIFF output images, the compression may be setto None, LZW, or  Zip/Deflate.
For PDF output images, the compression may be set to None or Zip/Deflate.
For convenience, the fiSet same options in Engineo

these Q Analyzer option settings to the options available under Pedigree Engine.
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Saving C ertified Files
A Certified image is saved to disk by:

e Choosing File -> Save Certified Image from the main menu.

A file browser dialog will appear, allowing you to navigate to a specific directory and
save the file. The output image format is specified in t he file browser.

One credit is deducted from your License account for each Certified file that is
saved to disk (refer to Using License ).

Supported formats

Pedigree Q supports TIFF and PDF/A  -1b formats for output images. Tl FF images
can be 8 or 16 -bits/color channel, while PDF/A  -1b always 8 bits/color channel.

© 2009 Certifi Media Inc.
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Using Profile Builder

Certifi Pedigree ® Profile Builder allows you to build and save quality profiles that are
used to determine if an image has acceptable quality. Different quality profiles can
be created for different applications, such as master files and derivative files.

Title bar
K =

Main menu —  Fle  Help

Quality ——p Uniformity l Tonescale I Target Interval
metric tabs Sampiing Shispnaas ] Nose | Coor | Exposure
- Effective DPI 1) - -
Minimum: |360 = Maxmum: {500 =
[ Effective DPI (v)

Minimum: [ﬁ Maximum: ﬂ

[V Same as Effective DPI )

What Is a Quality Profile?

A quality profile is a set of lower and upper limits for each quality metric in the

Certified XMP metada ta. During image quality analysis, a quality metric is evaluated
to see if its value is between the lower and upper limits. If it is, the quality metric is
within specifications.

When a Certified image is saved, the quality profile that was used during ima ge
analysis is saved in the Certifi XMP metadata. This embedded profile remains with

the image metadata, but the Pedigree View application allows you to compare the
embedded quality metrics against a different quality profile at any time (refer to

Using View ). This feature is a convenient way to see if a Certified image meets the
quality specs of a different application than was originally intended when the

Certified image was created.
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Pre -Defined Quality Profiles

Pedigree Q com es with four pre -defined quality profiles as starting points for
developing other quality profiles.  The profiles are:

e 1Q_noLimits: Wide -open quality limits that will be met by any image;

e 1Q _300dpi_ NARA derived : A high -quality 300 dpi profile that is derive
from the NARA quality guidelines (June 2004).

e 1Q_400dpi_ NARA_derived : A high -quality 400 dpi profile that is derived
from the NARA quality guidelines (June 2004).

¢ 1Q _300dpi_Metamorfoze_derived: A high -quality 300 dpi profile that is

derived from the Meta  morfoze quality guidelines (June 2007)

More information about these quality guidelines and how Certifi quality profiles

were derived from them can be found in
Profiles Derived from NARA and Metamorfoze Guideli neso.
Opening an Existing Quality  Profile

An existing quality profile is opened by:
e Choosing File -> Open Profile from the main menu.

A profile browser dialog will appear, allowing you to select a profile from the drop
down menu.

x|

Name: |IQ_noLimits j
|Q_300dpi_Metamorfoze_derived
IQ_300dpi_NARA_derived

|G _400dpi NARA derived

The name of the current profile is always shown in the title bar of Profile Builder.

Any existing quality profile can be used as a starting poin tfor a new profile.
limits are changed in an existing profile and the profile is not yet saved, the title bar
di splays fiUnsaved Profil eo.
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Setting Sampling Rate Limits

The sampling rate limits are set by specifying minimum and maximum DPI. The
same DPI setting is used  for the horizontal and vertical directions.

& Profile Builder - Certifi Pedigree - 1Q_300dpi_NAI & |E] Ii]
File Help
Uniformity I Tonescale I Target Interval I
Samping | Shapness | Nose | Color | Exposue

DPI

Minimum: |300 - Maximum: l37s =

Setting Sharpness Limits

The sharpness limits are set by specifying minimum and maximum effective DPI for

the horizontal and vertical directions. In some applications, it may acceptable for

the effective DPIto  be less in one direction, e.g., the fast vs. slow scan directions in

ascanner., For convenience, the fASame as Effective DPI
to automatically use the same effective DPI in both directions. These limits are

applied to the luminanc e component of an RGB image.

& Profile Builder - Certifi Pedigree - 1Q_300dpi_NAI == x|
File Help
Uniformity I Tonescale | Target Interval I
Sampling Sharpness I Noise ] Color I Exposure I
— Effective DPI ()

Minimum: |z7o EZ Maximum: 1375 E

— Effective DPI {v)

Minimum: |:'3 E Maximum: |275

IV Same as Effective DPI )
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Setting Noise Limits

The noise limits are set by specifying minimum and maximum effective standard
deviations (in codevalues) at three density aim points (1.70, 0.80, 0.07),

corresponding to the shadows, midtones, and highlig hts, respectively. These limits
are applied to the  luminance  component of an RGB image.

