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Working document for Amd 3 of MIAF 

Abstract

The document contains technologies under consideration for the Multi-Media Application Format (MIAF), ISO/IEC 23000-22 and its’ amendments. 
1
Relax the rule on’pixi’ being mandatory
Issue #9 on GitHub for MIAF (https://github.com/MPEGGroup/MIAF/issues/9) states:

There was a brief period during which libheif was creating AVIF (which is derived from MIAF) files that were missing the 'pixi' property. This has now been fixed, but there are now some files in circulation that are technically invalid files due to MIAF requiring 'pixi' to be present. While discussing this and other issues, we have heard feedback that HEIF/MIAF has a bit too much header size overhead, so one change that could mitigate both issues is to change MIAF from always strictly requiring 'pixi' to only requiring it if the content differs from a defined default. If we make [8,8,8] the default for non-auxiliary images (main and thumbnail image items) and [8] the default for auxiliary image items, we can most likely allow content creators to reduce header overhead and make most existing 'pixi'-less images valid.
The follow-up discussion pointed that for properties that are optional in HEIF, like pixi, we should be clearer what the default is anyway (in this case, 'ask the codec').

Further comment specified that Akamai have encoded many AVIF images with the affected version of libheif. It isn't necessarily easy, practical, or possible to replace or reencode all of these long lived images.
Making pixi optional would definitely help their situation in the sense that browsers want to follow the AVIF specification and also don't want to introduce breakage where the specification as it exists today hasn't been followed.
Aside from avoiding this breakage, they agree that the overhead of HEIF/MIAF is substantial and welcome any changes to reduce this overhead with practical defaults.
With that in mind we agreed in principle to update the spec to allow derived specifications to relax the rule about pixi being mandatory, without changing the rule for existing MPEG codecs. 

2
Unifying odd dimension and subsampling restrictions on coded items, 'grid' and 'clap'
2.1 Abstract

For derived specifications where the codec supports odd dimensions and chroma subsampling, the current restrictions force users into making a choice between using Grid images or chroma subsampling when creating an image with odd dimensions. This was not the intention of the specification.
2.2 Introduction
MIAF currently restricts ‘grid’ and CleanApertureBox to not allow 

· odd width for content that has 4:2:2 subsampling

· odd width and/or height for content that has 4:2:0 subsampling

This was added since it was known that HEVC HW implementations tended not to support this very well due to the codec itself not allowing odd dimensions and subsampling. Clients could still use ‘grid’ and CleanApertureBox to create odd-sized subsampled images but would have to fall back to create a non-MIAF branded file.

For derived specifications where the codec does not have this limitation (for example AVIF/AV1), this limitation makes less sense. The derived specification may not be able to fall back to creating a non-MIAF branded file, which means whatever restrictions are in MIAF are final.

In effect, this means that if you have an odd-sized buffer that has 4:2:0 subsampled chroma, you can compress it as a coded item, but not as a Grid (or not by using CleanApertureBox).
2.3 Possible solutions

There are at least three possible ways of solving this issue without causing backwards compatibility issues:

1. Change the wording in MIAF to indicate that the ‘grid’ and CleanApertureBox restrictions are the default, but can be overridden on a codec-by-codec basis. AVIF/AV1 can then override these restrictions.

2. Remove the general restriction and add it as codec specific restrictions to the HEVC, AVC and JPEG MIAF profiles.

3. Change the wording of the restrictions to apply whatever restrictions the codec has to ‘grid’ and CleanApertureBox. Potentially also allow derived specifications to override these restrictions.

Of these solutions we prefer the 3rd since it clarifies the intent of the restrictions and minimizes the need for extra work in derived specifications.

2.4 Proposal

Add a section between “7.3.6.1 General“ and “7.3.6.2 Decoder configuration” in  with the following wording:

7.3.6.2 Item size restrictions

Codecs may have restrictions on odd frame dimensions and subsampling. For consistency, these restrictions shall apply to the Grid derived image dimensions and the CleanAperture item property width and height unless overridden for that specific codec.

NOTE 1:

For HEVC and AVC, this means that width needs to be even for 4:2:2 and 4:2:0 chroma subsampling and height needs to be even for 4:2:0.

Change wording of section 7.3.6.7 (7.3.6.8 after insertion of the new section above) in [2] from:

· cleanApertureWidth and cleanApertureHeight shall be integers;

To:

· cleanApertureWidth and cleanApertureHeight shall be integers; cleanApertureWidth and cleanApertureHeight may be further restricted depending on the codec per section 7.3.6.2.
Change the wording of section 7.3.11.4.2 (7.3.12.4.2 after insertion of new section) in [1] from:

· when the images are in the 4:4:4 or 4:0:0 chroma sampling format, there is no restriction;

· when the images are in the 4:2:2 chroma sampling format the horizontal tile offsets and widths, and the output width, shall be even numbers;
· when the images are in the 4:2:0 chroma sampling format both the horizontal and vertical tile offsets and widths, and the output width and height, shall be even numbers.

To:

· when the images are in the 4:4:4 or 4:0:0 chroma sampling format, there is no restriction;

· when the images are in the 4:2:2 chroma sampling format the horizontal tile offsets and widths shall be even numbers;
· when the images are in the 4:2:0 chroma sampling format both the horizontal and vertical tile offsets and widths shall be even numbers.
· the output width and height may be further restricted depending on the codec per section 7.3.6.2.
2.5 References

[1] ISO/IEC 23000-22 “Revised text of ISO/IEC FDIS 23000-22 Multi-Image Application Format”, w18260
[2] Text of ISO/IEC 23000-22 FDAM 2 MIAF HEVC Advanced HDR profile and other clarifications, MDS20317_WG03_N00255
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