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Abstract
In ECM-19.1, it is asserted that MDIP has problems in deriving 2 intra prediction modes from left template area. The problem is fixed in the contribution and test results on top of ECM-19.1 are summarized as follows:
AI(Y/U/V): 0.00%/-0.02%/0.00%, EncT 99.5%, DecT 99.6%
Introduction
MDIP mode was introduced in JVET-AK0059 “EE2-1.2: Intra mode coding based on HoG of neighboring templates” [1], which was selected from 8 intra prediction modes derived from HoG based on the template cost. However, there is an issue when deriving two intra prediction modes from left template area, which is indicated by the red markings below:
	  // Left mode
  int mdipAmpLeft[2] = {0};
  int mdipModeLeft[2] = {0};
  for (int i = 0; i < NUM_LUMA_MODE; i++)
  {
    curAmp = histogramLeft[i];
    curMode = i;
    if (curAmp > mdipAmpLeft[0])
    {
      mdipAmpLeft[1]   = mdipAmpLeft[0];
      mdipModeLeft[1]  = mdipModeLeft[0];
      mdipAmpLeft[0]   = curAmp;
      mdipModeLeft[0]  = curMode;
    }
    else if (curAmp > mdipAmpLeft[1])
    {
      mdipAmpLeft[1]   = curAmp;
      mdipAmpLeft[1]   = curMode;
    }
  }


As can be seen from the above code, when the two intra prediction modes with the highest HoG amplitude are obtained, the intra mode values are incorrectly assigned to the amplitude values.
Proposed method
The proposed fix corrects the incorrect assignment issue existing in the process of deriving two intra prediction modes, with the specific modifications provided below:
	  // Left mode
  int mdipAmpLeft[2] = {0};
  int mdipModeLeft[2] = {0};
  for (int i = 0; i < NUM_LUMA_MODE; i++)
  {
    curAmp = histogramLeft[i];
    curMode = i;
    if (curAmp > mdipAmpLeft[0])
    {
      mdipAmpLeft[1]   = mdipAmpLeft[0];
      mdipModeLeft[1]  = mdipModeLeft[0];
      mdipAmpLeft[0]   = curAmp;
      mdipModeLeft[0]  = curMode;
    }
    else if (curAmp > mdipAmpLeft[1])
    {
      mdipAmpLeft[1]   = curAmp;
      mdipAmpLeft[1]   = curMode;
      mdipModeLeft[1]  = curMode;
    }
  }



Experimental Results
All Tests were implemented on top of ECM-19.1 [2]. Simulations were performed by following the common test conditions [3]. More detailed results could be found int the attached excel sheets. The test results are summarized below.
	
	All Intra Main 10 

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.02%
	-0.15%
	0.01%
	99.6%
	99.3%
	100.0%
	100.0%

	Class A2
	-0.02%
	0.08%
	0.01%
	98.3%
	99.9%
	100.0%
	99.9%

	Class B
	0.00%
	-0.02%
	-0.05%
	99.7%
	100.4%
	100.0%
	99.9%

	Class C
	0.00%
	-0.09%
	-0.04%
	100.1%
	100.2%
	100.0%
	100.0%

	Class E
	0.01%
	0.08%
	0.09%
	99.7%
	97.7%
	100.0%
	100.0%

	Overall 
	0.00%
	-0.02%
	0.00%
	99.5%
	99.6%
	100.0%
	100.0%

	Class D
	0.01%
	-0.18%
	-0.04%
	100.0%
	100.0%
	100.1%
	100.0%

	Class F
	0.04%
	0.18%
	0.09%
	99.3%
	100.3%
	98.9%
	100.0%

	Class TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!



Conclusions
This contribution reports a bugfix related to MDIP. It is recommended to adopt this proposal.
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