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Certifi Pedigree® Image Quality Metrics 

 

Scope 

This document describes the image quality attributes and quality metrics that are used by 

Certifi Pedigree® software suite to monitor the performance of image digitization systems. It is 

not intended to be a complete description of the software, which includes the following 

applications that use the image quality metrics:  

 Certifi Pedigree® Script Builder, for interactively building and applying image processing 

scripts to images and measuring the resulting image quality; 

 Certifi Pedigree® Profile Builder, for building image quality profiles that are used to 

determine if the measured image quality meets a desired quality level; 

 Certifi Pedigree® Engine, for batch processing and quality measurement in production 

workflows; 

 Certifi Pedigree® Real-Time Monitor, for real-time monitoring of image quality in 

production workflows; and  

 Certifi Pedigree® View, for displaying images and verifying the integrity of image data 

and quality metadata. 

Introduction 

We start by outlining a few key concepts that are important in understanding the quality 

evaluation methods and tools that are used in Certifi Pedigree® products. 

Quality attributes are the general characteristics of an image that affect the overall image 

quality. Quality metrics are the specific quantitative measurements for a given attribute. An 

example of a quality attribute is noise, which can be quantified by various metrics such as 

standard deviation, peak signal-to-noise ratio (PSNR), power spectrum, correlation coefficient, 

etc. Another example of a quality attribute is sharpness, which can be measured by such 

metrics as spatial frequency response (SFR), subjective quality factor (SQF), limiting resolution, 

etc. 

The importance of an attribute and the relevance of the corresponding metrics depend upon 

the task for which an image will be used. For example, if an image is to be viewed by human 

observers, relevant metrics might relate to overall perceived image quality (e.g., is the image 

“pleasing” to a viewer?), while the metrics for a computer vision application (such as OCR) 

might relate to a very specific task, such as character recognition accuracy rate. Image quality 

metrics are often described as being either subjective or objective, where subjective metrics are 
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those that involve a human observer. An on-going area of research in image processing is the 

reliable and accurate determination of subjective (perceived) quality from objective metrics [1], 

that is, calculating perceived quality without actually needing a human observer. 

Image quality is assessed in Certifi Pedigree® software using objective metrics that are 

calculated from images that include custom-designed Certifi test targets. Quality assessment 

can be done either at the device-level or at the image-level [2]. Device-level quality assessment 

is performed during the initial setup of a digitization process and/or at user-defined intervals 

throughout a digitization job. In contrast, image-level quality assessment is performed for every 

image that is captured in the digitization workflow. 

Test targets are extremely useful for measuring image quality because they provide known 

signals as inputs to the digitization process. As a result of having known signals, accurate quality 

measurements can be made in a repeatable fashion. While it is possible to calculate certain 

image quality metrics without having a known input signal (i.e., non-reference or blind quality 

assessment) [3-6], this approach is currently less understood and less robust than target-based 

techniques. 

In the following sections, we describe in detail the Certifi test targets and the image quality 

measurements that are made from those test targets. 

Certifi Test Targets 

Certifi Pedigree® software currently recognizes two test targets that have similar measurement 

capabilities, but which differ in size to allow a user to perform either device-level or image-level 

quality assessments. Both targets contain special features (fiducials) that allow for automated 

detection, so image quality can be measured in real-time and without any user intervention. 

The larger target, Certifi FC-1, is shown in Fig. 1. Its size is 8.5” x 11”, and it is designed primarily 

for device-level quality assessments of document and book scanners, as well as camera-based 

systems that capture documents or similar content. For the most accurate quality 

measurements, the target should be imaged so it closely fills the field of view of the capture 

device. However, the vast majority of the quality metrics are still valid even when the target 

only fills a portion of the frame. The target may be placed in any orientation. 

The smaller target, Certifi FC-2, is shown in Fig. 2. Its size is 8.5” x 1.25”, and it is designed 

primarily for image-level quality assessments of camera-based systems that capture documents 

or similar content. The FC-2 target can be placed next to the content along any edge and in any 

orientation. 
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Both FC-1 and FC-2 are reflection targets that are designed to provide spectrally neutral test 

signals, which is essential in achieving consistent quality measurements across different capture 

devices and illuminants. Detailed specifications for the target elements for FC-1 and FC-2 can be 

found in Appendices A and B, respectively. 

