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| Motivation HIKVISION

« Sub-blocks merge mode cleanup

— When applying ATMVP on 8x8 block
« ATMVP mode degenerates into a temporal merge mode
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« Sub-blocks merge mode cleanup

— When applying ATMVP on 8x8 block
« ATMVP mode degenerates into a temporal merge mode
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| Motivation HIKVISION

« Sub-blocks merge mode cleanup
— Remove sub-blocks merge mode which contains only 1 sub-blocks

 Remove redundant spatial and temporal check for 8x8
blocks
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| Motivation

« Spatial and temporal check

—  Otherwise, the following ordered steps apply:

1. The location ( xCtb, yCtb ) of the top-left sample of the luma coding tree block that contains the current
coding block and the location ( xCtr. yCtr ) of the below-right center sample of the current luma coding block
are derived as follows:

xCtb = (xCb >> CtuLog2Size ) << CtuLog2Size (724)
yCtb = ( yCb >> CtuLog2Size ) << CtuLog2Size (725)
xCtr = xCb + ( cbWidth / 2 ) (726)
yCir = yCb + ( cbHeight / 2 ) (727)

2. The luma location ( XColCtrCb, yColCtrCh ) is set equal to the top-left sample of the collocated luma coding
block covering the location given by ( xCtr, yCtr ) inside ColPic relative to the top-left luma sample of the
collocated picture specified by ColPic.

3. The derivation process for subblock-based temporal merging base motion data as specified in clauss
invoked with the location (xCtb, yCtb), the location (xColCtrCh, yColCtrCb ), the availabilil ag
availableFlagAj, and the prediction list utilization flag predFlagl. XA, and the reference index refldxL. XA,
and the motion vector mvLXA,, with X being 0 and 1 as inputs and the motion vectors ctrMvLX, and the
prediction list utilization flags ctrPredFlagLX of the collocated block, with X being 0 and 1. and the temporal
motion vector tempMv as outputs.

4. The vanable availableFlagSbCol 1s derived as follows:
—  If both ctrPredFlagL0 and ctrPredFlagL1 are equal to 0, availableFlagSbCol is set equal to 0.

— Otherwise, availableFlagSbCol is set equal to 1.

- Derivation process for subblock-based temporal merging base motion data
Inputs to this process are:

—  the location (xCtb, yCtb) of the top-left sample of the luma coding tree block that contains the current coding
block,

—  the location ( xColCtrCb, yColCtrCb ) of the top-left sample of the collocated luma coding block that covers the
below-right center sample.

—  the availability flag availableFlagA, of the neighbouring coding unit,

—  the reference index refldxI. XA, of the neighbouring coding unit,

—  the prediction list utilization flag predFlagL. XA, of the neighbouring coding unit.

—  the motion vector in 1/16 fractional-sample accuracy mvLXA, of the neighbouring coding unit.
Outputs of this process are:

—  the moticnl vectors ctrMvL0 and cteMvL1,

—  the prediction list utilization flags ctrPredFlagl.0 and ctrPredFlagl1,

—  the temporal motion vector tempMv.
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tempMv[ 0 ]=0 (740)

The variable tempMv is set as follows:

tempMr{ 1]=0 (741)

The variable currPic specifies the current picture.
When availableFlagA, is equal to TRUE., the following applies:
If all of the following conditions are true, tempMy is set equal to mvL0A,;:

—  predFlagL0A; is equalto 1,
—  DiffPicOrderCnt(ColPic, RefPicList[ 0 ][refldxL0A,]) is equal to 0,

—  Otherwise. if all of the following conditions are true, tempMy is set equal to mvL1A;-
—  slice_type is equal to B,
—  predFlagL1A, is equalto 1.
—  DiffPicOrderCnt(ColPic, RefPicList[ 1 J[refldxL1A7) i to 0.

The rounding process for motion vectors as specified in clausgl8.5.2.14 hs mnvoked with mvX set equal to tempMv,
rightShift set equal to 4, and leftShift set equal to 0 as inputs and the rounded tempMv as output.

The location ( xColChb, yColCb ) of the collocated block inside ColPic 1s derived as follows.

—  The following applies:
yColCb = Clip3( yCtb,
Min( pic_height_in_luma_samples — 1, yCtb + (1 << CtbLog2SizeY )—1). (742)
yColCtrChb + tempMv[1] )

—  Ifsubpic_treated_as_pic_flag[ SubPicldx ] is equal to 1, the following applies:

=ColCh = Clip3( xCtb,
Min( SubPicRightBoundaryPos, xCtb + (1 == CtbLog2SizeY)+3), (743)
%ColCtrCh + tempM{0] )

—  Otherwise ( subpic_treated_as_pic_flag[ SubPicldx ] is equal to o, the following applies:

xColCb = Clip3( xCtb,
Min( pic_width_in luma samples — 1, xCtb+ (1 << CtbLog2S1zeY )+ 3 ), (744
xColCtrCh + tempM~[0] )

The array colPredMode 1s set equal to the prediction mode array CuPredMode[ 0 ] of the collocated picture specified by
ColPic.

