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Abstract
The document summarizes the activities of the AHG on Encoding algorithm optimizations between the 17th meeting in Brussels, BE (7-17, January 2020) and the 18th meeting conducted by teleconference (15-24 April 2020)
Introduction
At the 17th 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 quality metrics for measuring subjective quality using e.g. the CfP response MOS scores.
· Study the impact of adaptive quantization on individual tools in the test model.
· Investigate other methods of improving objective and/or subjective quality, including adaptive coding structures 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- R0164: Mean-scaled SATD for VTM encoder		
This contribution reports that a coding efficiency improvement is achieved by scaling down the DC coefficients in the SATD (Sum of Absolute Transformed Differences) calculations performed by the VTM encoder. It is proposed to apply a weight of one quarter for the absolute value of the DC coefficient resulting from the Hadamard transform of the SATD process, while keep applying a weight of one for the rest of the coefficients.
Coding efficiency impact is reportedly on average -0.12 %, -0.29 % and -0.37 % for AI, RA and LD-B configurations, respectively. It is further reported that the gains in coding efficiency tend to be larger for the higher resolution categories. For example, in the case of Class A1, the impact in RA configuration is reported as -0.57 %.
It is reported that the proposed encoder modification yields the following results over VTM-8.0:

	
	    All Intra

	
	 
	 
	VTM-8.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.19 %
	-0.13 %
	-0.15 %
	99 %
	99 %

	Class A2
	-0.11 %
	-0.09 %
	-0.06 %
	99 %
	99 %

	Class B
	-0.10 %
	-0.02 %
	-0.03 %
	98 %
	101 %

	Class C
	-0.08 %
	-0.10 %
	-0.07 %
	99 %
	101 %

	Class E
	-0.13 %
	-0.09 %
	-0.08 %
	99 %
	98 %

	Overall 
	-0.12 %
	-0.08 %
	-0.07 %
	99 %
	100 %

	Class D
	-0.09 %
	-0.15 %
	0.04 %
	100 %
	100 %

	Class F
	-0.08 %
	-0.04 %
	-0.07 %
	99 %
	98 %

	
	
	
	
	
	

	
	    Random access 

	
	 
	 
	VTM-8.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.57 %
	-0.07 %
	-0.16 %
	100 %
	99 %

	Class A2
	-0.26 %
	-0.23 %
	0.01 %
	100 %
	100 %

	Class B
	-0.25 %
	-0.09 %
	-0.22 %
	101 %
	100 %

	Class C
	-0.14 %
	-0.03 %
	-0.10 %
	100 %
	100 %

	Class E
	 
	
	 
	 
	 

	Overall
	-0.29 %
	-0.10 %
	-0.13 %
	100 %
	100 %

	Class D
	-0.05 %
	0.18 %
	-0.07 %
	99 %
	99 %

	Class F
	-0.10 %
	-0.07 %
	-0.05 %
	101 %
	99 %

	
	
	
	
	
	

	
	   Low delay B

	
	 
	 
	VTM-8.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.34 %
	-0.04 %
	-0.46 %
	102 %
	100 %

	Class C
	-0.50 %
	-0.44 %
	-0.43 %
	99 %
	100 %

	Class E
	-0.24 %
	0.27 %
	-0.43 %
	98 %
	99 %

	Overall
	-0.37 %
	-0.09 %
	-0.44 %
	100 %
	99 %

	Class D
	-0.09 %
	-0.36 %
	-0.12 %
	99 %
	99 %

	Class F
	-0.20 %
	0.05 %
	-0.01 %
	99 %
	99 %




JVET- R0327: One-pass CCALF
In this contribution, a one-pass encoding algorithm is proposed for CCALF. The current CCALF encoding algorithm requires a lot of encoding passes (picture buffer accesses) which will increase external memory access, encoding latency, and power consumption significantly. Hence, we propose a method to estimate CCALF filtering distortion without conducting real filter operation. The number of encoding passes can be reduced from 152 to 1.
The experiments were performed based on VTM-8.0 with VTM configuration files under JVET common test conditions. And, the experiments were conducted under Ubuntu Linux. The encoding time is unreliable.
	