 

 

Figure 1. Certifi Pedigree® Test Target FC-1 

 

 

 

Figure 2. Certifi Pedigree® Test Target FC-2 



© 2009 Certifi Media Inc.  Technical Note, September 2009 

4 

Image Quality Attributes 

The image quality attributes that are measured from the Certifi Pedigree® FC-1 and FC-2 test 

targets are very similar to those outlined in the NARA technical guidelines [7]. In turn, the NARA 

guidelines refer to various ISO standards [8-10] for the specific quality measurements. Certifi 

Pedigree® follows the recommendations and techniques in these documents to the maximum 

extent possible. 

However, there are certain metrics where a deliberate break was made from these standards. 

This is because the ISO standards (and correspondingly, many of the NARA guidelines) are 

aimed at capability assessment, whereas Certifi Pedigree® is aimed at performance monitoring. 

Capability assessment is determining the peak quality level that a capture system is capable of 

producing [1], while performance monitoring is determining the actual quality level that a 

capture system is producing at a given point in time. This difference in philosophy requires 

measurement protocols and metrics that may differ from the NARA guidelines and ISO 

standards. For example, the complete ISO noise measurement protocols [10] require multiple 

exposures of the same image content, which is obviously impractical in a production workflow. 

The quality metrics that are calculated from Certifi Pedigree® test targets address the following 

fundamental attributes (denoted in italics): 

 Is the sampling rate acceptable? 

 Is the sharpness acceptable? 

 Is the noise acceptable? 

 Is the tonescale reproduction acceptable? 

 Is the color reproduction acceptable? 

 Is the exposure level acceptable? 

 Is the exposure uniformity acceptable? 

An image that meets all of these criteria is very likely to be judged as having good quality, so 

Certifi Pedigree® measures one or more quality metrics for each of these attributes. 

*** It is very important to note that the quality attributes listed above are primarily applicable 

to continuous-tone images (e.g., 8/24-bit or 16/48-bit images). When a image is converted to 

bitonal (1-bit/pixel), the quality attributes of sharpness, noise, color reproduction, exposure 

level, exposure nonuniformity, and tonescale reproduction become meaningless. The quality 

assessment of bitonal images requires different metrics, which largely don’t exist at the present 

time. However, because bitonal images often start out as continuous-tone images and are 

subsequently thresholded to one bit, Certifi Pedigree® can still be used to assess the quality of 
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the original scanned data prior to thresholding. Higher quality of the original continuous-tone 

image will likely translate to higher quality of the bitonal image that is derived from it. *** 

Image Quality Metrics 

The quality metrics in Certifi Pedigree® are broken down into summary quality metrics and 

detailed quality metrics. Summary quality metrics are a small set of numbers that capture the 

essential quality variations in the digitization process. They are designed to be easily presented 

and quickly interpreted using the Certifi Pedigree® Script Builder, Real-Time Monitor, and View 

applications, which are integral components of the Certifi Pedigree® software suite. Detailed 

quality metrics provide a full representation of a quality attribute, and they can be used for in-

depth analysis of quality performance and to track down the source of quality problems [11]. 

Certifi Pedigree® Real-Time Monitor provides the tools to easily access the detailed quality 

metrics. 

For conciseness, the summary quality metrics that are displayed with Certifi Pedigree® 

applications typically use the luminance component (i.e. , a weighted RGB sum) to represent 

the quality for all color components. While the luminance channel does not necessarily capture 

all of the quality variations in an RGB image, it is generally a very good indicator of the overall 

image quality. The summary metrics, as well as the detailed metrics, actually contain 

information for all color channels, as well as for the luminance component. Tables 1 and 2 

provide a list of the specific quality metrics that are computed and saved in Certifi Pedigree®. 

A Certified image includes the summary quality metrics as metadata in the image header. The 

metadata is formatted as an XMP packet (Adobe’s Extensible Metadata Platform) for easy 

interpretation and compatibility with existing metadata tools. An example of the summary 

quality metrics formatted as an XMP packet is shown in Appendix C. 

The detailed quality metrics are stored separately as XML-formatted document, which could be 

archived by importing the information into a database, or simply deleted if the detailed 

information is not needed.  

