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Abstract
This document summarizes the activity of AHG9 (SEI message studies) between the 33rd JVET Meeting (by teleconference, 17–26 January 2024) and the 34th JVET Meeting (Rennes, FR, 17–24 April 2024).
1 Introduction
At the 33rd JVET meeting, the AHG on SEI message studies was established with the following mandates:
· Study the SEI messages in VSEI, VVC, HEVC and AVC.
· Discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034, and propose improvements as appropriate.
· Collect software and showcase information for SEI messages, including encoder and decoder implementations and bitstreams for demonstration and testing.
· Coordinate with WG 4 and AG 5 to evaluate visual quality in the context of MPI, and prepare for conducting subjective viewing during the next meeting.
· Identify potential needs for additional SEI messages, including the study of SEI messages defined in HEVC and AVC for potential use in the VVC context.
· Study the alignments of the same SEI messages in different standards.
· [bookmark: _Hlk164178801]Coordinate with AHG8 and WG 4 to study mechanisms for signalling metadata in the context of machine analysis of coded video content.
· Coordinate with AHG3 for software support of SEI messages.
2 Related contributions
A total of 43 contributions are identified relating to the mandates of AHG9. Some contributions also relate to the work of AHG8, AHG16, and CICP.
The following is a list of contributions related to the mandates of AHG9.
2.1 Study the SEI messages in VSEI, VVC, HEVC and AVC
JVET-AH0175 [AHG9/CICP] On constraints and reference of MatrixCoefficients (Bytedance)
JVET-AH0175 relates to CICP
2.2 Discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034
2.2.1 [bookmark: _Hlk132900447][bookmark: _Hlk156053727]JVET-AC2027 SPO and PON SEI messages in VVC (draft 7)
JVET-AH0121 AHG9: On the SEI processing order SEI message [M. M. Hannuksela, F. Cricri, J. Boyce (Nokia)]
JVET-AH0123 AHG9: On applying the SEI processing order to generated pictures [M. M. Hannuksela, F. Cricri (Nokia)]
JVET-AH0124 AHG9: Latency signalling in the SEI processing order SEI message [M. M. Hannuksela, F. Cricri (Nokia)]
JVET-AH0132 AHG9: On use of PON SEI messages [L. Chen, O. Chubach, Y.-W. Huang, S. Lei (MediaTek)]
JVET-AH0134 [AHG9] Improvement on the SEI processing order SEI message [Gao, P. Wu, Y.-X. Bai, S.-W. Xie, M.-H. Jia, W.-H. Niu, C. Huang(ZTE)]
JVET-AH0158 AHG9: On association between SEI Processing Order and Processing Order Nesting SEI messages [Hendry, J. Nam, S. Kim, J. Lim (LGE)]
JVET-AH0159 AHG9: On aspects related to SEI processing order and processing order nesting SEI messages [Hendry, J. Nam, S. Kim, J. Lim (LGE)]
2.2.2 JVET-AG2034 SEI messages for VSEI (Draft 1)
Encoder optimization information SEI message
Contributions related to the encoder optimization information SEI message are also included in the section on JVET-AG2032 TuC for VSEI
JVET-AH0108 AHG9: Editorial improvements of the encoder optimization information SEI messages [C. Kim, Hendry, J. Lim, S. Kim (LGE)]
JVET-AH0111 AHG9: Proposed update on the encoder optimization information SEI message [C. Kim, Hendry, J. Lim, S. Kim (LGE)]
JVET-AH0115 AHG9: Bit-depth truncation as optimization type in EOI SEI message [C. Kim, Hendry, J. Lim, S. Kim (LGE), D. Ding, R. Chernyak, G. Teniou, S. Wenger, S. Liu (Tencent)]
[bookmark: _Hlk156053840]Object mask information SEI message
JVET-AH0160 AHG9: On persistence cancellation of an object mask information SEI message [Hendry, J. Nam, S. Kim, J. Lim (LGE)]
Picture modality information
JVET-AH0049 AHG9: Modality Information SEI for AVC and HEVC [J. Gao, H.-B. Teo, C.-S. Lim, K. Abe, V. Drugeon (Panasonic)]
2.2.3 JVET-AC2032 TuC for VSEI (version 3)
NNPF and PPF SEI messages
JVET-AH0047 AHG9: On grouping of post-processing filters [Y.-K. Wang, W. Jia, J. Xu, L. Zhang (Bytedance)]
