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Abstract
In ECM, convolutional cross-component intra prediction model derives the model between luma and chroma. In 4:2:0, luma component is subsampled first before deriving and applying the prediction model. In this contribution, it is proposed to disable the subsampling stage for CCCM.
Test results reportedly show BD-rate reduction for Y, U, V components as follows.
AI configuration:
Class F: -0.20%, -0.45%, 0.06%; 101% enc time, 98% dec time
Class TGM: -1.35%, -2.48%, -2.17%; 100% enc time, 102% dec time
RA configuration:
Class F: -0.44%, -0.74%, -0.25%%; 100% enc time, 100% dec time
Class TGM: -0.58%, -1.31%, -1.14%; 99% enc time, 102% dec time
Introduction
In ECM, convolutional cross-component intra prediction model (CCCM) derives a model to predict chroma samples using reconstructed luma samples. In 4:2:0, luma component is subsampled first using 3x2 filter, then after model derivation it is applied to subsampled luma component of the current block using 7-tap filter consisting of a 5-tap spatial samples, a nonlinear term, and a bias term. The input to the spatial 5-tap component of the filter consists of a center (C) luma sample which is collocated with the chroma sample to be predicted and its above/north (N), below/south (S), left/west (W) and right/east (E) neighbors as illustrated shown on Figure 1.
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Figure 1. 3x2 subsampling filter (left) and 3x3 CCCM filter (right)
Proposal
Subsampling of luma component may not be optimal for CCCM model derivation for the content which has sharp details, such as SCC content. In this contribution it is proposed to disable luma subsampling, derive and apply model on nonsubsampled luma samples directly. CCCM model shape is diamond 5x5 if subsampling is not applied. SPS flag is signalled to indicate whether luma subsampling is applied for CCCM.
The proposed method was implemented on top of ECM-6.0 and test results are summarized in the below tables.
Table 1. CCCM with no luma subsampling
	
	All Intra Main 10 

	
	Over ECM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.20%
	-0.45%
	0.06%
	101%
	98%

	Class TGM
	-1.35%
	-2.48%
	-2.17%
	100%
	102%



	
	All Intra Main 10 

	
	Over ECM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.44%
	-0.74%
	-0.25%
	100%
	100%

	Class TGM
	-0.58%
	-1.31%
	-1.14%
	99%
	102%
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