	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11
14th Meeting: Geneva, CH, 19–27 March 2019
	Document: JVET-N0367



	Title:
	Support of chroma 4:4:4 format in VVC

	Status:
	Input document to JVET

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Xin Zhao, Xiang Li, Xiaozhong Xu, Shan Liu
	
Tel:
Email:
	
{xinzzhao, xlxiangli, xiaozhongxu, shanl} @tencent.com

	Source:
	Tencent


_____________________________
Abstract
This contribution proposes to support chroma 4:4:4 format in VVC by including several SW and spec text fixes. With the proposed fixes, the VTM-4.0 sw is capable to encode and decode video sequence in chroma 4:4:4 format. Comparisons on the coding performance between VTM-4.0 and HM-16.6 for video content with chroma 4:4:4 format are also reported.
Problem statement and proposal
The current VTM-4.0 sw does not support encoding or decoding video sequence in chroma 4:4:4 format as is. Encoder crash happens with the following configuration.
InputChromaFormat             : 444
To support input video sequence format of chroma 4:4:4, several VTM-4.0 sw fixes are provided, as described in the following sub-sections.
1. Cross-component Linear Model
It is proposed to disable the 6-tap downsampling filter when the chroma format of input video is 4:4:4.

2. Affine
It is proposed to extend the idea of deriving chroma 4x4 MV from collocated top-left and bottom-right 4x4 luma blocks. When the input video is 4:4:4, the chroma 4x4 MV is derived from its collocated 4x4 luma block. 

3. DMVR
In function xProcessDMVR of VTM-4.0, it was assumed that chroma format is 4:2:0, in the proposed bug-fix, chroma format 4:4:4 has also been considered.

4. Distortion calculation
In the following functions of VTM-4.0: xGetSSE_WTD, xGetSSE2_WTD, xGetSSE4_WTD, xGetSSE8_WTD, xGetSSE16_WTD, xGetSSE16N_WTD, xGetSSE32_WTD, xGetSSE64_WTD, when calculating cShift, the case of input chroma format 4:4:4 is also considered.
const size_t  cShift  = (rcDtParam.compID == COMPONENT_Y || rcDtParam.chromaFormat == CHROMA_444) ? 0 : 1;
Experiments
Simulations are performed under CTC condition [1] using test materials defined in the CTC used in Screen Content Coding (SCC) [2]. The anchor is HM-16.6 and the test is VTM-4.0 with proposed fixes. 
Table 1: Coding performance of VTM-4.0 versus HM-16.6 for chroma 4:4:4 video content.
	
	Random Access 
	Low delay B 

	
	G/Y
	B/U
	R/V
	G/Y
	B/U
	R/V

	RGB, text & graphics with motion, 1080p & 720p
	-45.2%
	-40.0%
	-39.9%
	-44.6%
	-37.3%
	-39.1%

	RGB, mixed content, 1440p & 1080p
	-38.8%
	-34.3%
	-33.7%
	-34.4%
	-28.6%
	-28.3%

	RGB, Animation, 720p
	-25.3%
	-18.2%
	-19.2%
	-18.9%
	-10.1%
	-8.8%

	RGB, camera captured, 1080p
	-24.7%
	-22.3%
	-18.5%
	-15.6%
	-11.5%
	-7.4%

	YUV, text & graphics with motion, 1080p & 720p
	-49.2%
	-44.7%
	-44.6%
	-50.4%
	-46.2%
	-46.4%

	YUV, mixed content, 1440p & 1080p
	-43.5%
	-35.3%
	-35.0%
	-39.8%
	-30.4%
	-30.3%

	YUV, Animation, 720p
	-28.5%
	-18.6%
	-19.2%
	-25.2%
	-11.7%
	-14.5%

	YUV, camera captured, 1080p
	-25.5%
	-17.3%
	-15.6%
	-19.1%
	-8.8%
	-2.6%

	Enc Time[%]
	308%
	261%

	Dec Time[%]
	155%
	131%



[bookmark: _GoBack]Conclusions
This proposal provides several fixes to VTM software and Spec text for supporting input video format of chroma 4:4:4. It is recommended to adopt the proposed changes into next version of VVC draft and VTM sw.
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