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Abstract
This document summarizes the activities of AHG10 on encoding algorithm optimization, between the 34th meeting (Rennes, FR, 17–24 April 2024) and the 35th meeting (Sapporo, JP, 12–19 July 2024).
Mandates
At the 34rdth 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, and coordinate with AHG4 on improving encoders and test settings for multi-layer verification testing.
· Study optimized encoding and suitable test settings for noisy materials, such as sequences containing film grain.
· 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.
Activity
The regular JVET e-mail reflector was used for discussions (jvet@lists.rwth-aachen.de).
A teleconference was held on June 24th and a few related organizational e-mails were sent to the JVET reflector. No other e-mail related to AHG10 activity was sent during the AHG period.
Related contributions
Four contributions, not including cross-checks, were identified relating to AHG10, and summarized in the following sections.
Scalability
JVET-AI0042 - AHG10: Teleconference on encoder optimization for multi-layer coding
This document summarizes discussions during teleconference on encoder optimization for multi-layer coding, focusing on the mandate related to multi-layer coding.
The work is related to an issue found during visual tests of spatial scalability in Geneva (31st meeting), where the VTM encoder could create an enhancement layer that degrades visual quality (see JVET-AE0288), introducing coding artefacts that outweigh the benefits of detail enhancement. The situation was improved at the following meeting (see JVET-AF0186 and JVET-AF0311) but still not satisfying.
The goal of the teleconference was to organize encodings and preliminary checks (both objective metrics and informal visual reports) with different configuration and/or new ideas and spread the load, so that meaningful visual tests can be conducted with AHG4/AG5.
The problem was first exposed and discussed, then suggestions of tests were made, notably testing the impact of adaptive QP, LMCS, layer rate allocation, base layer MCTF, enhancement layer deblocking strength, and it was suggested to further study the pumping effect and the RDO around inter-layer reference selection.
Improvements of tools were also discussed, e.g. configuration of inter-layer reference pictures in the GOP structure, and upscale/downscale. Some information was given about the use of --DebugBitstream to speed up multi-layer encodings reusing the same base layer.
JVET-AI0069 - Additional Objective Results of VVC Multilayer Reference Implementation (VTM-21.0) on SDR and HDR UHD (4K) Content
This contribution is a follow-up of JVET-AH0074 and reports results when coding CTC UHD SDR and HDR test sequences in dual-layer, 2x spatial scalability configuration using the VTM (compared with single-layer using CTC), in low-delay configuration (while JVET-AH0074 reported about random-access, SDR only). Lower QPs (higher rates) are used compared to previous multi-layer tests in preparation for visual testing.
For SDR test sequences, with single-layer as anchor, this contribution reports a higher BD-rate difference in low-delay configuration (+32%) than in random-access (+18%). Further study is suggested on some aspects, including visual checks on HDR content.
JVET-AI0248 - AHG3/AHG10: explicit configuration of inter-layer reference pictures
This contribution describes VTM merge request !2747 that adds explicit configuration of inter-layer reference picture, rather than letting the software automatically add them in the last position within the reference picture lists. The intent is the make experimentation easier around enhancement layer GOP structure and the position of reference pictures in the context of multilayer coding.
EE2-related ECM speed-ups
JVET-AI0220 - EE2-4.4b related: Encoder optimization for Test EE2-4.4b
This contribution reports about an encoder speed-up in the context of EE2-4.4b (minimum CU size of 256 for MTTS), reducing the minimum CU size to 128, to improve the BD-Rate without increasing encoding time.
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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