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Abstract
The document summarizes the activities of the AHG on Encoding algorithm optimizations between the 16th meeting in Geneva, CH (1-11, October 2019) and the 17th meeting in Brussels, BE (7-17, January 2020).
Introduction
At the 16th JVET meeting, the AHG on Encoding algorithm optimizations was established with the following mandates:
· Study the impact of using techniques such as GOP structures and perceptually optimized adaptive quantization for encoder optimization.
· Study the impact of adaptive quantization on individual tools in the test model.
· Study the quantization adaptation tool in the test model.
· Investigate the feasibility of adding a CTC test category in which adaptive quantization is turned on.
· Study quality metrics for measuring subjective quality using e.g. the CfP response MOS scores.
· Investigate other methods of improving objective and/or subjective quality, including adaptive coding structures, adaptive quantization without signalling, and multi-pass encoding.
· Study methods of rate control and their impact on performance, subjective and objective quality.
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 the AHG:
JVET-Q0323: Encoder optimization for chroma BDPCM
[bookmark: _GoBack]Chroma BDPCM can provide benefit on coding efficiency especially for lossless test condition; as currently evaluated in CE3-2 test category. This contribution proposed 2 fast encoding mode decision methods for chroma BDPCM by inferring the coding mode selection of luma BDPCM to reduce the number of SATD calculations and full RD searches for chroma BDPCM and reduce the encoding time. Both methods were implemented on top of CE3-2.2 and CE3-2.4a source codes and compared over the results of them.
When using CE3-2.2 as anchor, the overall bit-rate savings for the proposed method 1 are 0.87% and 0.24%, with encoding time savings -11% and -2% for AI and RA, respectively. For the proposed method 2, the overall bit-rate savings are 0.36% and 0.20%, with encoding time savings -9% and -1% for AI and RA, respectively.
When using CE3-2.4a as anchor, the overall bit-rate savings for the proposed method 1 are 0.84% and 0.17%, with -8% and -1% encoding time saving for AI and RA, respectively. For the proposed method 2, the overall bit-rate savings are 0.38% and 0.14%, with encoding time savings -5% and -1% for AI and RA, respectively.

JVET-Q0433: Encoder only: On unbalanced luma/chroma gains for dependent quantization		
This contribution discusses the unbalanced luma/chroma gains for dependent quantization in recent versions of the VTM reference software.  The contribution suggests a modification of the chroma distortion weight, which was reportedly already integrated in VTM-2, but later became ineffective when LFNST is enabled.  For measuring the overall coding efficiency, two YUV metrics are additionally evaluated: YUVa uses a weighted PSNR measure with the weighting factors 6, 1, and 1 for luma, Cb, and Cr, respectively; YUVb (which is also used by AHG13) represents a weighted BD rate measure with the weighting factors 8, 1, and 1 for luma, Cb, and Cr, respectively.
It is reported that the proposed encoder modification yields the following results over VTM-7.0:
	AI:		0.26%, -1.96%, -1.85%  (Y, Cb, Cr)  and  -0.17% (YUVa), -0.17% (YUVb)
	RA:	0.16%, -1.24%, -1.21%  (Y, Cb, Cr)  and  -0.14% (YUVa), -0.12% (YUVb)
	LB:		0.00%,  0.00%,   0.00%  (Y, Cb, Cr)  and   0.00% (YUVa),  0.00% (YUVb)
	LP:		0.00%,  0.00%,   0.00%  (Y, Cb, Cr)  and   0.00% (YUVa),  0.00% (YUVb)
In comparison to VTM-7.0 with dependent quantization disabled and sign data hiding enabled, the following results are reported:
	AI:		-1.69%, -1.30%, -1.13%  (Y, Cb, Cr)  and  -1.62% (YUVa), -1.59% (YUVb)
	RA:	-1.57%, -0.98%, -0.69%  (Y, Cb, Cr)  and  -1.40% (YUVa), -1.42% (YUVb)
	LB:		-1.53%, -0.28%,  0.06%  (Y, Cb, Cr)  and  -1.27% (YUVa), -1.24% (YUVb)
	LP:		-1.54%, -0.55%,  0.03%  (Y, Cb, Cr)  and  -1.31% (YUVa), -1.29% (YUVb)
It is asserted that the proposed encoder modification yields more balanced luma/chroma gains for dependent quantization; moreover, the overall coding efficiency for two often used YUV metrics is slightly improved.
JVET-Q0447: Encoder estimation of Weighted-Prediction parameters
The current VTM-7.0 encoder software implements 5 methods for estimating WP parameters.
The methods 0,1 use AC and DC of the original and reference pictures to derive WP parameters. The methods 2,3,4 use histograms of the original and reference pictures to refine the WP parameters computed with AC, DC.
All these methods use sum of absolute difference (SAD) between the original and the corrected reference samples to finally select the best WP parameters.
To be more consistent, it is proposed one alternative histogram-based method replacing SAD with histogram distortion for selecting the best WP parameters.
It is reported that compared to the VTM-7.0 method-2, the proposed method provides BD-rate gains of x.xx%(Y), x.xx%(U), x.xx%(V) / x.xx%(Y), x.xx%(U), x.xx%(V) in RA / LDB configurations with fade-to-black sequences, and x.xx%(Y), x.xx%(U), x.xx%(V) / x.xx%(Y), x.xx%(U), x.xx%(V) in RA / LDB configurations with fade-to-white sequences.
The encoder and decoder complexity are unchanged compared to anchors.
JVET-Q0493: Non-CE2: Palette encoder improvements for lossless coding	
In this contribution, the following encoder improvements are proposed to enhance the VTM7 Palette mode (PLT) coding for lossless case.
1. Use correct precision of distortion based on input bit-depth during the derivation of the palette for lossless coding.
2. Remove the unnecessary calculation of distortion during palette coding RD decision on lossless, because there is no distortion for lossless cases. 
The proposed changes are implemented on VTM 7 and evaluated based on CE2 test conditions. Simulation results show that the coding performance is improved by -4.57% AI, -3.55% RA, -2.44% LB for dual tree on case, and -2.56% AI, -2.14% RA, -2.40% LB for dual tree off case.

