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Abstract
In ECM 17.0, Decoder-Derived Cross-Component Prediction (DDCCP) derives the best CCP mode from a DDCCP candidate list containing LB-CCP filtering. However, in the current ECM version, LB-CCP filtering is not used for single-model CCCM (S-CCCM), and filtering increases the complexity of the DDCCP derivation process. It is proposed to remove S-CCCM with LB-CCP and MM-CCCM with LB-CCP modes from the DDCCP list, i.e., removing the LB-CCP filtering process from DDCCP.
The experimental results on the top of ECM-17.0 are summarized as follows. The DDCCP derivation process and codec time are reduced with similar coding performance.
AI(Y/U/V): 0.02%/-0.13%/-0.11%, EncT 99.7%, DecT 99.3%
Introduction
Decoder-Derived Cross-Component Prediction (DDCCP) is a chroma prediction mode. This mode signals a DDCCP flag. When this flag is true, it requires constructing a candidate list and deriving the best CCP mode by using a 1×1 template to calculate template costs by comparing reconstructed samples with prediction values generated by the evaluated CCP mode. The DDCCP candidate list comprises: {S-CCLM, S-CCCM, S-CCCM with LB-CCP, MM-CCCM, MM-CCCM with LB-CCP, S-GLCCCM}. Moreover, DDCCP further introduces fusion mode candidates. A fusion candidate is the combination of two CCP modes from the existing CCP mode lists reordered by template costs.  
Although DDCCP improves CCP mode signaling efficiency and chroma component performance, applying LB-CCP filtering in DDCCP is not consistent with the other CCP modes apart from DDCCP. In ECM 17.0, LB-CCP is only applied to multi-model CCLM and CCCM, not to single-model CCCM. Additionally, the complex LB-CCP filtering process introduces extra complexity of DDCCP in derivation, whereas the corresponding performance gain is limited.
Proposed Methods
In this contribution, it is proposed to remove the modes of S-CCCM with LB-CCP and M-CCCM with LB-CCP from the DDCCP candidate list, i.e., to remove the filtering process of LB-CCP in DDCCP. Specifically, the DDCCP candidate list is changed from {S-CCLM, S-CCCM, S-CCCM with LB-CCP, M-CCCM, M-CCCM with LB-CCP, S-GLCCCM} to {S-CCLM, S-CCCM, M-CCCM, S-GLCCCM}. The fusion process in DDCCP remains unchanged. The improved DDCCP process is shown in Figure 1:
[image: DDCCP示意图-remove]
Fig.1 Illustration of the improved DDCCP
The proposed method simplifies the DDCCP derivation process, as shown in Table 1:
Table 1. Comparison of the proposed method with the original DDCCP derivation process
	
	Number of non-Fusion modes 
	Number of Fusion modes
	Total Number

	Original DDCCP
	6
	15
	21

	Proposed Method
	4
	6
	10

	Reduction
	2
	9
	11



Experimental results
The proposed method was implemented based on ECM-17.0 under common test conditions[1]. It is observed that the proposed method can reduce coding and decoding complexity without affecting the overall performance. More detailed results can be found in the attached Excel sheets. The test results are summarized below.


Table 2. Simulation results of the proposed method
	
	All Intra Main 10

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.01%
	-0.12%
	-0.03%
	99.4%
	99.3%
	100.0%
	99.9%

	Class A2
	0.00%
	-0.11%
	-0.10%
	99.2%
	99.5%
	100.0%
	100.0%

	Class B
	0.01%
	-0.20%
	-0.11%
	99.8%
	98.8%
	100.0%
	100.0%

	Class C
	0.02%
	-0.11%
	-0.08%
	100.0%
	99.0%
	100.0%
	100.0%

	Class E
	0.04%
	-0.06%
	-0.25%
	100.3%
	100.0%
	100.0%
	100.0%

	Overall
	0.02%
	-0.13%
	-0.11%
	99.7%
	99.3%
	100.0%
	100.0%



Conclusions
In this contribution, in order to reduce the complexity of the derivation process in DDCCP and improve the codec efficiency, it is proposed to remove the modes of S-CCCM with LB-CCP and the M-CCCM with LB-CCP from the DDCCP candidate list, i.e., to remove the filtering process of LB-CCP in DDCCP. This method can simplify the DDCCP derivation process and decrease the codec running time without affecting the overall coding performance. It is suggested to investigate in EE.
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