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Introduction

This contribution advocates the adoption of generalized pan-scan support, notes that 4:2:2 is a stated but unfulfilled requirement of the JVT video codec project, suggests an initial design for 4:2:2 support, and discusses some thoughts on 4:4:4, 10-bit and 12-bit support, and support of more than three video components.
Most of the comments in this contribution echo those made in D.50 at the November 2000 meeting of ITU-T SG16 – a contribution that received a favorable reception at the time.

Decoder Cropping and Generalized Pan-Scan
The current JVT design includes, in Annex C, specification of an arbitrary cropping rectangle.  We support this, and advocate that the cropping rectangle should be able to change from picture to picture in the sequence.  The output of the decoding process should be understood to be the cropped picture.

It is common for the shape of the display attached to a video decoder to differ from the shape of the video region that has been encoded.  For example, video coded with a 16:9 aspect ratio may need to be displayed on a 4:3 aspect ratio display.  H.262|MPEG-2 supports this to some extent by the parameters display_horizontal_size, display_vertical_size, frame_centre_vertical_offset, and frame_centre_horizontal_offset.  The most recent amendment to H.262|MPEG-2 goes a step further by allowing more than one set of such parameters to be sent with the video bitstream.
We propose that JVT should go one more step beyond that by adding an index/identification number associated with each set of such “pan-scan” information in order to enable allowing the encoder to send a number of different indexed choices to the decoder regarding which set of pan-scan data to use – such as allowing more than one pan-scan data set for a given display aspect ratio (something not supported in the H.262|MPEG-2 amendment design).
Generalized pan-scan could be used for more than just display size adaption.  It could be used to follow a particular actor with an associated ID number, to specify a hierarchy of importance to smaller and smaller picture regions, to specify a good place to overlay a “bug”, or subtitles, etc.

H.262|MPEG-2 uses 1/16-th sample precision to specify its pan-scan vectors.  We consider this reasonable.

In defining the generalized pan-scan function, the understanding should be that the pan-scan functionality operates relative to the cropped rectangle such that the region outside of the cropping rectangle is never part of the expected visible area.  Thus an encoder should be able to put whatever it wants outside of the cropped rectangle (such as black bars, camera artifacts, extrapolated sample values, etc.) without worry of artifacts being shown to viewers.

One easy way to support the cropping rectangle would be to simply assign pan-scan ID number 0 to this rectangle and otherwise encode it in the same fashion as any other pan-scan vector (with a restriction that its rectangle should be in full sample units).

Interlaced 4:2:2 Support

The concept of 4:2:0 for interlaced video is pretty strange.  It involves creating samples at spatio-temporal locations that do not correspond with the normal sampling of cameras outputs (such as BT.601 sampling) and then involves a similarly ugly attempt at undoing this strange sampling structure after decoding for displays.  Interlaced displays operate using scan lines that have no natural correspondence with 4:2:0 interlaced sampling grids.  This chain of processing produces strange artifacts that have been the subject of several press articles on DVD output quality.  It is also considered anathema to studio use, particularly with multi-generation coding.

I believe simple 4:2:2 chroma format support can be easily specified by:
1. Redefining the meaning of each coded block pattern indicator for chroma to indicate the presence of coefficients in either 4x4 sub-block of each chroma plane (no syntax change needed for CBP, just reinterpretation),
2. Not reducing the vertical resolution of chroma motion vectors (a small and simple change), and

3. Increasing the size of the step size of chroma relative to luma, e.g., by increasing the chroma QP by 2 in all cases (trivially easy).
These are small changes.  Possibly, later tweaking the meaning of coded block pattern and luma/chroma relative values might help further, but the above seems like a good first step.
I see no inherent reason why an implementation that supports 4:2:0 video at resolution WxH would have difficulty supporting 4:2:2 video at resolution WxH*3/4.  Specifying profiles this way would be a good way to provide 4:2:2 support in a broad variety of systems.

4:4:4, 10-Bit, 12-Bit, and Polycomponent Video

Specifying 4:4:4 operation would be similar in principle to supporting 4:2:2, but would probably require a new CBP definition.

10-bit and 12-bit video could probably be supported in the spec with essentially no alteration other than changing the clipping range from 0..255 to 0…1023 or 0…4095.  Although easy to put into the spec, these would be more difficult to expect to see implemented in a decoder.
Similarly, support more than three component planes in a consistent fashion may be worth consideration.
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	Microsoft Corp.
	

	Mailing address
	One Microsoft Way
Redmond, WA 98052 USA
	

	Country
	USA
	

	Contact person
	Gary J. Sullivan
	

	Telephone
	+1 (425) 703-5308
	

	Fax
	+1 (425) 706-7329
	

	Email
	garysull@microsoft.com
	

	Place and date of submission
	3rd (Fairfax) JVT meeting, May 6-10, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
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	Contribution number
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	Disclosure information – Submitting Organization/Person  (choose one box)
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)
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Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.
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The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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	3.2
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