& Profile Builder - Certifi Pedigree - 10_300dpi_NARi = |D Iﬁl
File Help
Uniformity l Tonescale | Target Interval |
Sampling I Sharpness Noise | Color I Exposure I

— Standard Deviation (codevalues)

Density:

[170 Minimum: [0.0 = Maximum: [15 =5
Io.so Minimum: Io.o = Maximum: |1.s =
|o.o7 Minimum: Io.o = Maximum: |1,5 =

Setting Color Limits

The color Il imits are set by specifying minimum an
aim points (1.70, 0.80, 0.07), corresponding to the shadows, mid tones, and
highlights, respectively.

o ] .3
Uniformity | Tonescale | Target Interval |
Sampling I Sharpness | Noise Color | Exposure
— DeltaEab (codevalues)
Denstty:

|1.7o Minimum: |o.o = Maximum: [35 =
|o.so Minimum: Io.o = Maxdmum: [35 ==
0.07 Minimum: |o.o = Maximum: [35 =5
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Setting Tonescale Limits

The tonescale limits are set by specifying minimum and maximum gamma for the
OECF curve. These limits are applied to the green component of an RGB image.

& Profile Builder - Certifi Pedigree - 1Q_300d) "'j", = x|
File Help
Sampling I Sharpness I Noise | Color | Exposure l
Uniformity Tonescale | Target Interval
Gamma

Minimum: Io.zo =] Maximum: ]o.so =

Setting Exposure Limits

The exposur e limits are set by specifying minimum and maximum codevalues at
three density aim points (1.70, 0.80, 0.07), corresponding to the shadows,

midtones, and highlights, respectively. These limits are applied to the green
component of an RGB image. In addition , clipping limits are set by specifying
minimum and maximum percentage of the total number of pixels in an image.

& Profile Builder - Certifi Pedigree - 1Q_300dj "‘;: = |E] IE]
File Help
Uniformity l Tonescale | Target Interval I
Sampling I Sharpness ] Noise I Color Exposure

— Aim Exposure {codevalues)

Denstty:

[1707  Minmum: [20 =  Madmum: [28 =
[z Minmum: [to0 =  Madmum: [108 =
007 Mnmum: [233 =  Maxmum: [247 =
—Cipping (% o total pixels)

Minimum: lo,c- 52 Maximum: (2.0 i
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Setting Uniformity Limits

The uniformity limits are set by specifying minimum and maximum % deviation for
the exposure uniformity over the field of the target. These limits are applied to the
luminance  component of an RGB image.

& Profile Builder - Certifi Pedigree - 1Q_300dpi_NARJ = |D |£'
File Help
Sampling I Sharpness I Noise | Color I Exposure I
Uniformity Tonescale I Target Interval
Uniformity Deviation (% total)

Minimum: Io.o = Maximum: |1o.o =

Setting Target Interval Limits

The target interval  limits are set by specifying the maximum time since the last
target (in days/hours/minutes) and the maximum number of images since the last
target.

— ol x|
File Help
Sampling I Sharpness | Noise I Color I Exposure I
Uniformity Tonescale Target Interval
— Time Since Last Target
Maimum: o = [¢ = Jo =

Days Hours Minutes

— Images Since Last Target

Maximum: lm
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Saving a Quality Profile

A quality profile is saved to disk by:

e Choosing File -> Save Profile from the ma in menu.

A profile browser dialog will appear, allowing you to select a profile from the drop

down menu. I f you wish to create a new profile,
wish to overwrite an existing profile, chose the profile name. The pre -defined
qu ality profiles are read  -only and cannot be overwritten.

x|

Name: I IQ_noLimits :_l

Create new file
IQ_300dpi_Metamorfoze_derived
IQ_300dpi_NARA_derived
IQ_400dpi_NARA_derived
IQ_noLimits
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Certifi Pedigree ® Engine allows you to perform batch quality analysis on an image
directory. The directory is "hot", so images placed in the directory are automatically
added for an alysis. Every image is automatically analyzed for image quality against
a selected quality profile, and the quality results can be viewed using Certifi

Pedigree ® Monitor (Real -Time) (referto Using Monitor (Real -Time) ).

S engine Certpedigree _(Eix]
File Tools Help
Input Image Directory: iE:\lmages
IV Save Certified image files
Certified Image Directory: .. |E:\Certified Images
Image Processing Script: IHv: ne Ll
image Quality Profile:  [iQ_300dpi_NARA_derived =]
Start Engine Stop Engine
Setting the Input Image Directory
The input directory is set by clickin g the directory browser button _I next to

Input Image Directory. A folder browser dialog will appear, allowing you to select a

specific directory.

Setting the  Certified Image Directory

The Certified output directory is set by clickin

g the directory browser button

next to Certified Image Directory. A folder browser dialog will appear, allowing you

to select a specific directory.
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Unchecking the dSamag€efili €86 option allows Engin
for quality without actually creating Certified files from them. The quality results

can still be viewed using Monitor (Real -Time). When Engine is stopped and

restarted, any previ  ous quality results are discarded.

One credit is deducted from your License account for each Certified file that is
saved to disk (refer to Using License ).

Setting the Image Quality Profile

The image quality profile is set using the drop -down me nu next to Image Quality
Profile. All available profiles are displayed. Additional quality profiles can be built
using Profile Builder (refer to Using Profile Builder ).

Setting Engine Options

Image format options

Ima ge format options are changed by:

e Choosing Tools -> Options from the main menu, and

e Clicking on the Image Format tab.
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