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OVERLAPPED BLOCK MOTION COMPENSATION WITH ADAPTIVE SUB-BLOCK SIZE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] Under the applicable patent law and/or rules pursuant to the Paris Convention, this
application is made to timely claim the priority to and benefits of International Patent

Application No. PCT/CN2018/112948, filed on October 31, 2018. The entire disclosure of the

aforementioned application is incorporated by reference as part of the disclosure of this

application.
TECHNICAL FIELD
[0002] This patent document relates to video coding and decoding techniques, devices and
systems.
BACKGROUND
[0003] Digital video accounts for the largest bandwidth use on the internet and other digital

communication networks. As the number of connected user devices capable of receiving and
displaying video increases, it is expected that the bandwidth demand for digital video usage will

continue to grow.

SUMMARY

[0004] The disclosed techniques may be used by video decoder or encoder embodiments
for in which overlapped block motion compensation with derived motion from neighbors is used.
The described methods may be applied to both the existing video coding standards (e.g., High
Efficiency Video Coding (HEVC)) and future video coding standards or video codecs.

[0005] In one example aspect, a method of processing video comprises: determining,
during a conversion between a current block of visual media data and a corresponding coded

representation of the visual media data, at least one neighboring block for the current block;

1



10

15

20

25

30

WO 2020/089823 PCT/IB2019/059341

determining motion information of the at least one neighboring block; and performing
Overlapped Block Motion Compensation (OBMC) for the current block based on the motion
information of the at least one neighboring block, wherein the OBMC tool includes using an
intermediate prediction values of one sub-block of the current block and a prediction values of at

least one neighboring sub-block to generating a final prediction values of the sub-block.

[0006] In another example aspect, a method of processing video comprises: determining,
during a conversion between a current block of visual media data and a corresponding coded
representation of the visual media data, at least one neighboring block for the current block;
determining motion information of the at least one neighboring block; and modifying motion
information of the current block based on the motion information of the at least one neighboring
block to generate modified motion information for the current block;performing processing of

the current block based on the modified motion information.

[0007] In another example aspect, a method of processing video comprises: determining,
during a conversion between a current block of visual media data and a corresponding coded
representation of the visual media data, multiple neighboring blocks for the current block;
determining motion information of the multiple neighboring blocks; determining a first
prediction block for the current block based on the motion information of the current block;
determining a second predication block for the current block based on the motion information of
the multiple neighboring blocks; modifying the first prediction block based on the second
prediction block; and performing processing of the current block based on the first prediction

block.

[0008] In another example aspect, A video processing method, comprising: determining,
during a conversion between a current block and a bitstream representation of the current block,
a motion vector for a first sub-block inside the current block; using overlapped block motion
compensation (OBMC) mode to perform the conversion; wherein the OBMC mode uses
intermediate prediction values of the first sub-block based on the motion vector of the first sub-
block and prediction values of at least a second video unit that is neighboring the first sub-block
to generate final prediction values for the first sub-block; wherein a sub-block size of the first
sub-block is based on block size, block shape, motion information, or reference picture of the

current block.
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[0009] In yet another representative aspect, the various techniques described herein may be
embodied as computer readable recoding media on which a program comprising code is recorded,
the program is for a processor to carry out a method for carrying out the methods described

herein.

[0010] In yet another example aspect, a video encoder apparatus may implement the

methods as described herein.

[0011] In yet another representative aspect, a video decoder apparatus may implement the

methods as described herein.

[0012] The details of one or more implementations are set forth in the accompanying
attachments, the drawings, and the description below. Other features will be apparent from the

description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 shows an example of alternative temporal motion vector prediction

(ATMVP) for a coding unit (CU).

[0014] FIG. 2 shows an example of one CU with four sub-blocks A-D and its neighboring
blocks a-d.

[0015] FIG. 3 shows an example of sub-blocks where overlapped block motion
compensation (OBMC) applies.

[0016] FIG. 4 shows an example of a flowchart of encoding with different motion vector
(MV) precision.

[0017] FIG. 5 shows an example of a simplified affine motion model.

[0018] FIG. 6 shows an example of affine motion vector field (MVF) per sub-block.

[0019] FIG. 7 shows an example of a 4-parameter affine model (a) and 6-parameter affine
model (b).