A key aspect of the Certifi quality process is that summary quality metrics and the image data 

are secured using a digital signature, which is also carried in the image metadata. This secure 

digital signature allows the image data and the associated quality data to be verified at any 

time during the lifecycle of an image. Any tampering with the image data or the quality data 

can be detected using Certifi Pedigree® View, which is an image display tool that is included in 

Certifi Pedigree®. 
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Quality Attribute Summary Quality Metrics What Affects It 

Sampling rate 
Min/Max DPI 

*Horizontal and Vertical 
Capture geometry, zoom, 

sensor design 

Sharpness 

Effective DPI 
SFR 10% 
SFR 50% 

SFR Peak Modulation 
SFR Nyquist Modulation 

*Horizontal and vertical for RGB and luminance 
 

Misregistration 

Lens, focus (manual/AF), 
sensor design, vibration 

Noise 
Standard deviation 

*Three density aimpoints for RGB and luminance 
ISO rating, exposure, signal level, 

sensor design 

Color 
reproduction 

ΔEab 
*Three density aim points 

Lighting, white balance 
(manual/AWB) 

Tonescale 
reproduction 

Gamma 
Gain 

Offset 
*Best fit to output CV vs. linear input  

for RGB and luminance 

Capture setup, flare 

Exposure level 

Output CV 
*Three density aimpoints for RGB and luminance 

 
% Clipping 

*Shadows/highlights 

Lighting, exposure (manual/AE) 

Exposure 
nonuniformity 

% Deviation (min to max) 
*RGB and luminance 

Lighting, lens falloff 

Target interval 
Number of images since last target 

Time since last target 
 

Table 1. Summary quality metrics computed from Certifi Pedigree® FC-1 and FC-2 targets. 
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Quality Attribute Detailed Quality Metric What Affects It 

Sampling rate 
9 DPI measurements over field of target 

*FC-1 target only 
Capture geometry, zoom, 

sensor design 

Sharpness 

SFR (complete data) 
Effective DPI 

SFR 10% 
SFR 50% 

SFR Peak Modulation 
SFR Nyquist Modulation 

*Horizontal and vertical for RGB and luminance 
 

Misregistration 

Lens, focus (manual/AF), 
sensor design, vibration 

Noise 
Standard deviation 

*15 density levels for RGB and luminance 
ISO rating, exposure, signal level, 

sensor design 

Color 
reproduction 

ΔEab 
*15 density levels 

Lighting, white balance 
(manual/AWB) 

Tonescale 
reproduction 

OECF (complete data) 
*15 density levels for RGB and luminance 

 
Gamma 

Gain 
Offset 

*Best fit to output CV vs. linear input  
for RGB and luminance 

Capture setup, flare 

Exposure level 

OECF (complete data) 
*15 density levels for RGB and luminance 

 
% Clipping 

*Shadows/highlights 

Lighting, exposure (manual/AE) 

Exposure 
nonuniformity 

Nonuniformity map 
% Deviation (min to max) 

*RGB and luminance 
Lighting, lens falloff 

Target interval 
Number of images since last target 

Time since last target 
 

Geometry 
Perspective transformation parameters 

*FC-1 target only 
 

Table 2. Detailed quality metrics computed from Certifi Pedigree® FC-1 and FC-2 targets. 
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Frequently Asked Questions about Certifi Pedigree® Test Targets and Quality Metrics 

Q: Why aren’t color patches included on the Certifi FC-1 and FC-2 test targets? 

A: The inclusion of a few color patches provides only limited benefit in the context of image 

quality monitoring, and it adds significantly to the cost of producing a target. A complete 

color characterization (to build an ICC profile, for example) requires dozens of color patches 

at a minimum, which would necessitate a separate target, and there are already many tools 

in the marketplace that provide the capability to build ICC profiles. Once a device has been 

characterized with an ICC profile, the color response is unlikely to change unless there is a 

significant change in the lighting spectrum. As a result, if you get the neutrals correct, you’re 

95% of the way to good color reproduction when using the color managed workflow that is 

provided in Certifi Pedigree® batch processing.  

However, monitoring the reproduction of more saturated color patches (such as red, green, 

blue, cyan, magenta, yellow, etc.) can be useful in detecting incorrect ICC profiles or 

significant lighting spectrum changes. To address this need, Certifi is currently developing FC-

1 and FC-2 color targets that will integrate seamlessly into a digitization workflow. 

