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Abstract
This document summarizes the activities of AHG10: Encoding algorithm optimization, between the 23rd meeting (teleconference, 7-16 July 2021) and the 24th meeting (teleconference, 6-15 October 2021).
Mandates
At the 23rd 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 software configuration settings optimized for subjective quality, and coordinate such efforts with AHG3.
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.
Overview of input documents related to the AHG
The following input documents were identified to be related to this AHG:
JVET-X0061 AHG10: Fast skip of TT split partitioning on top of VTM-14.0 and ECM reference software
The contribution presents a fast method of conditionally skipping ternary-tree (TT) split on top of VTM-14.0 and ECM-reference software. The overall simulation results compared to VTM-14.0 (VTM-14.0 as anchor) are reported as follows:
· AI: 0.09%/0.13%/0.17% with 96% EncT and 101% DecT
· RA: 0.18%/0.19%/0.27% with 95% EncT and 99% DecT
· LB: 0.09%/-0.17%/0.41% with 97% EncT and 104% DecT
· LP: 0.12%/0.07%/0.24% with 97% EncT and 102% DecT
Further information is expected to be available comparing it to ECM-2.0, but it was not available at the time of this report. 
It is indicated that JVET-W0086 explored unsymmetric partitioning methods denoted as unsymmetric binary-tree (UBT) partitioning and unsymmetric quad-tree (UQT) In the proposal, a fast-partitioning method was also proposed on top of ECM-1.0. The method is also applicable for TT split on top of both VTM and ECM. The proposed method on JVET-W0086 used the RD cost of the non-split partition and the binary-tree (BT) partition to early skip the RD process of the UBT and UQT. This fast method could be further utilized for ternary-tree (TT) partition. In this proposal, the fast method in is used to early skip the TT partitioning on top of VTM-14.0 and ECM-2.0. The proposed fast skip checking mechanism will be performed before TT split partition searching process. For horizontal TT split partition, the RD cost comparison between non-split partition and horizontal BT split partition and the RD cost comparison between horizontal BT split and vertical BT split are calculated to decide whether the horizontal TT split partition search procedure should be performed or not. For vertical TT split partition, the above similar process is also utilized to early skip the vertical TT split partition search procedure.

JVET-X0063 AHG10: Deblocking filter setting for VTM
In this contribution, a set of encoder only optimizations for deblocking filter are proposed for VTM. The deblocking filter control parameters BetaOffset_div2 and TcOffset_dive2 are adjusted based on temporal layer ID for both luma and chroma components. The proposed method is implemented by only modifying VTM configuration files. It is reported that under the CTC, compared with VTM-14.0, the overall performance are as follows:
· AI: -0.74%/-0.69%/-0.44% with 99%EncT/99%DecT
· RA: -0.32%/-0.58%/-0.50% with 100%EncT/100%DecT
· LDB: -0.62%/-0.41%/0.02% with 100%EncT/100%DecT
· LDP: -0.34%/-0.26%/-0.09% with 100%EncT/100%DecT
[bookmark: _Hlk83283119]In the ECM the deblocking filter (DBF) control parameters BetaOffset_div2 and TcOffset_div2 vary with the temporal level for better coding efficiency. Two new syntax elements pps_beta_offset_div2_num_minus1 and pps_beta_Tc_div2_num_minus1 are also signaled in ECM bitstream. However, in VTM CTC, BetaOffset_div2 and TcOffset_div2 are set to the same value for all temporal layers. To align the deblocking settings of ECM and VTM while avoiding new syntax elements in VTM, this contribution proposes to use temporal layer dependent DBF control parameters in VTM.

