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Abstract

This contribution reports that roughly 27% and 6% area of forward B-Slices are observed to have identical motion information within each PU, under HM4 LD and RA configuration, respectively. It is proposed that when the L0 and L1 motion information is the same, the L1 interpolation process and the weighted averaging process in HM4 should be bypassed for complexity reduction. It is reported that average decoding time reduction of 4% was achieved for LD configurations without any change in coding results.
1 Introduction

During the 6th JCT-VC meeting, it was reported in JCTVC-F356 [1] that roughly 29% and 5% area of forward B-Slices are observed to have identical motion information (i.e., mvL0==mvL1 and refPOC0==refPOC1) within each PU, under HM3 LD and RA configuration, respectively. This contribution shows that similar statistics are observed again with HM4. Table 1 shows the % area covered by the PUs having two motion vectors with identical values and identical reference frame. As could be seen in the table, the % area is very large in LD configuration and even reaches up to over 68.2% for Class E at QP=37.
Table 1. % area of the Bi-predicted PUs satisfying 
“mvL0==mvL1 && RefPicOrderCnt(currPic, refIdxL0, L0)==RefPicOrderCnt(currPic, refIdxL1, L1)”
[image: image1.emf]QP LD HE (%) LD LC (%) RA HE (%) RA LC (%)

Class A

22 4.0% 4.3%

27

5.4% 5.5%

32 7.2% 6.7%

37

9.7% 8.9%

Class B

22

11.3% 9.7% 4.8% 4.3%

27 16.6% 15.0% 7.6% 7.3%

32

21.2% 19.3% 9.0% 8.8%

37

26.3% 24.2% 10.4% 9.7%

Class C

22 11.7% 11.7% 2.7% 3.0%

27

15.7% 15.6% 3.9% 4.3%

32 20.7% 20.5% 6.1% 6.3%

37 27.4% 27.4% 8.7% 8.7%

Class D

22 9.6% 9.4% 1.9% 1.9%

27 13.2% 13.0% 3.1% 3.1%

32

18.7% 18.4% 4.9% 5.5%

37

26.0% 25.8% 8.3% 8.4%

Class E

22

47.2% 49.0%

27 52.7% 53.4%

32 60.0% 59.3%

37 68.2% 66.7%

Average 27.9% 27.4% 6.1% 6.0%

  SHAPE  \* MERGEFORMAT 



When the L0 and L1 motion information of a PU are the same, the L1 interpolation process and the weighted averaging process in HM4 becomes redundant and thus could be bypassed.
2 MC Complexity Reduction for Bi-prediction
Proposed method checks the motion-sameness of Bi-predicted PUs and use the L0 MC process instead of the weighted MC process if the two motion information are identical. Figure 2 illustrates the concept of the proposed method.
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Figure 2 – Illustration of proposed method
3 Experimental results
The proposed method was implemented on HM4.0 software. The common test conditions specified in JCTVC-F900 [2] is used. Table 2 shows its RD performance and execution time of the software relative to HM4.0. The experimental results show that average decoding time reduction of 4% was achieved for LD-B configurations without any change in coding results.
Table 2 also shows some measured complexity numbers obtained by using CE3 complexity measurement tool. The LD-B results show that number of multiplication, addition, and memory accesses for MC interpolation are reduced by about 7%, 7%, and 13%, respectively.
Table 2. Experimental result

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	


	
	Random Access HE
	Random Access LC


	
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class E
	　
	
	　
	　
	
	　

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	　
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	100%
	100%

	Mult[%]
	0%
	0%

	Adds[%]
	0%
	0%

	Access[%]
	0%
	0%

	MemBand(2D) Ave.[%]
	0%
	0%

	MemBand(2D) Max.[%]
	0%
	0%

	MemBand(1D) Ave.[%]
	0%
	0%

	MemBand(1D) Max.[%]
	0%
	0%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class E
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	　
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	99%
	99%

	Dec Time[%]
	96%
	96%

	Mult[%]
	-7%
	-6%

	Adds[%]
	-7%
	-6%

	Access[%]
	-12%
	-12%

	MemBand(2D) Ave.[%]
	-13%
	-12%

	MemBand(2D) Max.[%]
	-1%
	-1%

	MemBand(1D) Ave.[%]
	-13%
	-12%

	MemBand(1D) Max.[%]
	-1%
	-1%


4 Conclusions
This contribution presents a method for reducing motion compensation complexity in Bi-prediction. Experimental results show that roughly 4% decoding time reduction can be achieved by only slight modification to the current HM, without any change in coding results. It is recommended that the propose method be integrated into the next version of HM.
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Appendix: Source code changes (based on HM4.0)
Change source code in “xPredInterBi” function

