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Certifi Pedigree ® Software Suite

Scope

Thisdocument provides highleveloverview of theintegrated applications that comprise the
Certifi Pedigree®oftwaresuite and describes their basic functionality.

Introduction

Certifi Pedigre®is a suite of iregratedsoftwareapplications thabringsa unigue combination
of benefits to mage digitizatiorworkflows

e Batch image processindor improved workflow efficiengy

¢ Automated image quality measuremerdnd monitoring for identifying digitization
problems in realtime andfor providing assuranctnat digitization was done properly
and

e Secuimg of image data and quality metadatdor protection against tampering

Toachievethesebenefits Certifi Pedigre®includesconsists ofive applicationghat work
together:

o Certifi Pedigree®cript Builder for interactivelybuilding and applying image processing
scripts to images and measuring the resulting image quality;

e Certifi Pedigree®rofile Builder for building image quality profiles that are used to
determine if the measured image quality meets desired qualggcifications

e Certifi Pedigree@ngine for batch processing and quality measurement in production
workflows;

e Certifi Pedigree@®ealTimeMonitor, for reattime monitoring of image qualitin
production workflows and

o Certifi Pedigree® Viewor displaying images and verifying the integrity of image data
and quality metadata.

The end result of using Certifi Pedigree®edified image file which contains the processed
image data plus quality madata, wrapped with a digital signature for protection against
tampering.
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Certifi Pedigree®Vorkflow

Figure 1 shows how the individual application€ertifi Pedigre®interact in atypical
workflow. A user interactively builds an image processing saspigScript Builderand defines
the desired level of image quality by usiAgpfile Builderto build a quality profileEngine
processes the input images in a batch mpfilest applying the image processing scrgntd then
automatically measuring the iage quality Quality is primarily measured using custogstt
targets which areautomatically detected by Engine

The quality metadat#hat isproduced by Engine includes the quality measurements plus the
quality profile. The quality metadata is bundlediwihe processed image data by placing it in

the image header as an XMP packet. A digital signature is then computed for the combined
image data and quality metadata, and the signature is also placed in the XMP packet. The result
is aCertified imagethat can be assessed fquality and integrity at any place and at any time

RealTime Monitor can be usedn a production workflowto continuously evaluate the
measured image qualitggainst the quality profile. The results are displayed in a spreadsheet
format with green/redcolor coding for easy identification of images that aveut of spec

Viewis a lightweight application for displaying Certified image files and verifying the quality and
integrity against the embedded quality profile, or against anothefile if the image is to be
repurposed.
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Figure 1: Certifi Pedigrea®rkflow.
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Certifi Pedigree®@est Targets and Quality Measurements

The quality measurement process uses custest targets hat currentlycome in two sizes:

o Certifi Pedigree@C1 Test TargeY yx @3 fér camera seup or heetfed document

scannergFig. 2)and
e CertifiPedigree®@C1 Test Target ™ 8P pnéhes for use as a side target during

camera capturéFig. 3)
These targets are reflection media, but transmissionégsdor microfilm and film are planned.

In a digitization workflowvith a sheetfed document scannethe FG1 target would be used

intermittently (once every N captured image3he smallef~G2 target is designed be placed
next to the content in every gaured imagelf testtargets are used intermittentlythe quality
measurementsre propagatedrom the most recent target to each imagienages withthe FG

2 side targetaise the measurements from that target.

Certifi Pedigree® Engiaetomatically detets the presence of a target and calculates various

image quality measurements from it. The quality measurements are designed to capture key

image quality attributes, including sampling (DPI), sharpness, noise, uniformity, color,

tonescale, and exposuréd.complete description of the quality metrics and the test targets can

be found in the Certifi TechnicaPNi S Sy G A Gt SR Images N £ KA &t G RBABINBDE £

Figure2: Certifi Pedigree® Test TargetFC
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Figure3: Certifi Pedigree® Test TargetZC
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Certifi Pedigree®@cript Builder

