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Abstract
The aim of CE5 is to investigate the use of alternative colour transforms and sampling filters are compared to the anchors. Performance will be measured using the common test conditions and objective metrics. Subjective assessment will be optionally conducted as opportunity permits.
Introduction

HDR and WCG represent higher intensities and broader colour transforms than previously used in SDR video.  Nevertheless, the base structure for HDR compression is still targeted to be HEVC Main10, with potentially additional tools that still operate in the YCbCr 4:2:0 domain. Numerous other tools can still influence the quality of HDR compression and representation which fall outside this domain. In particular, these include colour transforms (other than YCbCr) and chroma sampling techniques, which if used, could perhaps be signalled using SEI/VUI rather than SPS/PPS. These are the main topic of study in this CE.

Currently in MPEG, there are several different colour transforms on the table. Proponents are interested in the subjective comparison of the different proposals are encouraged to participate. 

A key premise of this CE is that the colour transforms be compared on as equal grounds as possible. 

This means that tools that could benefit all colour transforms should not be included in the test. More specifically, this implies 
- Use of a fixed transfer function (TF), to be selected within the CE.
- No use of reshapers or colour enhancers. 
An important issue is how to properly incorporate colour transforms that have a TF incorporated within their definition. This topic will be explored within the CE.

CE Mandates
1. Formulate concrete scope of this CE in terms the workflow (input, output). In general, the input shall be the set of content proposed for CE5, but all converted to EXR half float RGB, in the EXR format that is supported by HDRTools. The output is also EXR half float RGB, in the format created by HDRTools.
2. Investigate performance value of varying tools in these boxes, both individually and in concert. An important issue is how to account for the TF, which is not pictured below and not specifically part of this study. 
3. Investigate avenues for standardizing aspects of the colour transforms.

Basic System

Color transforms and sampling filters are only the tools under test, and all experiements must start from EXR linear light. Other than the tools under test, plus the specified transfer function (see below), no other tools, or tuned or tunable parameters shall be employed. In particular, no data-specific parameters shall be employed.

The transfer function shall be the same for all experiments, as specified below. We are interested in two choices, one mandatory, and one optional.
· ST.2084 (mandatory)
· Philips (optional)
Experiments that separately test both are of special interest as they can help shed light on the independent value of the tools under test. Note that the precise location of the transfer function in the processing chain is currently open to discretion.
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Proposals

Y"u"v" [m37063]




Y'FbFr4 [m37065]
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Constant Lumiance Approach [m37067]
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IPT-PQ Color Space [36264]




Chromaticity Transform [m37017]
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Test Conditions
Common test conditions described in w15793 will be followed in this CE. All Anchors shall also start from Linear Light EXRs, in which the half float is NITs. The software shall be based on HDRTools. Results shall be reported according to the latest metric produced by CE3.



Time line

10/23/2015	Meeting ends
10/30/2015	Integration plan to be finalized and distributed over reflector
11/27/2015	Reference code base to be finalized and distributed among CE5 participants
11/27/2015	Refine test plan and tests description and distributed over reflector
01/12/2016	Description of the encoder
01/12/2016	Results for reference code base to be presented
02/01/2016	Software solutions for CE5 tests to be provided to CE5 participants
02/04/2016	CE5 test simulation results to be provided to CE5 participants
02/09/2016	CE5 test results and text description of the experiment to be reported 
02/19/2016	CE5 test cross-check results to be reported 
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FASTVDO COLOR TRANSFORM DESIGN 21414

G 7—17 8 Fb=R+aB.
. t= bR#{1+ab)B.

B Y Fr = G+ct= G+bcR+c(1+ab)B.

R A b Y=t+dFr=dG+(1+cd)t

=dG+h(L+cd)R+{1+ab)(1+cd)B.

Easy Case: a=c=-1

- b=d=1/2. Get YCgCo.
-b=1/2, d=3/8. Get YFbFr.
1.b=1/2, d=5/8. Get YFbFr2.

- b=1/2, d=23/32. Get YFbFr3.
- b=3/4, d=23/32. Get YFbFr4.

Y=[1/4, %, 1/4] in RGB.

[5/16,3/8, 5/16] in RGB.
[3/16,5/8, 3/16] in RGB.
[
[

9/64, 23/32, 9/64] in RGB.
27/128, 23/32, 9/128] in RGB.

VRN
< < <<

Many more examples can be clearly generated as we need
The inverse transformation is generated by going back, and flipping signs of a to d.
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