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FOREWORD
[Foreword text specific to this document goes here.  The text below is boilerplate.]
Through the process of normal evolution, it is expected that expansion, deletion, or modification of this document may occur.  This Report is therefore subject to CCSDS document management and change control procedures, which are defined in the Procedures Manual for the Consultative Committee for Space Data Systems.  Current versions of CCSDS documents are maintained at the CCSDS Web site:
http://www.ccsds.org/
Questions relating to the contents or status of this document should be addressed to the CCSDS Secretariat at the address indicated on page i.
At time of publication, the active Member and Observer Agencies of the CCSDS were:
Member Agencies
· Agenzia Spaziale Italiana (ASI)/Italy.
· Canadian Space Agency (CSA)/Canada.
· Centre National d’Etudes Spatiales (CNES)/France.
· China National Space Administration (CNSA)/People’s Republic of China.
· Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR)/Germany.
· European Space Agency (ESA)/Europe.
· Instituto Nacional de Pesquisas Espaciais (INPE)/Brazil.
· Japan Aerospace Exploration Agency (JAXA)/Japan.
· National Aeronautics and Space Administration (NASA)/USA.
· Federal Space Agency (FSA)/Russian Federation.
· UK Space Agency/United Kingdom.
Observer Agencies
· Austrian Space Agency (ASA)/Austria.
· Belgian Federal Science Policy Office (BFSPO)/Belgium.
· Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.
· China Satellite Launch and Tracking Control General, Beijing Institute of Tracking and Telecommunications Technology (CLTC/BITTT)/China.
· Chinese Academy of Sciences (CAS)/China.
· Chinese Academy of Space Technology (CAST)/China.
· Commonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.
· CSIR Satellite Applications Centre (CSIR)/Republic of South Africa.
· Danish National Space Center (DNSC)/Denmark.
· Departamento de Ciência e Tecnologia Aeroespacial (DCTA)/Brazil.
· European Organization for the Exploitation of Meteorological Satellites (EUMETSAT)/Europe.
· European Telecommunications Satellite Organization (EUTELSAT)/Europe.
· Geo-Informatics and Space Technology Development Agency (GISTDA)/Thailand.
· Hellenic National Space Committee (HNSC)/Greece.
· Indian Space Research Organization (ISRO)/India.
· Institute of Space Research (IKI)/Russian Federation.
· KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.
· Korea Aerospace Research Institute (KARI)/Korea.
· Ministry of Communications (MOC)/Israel.
· National Institute of Information and Communications Technology (NICT)/Japan.
· National Oceanic and Atmospheric Administration (NOAA)/USA.
· National Space Agency of the Republic of Kazakhstan (NSARK)/Kazakhstan.
· National Space Organization (NSPO)/Chinese Taipei.
· Naval Center for Space Technology (NCST)/USA.
· Scientific and Technological Research Council of Turkey (TUBITAK)/Turkey.
· Space and Upper Atmosphere Research Commission (SUPARCO)/Pakistan.
· Swedish Space Corporation (SSC)/Sweden.
· United States Geological Survey (USGS)/USA.
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Introduction
[bookmark: _Ref138744327][bookmark: _Toc138744508][INTRODUCTORY SUBSECTIONS] – Rod, Melanie, Country Jeremy, & Jennifer
[Insert introductory subsections such as PURPOSE, SCOPE, APPLICABILITY, RATIONALE, etc.  See CCSDS A20.0-Y-2, CCSDS Publications Manual (Yellow Book, Issue 2, June 2005) for the contents of section 1.]

Latency is an issue to be noted.
References
The following documents are referenced in this Report.  At the time of publication, the editions indicated were valid.  All documents are subject to revision, and users of this Report are encouraged to investigate the possibility of applying the most recent editions of the documents indicated below.  The CCSDS Secretariat maintains a register of currently valid CCSDS documents.
[A list of documents referenced in the report goes here.  See CCSDS A20.0-Y-2, CCSDS Publications Manual (Yellow Book, Issue 2, June 2005) for reference list format.]


Use Cases 
2.1 Reference Cases (Country Jeremy)
· Personal Video Conferencing (Restricted Imagery)
· Personal Use (Low Quality)
· Talking head with static background
· Medical Conferencing (High Quality)
· Showing Medical Instrument image or live camera (static and dynamic- treadmill)
· Engineering & Science (Involve JETI to determine reference scenes)
· Analytical (Higher Quality)
· High Spatial and Temporal
· (Real-Time Decision Making)
· Operational (Situational Awareness)
· RPOD
· Anomalies
· EVA
· Uncrewed Ops
· Public Affairs
· Live (Low quality)Staged or scheduled event, real-time downlink
· Buffered (recorded) (high quality)
2.2 No Reference Cases
3. Measurements
3.1 System Description and Measurement Points (City Jeremy)
· Transmission Issues (Jitter, packet loss, etc.)
3.2 Quality Dimensions (Falk)
· Fragmentation
· Discontinuity
· Blurriness
· Luminosity
· Noisiness
Covered in ITU P.918 - Dimension-based subjective quality evaluation for video content  
[All sections and annexes should be separated by Word continuous section breaks.]

1. Current State of the Art and Tools for Video Quality - Falk
· Example - MOS, SSIM, etc.


Methods for measuring quality for space applications How to use the tools – Walt, Falk & Country Jeremy
1. Generation of a testfile database (representative scenes, reflecting the different use cases) as Reference.
2. Generation of a degradation database from the Reference Files (reflecting the possible video impairments for each use case)
3. Gathering of MeanOpinionScores (from subjective tests -> a baseline quality score)
4. Testing different existing, free available standardized Video Quality Methods and Models and compare them with the baseline scores, including subjective testing for final scoring.
5. Publish database and data sheet with quality scores for each use case! 

Quality levels need to be correlated to video user. These are the examples from Adam’s presentation as examples:
MS-SSIM on DMOS Scale
	3.1 – 4.0
	Very Low Quality – Many highly annoying compression artifacts obscuring the picture elements 

	2.6 – 3.0
	Lower Quality - Visible artifacts affecting picture quality on most screen sizes and viewing distances

	1.1 – 2.5
	Good Quality – Some artifacts may be noticeable but mostly imperceptible at correct viewing distances on all screen sizes

	0.5 – 1.0
	High Quality – Possibly from content with very low motion or complexity

	0.0  - 0.4
	Best Quality – No significant perceptual difference from the original content even at expert viewing distances





Example – Walt, JEremy, & Falk





[ANNEX TITLE]
[Annexes contain ancillary information.  See CCSDS A20.0-Y-2, CCSDS Publications Manual (Yellow Book, Issue 2, June 2005) for discussion of the kinds of material contained in annexes.]

image1.emf

