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Abstract
Note: that this a report of the BoG on Extended Colour Volume Material

The BoG met on October 18th , 2016, and October 20, 2016 to address the following mandates:

· Review EE9/AH7 related contributions
· Discuss and agree on conversion methods
· Discuss and agree on test procedures for extended colour volume materials.

1 Contribution review
JVET-D0118 EE9: On adaptive scaling for extended colour volume materials [D. Rusanovskyy, D. B. Sansli, A. K. Ramasubramonian, J. Sole, M. Karczewicz  (Qualcomm)]

This contribution reports preliminary results on adaptive scaling proposed in JVET-C0066 for coding of video with extended colour volumes, e.g. video in ST 2084/BT.2020 representation. The method was integrated to the JEM3.1 codebase and tested for selected HDR test sequences available for JVET development. Proposed algorithm was compared against the reference design in JVET-B0054 which was also ported to JEM3.1 and results are reported with BD-Rate for the tPNSRY and deltaE metrics. 

It is proposed to AhG7 to formulate the Common Test Conditions for EE9 and continue study of the available in EE9 technologies in the next meeting cycle.
Presented preliminary results.  Proposes to use tPSNR, deltaE metrics, as well as visual evaluation.  

Proponent recommends continuing study within AhG and/or EE.

JVET-D0124 EE9/AHG7: On Dequantization and Scaling for Extended Colour Volume Materials [J. Zhao, S.-H. Kim, K. Mira and A. Segall (Sharp)]

This contribution provides information relevant to the EE9 and AHG7 activities on Extended Colour Volume material.  Specifically, the document considers three topics:  First, it reports on the potential anchor configuration that was released as part of the EE9 activities.  Second, it describes a generalization of the weighted PSNR calculation that was proposed in JVET-C0095, with the asserted benefit of being applicable to testing scenarios.  Third, it provides updated results for the de-quantization and scaling methods.  The results show that the proposed method has a weighted BD-Rate gain of approximately 1.47% and 1.83% compared to explicit signaling of the delta QP.  It is proposed to study these issues in continued AHG and EE activities.
Three topics addressed. 

First, potential improvement of the anchors relatively to the candidate software of EE9 where the QP is a function (more precisely a LUT) of the luminance at a CTU level, using the DeltaQP syntax to signal it in the stream. The proposal is to change granularity from CTU level to a lower level. Tests have shown that the best trade-off is obtained by depth=1 for the extra granularity. 

Second, a new weighted PSNR is introduced by weighting each pixel by a weight that depends on the deltaQP. The chroma weight is taken the same as the luma weight. 

Third, new results are presented by 

•
not using the deltaQP syntax anymore

•
adding the weight (associated to the new PSNR metric) in the RDO of the encoder that chooses the block splitting. 

Gains of about 1.5% are observed using the new weighted metric, compared to the anchor using the deltaQP syntax. 

It is proposed to further explore the new metric in relevant future EE/AhG’s.
2 Conversion Methods
Overview: The goal of the conversion method discussion is to identify the target container or containers for studying the coding performance of extended colour volume material, and how content in other containers would be converted to the identified target containers.
It was suggested to consider the BT.2020 colour primaries in the target container
It was suggested that PQ should be considered as a transfer function.
It was suggested that HLG could be considered as a transfer function.  However, this could be done as a second step and later activity.  One participant suggested that we may be able to convert from PQ to HLG.

Recommendation: Use a container with BT.2020 colour primaries and the PQ transfer function.
When converting legacy (SDR) content to the target container, one suggestion is to map the RGB 8-bit value of 235 to 100 cd/m2 and map the RGB 8-bit value of 16 to 0.01 cd/m2, as defined in BT.2035.
Note that it will be necessary to confirm the scaling.   It was commented that perhaps as a way to accelerate the study, it would be useful to generate multiple representations with different cd/m2 value targets.  For example, 300 and/or 400 cd/m2.
There was clarification discussion about the meaning of scaling.  It was suggested that this would be a multiplication.  Alternatively, this could be done by increasing only the peak luminance value.  The consensus was to perform stretching by only increasing the peak luminance value.  
It was also noted that the selection of the cd/m2 value target may affect the test procedure (described below).
It was commented that JCTVC-W0046 provides a recommended conversion process between BT.709 and BT.2020 content.  It was further clarified that JCTVC-W0046 does not address a change in transfer functions.
It was also suggested to use luma adjustment from JCTVC-X1020 for any conversion from 4:4:4 to 4:2:0
It was commented that there was and/or will be discussion in other groups that considered alternative methods for luma adjustment that may be related.  
One suggestion is for JVET activity using the luma adjustment tool to use the method included in future JCTVC test conditions, e.g. a hypothetical JCTVC-Y1020.  Agreed.  
Recommendation: Conversion of broadcast range, legacy (SDR) content should map the broadcast legal range to the range of 100 cd/m2 and 0.01cd/m2.
Recommendation: Conversion of full range, legacy (SDR) content should map the full range to the range of 100 cd/m2 and 0.01cd/m2.

