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Abstract
This document summarizes the activities of AHG10 on encoding algorithm optimization, between the 27th meeting (teleconference, 13–22 July 2022) and the 28th meeting (Mainz, DE, 20–28 October 2022).
Mandates
At the 27th 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 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 6 contributions, not including cross-checks, are identified relating to AHG10, and summarized in the following sections.
[bookmark: _Hlk92740951]Spatial scalability
JVET-AB0045 – AHG10: Study of VVC spatial scalability performance
This contribution reports about VVC test results in spatial scalability mode with two layers, following work reported previously in JVET-X0202, JVET-Y0047 and JVET-Y0048.
For 2x scaling ratio, performance impact of layer bitrate allocation (through QP offset) was investigated. Performance using optimal balance was measured using objective metrics, and visually with a formal assessment, using 6 sequences, most of them not in the CTCs. Gains compared to single-layer coding are reported; one some cases significant visual gains are reported on the full MOS range, including the higher end.
Results of preliminary tests using 3x scaling ratio are reported in addition. 
JVET-AB0210 – AHG3/10: VTM multilayer profile encoder fixes
This contribution reports about recent fixes after VTM-18.0 impacting multilayer coding performance: two fixes reduce bitrate related to reference picture list signaling, that was present in both SPS and slice header. Another one is related to APS id space management, allocating reserved space for base layer. Overall coding gains of about 0.2 % (base layer) to 0.3% (enhancement layer) are reported on classes A and B.
Adaptive resolution
JVET-AB0080 – AHG10: GOP-based RPR encoder control
Following the work reported in JVET-W0082, and JVET-Y0068, this contribution proposes an encoder algorithm, implemented on top of VTM-18.0, to decide coding a GOP at reduced resolution (either 4/5, 2/3, or 1/2) based on the QP and upscaled PSNR of the downscale & upscale of the first picture of the GOP (which is tested at all candidate resolutions). Pictures are coded at reduced resolution with a fixed QP offset depending on the scaling ratio to align the bitrates. Gains are reported compared to full-resolution coding using the CTCs (0.44% luma gain in RA, with around 1.3% chroma loss).
Compared to previous proposal, the 4/5 resolution is added and decision for reduced-resolution coding is less aggressive.
JVET-AB0081 – AHG10: Increased length of filters used for upscaling reconstructed pictures
This contribution proposes to use 12-tap interpolation filters instead of 8-tap to upscale the reconstructed picture when coding at reduced resolution. These longer filters are different from the ECM ones. Performance gain in RPR CTC LDB is around 1%. Visual quality is reported to be similar.
JVET-AB0082 – AHG12: Fixes for RPR in ECM
This contribution reports about fixes of RPR filters usage at encoder side in ECM (from 8-tap to 12-tap), for ME and output picture upscale, that have a significant impact on coding performance (up to 2% in luma using RPR CTC LDB).
JVET-AB0102 – AHG11/EE1-related: Updates on RPR encoder and filters
This contribution proposes to use a scheme similar to the combination of JVET-AB0080 and JVET-AB0081 as a secondary anchor for super-resolution experiments in EE1.
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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