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Abstract
This document summarizes the activities of AHG10: Encoding algorithm optimization, between the 25th meeting (teleconference, 12-21 January 2022) and the 26th meeting (teleconference, 20-29 April 2022).
Mandates
At the 25th meeting of the ITU-T/ISO/IEC Joint Video Experts Team (JVET), an ad hoc group on Encoding algorithm optimization was established with the following mandates:
· Study the impact of using techniques such as tool adaptation and configuration, and perceptually optimized adaptive quantization for encoder optimization.
· Study the impact of non-normative techniques of pre processing for the benefit of encoder optimization.
· Study encoding techniques of optimization for objective quality metrics and their relationship to subjective quality.
· Study optimized encoding for reference picture resampling and scalability modes in VTM.
· Consider neural network-based encoding optimization technologies for video coding standards.
· Investigate other methods of improving objective and/or subjective quality, including adaptive coding structures and multi-pass encoding.
· Study methods of rate control and rate-distortion optimization and their impact on performance, subjective and objective quality.
· Study the potential of defining default or alternate software configuration settings optimized for either subjective quality, or higher objective quality, and coordinate such efforts with AHG3 and AHG6.
· Study the effect of varying configuration parameters depending on temporal layer, such as those related to deblocking, partitioning, chroma QP.
The regular JVET e-mail reflector was used for discussions (jvet@lists.rwth-aachen.de). No e-mail related to AHG10 activity was sent to the JVET reflector during the AHG period.
Related contributions
A total of 7 contributions, not including cross-checks, are identified relating to AHG10, and summarized in the following sections.
[bookmark: _Hlk92740951]Tool adaptation and configuration
JVET-Z0072 AHG10/AHG12: Enhanced reference picture structures for ECM and VTM
This contribution proposes to update CTCs for VTM and ECM with a modified reference picture list and QP settings for both RA and LDB configurations:
· For RA, it suggests adding references pictures while removing duplicates, like in the alternative configuration of VTM (high performance / high complexity), and listing the active reference picture in order of POC distance. This is said to improve VTM BD-rate by 0.5% with about 5% encoding time increase. ECM results are similar.
· For LDB, it suggests storing more pictures in the DBP (while keeping the same number of active reference pictures), and to adjust QP offsets by +1 for every second picture in the GOP as a compromise to lower encoding time. More specifically, some pictures in L1 already present in L0 are replaced by additional reference pictures. This is said to improve VTM BD-rate by 1.6%, with mostly unchanged encoding time. ECM results are similar.
JVET-Z0111 Adaptively bypass affine ME in VTM
This contribution reports about trading off performance related to affine motion compensation for faster encoding time. Two options are tested, with a different tradeoff (the major difference being on low-delay). Affine motion estimation is skipped at encoder side, depending on local context. The loss is around 0.2% for 5% faster encoding.
Encoding techniques of optimization for objective quality metrics and their relationship to subjective quality
JVET-Z0099 AHG10: Deblocking in RDO and beta offset minus 2 for VTM
This contribution proposes a slightly stronger deblocking setting for VTM, together with enabling deblocking in RDO, as in the alternative configuration of VTM (high performance / high complexity).
Enabling deblocking in RDO is reported to improve BD-rate by 0.51% / 0.27% for RA / LDB respectively, while increasing encoding time by about 5%. Stronger settings bring an additional 0.05% for RA and 0.14% for LDB.
JVET-Z0108 Evaluation of 17 objective quality metrics on JVET contents
While a relatedThis contribution (JVET-Z0109) investigates the correlation relationship between several objective quality metrics and MOS scores, this one explores in what extent this correlation actually has an impact on the agreement of decisions taken based on these metrics or visual observation.and how, in spite of their imperfect correlation (see also JVET-Z0109), optimizing for objective metrics can still bring visual benefits. It reports about various experiments where SSIM and VMAF are often the most reliable metrics for taking decisions, with PSNR not so far behind, while neural networks-based metrics do not stand out clearly.
Optimized encoding for reference picture resampling and scalability modes in VTM
JVET-Z0065 EE1-2.1: RPR encoder with multiple scale factors
This contribution reports the test results of adaptive selection of picture resolution for VVC RPR functionality without multi-pass coding at the encoder side: it allows encoder to adaptively choose one of three scale factors, {x2.0 (half), x1.5 (2/3) and x1.0 (origin)}, at GOP level based on the PSNR and initial QP for the first picture of each GOP. Another test further includes QP adjustments for both luma and chroma components. The BD-rate improvement in random-access from the first test is around 1% for 10% less encoding time, and the second test further improve that by 0.4% and again 10% less encoding time.
Investigate other methods of improving objective and/or subjective quality
JVET-Z0107 Quality evaluation of internal 10-bit versus 8-bit processing with 8-bit source content
This contribution evaluates the impact of 10-bit coding an 8-bit content, both in term of objective metrics (of several types) and visual assessment by expert viewers. 10-bit processing is reported to bring some benefit, both visually and objectively; the gain is higher in low-delay, and no negative impact was observed.
Study the effect of varying configuration parameters depending on temporal layer
JVET-Z0104 AHG10: Report of temporal layer dependent deblocking filter setting for HM
This contribution reports about the objective results when applying the deblocking filter setting of VTM-16 to HM, more specifically adjusting BetaOffset_div2 and TcOffset_div2 based on temporal layer.
A BD-rate performance drop is observed (more than 0.6% in RA, up to 1.6% in LDP).

Recommendation
The AHG recommends that the related input contributions are reviewed and to further continue the study of encoding algorithm optimizations in JVET.
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