Q: Can Certifi Pedigree® be used with other test targets to measure quality? 

A: No, not at the present time. A significant benefit of the Certifi Pedigree® is the automation of 

the quality measurement process. The FC-1 and FC-2 are automatically detected and 

recognized in about 300 ms, and no user intervention is required. While the actual quality 

measurement algorithms in Certifi Pedigree® could be used with other test targets, it would 

require a manual detection and selection process.  

Q: Will additional quality metrics be added to future versions of Certifi Pedigree®? 

A: Yes, the research and development of new and improved quality metrics is an ongoing 

process at Certifi Media. In particular, efforts are underway to develop non-reference (i.e., 

targetless) quality metrics and quality metrics for bitonal images. 

Q: Will the Certifi Pedigree® test targets be offered in other sizes and media types? 

A: Yes, the design process for the test targets allows them to be easily scaled to different sizes 

and media types. In particular, we plan to produce targets for microfilm and film 

applications. The demand for other sizes of reflection targets will determine their availability. 

Q: What quality limits should be used to determine if the measured quality metrics are 

acceptable for my application? 

A: A discussion of appropriate quality limits will be presented in a separate technical note. 
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Appendix A: Certifi Pedigree® Target FC-1 Specifications 

 Size: 8.5” x 11” 

 Target type: Reflection, nominal Dmax = 1.75. 

 Material: Ilford black-and-white photographic paper, resin coated, “Pearl” finish 

 

Component Nominal Density 
(Reflectance) 

Notes 

Uniform background 0.61 (0.248) Also used for OECF 

Slanted edges  
(4° angle) 

0.95/0.61 (0.111/0.248) 
1.39/0.61 (0.041/0.248) 
1.56/0.15 (0.028/0.710) 

CR = 2.2 (0.95 patch also used for OECF) 
CR = 6.0 (1.39 patch also used for OECF) 
CR = 25.7 

OECF patches 0.07 (0.851) 
0.15 (0.710) 
0.23 (0.587) 
0.32 (0.481) 
0.41 (0.390) 
0.50 (0.313) 
0.61 (0.248) 
0.71 (0.193) 
0.83 (0.148) 
0.95 (0.111) 
1.09 (0.082) 
1.23 (0.059) 
1.39 (0.041) 
1.56 (0.028) 
1.75 (0.018) 

Dmin 
 
 
 
 
 
Uniform background 
 
 
Slanted-edge patch 
 
 
Slanted-edge patch 
Slanted-edge patch 
Dmax 
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Appendix B: Certifi Pedigree® Target FC-2 Specifications 

 Size: 8.5” x 1.25” 

 Target type: Reflection, nominal Dmax = 1.75. 

 Material: Ilford black-and-white photographic paper, resin coated, “Pearl” finish 

 

Component Nominal Density 
(Reflectance) 

Notes 

Uniform background 0.61 (0.248) Also used for OECF 

Slanted edges  
(4° angle) 

0.95/0.61 (0.111/0.248) 
1.39/0.61 (0.041/0.248) 

CR = 2.2 (0.95 patch also used for OECF) 
CR = 6.0 (1.39 patch also used for OECF) 

OECF patches 0.07 (0.851) 
0.15 (0.710) 
0.23 (0.587) 
0.32 (0.481) 
0.41 (0.390) 
0.50 (0.313) 
0.61 (0.248) 
0.71 (0.193) 
0.83 (0.148) 
0.95 (0.111) 
1.09 (0.082) 
1.23 (0.059) 
1.39 (0.041) 
1.56 (0.028) 
1.75 (0.018) 

Dmin 
 
 
 
 
 
Uniform background 
 
 
Slanted-edge patch 
 
 
Slanted-edge patch 
Slanted-edge patch 
Dmax 
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Appendix C: Example of a Certifi XMP Packet  

<?xml version="1.0" encoding="utf-8"?> 
<?xpacket begin="ï»¿" id="W5M0MpCehiHzreSzNTczkc9d"?> 
<x:xmpmeta xmlns:x="adobe:ns:meta/"> 
  <rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <rdf:Description rdf:about="" xmlns:certSec="http://www.certifi-media.com/certSec/1.0/"> 
      <certSec:Version>1.7</certSec:Version> 
      
