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Abstract
The document summarizes the activities of the AHG on Denoising and adaptive quantisation between the 7th and the 8th JVET meetings.
1 Introduction
At the 7th JVET meeting, the AHG on Denoising and adaptive quantisation was established with the following mandates:
1. Investigate the impact of using denoising filters on input sequences before encoding with HM and JEM.

2. Study the impact of using adaptive quantization in context of HM and JEM SDR coding.

3. Perform visual quality assessment for cases using denoising filters, renoising, and adaptive quantisation.

4. Study objective error metrics for measuring small subjective compression efficiency improvements when adaptive quantisation is used.

5. Solicit input contributions demonstrating subjective benefits over the JEM 7 anchor.

The regular JVET e-mail reflector was used for discussions (jvet@lists.rwth-aachen.de).
2 Related input contributions

	Document
	Title
	Summary

	H0047
	Perceptually optimized QP adaptation and associated distortion measure
	This document describes an adaptive quantisation algorithm and a corresponding distortion metric.

	H0055
	Analysis of the HDR Objective Metrics Utility in Draft CfP on FVC
	This contribution reviews the HDR objective metrics listed in the draft CfP and compares the correlation between subjective and objective results done previously.


3 Activities
An investigation of denoising filters in line with mandate 1 was done by Ericsson and results were shared on the e-mail reflector. 

Four encoding settings for AI, RA, LDB and LDP were run:
1. HM 16.15 on anchor test set

2. JEM 6.0 on anchor test set

3. HM 16.15 on denoised test set

4. JEM 6.0 on denoised test set

The anchor test set consist of the SDR CTC sequences. The denoised test set consist of the same sequences but after applying denoising. The Avisynth tool MC_Spudsmod was used with the following settings: (frames=4,strength=1,sharpp=0,chroma=true). Further information can be found in the JVET-G0073 contribution from Torino. 
The HM encodings were done using the HM-16.6-JEM-6.0\cfg\hm-16.13 configs. Those give identical result as the HM anchor reported in JEM4-vs-JEM5-gcc62.xlsm. The BD-rate savings of JEM over HM were calculated. When comparing encoding 3 and 4 we used the denoised source for computing PSNR and MS-SSIM values.
The results can be found in the tables below. Full results can be found at http://phenix.int-evry.fr/jvet/doc_end_user/documents/7_Torino/comments/comment-2-JEM-vs-HEVC-on-denoised-sequences.zip. The differences in JEM-over-HM BD-rate savings between coding original sequences and coding denoised sequences are fairly small.

	
	
	AI no denoising
	AI denoising
	RA no denoising
	RA denoising

	 
	 
	Y psnr
	U psnr
	V psnr
	Y psnr
	U psnr
	V psnr
	Y psnr
	U psnr
	V psnr
	Y psnr
	U psnr
	V psnr

	Class A1
	Tango
	-23.11%
	-47.30%
	-44.04%
	-25.77%
	-46.46%
	-42.72%
	-35.30%
	-54.87%
	-49.75%
	-34.44%
	-49.59%
	-45.53%

	 
	Drums100
	-18.95%
	-20.31%
	-23.07%
	-20.22%
	-23.60%
	-25.34%
	-30.72%
	-28.88%
	-32.86%
	-29.90%
	-29.94%
	-32.15%

	 
	CampfireParty
	-30.04%
	-43.69%
	-55.76%
	-34.27%
	-45.01%
	-56.10%
	-34.47%
	-36.44%
	-58.17%
	-34.94%
	-37.02%
	-54.07%

	 
	ToddlerFountain
	-15.89%
	-20.49%
	-12.03%
	-16.47%
	-26.55%
	-14.17%
	-15.26%
	-16.59%
	-10.89%
	-15.77%
	-19.75%
	-12.43%

	Class A2
	CatRobot
	-23.85%
	-30.67%
	-31.53%
	-24.87%
	-38.49%
	-33.47%
	-39.21%
	-48.51%
	-40.79%
	-37.67%
	-45.12%
	-39.87%

	 
	TrafficFlow
	-26.94%
	-40.52%
	-33.36%
	-28.24%
	-40.79%
	-34.57%
	-29.12%
	-45.38%
	-38.60%
	-27.36%
	-40.92%
	-35.24%

	 
	DaylightRoad
	-20.71%
	-40.12%
	-20.81%
	-23.87%
	-37.56%
	-23.93%
	-39.19%
	-42.60%
	-30.42%
	-37.56%
	-43.02%
	-33.49%

	 
	Rollercoaster (offset)
	-25.03%
	-29.50%
	-28.23%
	-25.25%
	-32.22%
	-32.34%
	-38.56%
	-42.72%
	-42.21%
	-38.12%
	-41.98%
	-41.41%

