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Abstract
[bookmark: _Hlk92834769][bookmark: _Hlk117132374][bookmark: _Hlk101277696]This document summarizes the activities of AHG13: Film grain technologies, between 29th meeting (teleconference, 11-20 January 2023) and the 30th Meeting (Antalya TR, 20–28 April 2023).
Mandates
At the 29th meeting of the ITU-T/ISO/IEC Joint Video Experts Team (JVET), an ad hoc group on Film grain technologies was established with the following mandates:
· Study the benefits and characteristics of film grain technologies, including autoregressive and frequency-filtering technologies.
· Produce and finalize the JVET-AC2020 draft of the Technical Report on Film grain synthesis technology for video applications and suggest future improvements as necessary.
· Study alternative film grain models and their associated documentation.
· Coordinate with AHG4 on soliciting additional test materials as needed for further investigations on film grain technologies.
· Study preprocessing and encoder technologies for determining values for FGC (Film Grain Characteristics) SEI message syntax elements.
· Identify potential need for additional film grain technology and signalling, if needed.
· Coordinate development of film grain technology software and configuration files.
· Coordinate with AG 5 on finalizing the draft plan for subjective quality testing of the FGC SEI message JVET-AC2022 and conduct preparations for such testing.
· Coordinate with AHG3 for software support of the FGC SEI message.

The regular JVET e-mail reflector was used for discussions (jvet@lists.rwth-aachen.de). A single e-mail related to AHG13 activity was sent to the JVET reflector during the AHG period.
Discussion
The group focused its efforts on preparing the technical report for the issuance of the CD ballot.  The editors met on a biweekly cadence throughout the period.  The editorial process consisted of resolving many editorial issues without any major changes in the structure of the document.
Additional discussions were related to development of multiple software packages for synthesis of film grain technologies by multiple sources.  Informal subjective testing results were also discussed.  Finally, content for film grain testing was discussed with efforts underway to select content and how to prepare content.  Several companies have been approaching this topic.
Related contributions
Four contributions related to AHG13 were identified as of 04/21/2023.  One additional document related to film grain testing was uploaded for AHG4.
· One was the AHG report:
· JVET-AD0013 JVET AHG report: Film grain technologies (AHG13)

· Three were related to film grain testing and software development:
· [bookmark: _Hlk124311934][bookmark: _Hlk101279699]JVET-AD0238 On Film Grain Synthesis Subjective Evaluation and Further Work
· [bookmark: _Hlk132928963]JVET-AD0241 AHG13: On Film Grain Objective Metrics
· [bookmark: _Hlk124312042][bookmark: _Hlk132929141]JVET-AD0332 AHG13/AHG3: software development related to FGC SEI message

· One was related to AHG4 and explore film grain testing:
· [bookmark: _Hlk124321296][bookmark: _Hlk132928553][bookmark: _Hlk132929330]JVET-AD0276 AHG4: experiments in preparation of film grain visual tests
Contributions
JVET-AD0238 On Film Grain Synthesis Subjective Evaluation and Further Work
This contribution would like to encourage the group to prioritize the use case that tries to preserve the artistic intent, this is considered of great potential, and it is also a harder goal to achieve.
In JVET-AC0199 [3], it was claimed by some of the authors of this contribution that after subjective evaluation of the current shared tools that the current algorithm may not be optimized, which leads to significant artifacts. It was noted that the MCTF-based denoising may also not be optimum and an alternative filtering process could be developed. It was also mentioned that for heavy grain sequences, the synthesized grain is rather coarse, and there are obvious repetitive patterns. Parameters are recommended to control the granularity of synthesized film grain, and the frequency-based FGS method and auto-regressive (AR) based method shows different results under different circumstances. Better implementations of the denoiser and film grain modeling are recommended to show the effectiveness of the current FGS SEI message and film grain synthesis method. 
This contribution would like  to encourage the group to further develop and make available tools and methodologies that facilitate the usage of the FGS techniques under development in JVET.
JVET-AD0241 AHG13: On Film Grain Objective Metrics
The subjective evaluation of film grain synthesis is recommended in the last JVET meeting. However, there are no widely used metrics for the evaluation of film grain synthesis results, which highly limits the development of film grain related technologies. This document provides the evaluation of metrics, i.e., NSS (Natural Scene Statistics), for the film grain synthesis. The main observations and conclusions are as follows,
1.	For images with relatively simple content, the NSS is highly correlated with the subjective perception of the human eye. 
2.	For images with complex content and film grain characteristics, the NSS has a poor relationship with subject results.
3.	For videos, the NSS shows even worse results.
4.	NSS is not suitable to be the film grain synthesis objective metric of videos.  An improved NSS or other methods are recommended to be studied for the film grain evaluation.
JVET-AD0332 AHG13/AHG3: software development related to FGC SEI message
This contribution describes the contents of the newly created JVET gitlab group called “JVET AHG Film Grain Technologies”, its connections with reference software, and the plans for future developments.
JVET-AD0276 AHG4: experiments in preparation of film grain visual tests
This document reports about some experiments in preparation of visual tests planned in JVET-AC2022 for FGC SEI visual tests on top of VVC, more specifically the first category which goal is to assess the visual improvement brought by film grain synthesis over a wide range of coding quality. Internal testing in InterDigital labs were performed and indicate that the test planned can show a measurable impact of film grain synthesis on visual quality, which can be translated to bitrate savings.
It is further recommended to add tests at a higher quality range using a direct comparison method, since film grain synthesis at high quality is expected to have a much larger impact on bitrate than for the quality range commonly used for DCR tests.
This document will be reviewed by AHG4.
Recommendations
The AHG recommends: 
· the related input contributions are reviewed; 
· testing of FGC be discussed; and 
· continue the study of film grain technologies in JVET.
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