The motion vectors ctrMvL0 and ctrMvL 1. and the prediction list utilization flags ctrPredFlagl0 and ctrPredFlagl.1 are
derived as follows:

—  If colPredMode[xColCb][yColCb] is equal to MODE_INTER. the following applies:
—  The variable currCb specifies the luma coding block covering ( xCtrCb .yCtrCb ) inside the current picture.

—  The variable colCb specifies the luma coding block covering the modified location given by
{(xColCb == 3) <= 3, (yColCb >> 3 ) <= 3 ) inside the ColPic.

—  The luma location ( xColCb, szole) is set equal to the top-left sample of the collocated luma coding block
specified by colCb relative to the top-left luma sample of the collocated picture specified by ColPic.

—  The derivation process for collocated motion vectors specified in clause 1s mvoked with currCh,
colCb. (xColCb. yColCb). refldxL.0 set equal to 0. and sbFlag set equal t6'1 as inputs and the output being
assigned to ctrMvL0 and ctrPredFlagl0.

—  The derivation process for collocated motion vectors specified in clause is invoked with currCh,
colCb, (xColCh, yColCh), refldxL1 set equal to 0, and sbFlag set equal 16"T"aS Hiputs and the output being
assigned to ctrMvL1 and ctrPredFlagl1.

—  Otherwise. the following applies:
ctrPredFlagl0 =0 (745)

ctrPredFlagl1 =0 (746)
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« Spatial and temporal check

8.5.2.12| Derivation process for collocated motion vectors

Inputs to this process are:

—  avariable currCb specifying the current coding block,

—  avariable colCb specifying the collocated coding block inside the collocated picture specified by ColPic,

—  aluma location ( xColCb, yColCb ) specifying the top-left sample of the collocated luma coding block specified by
colCb relative to the top-left luma sample of the collocated picture specified by ColPic,

—  areference index refldxL.X, with X being O or 1,

—  aflag indicating a subblock temporal merging candidate sbFlag.

Qutputs of this process are:

—  the motion vector prediction mvLXCol in 1/16 fractional-sample accuracy,
—  the availability flag availableFlagLXCol.

The variable currPic specifies the current picture.

The arrays predFlagLOCol[x ][y ], mvLOCol[x ][ v] and refldxLOCol[ x ][y ] are set equal to PredFlagLO[x ][y ],
MvDmvrLO[ x ][ v ] and RefldxLO[ x [ y |, respectively, of the collocated picture specified by ColPic, and the arrays
predFlagL1Col[x [[y], mvL1Col[x][y] and refldxL1Col[x][y] are set equal to PredFlagL1[x][y],
MvDmvrL1[ x ][ v ] and RefldxL.1[ x ][ y 1. respectively, of the collocated picture specified by ColPic.

[Ed. (BB): Define ColPic NoBackwardPredFlag ]
The variables mvLXCol and availableFlagLXCol are derived as follows:

— If colCh is coded in an intra, IBC, or palette prediction mode, both components of mvLXCol are set equal to 0 and
availableFlagLXCol is set equal to 0.

—  Otherwise, the motion vector mvCol, the reference index refldxCol and the reference list identifier listCol are
derived as follows:

—  IfsbFlag is equal to 0, availableFlagLXCol is set to 1 and the following applies:

—  If predFlagLOCol[ xColCh ][ ¥ColCb ] 1s equal to 0, mvCol, refldxCol and listCol are set equal to
mvL1Coel[ xColCb ][ yColCb ], refldxL1Col[ xColCb ][ yColCb ] and L1, respectively.

—  Otherwise, if predFlagL0Col[ xColCb ][ yColCb ] is equal to 1 and predFlagL.1Col[ xColCb ][ yColCb ] is
equal to 0, mvCol, refldxCol and listCol are set equal to mvLOCol[ xColCb ][ yCoICb ],

refldxLOCol[ xColCb ][ yColCb ] and L0, respectively.

—  Otherwise (predFlagL.0Col[ xColCb ][ yCoICb ] is equal to 1 and predFlagl.1Col[ xColCb ][ yColCb ] is
equal to 1), the following assignments are made:

— If NoBackwardPredFlag is equal to 1, mvCol, refldxCol and listCol are set equal to
mvLXCol[ xColCb ][ yColCb ], refldxLXCol[ xColCb ][ yColCb ] and LX, respectively.

—  Otherwise, mvCol, refldxCol and LstCol are set equal to mvLNCol[ xColCb ][ yColCb ],
refldxLNCol[ xColCb ][ yColCb] and LN, respectively, with N bemng the walue of
collocated from 10 flag.

