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Abstract

This contribution provides information on generated CfE anchor bitstreams for HDR content with HM and JEM. It is reported that the generated anchor bitstreams were produced under the coding conditions described in draft Preliminary Joint Call for Evidence (CfE) (JVET-E1002) on Video Compression with HM and JEM software configuration defined for HDR CTC by JCT-VC in JCTVC-Z1020 and JVET in JVET-E1020 respectively. It is reported that target bitrates were met within 1.2% of accuracy for HM anchor (except 1 rate point) and within 3.2% of accuracy for JEM anchor (except 2 rate points). Contribution also comments on HDR coding conditions in the draft CfE text suggesting some refinements and clarifications to the HDR-related text.
1 CfE coding conditions for HDR anchors
The draft Preliminary Joint Call for Evidence on Video Compression [1] defines coding conditions for 5 HDR test sequences listed in Table 1. For these sequences, the target bitrates for HDR responses to CfE are specified as shown in Table 2. 

For responses evaluation, two HDR anchors (JEM and HM) CfE are currently defined, with coding configurations provided in sections 2.1.2 and 2.1.4 and 2.2.2. 

In our assessment, that CfE document seems to leave certain aspects of anchor production unspecified and subject of further clarification in dedicated AhG7. This document attempts to assess some of the issues which are not clear to our opinion. 
Table 1: HDR test sequences
	Sequence ID
	Sequence name
	Resolution
	Frame count
	Frame rate
	Chroma format
	Bit depth

	HDR1
	Market3
	1920×1080
	400
	50
	4:2:0
	10

	HDR2
	ShowGirl2
	1920×1080
	339
	25
	4:2:0
	10

	HDR3
	Hurdles
	1920×1080
	500
	100
	4:2:0
	10

	HDR4
	Starting
	1920×1080
	500
	100
	4:2:0
	10

	HDR5
	Cosmos_TreeTrunk
	1920×856
	240
	24
	4:2:0
	10


Table 2: HDR target bit rates
	
	Target bit rates [kbps]

	Sequences
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	HDR1
	1200
	1500
	2400
	4700

	HDR2
	550
	900
	1500
	3000

	HDR3
	450
	700
	1500
	2400

	HDR4
	1000
	1700
	2700
	6000

	HDR5
	500
	900
	1500
	3000


1.1 HM anchor
HM16.15 version of the software was utilized to produce HM anchor. HM configuration specified by JCT-VC in JCTVC-Z1020 for HDR/WCG coding and distributed with HM16.15 software was utilized during anchor production. For simplicity, utilized HM configuration files are provided along with this contribution.
A static quantization parameter (QP) setting is applied for generation of the anchors. A one-time change of the quantization parameter from value QP to value QP+1 may be applied in order to meet the defined target bit rates. For rate matching, the target bitrates were achieved within 1.2% accuracy, except of rate 4 of HDR5 sequence, see Table 3 fore details.  Complete results are provided in the Excel document accompanying this contribution.

Table 2: HM Anchor bit rates
	
	Target bit rates [kbps]

	Sequences
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	HDR1
	-0.03%


	-0.53%
	-0.16%
	-0.59%

	HDR2
	-0.27%
	-1.18%
	-0.16%


	-0.73%

	HDR3
	-0.36%
	-0.07%
	-0.12%


	-0.96%

	HDR4
	-0.04%
	-0.28%
	-0.08%
	-0.16%

	HDR5
	-0.08%


	-0.07%
	-0.04%
	-4.45%


1.2 JEM anchor
Modified JEM 5.01 software, incorporating HDR specific encoder optimization, was produced in inter-rim cycle. JEM configuration settings for HDR specified in JVET-E1020 for HDR/WCG coding were utilized. For simplicity, utilized JEM configuration file is provided along with this contribution.

For rate matching, the target bitrates were achieved within +2.6%/-4.5% accuracy, see Table 4 for details.  Complete results are provided in the Excel document accompanying this contribution.

Table 2: HM Anchor bit rates
	
	Target bit rates [kbps]

	Sequences
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	HDR1
	0.93%
	0.34%
	1.63%
	2.20%

	HDR2
	0.86%
	2.61%
	1.02%
	-4.46%

	HDR3
	1.30%
	-1.79%
	1.32%
	-0.40%

	HDR4
	-1.78%
	1.62%
	1.45%
	3.21%

	HDR5
	-4.47%
	1.83%
	2.35%
	0.92%


2 HDR video evaluation process
HDR video evaluation was conducted using a SIM2 HDR monitor, capable to render HDR video up to 4000cd/m2 and resolution up to 1080p. To run SIM2 display, AVI files were produced from decoded YUV4:2:0 sequences using HDRTools software and configuration files provided in HDRTools v0.15 package. HDRTools configuration file utilized in the conversion process is provided along this contribution. 
To report objective results, HDRTools v0.15 software was modified to incorporate weighted PSNR metric calculation. HDRTools configuration file required for conversion from decoded Yuv 4:2:0 is provided along this contribution. 
3 Comments on the CfE text 
During anchor production and visual assessment of the results it was observed certain issues with CfE text, which may need to be addressed during the next meeting: 