JVET-AH0125 AHG8/AHG9: Indication of NNPFs and processing chains for machine consumption [M. Hannuksela, F. Cricri, H. Zhang (Nokia)]
JVET-AH0126 [AHG9]: Neural network post-filter for recovering images from energy-aware images [C-H Demarty, F. Aumont, L. Blonde, E. Reinhard, O. Le Meur (InterDigital)]
JVET-AH0164 AHG9: Quality metric SEI [J. Boyce, M. M. Hannuksela, F. Cricri (Nokia)]
JVET-AH0174 [AHG9] Spatial extrapolation as a new NNPF purpose and some bug fixes [J. Xu, Y.-K. Wang (Bytedance)]
[bookmark: _Hlk156053817][bookmark: _Hlk156053791]Encoder optimization information SEI message
Contributions related to the encoder optimization information SEI message are also included in the section on JVET-AG2034 SEI messages for VSEI version 4 (Draft 1)
JVET-AH0108 AHG9: Editorial improvements of the encoder optimization information SEI messages [C. Kim, Hendry, J. Lim, S. Kim (LGE)]
JVET-AH0111 AHG9: Proposed update on the encoder optimization information SEI message [C. Kim, Hendry, J. Lim, S. Kim (LGE)]
JVET-AH0115 AHG9: Bit-depth truncation as optimization type in EOI SEI message [C. Kim, Hendry, J. Lim, S. Kim (LGE), D. Ding, R. Chernyak, G. Teniou, S. Wenger, S. Liu (Tencent)]
Image format metadata SEI messages
JVET-AH0173 AHG9: SEI message for International Color Consortium (ICC) profiles [Arianne Hinds, Stephan Wenger, Gilles Teniou]
Multiplane image information SEI message
JVET-AH0150 AHG9: On the proposed MPII SEI message for non-parallel MPI layers [Y. Li (SJTU), Y.-K. Wang (Bytedance), Y. Xu, K. Yang (SJTU)]
JVET-AH0197 AHG9: Showcase on multiplane image SEI message [A. Harinkhede, V. G. R., A. Sarate, J. R. Arumugam, J. Shingala (Ittiam), W. Husak, D. Y. Lee, S. McCarthy, S. Oh, G.-M. Su, G. J. Sullivan (Dolby)]
JVET-AH0197 also relates to the mandate to collect software and showcase information and to the mandate to coordinate with WG 4 and AG 5 to evaluate MPI visual quality
AI and copyright SEI messages
JVET-AH0052 AHG9: Text Description Information SEI Message [S Deshpande (Sharp)]
JVET-AH0052 also relates to the mandate to identify potential needs for additional SEI messages
JVET-AH0070 AHG9: On an extension of AI text data SEI message [T. Chujoh, Z. Fan, T. Ikai (Sharp), L. Jin, H. Watanabe (Waseda Unv.)]
JVET-AH0112 AHG9: Signalling video usage for AI-driven processes in SEI message [C. Kim, Hendry, J. Lim, S. Kim (LGE)]
JVET-AH0112 also relates to the mandate to identify potential needs for additional SEI
JVET-AH0177 AGH9: Move the AI Labelling SEI from TuC to VSEI WD for consent/ballot [G. Teniou, S. Wenger, A. Hinds]
Generative face video SEI message
JVET-AH0053 AHG9: Comments on Generative Face Video SEI [S. Deshpande (Sharp)]
JVET-AH0054 AHG16: On the generative face video SEI message [H.-B. Teo, J.-Y. Thong, K. Abe, C.-S. Lim, K. Jayashree (Panasonic)]
JVET-AH0118 AHG9/AHG16: Showcase for picture fusion for generative face video SEI message [S. Gehlot, G. Su, P. Yin, S. McCarthy, G. J. Sullivan (Dolby)]
JVET-AH0118 also relates to the mandate to collect software and showcase information
JVET-AH0127 AHG9/AHG16: The SEI message design for scalable representation and layered reconstruction for generative face video compression [J. Chen, B. Chen, Y. Ye, R.-L. Liao (Alibaba), S. Yin, S. Wang (CityU)]
JVET-AH0137 AHG9: Indicating timing information for generative face video (GFV) output pictures [L. Chen, O. Chubach, Y.-W. Huang, S. Lei (MediaTek)]
JVET-AH0138 AHG9/AHG16: Pupil position SEI message for Generative Face Video [A. Trioux, Y. Yao, F. Ma, F. Yang(Xidian Univ.), F. Xing, Z. Wang(Hisense)]
JVET-AH0148 AHG9/AHG16: On key point coordinates calculation for the generative face video SEI message [K. Yang (SJTU), Y.-K. Wang (Bytedance), Y. Xu, Y. Li (SJTU)]
JVET-AH0239 AHG9/AHG16: Software Implementation of Generative Face Video SEI Message [B. Chen, J. Chen, R. Zou, Y. Ye, R.-L. Liao (Alibaba), S. Wang (CityU)]
