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Abstract
This contribution proposes to use sample-based weights when blending the intra predictors determined using Decoder-side Intra Mode Derivation (DIMD). The type of blending and the weights to use for a given predictor are inferred during the DIMD derivation process, by analysing the directionality of the samples in the templates above and on the left. 
It is reported that adding the proposed location-dependent DIMD to ECM provides -0.08%, -0.10% and -0.11% BD-rate impact for Y, U and V, respectively.  In RA configuration the impact is reportedly -0.04%, 0.07% and -0.09% for Y, U and V, respectively. The encoder and decoder runtimes are reportedly unchanged with respect to ECM.
Proposed approach
Background
ECM includes Decoder-side Intra Mode Derivation (DIMD). When using DIMD, two DIMD modes are derived, by analysing the directionality of the content in the surrounding of the current block. A histogram of gradients is computed on a three-sample wide/high L-shaped template formed of already reconstructed samples. This is obtained using the Sobel filter, accumulating the magnitudes of all gradients at a given direction, for all the samples within the gray region in Figure 1. The two directions with highest cumulative magnitude are selected as main and secondary DIMD modes. The two predictors obtained with the DIMD modes are then blended to for the final DIMD prediction. Uniform blending is used, where the DIMD predictors are combined with a Planar predictor, using weights that depend on the relative magnitudes of the two directional modes in the histogram of gradients.
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Figure 1: the DIMD template
Location-dependent DIMD modes
This contribution proposes to use non-uniform, sample-based weights to blend the DIMD predictors. The usage of sample-based blending, and the specific weights to use for a given predictor, are inferred during the DIMD derivation process. In particular, when deriving a DIMD mode, it is proposed to also determine whether the derivation of such mode was mostly influenced by the template region above or on the left of the current block. If a DIMD mode was mostly derived from samples above the current block, then when blending the corresponding predictor, higher weights should be used for samples closer to the above portion of the block. 
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Figure 2: the DIMD regions used to infer the location dependency of DIMD modes

In order to determine whether specific samples in the template contribute to inferring specific DIMD modes, three separate regions are considered within the DIMD template, as in Figure 2. The gradient computation is performed separately for samples in each region, resulting in three histograms, ,  and , respectively. For a directional mode  ,  represents the cumulative magnitude of all samples in the region ABOVE at direction . It should be noticed that the template area is extended by one sample on the top-left and one sample on the bottom-right, with respect to conventional DIMD.
The full histogram of gradients for the whole template can then be computed as the sum of the three separate histograms. As in conventional DIMD, the two directional modes with largest and second-largest cumulative magnitude in the histogram are selected as main and secondary DIMD modes,  and , respectively. 
Additionally, the histograms  and  can be used to determine whether   and/or  depend on a specific template region ABOVE or LEFT. In particular, the location-dependency of , denoted as , can be defined as:
If : , then:
	, that is  depends on region ABOVE.
Else if : , then:
	, that is  depends on region LEFT.
Else:
	, that is  is not location-dependent.



Blending of location-dependent DIMD modes
Blending is then performed to fuse the main and secondary DIMD predictors,  and , with the Planar predictor . In case no DIMD mode is determined to be location-dependent (meaning ) then uniform blending is applied. Uniform weights ,  and  are derived based on the relative magnitudes of the modes in the histogram, and the final DIMD prediction is computed as:
	.
Else, if at least one of the DIMD modes is inferred to be location-dependent, then sample-based blending is used. A different weight is used to blend the predictors at each location . 
If  the sample-based weights  for predictor  are computed so that the average weight used within the block is approximately equal to the uniform weight  and so that higher weights are used in the portion of the block closer to the region ABOVE or LEFT, depending on . A range  is pre-defined, corresponding to the largest deviation of  from . Higher values of  result in a higher variation of the weights within the block. In particular for a block of size , if , then:
	.					(1)
Else if , then:
	.					(2)
If both , , then the weights  are computed for both predictors as in Eq 1 or Eq 2, depending on the value of .
Conversely, if   and , then the weights for  are computed as:
	.
Finally, the weights for the Planar predictor  are then computed as:
	64 - .

The final location-dependent DIMD prediction is then computed as:


Integration in ECM
The proposed method is used on all DIMD blocks. Usage of location-dependent DIMD blending is inferred as from Section 1.2, and conventional DIMD blending as in ECM 6.0 is used otherwise. No new signalling is needed, and no additional RD checks are required by the encoder.



Experimental results (proposed method)
The tables below summarize the coding efficiency and runtime impact of the proposed method in ECM 6.0 using the JVET common test conditions.


	
	All Intra Main10 

	
	Over ECM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.06%
	-0.25%
	-0.13%
	98%
	98%

	Class A2
	-0.07%
	-0.03%
	-0.08%
	99%
	98%

	Class B
	-0.05%
	-0.01%
	-0.09%
	98%
	98%

	Class C
	-0.08%
	-0.04%
	-0.12%
	97%
	96%

	Class E
	-0.15%
	-0.24%
	-0.12%
	95%
	97%

	Overall 
	-0.08%
	-0.10%
	-0.11%
	98%
	98%

	Class D
	-0.08%
	-0.13%
	-0.23%
	96%
	97%

	Class F
	-0.15%
	-0.11%
	-0.03%
	94%
	100%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over ECM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.06%#VALUE!
	0.01%#VALUE!
	-0.06%#VALUE!
	103%#NUM!
	100%#NUM!

	Class A2
	-0.03%#VALUE!
	-0.01%#VALUE!
	-0.14%#VALUE!
	104%#NUM!
	99%#NUM!

	Class B
	-0.03%-0.03%
	0.18%0.18%
	-0.28%-0.28%
	99%99%
	99%39%

	Class C
	-0.04%-0.04%
	0.03%0.03%
	0.17%0.17%
	99%99%
	103%26%

	Class E
	  
	
	  
	  
	  

	Overall
	-0.04%#VALUE!
	0.07%#VALUE!
	-0.09%#VALUE!
	101%#NUM!
	100%#NUM!

	Class D
	-0.02%-0.02%
	-0.09%-0.09%
	-0.40%-0.40%
	101%101%
	105%80%

	Class F
	-0.05%-0.05%
	-0.18%-0.18%
	0.03%0.03%
	100%100%
	100%52%
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