	Class B
	Kimono
	-18.15%
	-22.06%
	-13.79%
	-18.60%
	-24.51%
	-14.99%
	-22.52%
	-29.26%
	-18.16%
	-22.81%
	-28.10%
	-19.21%

	 
	ParkScene
	-17.20%
	-24.94%
	-8.94%
	-17.64%
	-25.74%
	-9.99%
	-21.45%
	-29.19%
	-15.11%
	-21.49%
	-27.20%
	-15.74%

	 
	Cactus
	-19.44%
	-18.39%
	-23.54%
	-20.28%
	-27.02%
	-24.34%
	-32.25%
	-40.26%
	-32.59%
	-31.16%
	-37.77%
	-32.88%

	 
	BasketballDrive
	-20.29%
	-37.25%
	-37.89%
	-22.36%
	-35.85%
	-35.31%
	-30.66%
	-43.32%
	-42.56%
	-29.86%
	-40.69%
	-39.84%

	 
	BQTerrace
	-15.59%
	-27.41%
	-37.85%
	-20.54%
	-27.84%
	-35.28%
	-29.53%
	-44.31%
	-51.76%
	-28.18%
	-39.72%
	-45.90%

	Class C
	BasketballDrill
	-29.96%
	-39.40%
	-42.11%
	-30.68%
	-39.84%
	-42.22%
	-29.56%
	-37.67%
	-39.08%
	-29.84%
	-37.25%
	-39.14%

	 
	BQMall
	-18.55%
	-28.76%
	-31.90%
	-18.95%
	-29.17%
	-31.18%
	-28.53%
	-35.06%
	-36.43%
	-28.34%
	-34.74%
	-36.36%

	 
	PartyScene
	-13.90%
	-21.74%
	-23.34%
	-14.25%
	-21.99%
	-23.18%
	-25.38%
	-30.58%
	-32.94%
	-25.00%
	-30.22%
	-32.72%

	 
	RaceHorses
	-16.40%
	-13.20%
	-19.09%
	-16.77%
	-15.29%
	-21.43%
	-23.46%
	-23.43%
	-27.61%
	-23.34%
	-23.41%
	-27.94%

	Class D
	BasketballPass
	-17.01%
	-27.61%
	-24.40%
	-17.19%
	-27.59%
	-24.31%
	-25.00%
	-37.46%
	-32.84%
	-25.02%
	-37.25%
	-32.74%

	 
	BQSquare
	-12.32%
	-15.38%
	-20.95%
	-12.00%
	-15.13%
	-20.12%
	-33.30%
	-31.11%
	-36.04%
	-31.46%
	-29.00%
	-35.67%

	 
	BlowingBubbles
	-14.02%
	-19.24%
	-20.16%
	-14.71%
	-19.58%
	-20.02%
	-23.79%
	-26.22%
	-28.39%
	-23.65%
	-25.63%
	-27.28%

	 
	RaceHorses
	-17.23%
	-19.43%
	-21.65%
	-17.37%
	-20.31%
	-22.64%
	-23.75%
	-26.23%
	-28.61%
	-23.72%
	-26.44%
	-29.00%

	ClassE
	FourPeople
	-21.96%
	-29.45%
	-30.88%
	-22.54%
	-29.95%
	-30.97%
	 
	 
	 
	 
	 
	 

	 
	Johnny
	-22.04%
	-30.63%
	-35.03%
	-23.16%
	-30.76%
	-34.71%
	 
	
	
	 
	
	 

	 
	KristenAndSara
	-22.21%
	-27.62%
	-30.97%
	-22.93%
	-27.88%
	-30.78%
	 
	 
	 
	 
	 
	 

	ClassF
	BasketballDrillText
	-28.93%
	-36.63%
	-38.50%
	-29.47%
	-36.82%
	-38.46%
	-29.20%
	-36.21%
	-37.44%
	-29.49%
	-36.13%
	-37.61%

	 
	ChinaSpeed
	-16.81%
	-36.90%
	-31.96%
	-17.25%
	-36.40%
	-31.52%
	-19.51%
	-41.37%
	-35.11%
	-20.13%
	-40.74%
	-34.97%

	 
	SlideEditing
	-15.38%
	-12.68%
	-20.17%
	-15.16%
	-12.79%
	-20.21%
	-15.33%
	-13.47%
	-16.41%
	-15.65%
	-13.72%
	-16.63%

	 
	SlideShow
	-19.96%
	-34.01%
	-38.56%
	-20.07%
	-34.07%
	-39.13%
	-25.58%
	-37.76%
	-41.88%
	-25.47%
	-37.20%
	-41.21%