<certSec:RSAKeyModulus>ropzNxptiNg8R9cfQamkAH2WopgtPzuGORLOr1wrYdRxYxhF+iEMeRmVglIj8i8azOOjoEE9sA2lxqfHEcd
CCg6uw8tcyYCvSbGoJ5MEyeuj10OcdejDEudA6+jXdL19r95hU86Vi53Wc3ow2x+vIS2F+0q5pMhGhGRDwiEu7X0=</certSec:RSAKe
yModulus> 
      <certSec:RSAKeyExponent>AQAB</certSec:RSAKeyExponent> 
      
<certSec:Signature>Fl48Z5FEdtlI4k5KBx2T4F1N8kg9eY+sbZMBNAMUhBoPW9KXY+lFGMpgEoEa+WFA7fZbfJXUac5wyyKBuI8Gjh
QSEkFgQPetHHbitskqvrawHtla4QgajNFlTI/bWkQiJnK0oNrAQedIf3wsuWvjg/a35UhFFHplCg68i/mCjx4=</certSec:Signature> 
      <certSec:Encoding>Base64</certSec:Encoding> 
    </rdf:Description> 
    <rdf:Description rdf:about="" xmlns:certIQ="http://www.certifi-media.com/certIQ/1.0/"> 
      <certIQ:Version>1.7</certIQ:Version> 
      <certIQ:InputImage>E:\Images\pedigree_testx\01_01.tif</certIQ:InputImage> 
      <certIQ:InputImagePageIndex>0</certIQ:InputImagePageIndex> 
      <certIQ:ProcessedImage>C:\Documents and Settings\Administrator\Application 
Data\Certifi\Pedigree\certifiedImages\01_01.tif</certIQ:ProcessedImage> 
      <certIQ:PageIndex>0</certIQ:PageIndex> 
      <certIQ:PagesTotal>1</certIQ:PagesTotal> 
      <certIQ:BitDepth>8</certIQ:BitDepth> 
      <certIQ:AnalysisTime>2009-10-02T08:19:41.3-04:00</certIQ:AnalysisTime> 
      <certIQ:DeepXml>C:\Documents and Settings\Administrator\Application 
Data\Certifi\Pedigree\certifiedImages\deepIq\01_01.xml</certIQ:DeepXml> 
      <certIQ:Target rdf:parseType="Resource" xmlns:target="http://www.certifi-media.com/meta/1.0/target#"> 
        <target:InputImage>E:\Images\pedigree_testx\01_01.tif</target:InputImage> 
        <target:InputImagePageIndex>0</target:InputImagePageIndex> 
        <target:ProcessedImage>C:\Documents and Settings\Administrator\Application 
Data\Certifi\Pedigree\certifiedImages\01_01.tif</target:ProcessedImage> 
        <target:PageIndex>0</target:PageIndex> 
        <target:BitDepth>8</target:BitDepth> 
        <target:Type>FC01</target:Type> 
        <target:AnalysisTime>2009-10-02T08:19:41.3-04:00</target:AnalysisTime> 
        <target:TimeSinceTarget>00.00:00</target:TimeSinceTarget> 
        <target:ImagesSinceTarget>0</target:ImagesSinceTarget> 
        <target:DeepXml>C:\Documents and Settings\Administrator\Application 
Data\Certifi\Pedigree\certifiedImages\deepIq\01_01.xml</target:DeepXml> 
      </certIQ:Target> 
      <certIQ:Sampling rdf:parseType="Resource" xmlns:samp="http://www.certifi-media.com/certIQ/1.0/sampling#"> 
        <samp:Dpi> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>306,306</rdf:value> 
                <samp:Desc>Min,Max</samp:Desc> 
                <samp:Unit>DPI</samp:Unit> 
                <samp:Direction>H</samp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
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                <rdf:value>306,306</rdf:value> 
                <samp:Desc>Min,Max</samp:Desc> 
                <samp:Unit>DPI</samp:Unit> 
                <samp:Direction>V</samp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </samp:Dpi> 
      </certIQ:Sampling> 
      <certIQ:Sharpness rdf:parseType="Resource" xmlns:sharp="http://www.certifi-media.com/certIQ/1.0/sharpness#"> 
        <sharp:EffDpi> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>244,259,263,254</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>DPI</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>H</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>244,254,254,251</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>DPI</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>V</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </sharp:EffDpi> 
        <sharp:SFR10> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.399,0.424,0.430,0.415</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Cy/Pix</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>H</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.400,0.416,0.415,0.411</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Cy/Pix</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>V</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
