
 

1566 La Pradera Dr 
Campbell, CA 95008 

www.videoclarity.com 
408-379-6952 

 
 
 
 
 
 
 
 

White Paper: Video Testing for Broadcasters. 
 
 
 
 
 
 
 
 
 
 
 

Bill Reckwerdt, CTO 
Video Clarity, Inc. 

 
 

 
 

Version 4.0 A Video Clarity White Paper page 1 of 4 



 

This paper explores the challenges Broadcasters 
face when assessing video quality. A 
combination of video processing, compression, 
transmission, and decompressing determine the 
system’s performance. While video quality 
relates directly to video processing and 
compression efficiency, the broadcaster should 
not dismiss transmission errors and set-top box 
output. Broadcasters should evaluate the video 
quality throughout the development, quality 
assurance, and deployment phases. 
 
Most users expect that a single video test & 
measurement system can produce an exact 
metric of video quality. Unfortunately, no simple 
metric (or test device) exists that can 
comprehensively measure and categorize video 
quality. The ITU has formed a group to study 
objective measurement tools, the “Video Quality 
Experts Group” or (VQEG). Their conclusions, 
thus far, have been captured in the “VQEG 
Report on the Validation of Objective Models of 
Video Quality Assessment.”

Factors Involved in Video Quality 
Video processing and compression algorithms 
change the characteristics of the original 
program in the quest of reducing the bandwidth 
needed to send the programming information to 
the home. The art is to do this without allowing 
the audience to perceive a change in video 
quality. Successful video processing and 
compression algorithms perform the desired 
modifications while presenting a result to the 
viewer that, subjectively, looks natural and 
realistic. This sounds difficult, but it is necessary 
when transmitting many channels of high-quality 
programming. 
 
Broadly speaking, five factors affect the video 
quality: 
• Video Pre-Processing 
• Constant Bit Rate (CBR) versus Variable Bit 

Rate (VBR) 
• Inherent video compression efficiency 
• Transmission Quality/ Error Recovery 
• Inherent video decompression efficiency 

Video Testing Challenges 
Each broadcaster - traditional or web caster - 
must deal with rapidly changing varieties of 
programming, new video processing algorithms, 
and new compression algorithms. Video 

processing and compression companies 
continuously invent sophisticated ways to reduce 
the huge bandwidth requirements to manageable 
levels. How can broadcasters know if a new 
algorithm is better than their current choice? 
 
Broadcasters invite the various video processing, 
compression, transmission, and decompression 
companies into their R&D facilities, and perform 
side-by-side tests also known as a "bake-off". 
Each vendor starts with the same source 
material, and does their best to reduce the 
bandwidth while keeping the video quality high. 
 
While an objective measurement would create a 
repeatable quantitative number, VQEG is not 
prepared to propose one model over another. In 
other words, objective metrics are still evolving. 
In the meanwhile, subjective side-by-side 
comparisons are still needed. 
 
The broadcaster shows the results to a group of 
experts and asks them which is best. This is 
termed subjective video analysis, and it 
measures the overall perceived video quality. 
The most commonly used video quality 
evaluation method is the Mean Opinion Score 
(MOS), recommended by the ITU. It consists in 
having several experts view a known distorted 
video sequences in order to rate its quality, 
according to a predefined quality scale. By doing 
this the expert viewers are trained to build a 
mapping between the quality scale and a set of 
processed video sequences. After the “training” 
is complete, the subjects are then asked to rate 
the new video processing algorithms.  
 
Simply stated, the test setup is 
• Start with a known video sequence. 
• New Video Processing system alters the 

video sequence. 
• Display the original and processed video 

sequences. 
• Bring in experts to subjectively vote. 
 
Complexity arises as 
• New Video Processing systems may need 

new equipment to playback the video 
sequences. 

• The original and processed video sequences 
should be displayed in random orders. 

• Expert viewers are expensive and do not 
produce repeatable results. 
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Video Quality Testing Methodologies 
Video Quality Testing can be done in 1 of 2 
ways: Subjectively or Objectively. Follow these 
links for more information about Subjective 
Testing and Objective Testing methodologies. 
 
