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Abstract
This contribution proposes to move ph_joint_cbcr_sign_flag from the picture header to the slice header. It is asserted that the proposed change enables encoders to set joint chroma coding residual sign adaptively in applications that perform subpicture extraction and merging.
Problem Statement
Joint coding of chroma residuals
Joint coding of chroma residuals (JCCR) improves coding efficiency when there is correlation between Cb and Cr residuals. In JCCR mode the residual samples for both Cb and Cr are coded as a single transform block. When the mode is active, one of the chroma channels is assigned with the decoded transform block while the other channel is assigned either negative or positive version of the block; or a version with those with sample values halved. TU level signalling is used to indicate if halved or full sample values are used, while there is a picture header flag determining the sign for the other residual.
The picture header contains the following flag for controlling the joint coding of chroma residuals:
		if( sps_joint_cbcr_enabled_flag )
	

			ph_joint_cbcr_sign_flag
	u(1)


ph_joint_cbcr_sign_flag specifies whether, in transform units with tu_joint_cbcr_residual_flag[ x0 ][ y0 ] equal to 1, the collocated residual samples of both chroma components have inverted signs. When tu_joint_cbcr_residual_flag[ x0 ][ y0 ] equal to 1 for a transform unit, ph_joint_cbcr_sign_flag equal to 0 specifies that the sign of each residual sample of the Cr (or Cb) component is identical to the sign of the collocated Cb (or Cr) residual sample and ph_joint_cbcr_sign_flag equal to 1 specifies that the sign of each residual sample of the Cr (or Cb) component is given by the inverted sign of the collocated Cb (or Cr) residual sample.
The VTM encoder selects the value of the ph_joint_cbcr_sign_flag for each picture by analysing correlation between the Cb and Cr channels.
Subpicture extraction and merging
Either of the following encoding strategies are possible for use cases involving subpicture extraction and merging:
1. Encoding several versions of the content for different bitrates and/or resolutions, each version with multiple subpictures. Extraction of the coded subpicture sequences from the bitstreams for selective delivery and/or decoding.
2. Splitting the uncompressed video into subpicture sequences before encoding, and encoding several versions of each subpicture sequence, each for different bitrates and/or resolutions. This approach has been discussed in more details in JVET-R0148.
In both encoding approaches, it would be preferable to select the value of ph_joint_cbcr_sign_flag adaptively based on the content. However, according to VVC Draft 8, extracting subpictures from time-aligned pictures of different bitstreams and merging them into another bitstream would not generally be possible, since the time-aligned pictures might have a different value of ph_joint_cbcr_sign_flag.
Proposal
It is proposed to move ph_joint_cbcr_sign_flag from the picture header to the slice header.
The following changes are proposed in the picture header syntax:
		if( sps_joint_cbcr_enabled_flag )
	

			ph_joint_cbcr_sign_flag
	u(1)


The following changes are proposed in the slice header syntax:
		…
	

		if( ph_explicit_scaling_list_enabled_flag )
	

			slice_explicit_scaling_list_used_flag
	u(1)

		if( sps_joint_cbcr_enabled_flag )
	

			slice_joint_cbcr_sign_flag
	u(1)

		if( NumEntryPoints > 0 ) {
	

		…
	


The semantics of slice_joint_cbcr_sign_flag are identical to those of ph_joint_cbcr_sign_flag.
It is asserted that the proposed change has no impact on the rate-distortion performance under the common test conditions, since they imply only one slice per picture.
Patent rights declaration(s)
Nokia may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

	Page: 2	Date Saved: 2020-04-02
image1.png




image2.png




