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Abstract
This document summarizes the activities of AHG10: Encoding algorithm optimization, between the 26th meeting (teleconference, 20–29 April 2022) and the 27th meeting (teleconference, 13–22 July 2022).
Mandates
At the 26th 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 4 contributions, not including cross-checks, are identified relating to AHG10, and summarized in the following sections.
[bookmark: _Hlk92740951]Neural network-based encoding optimization technologies
JVET-AA0113 – EE1-1.6-related: RDO Considering Deep In-Loop Filter with SADL
This contribution proposes an encoder optimization technique to include in the RDO loop the EE1-1.6 deep learning-based in-loop filtering method combined with deblocking.
To reduce complexity, RDO relies on simplified CNNs (with no filter selection), trained for the purpose, and is not applied for blocks larger than 64.
Partial results (C and D classes) show gain around 0.5% with 10% encoding time increase.
JVET-AA0122 – EE1-1.3: On BaseQP adjustment in CNNLF
This contribution proposes a QP-RDO technique for EE1-1.4. Encoder tests -5, 0, +5 QP offsets for the EE1-1.4 NN-based loop filter. To reduce complexity, search can be restricted to one CTU out of 4, with the 3 neighbors reusing the same QP offset
Gain is around 0.3%, with ~5% encoding time increase.
Encoding techniques of optimization for objective quality metrics
JVET-AA0127 – EE2-1 related: Encoder optimization of EE2-1.2 and 1.3
This contribution proposes encoder speed-ups for EE2-1.2 (gradient linear model) and EE2-1.3a (combination of convolutional cross-component model and gradient linear model). In consists of software optimization (removal of redundant operations), and early termination in RDO involving GLM: combination of GLM with MDLM is skipped if GLM alone has higher cost than CCLM.
Gains are mostly unchanged (0.8% RA), while the encoding time increase vs anchor is divided by 3.
JVET-AA0129 – Non-EE2/AHG10: Improved inter hash RDO considering OBMC off in ECM5.0
This contribution focusses on screen content, and proposes to consider OBMC-off hash-based ME in RDO, in addition to OBMC-on hash-based ME; early skips are implemented to control complexity.
Gains for TGM is around 1% (RA) and 1.5% (LD), while encoding time is not impacted.
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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