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1 Overview
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]This document provides an update to the SA4 on the progress done at MPEG for definition of an image derivation item in HEIF that can be used for chroma enhancement applications. This approach can be used to enhance a base layer image coded in a lower capability colour format representation, such as 4:2:0 YCbCr, to produce a higher capability colour format representation, such as 4:4:4 YCbCr or RGB, using the newly defined metadata. One benefit of this approach is that it permits decoders that are not capable of native 4:4:4 HEVC coding to still be able to decode 4:4:4 content through simple software support.
An item with an item_type value of 'cfen' is currently defined in the HEIF amendment as a colour format enhancement derived image item whose reconstructed image is formed from one or more input images that carry components in the luma plane that are used to reconstruct a picture with an enhanced colour format [1], [2].
The input images are ordered using the reference type 'dimg' for this colour format enhancement derived image item within the ItemReferenceBox, where the value of from_item_ID identifies the colour format enhancement derived image item, and the values of to_item_ID identify the input images. The reference_count gives the number of input image items and shall be greater or equal to one. The currently defined syntax in the working draft is as follows:
aligned(8) class ColourFormatEnhancement {
	unsigned int(8) version = 0;
	for (i=0; i<reference_count; i++) {
		bit(7) reserved = 0;
		unsigned int(1) is_packed_flag;
		if(is_packed_flag == 1) {
			// packed replacement of components
			unsigned int(3) num_cols_minus1;
			unsigned int(3) num_rows_minus1;
			unsigned int(5) hor_guard_band_log2;
			unsigned int(5) ver_guard_band_log2;
			for(i=0; i<num_cols_minus1+num_rows_minus1+2; i++) {
				unsigned int(8) channel_id;
			}
		}
		else {
			unsigned int(8) channel_id;
		}
	}
}
This allows applications such as those shown in the following figures to be realized with a conventional 4:2:0 YCbCr video codec.
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Figure 1: YCbCr 4:4:4 with YCbCr 4:2:0 as a fallback and a hidden YCbCr 4:2:0 packed image.
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Figure 2: YCbCr 4:4:4 with YCbCr 4:2:0 as a fallback and two YCbCr 4:2:0 as independent hidden image items.
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[bookmark: _Ref166511424]Figure 3: RGB with YCbCr 4:2:0 as a fallback and three YCbCr 4:2:0 as independent hidden image items carrying R, G, and B channels in the luma plane.
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[bookmark: _Ref166511428]Figure 4: RGB with YCbCr 4:2:0 as a fallback and a single YCbCr 4:2:0 packed image items carrying R, G, and B channels in the luma plane.

2 Proposal
This is a purely informative contribution to inform SA4 about the current state of development in HEIF with regard to Colour Format Enhancement Derivation.
References
[1] [bookmark: _Ref166510988]WD of ISO/IEC 23008-12 3rd edition AMD 2 Support for tone map derivation and others, MDS23524_WG03_N01157, Output document MPEG #145
[2] [bookmark: _Ref166510991]WD of ISO/IEC 23008-12 3rd edition AMD 2 Support for tone map derivation and others, MDS23837_WG03_N01227, Output document MPEG #146
image3.png
‘altr' group

Chroma enhancement derived item

" . . i Red channel image Green channel image Blue channel image
Traditional 4:2:0 image item | Traditional 4:2:0 image item (hidden) Traditional 4:2:0 image item (hidden) Traditional 4:2:0 image item (hidden)
Cb Cr i Virtual Cb Virtual Cr Virtual Cb Virtual Cr Virtual Cb Virtual Cr
Y Y=R Y-6 Y-8

Metadata
Take R from first reference (Y channel)
Take G from second reference (Y channel)
Take B from the third reference (Y channel)

Enhanced 4:4:4 RGB image





image4.png
‘altr' group

Traditional 4:2:0 image item

Cb Cr

Chroma enhancement derived item

RGB packed image
Traditional 4:2:0 image item (hidden)

Virtual Cb

Y = Packed RGB + unused region

Virtual Cr

Metadata
Take packed RGB from first reference (Y channel)
Unpack and reconstruct.

Enhanced 4:4:4 RGB image





image1.png
‘altr' group

Traditional 4:2:0 image item

Cb + Cr enhancement image

Traditional 4:2:0 image item (hidden)

Cb Cr

Chroma enhancement derived item

Metadata
Take Y from first reference (Y channel)

Y = Cb + Cr packed

Virtual Cb

Virtual Cr

Unpack second reference (Y channel) -
Take Cb from top
Take Cr from bottom

Enhanced 4:4:4 image item





image2.png
‘altr' group

Traditional 4:2:0 image item

Cb enhancement image
Traditional 4:2:0 image item (hidden)

Cr enhancement image

Traditional 4:2:0 image item (hidden)

Cb Cr

Virtual Cb

Virtual Cr

Virtual Cb

Virtual Cr

Chroma enhancement derived item

Metadata *
Take Y from first reference (Y channel)
Take Cb from second reference (Y channel)

Take Cr from the third reference (Y channel) le

Enhanced 4:4:4 image item