JVET-Q0502: Non-CE2: Encoder only approach for CTU row palette predictor initialization	
In CE2-2.1[1], it is proposed to reset palette predictor at the beginning of each CTU row on both encoder/decoder sides to facilitate encoder parallelization. In this document, an alternative encoder only approach is provided to eliminate the palette predictor dependency between CTU rows and achieve parallelization during mode decision. The results versus VTM7.0 are summarized as follows:
CTC test condition:
Dual tree on: AI: 0.18%, RA: 0.24%, LDB: 0.18%
Dual tree off: AI: 0.73%, RA: 0.47%, LDB: 0.25%
The results show minor difference (less than 0.05%) compared to results in CE2-2.1.
JVET-Q0503: CE2-related: Encoder improvement for palette mode
In order to improve the coding performance of palette mode, this contribution proposes four encoder only modifications which are: 1) modifying the threshold in palette color derivation, 2) considering the signaling cost of reuse flag in the RD optimization, 3) changing the equation of cost calculation for index, and 4) removing the unused palette entry from the palette after deciding the index. It is reported that the overall performance impact for {Y, U, V} are:
· Dual tree on with QP (22, 27, 32, 37)
{-0.40%, -0.66%, -0.74%} for AI, {x%, x%, x%}for RA and {x%, x%, x%} for LB;
· Dual tree off with QP (22, 27, 32, 37)
{-0.43%, -0.66%, -0.77%} for AI, {x%, x%, x%}for RA and {x%, x%, x%} for LB;.
JVET-Q0514: AHG11: Encoder improvements on JCCR with chroma transform skip mode
At the 16th JVET meeting, transform skip (TS) mode was extended to coding chroma residuals. In VVC draft 7, the syntax design allows the chroma TS mode to be jointly applied with the joint coding of chroma residuals (JCCR) mode. However, the rate-distortion (R-D) checking of the TS mode in VTM-7.0 is never performed when the chroma residuals of one coding unit (CU) are coded by the JCCR mode. In this contribution, one encoder implementation is provided to properly enable the chroma TS mode for the chroma residual coding of the JCCR mode in VTM-7.0. The simulations were conducted on YCbCr444 videos with CTC QPs and lower QPs. Compared to the VTM-7.0 anchors, the performance of the proposed encoder improvement is summarized as follows:
For the CTC QPs:
· Average {Y, Cb, Cr} BD-rate differences {-0.13%, -0.09%, -0.18%%}, {-0.11%, -0.09%, -0.13%} and {-0.10%, 0.00%, 0.09%%} for AI, RA and LDB, respectively.
For the lower QPs:
· Average {Y, Cb, Cr} BD-rate differences {-0.15%, -0.01%, -0.01%%}, {-0.41%, -0.23%, -0.23%} and {-0.36%, -0.22%, -0.21%%} for AI, RA and LDB, respectively.
In all the tests, the impacts of the proposed encoder modifications on both encoding and decoding time are negligible.

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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