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        </sharp:SFR10> 
        <sharp:SFR50> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.218,0.224,0.227,0.223</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Cy/Pix</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>H</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.228,0.230,0.236,0.231</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Cy/Pix</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>V</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </sharp:SFR50> 
        <sharp:SFRPeak> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>1.000,1.000,1.000,1.000</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Modulation</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>H</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>1.000,1.000,1.000,1.000</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Modulation</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>V</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </sharp:SFRPeak> 
        <sharp:SFRNyquist> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.082,0.070,0.072,0.075</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Modulation</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>H</sharp:Direction> 
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                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.077,0.051,0.060,0.060</rdf:value> 
                <sharp:Desc>R,G,B,Y</sharp:Desc> 
                <sharp:Unit>Modulation</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>V</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </sharp:SFRNyquist> 
        <sharp:Misregistration> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.05,0.00,0.02</rdf:value> 
                <sharp:Desc>R,G,B</sharp:Desc> 
                <sharp:Unit>Pixels</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>H</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>0.03,0.00,0.03</rdf:value> 
                <sharp:Desc>R,G,B</sharp:Desc> 
                <sharp:Unit>Pixels</sharp:Unit> 
                <sharp:EdgeCR>6.0</sharp:EdgeCR> 
                <sharp:Direction>V</sharp:Direction> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </sharp:Misregistration> 
      </certIQ:Sharpness> 
      <certIQ:Noise rdf:parseType="Resource" xmlns:noise="http://www.certifi-media.com/certIQ/1.0/noise#"> 
        <noise:SDev> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>3.7,1.6,2.2,2.1</rdf:value> 
                <noise:Desc>R,G,B,Y</noise:Desc> 
                <noise:Unit>CV</noise:Unit> 
                <noise:AimDensity>1.70</noise:AimDensity> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>1.9,1.0,1.3,1.2</rdf:value> 
                <noise:Desc>R,G,B,Y</noise:Desc> 
                <noise:Unit>CV</noise:Unit> 
                <noise:AimDensity>0.80</noise:AimDensity> 
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                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>1.4,0.9,1.1,0.9</rdf:value> 
                <noise:Desc>R,G,B,Y</noise:Desc> 
                <noise:Unit>CV</noise:Unit> 
                <noise:AimDensity>0.07</noise:AimDensity> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </noise:SDev> 
      </certIQ:Noise> 
      <certIQ:Exposure rdf:parseType="Resource" xmlns:exp="http://www.certifi-media.com/certIQ/1.0/exposure#"> 
        <exp:AimExposure> 
          <rdf:Bag> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>44,44,46,45</rdf:value> 
                <exp:Desc>R,G,B,Y</exp:Desc> 
                <exp:Unit>CV</exp:Unit> 
                <exp:AimDensity>1.70</exp:AimDensity> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>97,98,99,98</rdf:value> 
                <exp:Desc>R,G,B,Y</exp:Desc> 
                <exp:Unit>CV</exp:Unit> 
                <exp:AimDensity>0.80</exp:AimDensity> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
            <rdf:li> 
              <rdf:Description> 
                <rdf:value>226,226,235,229</rdf:value> 