	Void TComPrediction::xPredInterBi ( TComDataCU* pcCU, UInt uiPartAddr, Int iWidth, Int iHeight, TComYuv*& rpcYuvPred, Int iPartIdx )

{

  TComYuv* pcMbYuv;

  Int      iRefIdx[2] = {-1, -1};

#define UNI_PRED_MC_FOR_SAME_MOTION_INFO       1           ///< uni-pred. MC instead of bi-pred. MC in case of the same motion info. for both ref. lists

#if UNI_PRED_MC_FOR_SAME_MOTION_INFO

  Bool        bSameMV    = false;

  TComMv      cMvL0, cMvL1;

  iRefIdx[REF_PIC_LIST_0] = pcCU->getCUMvField( REF_PIC_LIST_0 )->getRefIdx( uiPartAddr );

  iRefIdx[REF_PIC_LIST_1] = pcCU->getCUMvField( REF_PIC_LIST_1 )->getRefIdx( uiPartAddr );

  if( iRefIdx[REF_PIC_LIST_0] >= 0 && iRefIdx[REF_PIC_LIST_1] >= 0)

  {

cMvL0   = pcCU->getCUMvField( REF_PIC_LIST_0 )->getMv( uiPartAddr );

cMvL1   = pcCU->getCUMvField( REF_PIC_LIST_1 )->getMv( uiPartAddr );

bSameMV = (pcCU->getSlice()->getRefPic( REF_PIC_LIST_0, iRefIdx[REF_PIC_LIST_0] )->getPOC() 

== pcCU->getSlice()->getRefPic( REF_PIC_LIST_1, iRefIdx[REF_PIC_LIST_1] )->getPOC())


&& (cMvL0.getHor() == cMvL1.getHor()) && (cMvL0.getVer() == cMvL1.getVer()) ? true : false;

  }

#endif
  for ( Int iRefList = 0; iRefList < 2; iRefList++ )

  {

    RefPicList eRefPicList = (iRefList ? REF_PIC_LIST_1 : REF_PIC_LIST_0);

    iRefIdx[iRefList] = pcCU->getCUMvField( eRefPicList )->getRefIdx( uiPartAddr );

    if ( iRefIdx[iRefList] < 0 )

    {

      continue;

    }

#if UNI_PRED_MC_FOR_SAME_MOTION_INFO

if( (iRefList == REF_PIC_LIST_1) && bSameMV )

continue;

#endif
    assert( iRefIdx[iRefList] < pcCU->getSlice()->getNumRefIdx(eRefPicList) );

    pcMbYuv = &m_acYuvPred[iRefList];

#if UNI_PRED_MC_FOR_SAME_MOTION_INFO

if( (pcCU->getCUMvField( REF_PIC_LIST_0 )->getRefIdx( uiPartAddr ) >= 0 

&& pcCU->getCUMvField( REF_PIC_LIST_1 )->getRefIdx( uiPartAddr ) >= 0) && !bSameMV)

#else

if( pcCU->getCUMvField( REF_PIC_LIST_0 )->getRefIdx( uiPartAddr ) >= 0 

&& pcCU->getCUMvField( REF_PIC_LIST_1 )->getRefIdx( uiPartAddr ) >= 0 )

#endif
    {

      xPredInterUni ( pcCU, uiPartAddr, iWidth, iHeight, eRefPicList, pcMbYuv, iPartIdx, true );

    }

    else

    {

      xPredInterUni ( pcCU, uiPartAddr, iWidth, iHeight, eRefPicList, pcMbYuv, iPartIdx );

    }

  }

#if UNI_PRED_MC_FOR_SAME_MOTION_INFO

  if( bSameMV)

m_acYuvPred[0].copyPartToPartYuv( rpcYuvPred, uiPartAddr, iWidth, iHeight );

  else

xWeightedAverage( pcCU, &m_acYuvPred[0], &m_acYuvPred[1], iRefIdx[0], iRefIdx[1], uiPartAddr, iWidth, iHeight, rpcYuvPred );

#else

  xWeightedAverage( pcCU, &m_acYuvPred[0], &m_acYuvPred[1], iRefIdx[0], iRefIdx[1], uiPartAddr, iWidth, iHeight, rpcYuvPred );

#endif
}


LD: % Area is computed for all B-Slices


RA: % Area is computed for the B-Slices of temporal-level 0
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