[0020] FIG. 8 shows an example of MVP for AF_INTER.

[0021] FIG. 9 shows an example of candidates for AF_MERGE.
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[0022] FIG. 10 shows an example of neighboring blocks of the current block.

[0023] FIG. 11 is a block diagram of an example of a video processing apparatus.

[0024] FIG. 12 shows a block diagram of an example implementation of a video encoder.
[0025] FIG. 13 is a flowchart for an example of a video processing method.

[0026] FIG. 14 is a flowchart for an example of a video processing method.

[0027] FIG. 15 is a flowchart for an example of a video processing method.

[0028] FIG. 16 shows an example hardware platform for implementing some disclosed
methods.

[0029] FIG. 17 shows another example hardware platform for implementing some

disclosed methods.

[0030] FIG. 18 is a block diagram of an example video processing system in which

disclosed techniques may be implemented.

[0031] FIG. 19 is a flowchart for an example of a video processing method.
[0032] FIG. 20 is a flowchart for an example of a video processing method.
[0033] FIG. 21 is a flowchart for an example of a video processing method.
[0034] FIG. 22 is a flowchart for an example of a video processing method.
DETAILED DESCRIPTION
[0035] The present document provides various techniques that can be used by a decoder of

video bitstreams to improve the quality of decompressed or decoded digital video. Furthermore,
a video encoder may also implement these techniques during the process of encoding in order to

reconstruct decoded frames used for further encoding.

[0036] Section headings are used in the present document for ease of understanding and do
not limit the embodiments and techniques to the corresponding sections. As such, embodiments

from one section can be combined with embodiments from other sections.

[0037] 1. Summary
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[0038] This patent document is related to video coding technologies. Specifically, it is
related to overlapped block motion compensation in video coding. It may be applied to the
existing video coding standard like High Efficiency Video Coding (HEVC), or the standard
(Versatile Video Coding) to be finalized. It may be also applicable to future video coding

standards or video codec.
[0039] 2. Background

[0040] Video coding standards have evolved primarily through the development of the
well-known ITU-T and ISO/IEC standards. The ITU-T produced H.261 and H.263, ISO/IEC
produced MPEG-1 and MPEG-4 Visual, and the two organizations jointly produced the
H.262/MPEG-2 Video and H.264/MPEG-4 Advanced Video Coding (AVC) and H.265/HEVC
standards. Since H.262, the video coding standards are based on the hybrid video coding
structure wherein temporal prediction plus transform coding are utilized. To explore the future
video coding technologies beyond HEVC, Joint Video Exploration Team (JVET) was founded
by VCEG and MPEG jointly in 2015. Since then, many new methods have been adopted by
JVET and put into the reference software named Joint Exploration Model (JEM). In April 2018,
the Joint Video Expert Team (JVET) between VCEG (Q6/16) and ISO/IEC JTC1 SC29/WGl1
(MPEG) was created to work on the versatile video coding (VVC) standard targeting at 50%

bitrate reduction compared to HEVC.

[0041] FIG. 12 is a block diagram of an example implementation of a video encoder. FIG.
12 shows that the encoder implementation has a feedback path built in in which the video
encoder also performs video decoding functionality (reconstructing compressed representation of

video data for use in encoding of next video data).
[0042] 2.1 Sub-CU based motion vector prediction

[0043] In the JEM with quadtree binary tree (QTBT) partitioning, each CU can have at
most one set of motion parameters for each prediction direction. Two sub-CU level motion
vector prediction methods are considered in the encoder by splitting a large CU into sub-CUs
and deriving motion information for all the sub-CUs of the large CU. Alternative temporal
motion vector prediction (ATMVP) method allows each CU to fetch multiple sets of motion

information from multiple blocks smaller than the current CU in the collocated reference picture.
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In spatial-temporal motion vector prediction (STMVP) method motion vectors of the sub-CUs
are derived recursively by using the temporal motion vector predictor and spatial neighbouring

motion vector.

[0044] To preserve more accurate motion field for sub-CU motion prediction, the motion

compression for the reference frames is currently disabled.