	
	
	All Intra Main10
	
	

	
	
	
	Over VTM-8.0
	
	

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.01%
	-0.02%
	98%
	100%

	Class A2
	0.00%
	0.01%
	0.00%
	99%
	100%

	Class B
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class C
	0.00%
	0.00%
	-0.01%
	97%
	100%

	Class E
	0.00%
	0.00%
	-0.05%
	65%
	100%

	Overall
	0.00%
	0.00%
	-0.01%
	92%
	100%

	Class D
	0.00%
	-0.01%
	0.02%
	58%
	101%

	Class F
	0.00%
	-0.02%
	-0.01%
	99%
	100%

	
	
	
	
	
	

	
	
	
	Random access Main10
	
	

	
	
	
	Over VTM-8.0
	
	

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.19%
	-0.10%
	100%
	100%

	Class A2
	0.00%
	-0.10%
	0.11%
	142%
	100%

	Class B
	0.01%
	-0.14%
	-0.08%
	96%
	100%

	Class C
	-0.02%
	0.02%
	-0.09%
	113%
	100%

	Class E
	
	
	
	
	

	Overall
	0.00%
	-0.10%
	-0.05%
	109%
	100%

	Class D
	0.02%
	-0.02%
	-0.01%
	101%
	100%

	Class F
	0.03%
	-0.01%
	0.03%
	100%
	100%

	
	
	
	
	
	

	
	
	
	Low delay B Main10
	
	

	
	
	
	Over VTM-8.0
	
	

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	-0.02%
	0.18%
	0.07%
	98%
	100%

	Class C
	-0.08%
	-0.27%
	0.04%
	99%
	100%

	Class E
	0.06%
	-0.18%
	-0.44%
	99%
	100%

	Overall
	-0.02%
	-0.06%
	-0.07%
	98%
	100%

	Class D
	-0.04%
	-0.22%
	-0.05%
	101%
	100%

	Class F
	-0.02%
	0.50%
	-0.10%
	105%
	100%



JVET- R0328: ALF and CCALF encoder parallel design	
In this contribution, ALF and CCALF encoder parallel design is proposed. Chroma signal before ALF is used to replace the current reconstructed chroma signal after ALF in CCALF parameter training process. With the proposed method, CCALF parameter training and ALF process can be parallel. The experiments were performed based on VTM-8.0 with VTM configuration files under JVET common test conditions. And, the experiments were conducted under Ubuntu Linux. The encoding time is unreliable.

	
	　
	　
	All Intra Main10 
	　
	　

	
	　
	　
	Over VTM-8.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.39%
	0.47%
	98%
	100%

	Class A2
	0.00%
	0.13%
	0.14%
	118%
	100%

	Class B
	0.00%
	0.13%
	0.15%
	103%
	100%

	Class C
	0.00%
	0.10%
	0.09%
	96%
	100%

	Class E
	0.00%
	0.09%
	0.14%
	65%
	100%

	Overall 
	0.00%
	0.16%
	0.19%
	95%
	100%

	Class D
	0.00%
	0.04%
	0.04%
	61%
	100%

	Class F
	0.00%
	0.26%
	0.21%
	99%
	100%

	
	
	
	
	
	

	
	　
	　
	Random access Main10 
	　
	　

	
	　
	　
	Over VTM-8.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.36%
	0.50%
	104%
	100%

	Class A2
	0.00%
	0.46%
	0.24%
	100%
	100%

	Class B
	0.02%
	0.10%
	0.04%
	108%
	100%

	Class C
	-0.02%
	0.11%
	0.15%
	102%
	100%

	Class E
	　
	
	　
	　
	　

	Overall
	0.00%
	0.23%
	0.20%
	104%
	100%

	Class D
	0.00%
	-0.04%
	-0.03%
	101%
	100%

	Class F
	0.02%
	0.21%
	0.14%
	101%
	100%

	
	
	
	
	
	

	
	　
	　
	Low delay B Main10 
	　
	　

	
	　
	　
	Over VTM-8.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	-0.01%
	0.30%
	0.01%
	98%
	100%

	Class C
	-0.08%
	-0.21%
	0.04%
	99%
	100%

	Class E
	0.00%
	0.30%
	0.10%
	97%
	100%

	Overall
	-0.04%
	0.13%
	0.04%
	99%
	100%

	Class D
	-0.04%
	-0.25%
	-0.16%
	101%
	100%

	Class F
	-0.06%
	0.85%
	-0.21%
	97%
	100%



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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