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1 Introduction

This document describes the core experiment CE6 on HDR post processing approaches. The CE relates to HDR and WCG video coding technologies and focuses on the reconstruction of an HDR video with the output decoded video from an HEVC Main 10 decoder. 
In this CE, only solutions that operate as pre-processing to the encoder and post-processing to the main10 decoder are considered.

The tested technologies may require metadata which is signaled through VUI/SEI and is not utilized in a normative reconstruction process of the decoder. Post-processing may be performed on decoded samples in 4:2:0 representation and/or on samples in 4:4:4 representation. In the spirit of being non-normative, the proposals in the CE should produce a "viewable" picture even if the metadata, if any, is lost. 

The CE6 Mandates are:
1. Execute the core experiments defined in this document
2. Report on possible solutions including meta-data
3. Description of the processing using the meta-data
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3 The Basic System
The basic system is shown below. Modified HM software, based on HM 16.7, used to create the anchor will be used in this CE as a code base. The changes introduced to the HM codec shall be limited to signaling mechanism in the SEI and VUI. Tested technology will be compared against the super anchor’ results. The output of the HEVC decoder may be SDR compatible.



4 Summary of CEs under CE6
4.1 Reshaper (m37064) 
Study of reshaper in 4:4:4 and color enhancement on the decoded YCbCr.
4.2 Color Enhancement (m37072)
The color enhancement in m37072 will be tested in YCbCr color space and the parameters for color enhancement are signaled in SEI message. 
4.3 Color correction (m37216)
The color correction with 2D LUT proposed in m3216 will tested. The 2D LUT for color correction is signaled in SEI message. 
4.4 Dynamic Range Adaptation and Re-saturation (m36266)
Study of the quality of "maxRGBY" based transfer function combined with re-saturation. 
4.5 Continuation of previous CE2.2c (m37230)
Finalize the previous core experiment for the remaining sequences.
4.6 Combined DRA, Re-saturation and Color Processing (m37245, m37230)
This experiments tests combination of tools proposed in m37245 and m37230. Combined solution would utilize dynamic range adaptation, based on application of 1D-mapping functions to the YCbCr and/or RGB components, and re-saturation and color processing proposed in m37230. Additional color processing specified in m37245 can be applied. The metadata associated to these 1D-functions, modeled by piece-wise linear models with signaling presented in m37245, are conveyed via an SEI.
4.7 Technologies based upon m37285
This experiment is based on m37285. This contribution combines two technologies: dynamic range adaptation, based on application of 1D-mapping functions to the YCbCr and/or RGB components, and color correction consisting of the modulation of the CbCr and/or RGB components samples by a 1D scaling function depending on the Y component sample and signaled as presented in m37245. The metadata associated to these 1D-functions, modeled by piece-wise linear models, are conveyed via an SEI.

The experiment will study different implementations of the technologies, as illustrated in following contributions:
· m36266: SDR mode, ATF and color correction applied to RGB 4:4:4
· m37064, configurations 1 and 2: HDR-mode, ATF applied to CbCr 4:2:0, then to RGB 4:4:4
· m37064, configuration 3: HDR-mode, ATF applied to YCbCr 4:2:0 
· m37064, configuration 4: SDR-mode, ATF applied to YCbCr 4:2:0
· m37088: SDR-mode, color correction then ATF applied to YCbCr 4:2:0. Additional process, not included in the CTM, applies to complete the color reconstruction to YCbCr PQ CL.
· m37285: SDR-mode, color correction then ATF applied to YCbCr 4:2:0

Combinations/synergies with the test model will be explored.
4.8 Gamut mapping (m37368)
This experiment will evaluate the gamut mapping technology proposed in m37368. The technology aims at performing a gamut mapping from one given large color gamut to another small color gamut, on the preprocess side, and the inverse gamut mapping on the post-process side. It is based on the specification of a preserved color gamut, inside the small color gamut, in which the color will remain unchanged. Samples with colors located inside the large color gamut and outside the small color gamut are mapped into the small color gamut. Metadata related to the process are conveyed in a SEI message, that is used at the decoder side to regenerate a content in the large color gamut.
4.9 HDR Adaptation (m37091, m37092)
Study of Post inv-quantization scaling and parametric power (gamma) function and PQ function as explained in m37091 and m37092.
5 Test Conditions
5.1 Test sequences
Common test conditions specified in CTC document N15793 are to be used in this test. 
5.2 Anchors
The "super anchors" from CE1 will be used for this test. 

Because the reporting of the objective metrics is on the difference between EXR files, the anchors to compare to shall also all be from EXR file and not TIFF. An anchor that starts from EXR have better objective results than anchors that start from TIFF. Hence for equal playing ground the anchors shall all start from EXR like all proposals shall. 
5.3 Software
The HM software that will be used to create the super anchors will be used to encode and decode the video stream and the metadata stream. The proponents shall deliver versions able to encode and decode the added metadata stream. The used HM software shall be sent to all CE6 participants. 

The participants shall extend HDRTools with their software to describe their post- and pre- processing and creation and utilization of any VUI and, or SEI messages used. The reading and writing of VUI and SEI may be performed via files or parameters. It will be assumed that the files created or used, during the pre-processing may be assumed to be passed to the post processor. In other words, the post processor need not rely on the HM to produce the files needed for decoding. 
5.4 Reported results
Results will be reported in the two spreadsheets attached with this document. The first spreadsheet shall contain bit rate and objective measurement values for each test point. This objective metric template has been updated with the metrics being studied in m37365. The second spreadsheet shall contain the md5sums related to the CE test.
Also the number of bits needed in VUI or SEI messages will be reported.
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7 Timeline
10/23/2015	Meeting ends
11/27/2015	Refine test plan and test description, and distributed over reflector
02/01/2016	Software solutions for CE6 tests to be provided to CE6 participants
02/04/2016	CE6 test simulation results to be provided to CE6 participants
02/09/2016	CE6 test results and text description of the experiment to be reported 
02/19/2016	CE6 test cross-check results to be reported 
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