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Abstract
In ECM-6.0, convolutional cross-component model (CCCM) is applied to predict the chroma samples from reconstructed luma samples with downsampling. Moreover, the CCCM extends the 2-parameter linear model in the CCLM to 7-tap non-linear model. In this proposal, CCCM using non-downsampled luma samples is proposed where the chroma samples are directly predicted from the reconstructed luma samples, i.e., without downsampling. The proposed method was implemented on top of ECM-6.0, and the simulation results are summarized as follows:
For natural-sequences:
	AI { -0.02%, -0.31%, -0.31%, 101%, 100% }, RA { -0.05%, -0.13%, -0.26%, 100%, 99%x.xx%, x.xx%, x.xx%, xxx%, xxx% }
For TGM sequences:
	AI { -1.89%, -3.62%, -3.36%, 101%, 100% }, RA { -0.70%, -1.83%, -1.52%, 100%, 100% }
Introduction
In ECM-6.0 [1], besides cross-component linear model (CCLM) and gradient linear model (GLM) [2], convolutional cross-component model [3] is applied to predict the chroma samples from reconstructed luma samples. Moreover, the CCCM extends the 2-parameter linear model in the CCLM to 7-tap non-linear model. Additionally, before the CCCM being applied, one downsampling filter is applied to the reconstructed luma samples to align with the resolution of chroma samples in the CU.
Proposal
In this contribution, the CCCM using non-downsampled luma samples is proposed where the chroma samples are directly predicted from the original reconstructed luma samples, i.e., without downsampling. As shown in Fig. 1, the proposed CCCM filter consists of 6-tap spatial terms, two nonlinear terms and a bias term. The 6-tap spatial terms correspond to 6 neighboring luma samples (i.e., L0, L1, …, L5) to the chroma sample (i.e., C) to be predicted.

 [image: ]
Fig. 1 Non-downsampled luma samples.
where is the coefficient associated with  and  is the offset. Same to the existing CCCM design, up to 6 lines/columns of chroma samples above and left to the current CU are applied to derive the filter coefficients. The filter coefficients are derived based on the same LDL decomposition method used in CCCM. In the contribution, the proposed method is signaled as one extra CCCM model besides the existing CCCM model. For signaling, when the CCCM is selected, one single flag is signaled and used for both two chroma components to indicate whether the default CCCM model or the proposed CCCM model is applied.
Simulation Results
The proposed method was implemented based on the ECM-6.0 reference software. The performance was evaluated using the common test conditions as defined in [4].

	
	All Intra Main10

	
	Over ECM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.40%
	-0.32%
	101%
	99%

	Class A2
	-0.17%
	-0.56%
	-0.62%
	102%
	102%

	Class B
	0.01%
	-0.32%
	-0.30%
	101%
	99%

	Class C
	0.00%
	-0.29%
	-0.26%
	102%
	100%

	Class E
	0.01%
	0.02%
	-0.05%
	101%
	99%

	Overall
	-0.02%
	-0.31%
	-0.31%
	101%
	100%

	Class D
	0.01%
	-0.26%
	-0.28%
	102%
	99%

	Class F
	-0.35%
	-1.74%
	-1.06%
	101%
	99%

	Class TGM
	-1.89%
	-3.62%
	-3.36%
	101%
	100%
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	Over ECM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.01%
	-0.08%
	100%
	99%

	Class A2
	-0.28%
	-0.40%
	-0.69%
	100%
	99%

	Class B
	0.00%
	-0.04%
	-0.31%
	100%
	99%

	Class C
	0.01%
	-0.11%
	0.00%
	101%
	100%

	Class E
	　
	
	　
	　
	　

	Overall
	-0.05%
	-0.13%
	-0.26%
	100%
	99%

	Class D
	0.03%
	-0.32%
	-0.16%
	100%
	100%

	Class F
	-0.51%
	-1.52%
	-1.11%
	100%
	100%

	Class TGM
	-0.70%
	-1.83%
	-1.52%
	100%
	100%



Conclusions
In this proposal, CCCM using non-downsampled luma samples is proposed where the chroma sample is directly predicted based on the original reconstructed luma samples. The results show that the proposed method provides promising coding gains for screen content sequences with negligible encoding/decoding impacts. It is recommended to adopt the proposed method into ECM.
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