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Abstract
[bookmark: _GoBack]In this contribution, a coefficients derivation method based on classification-based mean value is proposed. In the proposed method, the luma template samples are classified into two luma classes by the mean value of them. Correspondingly, two chroma classes are obtained. Then two luma mean values of the two luma classes, and two chroma mean values of the two chroma classes are obtained, respectively. CCLM coefficients are derived by based on the two luma mean values and the two chroma mean values.  Simulation results reportedly show BD rate on Y, Cb and Cr components for AI configuration over VTM2.0.1 is - x0.xx07%, x0.xx 05%, and -x0.xx 44%, with xxx 100% EncT, xxx 98% DecT;
Tests description
Classification-based mean value for CCLM coefficients derivation 



Figure 1: classification and mean value for CCLM mode.
As shown in Fig.1, Lmean is the mean value of the luma template samples. The luma template samples are classified into two luma classes by Lmean. Then, two luma mean values of the two luma classes LLmean and LRmean are obtained. Correspondingly, CLmean and CRmean are obtained. The CCLM coefficients are derived as:
                                 (1)
                               (2)
Using simplified method to get template samples 
This coefficients derivation method also can be used in other LM-related modes, like MMLM [1]. In this case, for each luma class, two sub-classes are further obtained by the class mean value. As shown in Fig.2:


Figure 2: classification and mean value for MMLM mode.
Then two sets of coefficients are obtained as below: 
                      (3)

                      (4)

In the existing method, to get the luma template samples, 2 rows and 3 columns of neighboring luma samples of current luma block are needed for down-sampling. This will increase the line buffer, and also increase the complexity of model coefficients derivation. As shown in Fig.2.
[image: ]
Figure 2: Template samples for CCLM mode (2 rows, 3 columns, with down-sampling).

In the proposed method, only 1 row and 1 column of neighboring luma samples of current luma block are needed. Which means, only the first top row and the second left column will be used for down-sampling to get the template samples. As shown in Fig.3.
[image: ]
Figure 3: Template samples (1 row, 1 column, with down-sampling).

To further reduce the complexity, only the luma sample of which position are align with chroma samples will be checked, as shown in Fig.4. In this case, no down-sampling operation is needed to get the template samples.
[image: ]
Figure 4: Template samples (1 row, 1 column, without down-sampling).

Experimental results
The proposed tests are implemented based on BMS2.0.1, and  tested under VVC CTC [21] with VTM configuration. T, and the results are summarized in Tabel1, Table2, Table3 and , Table4, .Table5 and Table6.
CCLM
Table 1: test results of CCLM in AI configuration
[image: ]
Table 2: test results of CCLM in RA configuration
[image: ]
CCLM  + MMLM(template samples: 1 row, 1 column, with down-sampling)
Table 3: test results of CCLM + MMLM in AI configuration (template: 1 row, 1 column, with down-sampling)
[image: ]
Table 4: test results of CCLM + MMLM in RA configuration (template: 1 row, 1 column, with down-sampling)
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CCLM (template samples: 1 row, 1 column, without down-sampling)
Table 5: test results of CCLM in AI configuration (template: 1 row, 1 column, without down-sampling)
[image: ]
Table 6: test results of CCLM in RA configuration (template: 1 row, 1 column, without down-sampling)
[image: ]

[bookmark: _Ref518122674]Conclusions
This proposal presents a CCLM coefficients derivation method, in which, the classification-based mean value are used. This method can also be used in MMLM. Simulation results reportedly show that, for CCLM, BD rate on Y, Cb and Cr components for AI configuration over VTM2.0.1 is -x0.xx07%, x0.xx 05 %, and -x0.xx 44 %; for CCLM+MMLM, BD rate on Y, Cb and Cr components for AI configuration over VTM2.0.1 is x.xx%, x.xx %, and x.xx %;.
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