Certifi Pedigree®cript Buildeincludes tools tduild and applyimage processing scripts for
commonoperations such as brightness/contrast, resigharpencrop, etc. The toolkit also
includes proprietary algorithms f@uto-deskew (rotation correctionand autecrop (optima
location of a usespecified window). This toolkit will be expanded in future releases to provide
additional functionalityThe workflowcan also be&olor-managed, allowing a knowledgeable
user to wistomizethe input, working, and output color spaces and also control the display
rendering.A screenshot of Certifi Pedigre&eript Builders shown in Figt.
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Figure 4: Certifi Pedigree® Scriptl@er
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Script Buildeallows a user to build processisgripts very quickly in an interactive mode, and
then apply the script to a large number of images in a batch musiley Enginelhe process of
building scripts is very intuitive, and tiseripts can be saved and reused in future jobs.

A unique element oScript Builder is the continuouseasurement of image quality from the

test target as image processing steps are applied. The quality measurements are displayed at
the bottom of Script Builder, and they are updated every time a new operation is addée to t
processing script or an existing operation is edited. A user gets immediate feedback on the
impact of an operation on noise, sharpness, &arthermore these quality measurements are
compared against a specified quality profile to see if the processade is within

specifications. With tistype of feedback, a user can quickly adjust the processing operations to
achieve the desired level of quality.

Script Builder can also save a processed image as a Certified image file. This capability allows
Scrig Builder to be used as a tool for exception handling of images that were flagged as having
out-of-spec quality during batch processing with Engine.

Certifi Pedigree®rofile Builder

Certifi Pedigree® Profile Buildsra tool for creating and modifying age quality profiles. For
each image quality attribute that is maa®d from a Certifi test targethere is a corresponding
specification of a lower and upper limit for the attribut#&.screenshot of Certifi Pedigree®
ProfileBuilder isshown in Fig. 5.
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Figure 5: Certifi Pedigree® Profile Builder
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Certifi Pedigree® Engine

Certifi Pedigree® Engine allows image processing scripts to be applied in a batch mode, with
continuous, automated quality assessment of the processed im#@gssteenshot of Certifi
Pdigree® Enginis shown in Fig. 6The interface to Engine is quite simple, only requiring the
following:

¢ Input image directory,

e Output image directory for the Certified images,
¢ Image processing script, and

¢ Image quality profile.

Once Engine has been gk, images are pulled from the input directory, processed using the
processing script, measured for image quality, bundled with the image quality paniidie

finally wrapped with a digital signatute produce Certified images that are written to the

output directory.

¢KS AyLlLlzi RANBOG2NE A& | GK2(d¢ RANBOG2NERI &z
automatically queued up for processingarCertified image files. As a result, Engine can be run
continuously in the background in a productimorkflow.
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Figure 6: Certifi Pedigree® Engine
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Certifi Pedigree@®eatTime Monitor

Certifi Pedigree® Re@imeMonitor continuously displaysummaryquality metrics on a real
time basis using a spreadsheet interfaceakingt very easy for an operatdo see the current
guality state of the digitization process and to review the quality history of the progess.
screenshot of Certifi Pedigreé®@®alTime Monitoris shown in Fig. 7.

The quality metrics are comparedjainst theimits specified in the quiity profile so any poor
guality images (due to focus problems, incorrect exposures, etc.) are automatically flagged
redfor review or exception handlingertifi Pedigree®ealTimeMonitor also allows easy
access to theletailed quality metricdy clcking on the cellor aspecificquality metric An
example of a detailed quality metric for sharpness is shown in Fig. 8.

The benefit of Reallime Monitor is a more efficient workflow with higher image quality

because any problems are detected immediatatyl an operator is notified so steps can be

taken to correct the problemdsihe capabilities of Redime Monitor are also available in Certifi
Pedigree® Snapshot Monitor, which can be used to analyze a directory of Certifi images at any
time, not just whie Engine is runnindt is also planned for Certifi Pedigree® Monitor to

available as aveb-based emote monitoring application sa customer can remotely monitor

the quality of a digitization process that is beirgriormed by an outsidservice bureau

Figure7: Certifi Pedigree®eaiTimeMonitor