	 
	Class A1
	-22.00%
	-32.95%
	-33.72%
	-24.18%
	-35.41%
	-34.58%
	-28.94%
	-34.19%
	-37.92%
	-28.76%
	-34.07%
	-36.04%

	 
	Class A2
	-24.13%
	-35.20%
	-28.48%
	-25.56%
	-37.26%
	-31.08%
	-36.52%
	-44.80%
	-38.01%
	-35.18%
	-42.76%
	-37.50%

	 
	Class B
	-18.14%
	-26.01%
	-24.40%
	-19.88%
	-28.19%
	-23.98%
	-27.28%
	-37.27%
	-32.04%
	-26.70%
	-34.70%
	-30.71%

	 
	Class C
	-19.70%
	-25.77%
	-29.11%
	-20.16%
	-26.57%
	-29.50%
	-26.73%
	-31.69%
	-34.02%
	-26.63%
	-31.40%
	-34.04%

	 
	Class D
	-15.15%
	-20.42%
	-21.79%
	-15.32%
	-20.65%
	-21.77%
	-26.46%
	-30.26%
	-31.47%
	-25.96%
	-29.58%
	-31.17%

	 
	Class E
	-22.07%
	-29.23%
	-32.29%
	-22.88%
	-29.53%
	-32.16%
	 
	
	
	 
	
	 

	 
	Class F
	-20.27%
	-30.05%
	-32.30%
	-20.49%
	-30.02%
	-32.33%
	-22.40%
	-32.20%
	-32.71%
	-22.68%
	-31.95%
	-32.61%

	 
	All
	-20.03%
	-28.13%
	-27.97%
	-21.20%
	-29.55%
	-28.50%
	-29.10%
	-35.72%
	-34.56%
	-28.55%
	-34.51%
	-33.74%


	
	
	LDB no denoising
	LDB denoising
	LDP no denoising
	LDP denoising

	 
	 
	Y psnr
	U psnr
	V psnr
	Y psnr
	U psnr
	V psnr
	Y psnr
	U psnr
	V psnr
	Y psnr
	U psnr
	V psnr

	Class A1
	Tango
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Drums100
	 
	
	
	 
	
	
	 
	
	
	 
	
	 

	 
	CampfireParty
	 
	
	
	 
	
	
	 
	
	
	 
	
	 

	 
	ToddlerFountain
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	CatRobot
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	TrafficFlow
	 
	
	
	 
	
	
	 
	
	
	 
	
	 

	 
	DaylightRoad
	 
	
	
	 
	
	
	 
	
	
	 
	
	 

	 
	Rollercoaster (offset)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class B
	Kimono
	-15.70%
	-23.57%
	-17.53%
	-15.83%
	-22.72%
	-17.50%
	-20.84%
	-27.76%
	-20.09%
	-20.58%
	-26.35%
	-19.91%

	 
	ParkScene
	-15.11%
	-15.83%
	-15.26%
	-15.00%
	-15.99%
	-15.84%
	-17.45%
	-18.55%
	-17.39%
	-17.11%
	-17.94%
	-17.54%

	 
	Cactus
	-25.87%
	-32.56%
	-31.24%
	-25.87%
	-33.28%
	-31.54%
	-29.31%
	-34.79%
	-32.32%
	-28.48%
	-34.39%
	-31.92%

	 
	BasketballDrive
	-24.59%
	-39.26%
	-38.60%
	-24.36%
	-37.24%
	-36.20%
	-29.35%
	-42.84%
	-41.74%
	-28.67%
	-40.30%
	-39.12%

	 
	BQTerrace
	-23.10%
	-32.79%
	-35.89%
	-23.47%
	-32.43%
	-35.22%
	-34.99%
	-40.73%
	-44.45%
	-34.38%
	-39.09%
	-42.29%

	Class C
	BasketballDrill
	-24.17%
	-36.57%
	-38.94%
	-24.43%
	-35.23%
	-37.80%
	-26.32%
	-36.33%
	-38.51%
	-26.48%
	-35.31%
	-37.53%

	 
	BQMall
	-21.86%
	-27.76%
	-28.74%
	-21.90%
	-27.74%
	-28.16%
	-25.31%
	-29.49%
	-30.70%
	-24.92%
	-29.30%
	-29.98%

	 
	PartyScene
	-20.71%
	-22.21%
	-23.13%
	-20.46%
	-22.20%
	-23.83%
	-23.22%
	-24.90%
	-25.43%
	-22.91%
	-24.14%
	-25.49%

	 
	RaceHorses
	-19.15%
	-18.61%
	-23.36%
	-19.08%
	-18.65%
	-23.08%
	-22.03%
	-20.94%
	-25.04%
	-22.01%
	-21.06%
	-25.56%

