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1. [bookmark: _Toc136617699]Overview
During MPEG #142, contributions were received and discussed during the file format committee meetings and online via Gitlab. Certain topics were agreed to carry forward for further discussion and as candidates for refinement and inclusion as  potential updates to 23001-17.  The primary topics of interest include:
1. Contribution: m63226 Numerically Lossless Coding
2. Contribution: m63232 Patterned Image Reconstruction
[bookmark: _Toc136617700]m63226 Numerically Lossless Coding
0. [bookmark: _Toc136617701]Background
With the ongoing implementation of the 23001-17 codec for raw imagery in HEIF and ISOBMFF, currently at DIS, a topic was introduced, via contribution m63226_Numerically_Lossless_Coding, to explore the option of integrating support for numerically lossless compression. This provides expected benefits for storage and transmission use cases.
0. [bookmark: _Toc136617702]References
· MPEG/Systems/FileFormat/isobmff#192
0. [bookmark: _Toc136617703]Use Cases
· Reduce storage footprint for raw imagery content stored in HEIF files.
· Reduce transmission bandwidth for raw imagery content when transmitting HEIF files.
· Numerically lossless compression of imagery captured and stored in scientific and analytical formats.
0. [bookmark: _Toc136617704]Requirements
· Perform numerically lossless compression on:
· Uncompressed images, sequences, and video samples compliant with 23001-17, which includes floating point and complex variable forms of pixel and component values and patterned imagery, such as raw Bayer.
· Individual uncompressed image tiles, when tiling is utilized.
· A selected subset of individual uncompressed image tiles, when tiling is utilized.
· Support all content arrangement allowed by 23001-17.
· Random access to defined sub-image areas, such as tiles, in an image item/sample.
· Efficient implementation of static encoder dictionaries shared across tiles.
· Widely available and supported numerically lossless compression software.
· High throughput compression and decompression with modest processing capabilities.
· Operate in a transparent manner for a user.
0. [bookmark: _Toc136617705]Path to Solution
· Determine if solution should be included within 23001-17 or if a different standard is more appropriate, including implementation as a stand-alone document/capability.
· Research options for numerically lossless compression. Review dataset compression within HDF5 as a model. This is a representative implementation for this type of compression, although not everything in HDF5 is needed. Interest is focused on 2D/3D images and not N-dimensional datasets.
· Investigate general options, such as DEFLATE, as well as other options possibly providing additional benefit for challenging, but common cases, such as raw Bayer and other raw forms with significant non-uniformity, etc.
· Define implementation details to support requirements and desired features.
· Investigate the potential for applying the solution to “blobs” of metadata content.
· Document prospective solution options in contribution to MPEG #143.
0. [bookmark: _Toc136617706]Potential Challenges
· This is a topic which can easily grow in scope, which may generate diverging interests and goals, making consensus building difficult.
· Determining whether a general solution, such as DEFLATE, or a more tailored solution for imagery is more appropriate.
[bookmark: _Toc136617707]m63232 Patterned Image Reconstruction
0. [bookmark: _Toc136617708]Background
The m63232 Patterned Imager Reconstruction contribution describes a specific need to support transformative capabilities for uncompressed patterned imagery.  This is needed as raw patterned imagery, such as Bayer, requires colorization before display, processing, analysis, etc. While this is true for patterned imagery, it is also true of other forms of uncompressed imagery, such as raw infrared imagery requiring non-uniformity corrections before display, processing, and analysis. Descriptive properties are included in 23001-17 to facilitate these needed capabilities, but they do not in and of themselves provide explicit instruction to software to perform any transformative operations. It is recognized a broader, generalized approach for transformative capabilities with uncompressed imagery is needed due to the somewhat unique requirements for certain forms of raw, uncompressed imagery.
0. [bookmark: _Toc136617709]References
· MPEG/Systems/FileFormat/isobmff#193
0. [bookmark: _Toc136617710]Use Cases
· In general, transformation of stored raw uncompressed images and video samples as preparation for display, processing, analysis, etc.
0. [bookmark: _Toc136617711]Requirements
· Provide transformative capabilities for generating desired forms of image and video sample manipulation based on the needs of specific types of raw uncompressed imagery.
· Support the ability to daisy-chain multiple transformative operations in a user defined order.
0. [bookmark: _Toc136617712]Potential Solutions
Multiple approaches to address either image items or video samples were proposed as candidates for further research and investigation. A few pros and cons were also captured. These include:
1. Derived visual tracks (as described in ISO/IEC 23001-16, in MDS20319-WG03N0257)
· Transforms can take multiple inputs (either for a single transform or by chaining multiple transforms taking different inputs)
· Transforms have an internal timing and spread over multiple samples (e.g. dissolve)
2. Restricted track with essential sample group(s) (as described in section 8.15 of the tentative 8th edition of ISOBMFF)
· The essential sample group(s) feature allows an explicit signaling of the order of transforms and to explicitly signal a track shall be processed only if the transform is recognized by a player.
· Required calibration, colorization, and other adjustments can be signaled using essential (possibly defaulted) sample groups and an 'esgh' sample group signaling the order in which a file reader shall apply each transformation relative to the decoding process.
3. Track with dedicated transform property defined in sample entry (similar to 'clap')
4. Transformative item properties associated with a derived image.
A suggestion was made to review the DNG specification, which addresses metadata associated with de-Bayering. 
0. [bookmark: _Toc136617713]Path to Solution 
Perform initial research and refine the pros and cons of the identified alternative courses of action. Report findings, suggestions, and any proposed solution approaches at MPEG #143.
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