1. Target bitrates for HDR3 and HDR4  sequences (Table 9 of CfE text):

Current CfE text specifies the following bitrates for these sequences: 

	Sequences
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	HDR3 (EBU_05_Hurdles)
	450
	700
	1500
	2400

	HDR4 (EBU-06_Starting)
	1000
	1700
	2700
	6000


However, visual assessment of coded results suggested that bitrates for these sequences might have been swapped.  This selection also contradicts to bitrates used by JCTVC for HDR/WCG coding verification in JCTVC-X1018 for the same sequences:

	Label
	Sequence
	Frame rate (Hz)
	Rate 1 (kbps)
	Rate 2 (kbps)
	Rate 3 (kbps)
	Rate 4 (kbps)

	
	
	
	P01
	P02
	P01
	P02
	P01
	P02
	P01
	P02

	S03
	EBU_06_Starting
	50
	2679
	2675
	1590
	1587
	794
	793
	499
	499

	S04
	EBU_04_Hurdles
	50
	6454
	6453
	2994
	2983
	1895
	1882
	1093
	1088


We would like to suggest clarification/change to these target bitrates (swapping rates for HDR3 and HDR4) in Table 9 of draft CfE.

2. Frame rates for HDR3 and HDR4 sequences (Table 7):

Current CfE text specifies framerate for these sequences equal to 100fps, which is correctly reflecting the capturing rate of the source. However earlier study on HDR in MPEG and JCTVC, including verification test in JCTVC-X1018, suggested that these sequences to be coded and viewed at the frame rate equal to 50fps, the target bitrate listed in Table 9 of CfE was derived with 50fps coding in mind. 

We would like to suggest clarification/changes to Table 7 of draft CfE by specifying framerate for HDR3 and HDR4 sequences being equal to 50fps.

3. Usage of weighted PSNR metric 

It is observed that results of weighted PSNR are subject of weighting function utilized during the PSNR calculation. It is proposed, that if reporting of weighted PSNR metric is agreed in CfE responses, either weighted PSNR tool itself or weighting function table utilized with PSNR to be provided along with the CfE text.

4. On reporting tPSNR-Y, deltaE100 and PSNR-L100 metrics

During anchors generation and cross-check it was observed that production of matching HDR metrics with HDRTools software can be a challenge. To avoid possible misalignments of HDRTools conversion processes utilized for Anchor and CfE response, it is suggested the CfE to provide HDRTools configuration files utilized in process of HDR metrics calculations. 

It also should be noted, that HDR metrics definitions are currently missing in the JVET HDR CTC (JVET-E1020) referred by the CfE. It is suggested to either update the JVET HDR CTC document with providing the metrics definitions, or include definitions in the CfE document.

5. Define settings for TrueBitdepthPSNR JEM5.01 parameter
Current draft CfE text[1], as well as JVET HDR CTC document[2] are silent on value of TrueBitdepthPSNR parameter for JEM HDR anchor. Results reported in this contribution were produced with TrueBitdepthPSNR set equal to 0. To avoid possible misalignment in anchor and reported results, it is suggested to provide clarity on this setting.

Conclusion
This contribution provides the information on generated CfE anchor bitstreams for HDR content with HM and JEM. Target bitrates were met within 1.2% of accuracy for HM anchor (except 1 rate point) and within 3.2% of accuracy for JEM anchor (except 2 rate points). Contribution also comments on HDR coding conditions in the draft CfE text suggesting following refinements and clarification to the HDR-related text:

1. Redefine (swap) the target bitrate for HDR3 and HDR4 sequences in Table 9
2. Redefine frame rate for HDR3 and HDR4 sequences to be equal 50fps in Table 7
3. Clarify in draft CfE document definition of wPSNR and/or provide along with CfE document either wPSNR tool or weighting function used for wPSNR reporting

4. Provide with CfE document configuration files necessary for un-ambiguous calculation of tPSNR-Y, deltaE100 and PSNR-L100 metrics. Alternatively, specify in JVET CTC or draft CfE document un-ambiguous definition of the HDR metrics requested for reporting.

5. Clarify value of TrueBitdepthPSNR JEM encoder parameter utilized for reporting
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