JVET-AH0239 also relates to the mandate to collect software and showcase information
Film grain regions SEI message
JVET-AH0166 AHG9: Improvements to the film grain regions characteristics SEI message [Shaowei Xie, Ping Wu, Ying Gao, Yaxian Bai, Menghu Jia, Weihong Niu, Cheng Huang (ZTE)]
JVET-AH0212 	AHG9/AHG13: Updates on the implementation of film grain regions characteristics SEI message [G. Teniou, P. De Lagrange, E. François]
[bookmark: _Hlk156053872]Large SEI and versatile RBSP SEI messages
JVET-AH0167 AHG9: On payload size signalling for SEI messages [M. Pettersson, M. Damghanian, R. Sjöberg (Ericsson)]
2.3 [bookmark: _Hlk156053893]Collect software and showcase information for SEI messages
JVET-AH0118 AHG9/AHG16: Showcase for picture fusion for generative face video SEI message [S. Gehlot, G. Su, P. Yin, S. McCarthy, G. J. Sullivan (Dolby)]
JVET-AH0118 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034
JVET-AH0197 AHG9: Showcase on multiplane image SEI message [A. Harinkhede, V. G. R., A. Sarate, J. R. Arumugam, J. Shingala (Ittiam), W. Husak, D. Y. Lee, S. McCarthy, S. Oh, G.-M. Su, G. J. Sullivan (Dolby)]
JVET-AH0197 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034 and to the mandate to coordinate with WG 4 and AG 5 to evaluate MPI visual quality
JVET-AH0239 AHG9/AHG16: Software Implementation of Generative Face Video SEI Message [B. Chen, J. Chen, R. Zou, Y. Ye, R.-L. Liao (Alibaba), S. Wang (CityU)]
JVET-AH0239 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034
2.4 Coordinate with WG 4 and AG 5 to evaluate MPI visual quality
JVET-AH0045 AHG9: Report on the joint AG 5, WG 4, and WG 5 (AHG9) conference call on preparations to evaluate video quality in the context of MPI [S. McCarthy, J.-R. Ohm, M. Wien, B. Kroon]
JVET-AH0197 AHG9: Showcase on multiplane image SEI message [A. Harinkhede, V. G. R., A. Sarate, J. R. Arumugam, J. Shingala (Ittiam), W. Husak, D. Y. Lee, S. McCarthy, S. Oh, G.-M. Su, G. J. Sullivan (Dolby)]
JVET-AH0118 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034 and to the mandate to collect software and showcase information
JVET-AH0290 AHG9: real-time demonstration of MPI (V3C) [R. Gendrot, F. Galpin, C. Guede, B. Chupeau, B. Leroy, G. Martin-Cocher (Interdigital)]
2.5 [bookmark: _Hlk156053922]Identify potential needs for additional SEI messages, including study of AVC and HEVC SEI messages for use in VVC
JVET-AH0052 AHG9: Text Description Information SEI Message
JVET-AH0052 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034
JVET-AH0112 AHG9: Signalling video usage for AI-driven processes in SEI message (LGE) [C. Kim, Hendry, J. Lim, S. Kim (LGE)]
JVET-AH0112 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034
JVET-AH0161 AHG9: Region packing information SEI [J. Boyce, M. M. Hannuksela, H. Zhang (Nokia)]
JVET-AH0162 AHG9: Constituent rectangles SEI [J. Boyce, M. M. Hannuksela (Nokia)]
JVET-AH0172 AHG9: Text comment SEI message [P. de Lagrange, D. Doyen, E. François, F. Urban, C. Salmon-Legagneur (InterDigital)]
JVET-AH0173 AHG9: SEI message for International Color Consortium (ICC) profiles [Arianne Hinds, Stephan Wenger, Gilles Teniou]
JVET-AH0173 also relates to the mandate to discuss JVET-AG2027, JVET-AG2032, and JVET-AG2034
JVET-AH0198 AHG9: No display and no display purpose SEI messages [S. McCarthy, G. J. Sullivan, P. Yin (Dolby)]
JVET-AH0204 AHG9: Lens Optical Correction SEI message [G. Teniou, S. Wenger]
3 Activities
The regular JVET e-mail reflector was used for discussions (jvet@lists.rwth-aachen.de) with [AHG9] in message headers. Several emails with [AHG9] were exchanged relating to planning for a joint meeting of AG5, WG4, and AHG9 of JVET on preparing to evaluate video quality in the context of MPI. No other emails with [AHG9] were exchanged.
4 Recommendations
The AHG recommends to:
· Review all related contributions; and
· Continue SEI messages studies.
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