JVET-X0116 AHG10: Suggestion to enable GOP-based temporal filtering for low-delay configurations in CTC for HM and VTM
GOP-based temporal filtering / Motion Compensated Temporal Filtering (MCTF) is enabled in CTC for random-access for HM and VTM. For low-delay MCTF has so far been disabled due to bad performance for smaller resolutions. In this contribution we show that by enabling MCTF for low-delay configurations in HM-16.24rc1 and VTM-14.0 a BD-rate impact of -0.7% and -0.8% can be achieved for HM respectively VTM for low-delay B and -1.1% for low-delay P. The contribution also indicated that they have also checked visually that it works well.
It is proposed therefore suggest to also enable temporal filtering for low-delay configurations in CTC for HM and VTM.
MCTF was firstly introduced in VTM/HM using two pictures before and two pictures after the current picture for every eight picture in random access configuration indicated on JVET-O0549. It was later further improved in JVET-V0056 and then also using four pictures before and four pictures after the current picture in random access configuration. For low-delay configuration it has been present in reference software to only use pictures before the current picture, but it has been disabled in CTC because of bad performance for small resolutions, e.g. Class C and Class D. Tis contribution presents results for the improved MCTF which is part of VTM-14.0 and HM-16.24rc1 but here with more conservative setting and indicating general improvements on the small resolutions for Low delay B Main10 and Low delay P Main10.

	JVET-X0137 AHG8 and AHG10: On derivation of sh_reverse_last_sig_coeff_flag and sh_ts_residual_coding_rice_idx_minus1 


This document describes methods for determining the signalled values sh_reverse_last_sig_coeff_flag and sh_ts_residual_coding_rice_idx_minus1 which are used to decode coefficient values in the tools adopted in VVC v2 described in JVET-V0121 and JVET-W0046. 
The methods described operate on the original image data and therefore can be used before coefficients are coded. This allows the values of the signalled parameters to be determined using image data for the first frame of a sequence unlike the current implementations in VTM which rely on QP and bit depth based formulas for the first frame of a sequence.
Some gains are reported on the contribution, but limited set of results were available at the time of the creation of this report.

JVET-X0143 AHG10: VTM Encoder Changes for ALF Usage with Subpicture
This document proposes several VTM software changes which enable the use of ALF in applications where extraction and merging of subpictures occur, e.g., in subpicture-based viewport adaptive streaming (VAS). Currently, ALF should be disabled in such applications when encoding using VTM software. The proposed changes include: 1) making the maximum number of ALF APSs per picture configurable, 2) allowing both luma and chroma in case of having one ALF APS, and 3) introducing an offset value to the ALF APS identifiers. This offset along with limiting the maximum number of ALF APSs per picture allows controlling the allocation of ALF APS identifiers in sub-streams which may be merged into a single stream. Moreover, the contribution proposes a VTM encoder configuration that enables a constant joint chroma coding residual (JCCR) sign, since JCCR sign is a picture-level parameter and hence needs to be the same in all encoded sub-streams which may be merged into a single stream. Furthermore, the contribution proposes several changes to the VTM subpicture merger tool to improve the performance of merging operation. Finally, the contribution illustrates the benefit of enabling ALF in a subpicture-base VAS use case.
	JVET-X0104 Update on the progress of the optimized VVC encoder implementation, Ali266


This contribution reports updated information on runtime and coding efficiency of Ali266, an optimized software VVC encoder developed by Alibaba. Ali266 was first presented previously in JVET-W0127, it supports two presets, with its fast preset aimed at real-time encoding applications. 
In this document, it reported further improvement in Ali266’s encoding speed at its fast preset, and also the addition of 8-bit encoding to Ali266 with the continued support of 10-bit encoding. It is reported that a 1.9x encoding speedup has been achieved in the past three months for video sequences at 1920x1080 or 1080x1920 resolutions. Currently, when configured with fast preset, Ali266 achieves average encoding speeds of 36.3 fps for classes 1920x1080 / 1080x1920 and 63.4 fps for classes 1280x720 / 720x1080. Based on such data, it is expected that Ali266 is a VVC encoder capable of real-time encoding for 1080p sequences, and Ali266 is more ready for real-world commercial applications. 
Besides the speed improvement, Ali266’s encoding performance is also improved. For the JVET CTC content, Ali266 at slow preset relative to VTM-13.0 achieves PSNR BD-rates for {Y, U, V} of {10.95%, -6.11%, -4.50%} under the Random Access configuration with an average speedup factor of 227 times over VTM-13.0.
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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