	Class D
	BasketballPass
	-19.55%
	-32.52%
	-27.89%
	-19.61%
	-32.16%
	-28.12%
	-21.45%
	-32.85%
	-28.33%
	-21.53%
	-31.65%
	-28.24%

	 
	BQSquare
	-30.52%
	-20.87%
	-26.88%
	-29.72%
	-20.43%
	-25.93%
	-34.26%
	-24.48%
	-28.57%
	-33.15%
	-23.19%
	-26.31%

	 
	BlowingBubbles
	-20.01%
	-20.91%
	-22.99%
	-20.04%
	-21.05%
	-22.63%
	-21.79%
	-21.69%
	-23.32%
	-21.65%
	-21.68%
	-23.70%

	 
	RaceHorses
	-19.39%
	-22.07%
	-23.30%
	-19.31%
	-22.16%
	-22.90%
	-20.58%
	-22.24%
	-23.61%
	-20.50%
	-22.42%
	-23.29%

	ClassE
	FourPeople
	-23.22%
	-32.06%
	-35.97%
	-23.14%
	-33.08%
	-35.16%
	-25.81%
	-34.88%
	-38.72%
	-24.59%
	-33.93%
	-35.91%

	 
	Johnny
	-27.65%
	-41.15%
	-40.34%
	-27.77%
	-38.51%
	-40.40%
	-33.77%
	-45.86%
	-46.72%
	-31.03%
	-42.91%
	-43.08%

	 
	KristenAndSara
	-27.20%
	-34.45%
	-38.69%
	-27.06%
	-33.53%
	-35.80%
	-30.27%
	-38.02%
	-41.37%
	-29.09%
	-36.06%
	-37.37%

	ClassF
	BasketballDrillText
	-25.25%
	-35.29%
	-36.88%
	-25.69%
	-35.43%
	-36.20%
	-28.31%
	-37.35%
	-39.21%
	-28.48%
	-36.92%
	-38.14%

	 
	ChinaSpeed
	-18.87%
	-38.43%
	-31.95%
	-19.35%
	-38.17%
	-31.48%
	-19.91%
	-38.63%
	-32.77%
	-20.26%
	-38.49%
	-32.20%

	 
	SlideEditing
	-17.69%
	-20.92%
	-24.36%
	-17.51%
	-20.91%
	-24.23%
	-17.50%
	-20.63%
	-24.11%
	-17.26%
	-20.69%
	-23.92%

	 
	SlideShow
	-30.37%
	-38.04%
	-39.88%
	-30.81%
	-38.17%
	-42.54%
	-31.23%
	-38.16%
	-40.67%
	-31.28%
	-39.46%
	-44.75%

	 
	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Class A2
	 
	
	
	 
	
	
	 
	
	
	 
	
	 

	 
	Class B
	-20.87%
	-28.80%
	-27.70%
	-20.91%
	-28.33%
	-27.26%
	-26.39%
	-32.93%
	-31.20%
	-25.85%
	-31.61%
	-30.16%

	 
	Class C
	-21.47%
	-26.29%
	-28.54%
	-21.47%
	-25.96%
	-28.22%
	-24.22%
	-27.92%
	-29.92%
	-24.08%
	-27.45%
	-29.64%

	 
	Class D
	-22.36%
	-24.09%
	-25.27%
	-22.17%
	-23.95%
	-24.90%
	-24.52%
	-25.31%
	-25.96%
	-24.21%
	-24.73%
	-25.39%

	 
	Class E
	-26.02%
	-35.89%
	-38.33%
	-25.99%
	-35.04%
	-37.12%
	-29.95%
	-39.59%
	-42.27%
	-28.24%
	-37.63%
	-38.79%

	 
	Class F
	-23.04%
	-33.17%
	-33.27%
	-23.34%
	-33.17%
	-33.61%
	-24.24%
	-33.69%
	-34.19%
	-24.32%
	-33.89%
	-34.75%

	 
	All
	-22.36%
	-28.32%
	-29.30%
	-22.31%
	-27.90%
	-28.76%
	-26.05%
	-31.02%
	-31.65%
	-25.44%
	-29.98%
	-30.45%


A suggestion to include anchors outside of competition to the CfP subjective tests for SDR-HD1 or SDR-UHD1 using adaptive quantization and denoising was made on the reflector. The motivation for that was that it would quantify the MOS improvements from using adaptive QP, denoising and renoising which can be useful to decide what focus to put on subjective coding in the future video coding project. Also, it would provide MOS scores from encoders that are rather different compared to the anchors which can be used for a later evaluation of different quality metrics.
No conclusion on the suggestion was reached by the AHG.
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