In the Subjective case, experts view multiple test 
clips and vote based on a quality scale (usually 
1-5). The Test Equipment must play the video 
sequences in a pre-defined order and allow the 
expert time to vote. This is a tedious exercise 
and is not highly repeatable, but it is based on 
actual users so it is accurate. 
 
In the Objective case, an algorithm “watches” the 
video sequence and measures the luminous, 
chrominance, blockiness, edge sharpness, and 
temporal changes. This data is then correlated 
with respect to the source video sequence, and a 
assessment is made about quality. In order to do 
this, care must be taken to spatially and 
temporally line up the data to prevent alignment 
errors from affecting the video score. 
 
Regardless of the methodology, the video test 
setup must be repeatable. Ideally, the video 
scoring is also repeatable. 

Video Quality Testing Equipment 
To streamline the process, equipment for video 
quality testing needs to be defined, which can 
capture, play, and analyze any two video 
sequences. Further, as new input/output 
modules are continuously under development, 
the test equipment should use an open-
architecture approach to ease upgradeability. 
 
The following are the key attributes of a robust 
video quality testing tools. 
• Allow a way to import video sequences 

regardless of their file type – i.e. AVI, 
QuickTime, Raw, Video Editor, MPEG, etc. 

• Convert all video sequences to user-
selectable resolution, bit depth, and color 
format so that they can be displayed multiple 
viewing modes on the same display. 

• Serve video sequences to the encoder 
and/or video processing unit using SDI, 
Component, DVB-ASI or DVI. 

• Capture the output of the encoder or the 
encoder/decoder pair. 

• Align the captured and played out video 
sequences both spatially and temporally. 

• Allow multiple playing modes such as play, 
shuttle, jog, pause, zoom and pan. 

• Apply reference and no-reference objective 
metrics to the video sequences to score the 
video. 

• Log/graph the objective scores for easy 
analysis. 

• Export pieces of video sequences to further 
analyze off-line. 

Setting up Consistent Tests 
Simplicity is the key to any test. Aim to change 
only one variable at a time. 
• Select a known test sequence, either one of 

the VQEG sequence or something which is 
indicative of your broadcast material. 

• Use serial digital video as the input to the 
video processor and/or video compression 
unit. 

• Build out a network where you can inject 
known errors into it. 

• Use a common set-top box or video 
decompression unit. For ultimate video 
quality, select one with SDI output. 

• Capture the video decompression output to 
compare it with the input. 

• Compare the source and resultant video 
sequences on either 1 monitor with pan/scan 
or on 2 monitors 

o If 2 monitors are used, then calibrate 
both monitors to the same black 
levels, contrast, etc. using a known 
test pattern. 

• Store the results of the objective metrics, 
and the subjective MOS score. 

 
Video compression systems inevitably introduce 
artifacts as the bit rate lowers. Running a system 
side-by-side with a video reference is the most 
useful way to categorize and relate the severity 
and frequency of the artifacts. While looking at 
artifacts, the video test equipment should 
highlight edge noise, blocking & tiling, dark 
pictures, and tearing. 
 
Please remember that when testing an 
equipment manufacturer, tuning control 
mechanisms may need to change. Thus, the 
testing is not complete until the optimal 
calibration is done. Further, some equipment 
manufacturers will look better in some instances; 
while others look better in other instances. 
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Figure 1: Video Testing for Broadcasters 

 
 
Figure 2: Multiple Display Modes with 
Objective Scoring 

 
 

Conclusion 
The following ingredients provide the basis for 
useful video quality testing 
• Good preparation 
• Known test sequences 
• Flexible video test equipment 
• Methodical test plan 
• Experienced judges  

The Author 
Bill Reckwerdt has been involved in digital video 
since the early 90’s from digital compression, 
video on demand, to streaming servers. He 
received his MS specializing in Behavioral 
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University of Illinois Urbana-Champaign. 
 
He is currently the VP of Marketing and the CTO 
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website at http://www.videoclarity.com. 
 
 

Version 4.0 A Video Clarity White Paper page 4 of 4 

http://www.videoclarity.com/

	Factors Involved in Video Quality
	Video Testing Challenges
	Video Quality Testing Methodologies
	Video Quality Testing Equipment
	Setting up Consistent Tests
	Conclusion
	The Author


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


