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Abstract
This document summarizes the activities of AHG10 on encoding algorithm optimization, between the 31th meeting (Antalya, Geneva, CH, 11–19 July 2023) and the 32nd meeting (Hannover, DE, 13–20 October 2023).
Mandates
At the 31th 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 preprocessing 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.
· Study optimized encoding and tool combinations for low latency and low complexity.
· 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 and test conditions 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 5 contributions, not including cross-checks, are identified relating to AHG10, and summarized in the following sections.
[bookmark: _Hlk92740951]DMVR encoder control
JVET-AF0057 – EE2-3.5: DMVR with robust MV derivation
Though this contribution in an EE2 test, it contains an encoder-only aspect (test 3.5b), maxing out the RD cost of coding modes where DMVR is likely to create annoying artefacts. The BD-rate impact can be up to around 2% for high QPs (the normative solution seems to have both much less BD-rate impact and better subjective quality).
Adaptive resolution
JVET-AF0058 – AHG12: GOP-based RPR encoder control for ECM
This contribution proposes to port the GOP-base RPR encoder control feature available in the VTM to ECM. The gains seems to be reduced by more than half, but are still significant (around 1.5%; more than 3% in class A). It is said that subjective quality is also improved.
Local QP optimization
[bookmark: _Hlk124330772]JVET-AF0089 - AhG10: Lagrange multiplier and QP adaptation at CTU-level for VVC
This contribution proposes a method that tries to give more quality weight to local areas that are likely to be reused in other picture (through temporal prediction). It does so by estimating a “distortion propagation factor” with a fast 1st inter pass. BD-Rate of around -4% is reported for LD and -0.25% for RA.
This is probably related to the “block importance mapping” feature present since VTM-16.0 (but not enable that default), that makes use of MCTF-derived metrics, and gives around -2% BDR-rate for both RA and LD.
Fast methods
JVET-AF0111 – AHG10: MTT split modes early termination
This contribution further studies an early termination method that reduces encoding runtime for ECM and VTM (JVET-AE0057, adopted in ECM CTC, and VTM but not in CTC), by skipping MTT splits when the no-split cost of 64x64 CU is above a threshold. Other bit depths and larger QP range are tested, and some threshold adjustments are made. Encoding times of -3% to -4% are reported, with a BD-rate difference in the range of +0.02% to +0.06%, the tradeoff being improved compared to JVET-AE0057 for high QP values.
Lamba optimization
JVET-AF0122 - AhG10: Lagrange multiplier optimization for chroma ALF and CCALF
As in JVET-AD0136 and JVET-AE0123, this contribution proposes to adjust the lambda for the RDO of chroma ALF when luma ALF coefficients are to be transmitted, to account for a reduced overhead of the combined signallingsignaling, and also encourage combined signallingsignaling (resulting in more chroma filter diversity). Chroma gains are reported.

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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