Recommendation: Luma adjustment from JCTVC-X1020 shall be used for any conversion form 4:4:4 to 4:2:0
During the discussion, it was commented that several of the CTC sequences have values that are outside of the broadcast legal range.  This was reported on the reflector during AhG9 activities.

It was discussed if the conversion procedures should address this issue.  However, as a result of this discussion, it was decided to raise this issue to the JVET with the following recommendation:

Recommendation: The BoG recognizes that some of the CTC content has values that exceed the legal range.  We recommend that JVET adjust the CTC content so that the content is in the legal range.

Note that after review by JVET, the BoG was tasked with determining a way forward to adjusting the CTC content. Discussion about broadcast legal range and test content follows:
It was suggested that for content that has a limited number of pixels out of range or the overshoot is not severe, that new versions of the content be generated by clipping the values.

One suggestion is to apply clipping to all of the sequences.

It was reported that Cactus is likely full range as are Class F.

One suggestion is to determine what sequences are full range by viewing and then clip the rest of the sequences.

For the purpose of the conversion process, it was suggested that we apply clipping in the RGB domain within the target container.  For example, SDR content may exceed the range of the BT.709 color space but not the BT.2020 color space.  In this case, clipping would not be applied.  Agreed.

Recommendation: Perform visual evaluation of the sequences after clipping.  If the clipping creates noticeable artifacts, then treat the content as full range.  Otherwise, apply clipping and use the clipped sequences going forward.  Assign activity to AhG.
3 Test Procedures

It was suggested to use the configuration described in JCTVC-X1020 (luma QP adaptation and chroma QP adaptation) for the anchor.  
It was noted that the table used for luma QP adaptation likely needs to be changed for the SDR originating content and/or new content. One participant reported that it would be possible to derive the QP adaptation table for SDR content explicitly given the conversion process.

It was also noted that the chroma QP adaptation may need to account for the QP+1 adjustment already used in the JVET CTC and may also need study for SDR and/or new content.

The group also discussed the selection of the QP parameters for testing.  Following the AhG9 discussion, it was suggested to use the term “master QP” when discussion the test,  as the QP value may be varying based on luma and chroma and so no longer a “fixed QP”.

It was suggested that finer QP values may be needed for testing high dynamic range and wider colour volume content.

For the master QP – one suggestion is to use the QP values used in the current JVET CTC and, in addition, add an additional QP point that is finer.  For example, QP 17.
Recommendation: Use the luma QP adapatation and chroma QP adapation for the anchor

Recommendation: Use QP values of [37, 32, 27, 22, 17]

One suggestion was to evaluate additional QP values around the coarsest QP values.  This was motivated by experience with darker sequences.

It was commented that we may need different QP values for different content and/or different content classes, for example, brighter and darker content.

Suggested that the QP points be further discussed in an AhG.  Agreed.
4 Performance
There was some discussion on measuring performance.  Potential metrics could include tPSNR and deltaE.  However, multiple participants also recommended using visual testing.

It was suggested to make the reporting of tPSNR-Y and deltaE100 as part of the CTC.  

It was suggested to study PSNR-L100 and the weighted PSNR metric (proposed in JVET-D0124) in an AhG.
It was suggested to include PSNR-L100 as part of the CTC as an optional metric.

It was suggested to include PSNR in the Y, Cb, and Cr domain.

Recommendation: CTC should include (i)  PSNR in Y, Cb and Cr, (ii) weighted PSNR in Y, Cb, and Cr with  a grey background, (iii) tPSNR-Y, (iv), deltaE100, (v) PSNR-L100
It was suggested that the metrics be further studied in an AhG.
It was suggested to include the HM as an additional anchor and task the anchor generation to an AhG. Agreed.
It was suggested that the HM should have the same tuning as the anchor discussed above.  Agreed.

Page: 4
Date Saved: 2016-10-19