Otherwise (sbFlag is equal to 1), the following applies:

—  If PredFlagl XCol[ xColCh ][ ¥ColCb ] is equal to 1, mvCol, refldxCol. and listCol are set equal to
mvLXCol[ xColCb ][ ¥ColChb ], refldxI. XCol[ xColCb ][ vColCb ]. and 1X, respectively.
availableFlagl. XCol is set to 1.

—  Otherwise (PredFlagl. XCol[ xColChb ][ yColCb ] is equal to 0), the following applies

—  If NoBackwardPredFlag is equal to 1 and PredFlagl. YCol[ xColCb ][ yColCh ] 1s equal to 1, mvCol,
refldxCol, and listCol are set to mvLYCol[ xColChb ][ vColCb ], refld=L. ¥ Col[ xColCb ][ yColCh ]
and LY, respectively, with Y being equal to X where X being the value of X this process 1s invoked
for. availableFlagl XCol is set equal to 1.

—  Otherwise, both components of mvLXCol are set equal to 0 and availableFlagl. XCol iz set equal to 0.
When availableFlagl. XCol is equal to TRUE. mvLXCol and availableFlagl XCol are derived as follows:

—  If LongTermRefPic( currPic, currCh, refldsl. X, LX ) is not equal to LongTermRefPic( ColPic, colCh,
refldxCol, listCol ). both components of mvI.XCol are set equal to 0 and availableFlagl XCol 1s set equal
to 0.

—  Otherwise, the vanable availableFlaglL XCol 1s set equal to 1, refPicList] ListCol ][ refldxCol ] is set to be
the picture with reference index refldxCol in the reference picture list listCol of the slice containing coding
block colCh in the collocated picture specified by ColPic. and the following applies:

colPocDiff = DiffPicOrderCnt( ColPic, refPicList[ listCol ][ refldxCol ] ) (609)
currPocDiff = DiffPicOrderCat( currPic, RefPicList] X ][ refldxLX ]) (610)

—  The temporal motion buffer compression process for collocated motion vectors as specified m
clause 8.5.2.15 1s invoked with mvCol as input, and the modified mvCol as output.

—  IfRefPicList] X ][ refldxL.X ] 1s a long-term reference picture, or colPocDiiY 1s equal to currPocDaff,
mvLXCol is derived as follows:

mvLXCol = mvCol (611)
—  Otherwise, mvLXCol 1s derived as a scaled version of the motion vector mvCol as follows:

tx=(16384 +(Abs(td) >> 1))/td (612)

distScaleFactor = Clip3( —4096, 4095, (tb * tx +32) >> 6) (613)

mvLXCol = Chp3(—131072, 131071, (distScaleFactor * mvCol +
128 — ( distScaleFactor * mvCol >=0)) == §)) (614)

where td and tb are denived as follows:
td = Clip3( —128, 127, colPocDuft ) (615)

tb = Clip3( —128. 127, currPocDiff ) (616)
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Proposed Method HIKVISION

« Skip ATMVP candidate when construct sub-block merge
list for 8x8 blocks

« SPEC modification

— Add one line

— If one or more of the following conditions is true, availableFlagSbCol is set equal to O.
— slice_temporal_mvp_enabled flag is equal to O.

— sps_sbtmvp_enabled flag is equal to O.

—  cbWidth is less than 8.

— cbHeight is less than 8.

— cbWidth is equal to 8 and cbHeight is equal to 8.
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Experimental Results HIKVISION

RA over VTM7.0

Y U \% EncT DecT
Class Al 0.00% 0.05% 0.03% 100% 99%
Class A2 -0.01% -0.01% 0.03% 100% 102%
Class B 0.01% -0.02% 0.02% 100% 98%
Class C 0.02% 0.03% 0.06% 100% 100%
Class E
Overall 0.01% 0.01% 0.03% 100% 100%
Class D 0.01% -0.10% 0.06% 100% 100%
Class F 0.01% 0.00% 0.00% 100% 100%

LDB over VTM7.0

Y U \% EncT DecT
Class A1
Class A2
Class B 0.00% -0.10% 0.14% 100% 101%
Class C 0.05% -0.19% -0.05% 100% 97%
Class E -0.09% 0.37% -0.68% 99% 99%
Overall 0.00% -0.01% -0.13% 100% 99%
Class D -0.01% 0.25% 0.25% 100% 100%
Class F 0.02% -0.42% -0.11% 100% 100%

Thank Huawei for the cross-checking

_ Hangzhou Hikvision Digital Technology CO.,LtD




| Conclusion HIKVISION

« JVET-Q0313 test block size constraint on ATMVP

— Add one line in SPEC

— Avoid redundant spatial and temporal check for 8x8 blocks of sub-block

merge list construction

« Experimental results compared to VIM7.0
— RA: 0.01% (Y), 0.01% (U), 0.03% (V)
— LD: 0.00% (Y), -0.01% (U), -0.13% (V)

« Based on the above results, it is suggested to adopt

the modification
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