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Abstract
This document summarizes the activities of AHG10 on encoding algorithm optimization, between the 30th meeting (Antalya, TR, 21–28 April 2023) and the 31th meeting (Geneva, CH, 11–19 July 2023).
Mandates
At the 30th 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 85 contributions, not including cross-checks, are identified relating to AHG10, and summarized in the following sections.
It is noted that some of the mandates of AHG8 are related to test conditions and encoder optimization, so some of the contribution relating to AHG8 can also be of interest for AHG10.
[bookmark: _Hlk92740951]Adaptive resolution
[bookmark: _Hlk124330772]JVET-AE0104 - AHG10: GOP-based RPR encoder control using parallel resolution encoding
This contribution proposes multi-pass GOP-based adaptive resolution across full-resolution and 4/5, 2/3, and ½ reduced resolutions, using a rate-distortion cost based on squared error (=PSNR). The reported BD-rate difference in RA class A (using CTC QPs) are about -1.5% when compared to regular full-resolutions, and around -1% when compared to the current single-pass GOP-based RPR technique implemented in the VTM. When adding a lower quality point on top of the CTC QPs (QP=42 for UHD), gain increases compared to regular coding, but decreases compared to current GOP-based RPR. Gains are generally lower for lower resolutions and for LD and AI configurations.
Low delay
JVET-AE0114 - AHG10: Low-Delay configuration improvements
This contribution proposes changes to the low-delay configurations regarding pictures and QPs for improved coding efficiency. In addition to a -3 QP offset to the first intra picture (instead of -1), it is proposed to introduce a multi-level QP structure with a periodicity of 16 pictures, plus a picture with a -2 offset every 64 pictures.,  Reference picture list is changed to take advantage of higher quality reference pictures. A BD-rate difference of around -6% is reported.
JVET-AE0163 - AHG12: modified CTC proposal for low-delay configuration
This contribution proposes changes to the ECM CTCs to shorten the worst-case encoding times, which happens in the low-delay configuration (two weeks), for the sake of making experimentation more practical. Changes relate to the MTT depth for I pictures, and for higher temporal layers for QP22 (except for class F). This is reported to save 5 days of simulation, with a 0.1% gain.
Lamba optimization
JVET-AE0123 - AhG10: Lagrange multiplier optimization for chroma ALF and CCALF
As in JVET-AD0136, 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 signalling, and also encourage combined signalling (resulting in more chroma filter diversity). Chroma gains are reported in VTM low-delay configuration.
Fast methods
JVET-AE0057 - MTT split modes early termination
This contribution presents an early termination method that is claimed to reduce encoding runtime for ECM and VTM, by skipping MTT splits when the no-split cost of 64x64 CU is above a threshold. Encoding times of -3% to -4% are reported, with a BD-rate difference in the range of +0.02% to +0.06%.
Bug fixes, more encoder control
JVET-AE0111 - Additional conformance tests of spatial scalability for multilayer coding
Besides proposing an additional conformance bitstream, this contribution reports about fixing a bug in reference picture list when combining scalability and low-delay configuration: first picture of enhancement layer is intra-coded (not using the base layer as a reference), and for the remaining pictures, intra-layer prediction is removed when inter-layer referencing is activated; the proposed fix is in MR !2633.
JVET-AE0122 - AHG10: GOP-based RPR and scalable coding
This contribution proposes a bug fix and more control over the encoder when combining RPR and multi-layer. One use case is to restrict reduced resolution coding to the base layer. A marginal BD-rate gain is reported when testing the proposed changes using 1.5x scalability and GOP-based RPR for the base layer, over the test sequences currently considered for scalability visual testing.
JVET-AE0181 - Scaling window support for VTM
This contribution reports about adding control of the scaling window to the VTM, with additional configuration parameters. It also reports about an experiment using dual-layer coding with the enhancement layer containing a scaled-down, windowed version of the base layer. When coding without scaling window, affine coding mode is mostly used, while merge mode is used when using scaling window. A lower rate with a higher PSNR is obtained.
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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