                <exp:Desc>R,G,B,Y</exp:Desc> 
                <exp:Unit>CV</exp:Unit> 
                <exp:AimDensity>0.07</exp:AimDensity> 
                <certIQ:Src>Target</certIQ:Src> 
              </rdf:Description> 
            </rdf:li> 
          </rdf:Bag> 
        </exp:AimExposure> 
        <exp:Clipping> 
          <rdf:Description> 
            <rdf:value>0.0,0.0</rdf:value> 
            <exp:Desc>Under,Over</exp:Desc> 
            <exp:Unit>Percent</exp:Unit> 
            <certIQ:Src>Image</certIQ:Src> 
          </rdf:Description> 
        </exp:Clipping> 
      </certIQ:Exposure> 
      <certIQ:Tonescale rdf:parseType="Resource" xmlns:tone="http://www.certifi-media.com/certIQ/1.0/tonescale#"> 
        <tone:Gamma> 
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          <rdf:Description> 
            <rdf:value>0.47,0.47,0.50,0.47</rdf:value> 
            <tone:Desc>R,G,B,Y</tone:Desc> 
            <tone:Unit>None</tone:Unit> 
            <certIQ:Src>Target</certIQ:Src> 
          </rdf:Description> 
        </tone:Gamma> 
        <tone:Gain> 
          <rdf:Description> 
            <rdf:value>0.92,0.90,0.92,0.92</rdf:value> 
            <tone:Desc>R,G,B,Y</tone:Desc> 
            <tone:Unit>None</tone:Unit> 
            <certIQ:Src>Target</certIQ:Src> 
          </rdf:Description> 
        </tone:Gain> 
        <tone:Offset> 
          <rdf:Description> 
            <rdf:value>8.1,11.0,16.2,11.0</rdf:value> 
            <tone:Desc>R,G,B,Y</tone:Desc> 
            <tone:Unit>CV</tone:Unit> 
            <certIQ:Src>Target</certIQ:Src> 
          </rdf:Description> 
        </tone:Offset> 
      </certIQ:Tonescale> 
      <certIQ:Uniformity rdf:parseType="Resource" xmlns:unif="http://www.certifi-media.com/certIQ/1.0/uniformity#"> 
        <unif:UnifDeviation> 
          <rdf:Description> 
            <rdf:value>17.1,17.0,15.0,16.1</rdf:value> 
            <unif:Desc>R,G,B,Y</unif:Desc> 
            <unif:Unit>Percent</unif:Unit> 
            <certIQ:Src>Target</certIQ:Src> 
          </rdf:Description> 
        </unif:UnifDeviation> 
      </certIQ:Uniformity> 
      <certIQ:Profile rdf:parseType="Resource" xmlns:profile="http://www.certifi-media.com/certIQ/1.0/profile#"> 
        <profile:Dpi>300,375</profile:Dpi> 
        <profile:EffDpiH>270,375</profile:EffDpiH> 
        <profile:EffDpiV>270,375</profile:EffDpiV> 
        <profile:TargetDensity>1.7,0.8,0.07</profile:TargetDensity> 
        <profile:SDev> 
          <rdf:Seq> 
            <rdf:li>0,1.5</rdf:li> 
            <rdf:li>0,1.5</rdf:li> 
            <rdf:li>0,1.5</rdf:li> 
          </rdf:Seq> 
        </profile:SDev> 
        <profile:DeltaEab> 
          <rdf:Seq> 
            <rdf:li>0,3.5</rdf:li> 
            <rdf:li>0,3.5</rdf:li> 
            <rdf:li>0,3.5</rdf:li> 
          </rdf:Seq> 
        </profile:DeltaEab> 
        <profile:AimExposure> 
          <rdf:Seq> 
            <rdf:li>20,28</rdf:li> 
            <rdf:li>100,108</rdf:li> 
            <rdf:li>239,247</rdf:li> 
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          </rdf:Seq> 
        </profile:AimExposure> 
        <profile:Clipping>0,2</profile:Clipping> 
        <profile:UnifDeviation>0,10</profile:UnifDeviation> 
        <profile:Gamma>0.4,0.5</profile:Gamma> 
        <profile:TimeSinceTargetDays>0</profile:TimeSinceTargetDays> 
        <profile:TimeSinceTargetHours>4</profile:TimeSinceTargetHours> 
        <profile:TimeSinceTargetMinutes>0</profile:TimeSinceTargetMinutes> 
        <profile:ImagesSinceTarget>10000</profile:ImagesSinceTarget> 
      </certIQ:Profile> 
    </rdf:Description> 
    <rdf:Description rdf:about="" xmlns:certIP="http://www.certifi-media.com/certIP/1.0/"> 
      <certIP:Version>1.7</certIP:Version> 
      <certIP:Operation> 
        <rdf:Seq> 
          <rdf:li> 
            <rdf:Description> 
              <rdf:value>None</rdf:value> 
            </rdf:Description> 
          </rdf:li> 
        </rdf:Seq> 
      </certIP:Operation> 
    </rdf:Description> 
  </rdf:RDF> 
</x:xmpmeta> 
<?xpacket end="r"?> 