[0045] Figure 1 is an example of ATMVP motion prediction for a CU.
[0046] 2.1.1. Alternative temporal motion vector prediction
[0047] In the altemative temporal motion vector prediction (ATMVP) method, the motion

vectors temporal motion vector prediction (TMVP) is modified by fetching multiple sets of
motion information (including motion vectors and reference indices) from blocks smaller than
the current CU. Advanced Temporal Motion Vector Prediction (ATMVP) is also known as
Subblock-based Temporal Motion Vector Prediction (SbTMVP). As shown in Figure 1, the sub-
CUs are square NxN blocks (N is set to 4 by default).

[0048] ATMVP predicts the motion vectors of the sub-CUs within a CU in two steps. The
first step is to identify the corresponding block in a reference picture with a so-called temporal
vector. The reference picture is called the motion source picture. The second step is to split the
current CU into sub-CUs and obtain the motion vectors as well as the reference indices of each

sub-CU from the block corresponding to each sub-CU, as shown in Figure 1.

[0049] In the first step, a reference picture and the corresponding block is determined by
the motion information of the spatial neighbouring blocks of the current CU. To avoid the
repetitive scanning process of neighbouring blocks, the first merge candidate in the merge
candidate list of the current CU is used. The first available motion vector as well as its associated
reference index are set to be the temporal vector and the index to the motion source picture. This
way, in ATMVP, the corresponding block may be more accurately identified, compared with
TMVP, wherein the corresponding block (sometimes called collocated block) is always in a

bottom-right or center position relative to the current CU.

[0050] In the second step, a corresponding block of the sub-CU is identified by the
temporal vector in the motion source picture, by adding to the coordinate of the current CU the

temporal vector. For each sub-CU, the motion information of its corresponding block (the
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smallest motion grid that covers the center sample) is used to derive the motion information for
the sub-CU. After the motion information of a corresponding NxN block is identified, it is
converted to the motion vectors and reference indices of the current sub-CU, in the same way as
TMVP of HEVC, wherein motion scaling and other procedures apply. For example, the decoder
checks whether the low-delay condition (i.e. the POCs of all reference pictures of the current
picture are smaller than the picture order count POC of the current picture) is fulfilled and
possibly uses motion vector MVx (the motion vector corresponding to reference picture list X) to
predict motion vector MVy (with X being equal to 0 or 1 and Y being equal to 1—X) for each
sub-CU.

[0051] 2.1.2. Spatial-temporal motion vector prediction

[0052] In this method, the motion vectors of the sub-CUs are derived recursively,
following raster scan order. Figure 2 illustrates this concept. Let us consider an 8x8 CU which
contains four 4x4 sub-CUs A, B, C, and D. The neighbouring 4x4 blocks in the current frame are
labelled as a, b, ¢, and d.

[0053] The motion derivation for sub-CU A starts by identifying its two spatial neighbours.
The first neighbour is the NxN block above sub-CU A (block c). If this block ¢ is not available
or is intra coded the other NxN blocks above sub-CU A are checked (from left to right, starting
at block c). The second neighbour is a block to the left of the sub-CU A (block b). If block b is
not available or is intra coded other blocks to the left of sub-CU A are checked (from top to
bottom, staring at block b). The motion information obtained from the neighbouring blocks for
each list is scaled to the first reference frame for a given list. Next, temporal motion vector
predictor (TMVP) of sub-block A is derived by following the same procedure of TMVP
derivation as specified in HEVC. The motion information of the collocated block at location D is
fetched and scaled accordingly. Finally, after retrieving and scaling the motion information, all
available motion vectors (up to 3) are averaged separately for each reference list. The averaged

motion vector is assigned as the motion vector of the current sub-CU.

[0054] Figure 2 is an example of one CU with four sub-blocks (A-D) and its neighbouring
blocks (a—d).

[0055] 2.1.3. Sub-CU motion prediction mode signaling
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[0056] The sub-CU modes are enabled as additional merge candidates and there is no
additional syntax element required to signal the modes. Two additional merge candidates are
added to merge candidates list of each CU to represent the ATMVP mode and STMVP mode.
Up to seven merge candidates are used, if the sequence parameter set indicates that ATMVP and
STMVP are enabled. The encoding logic of the additional merge candidates is the same as for
the merge candidates in the HM, which means, for each CU in P or B slice, two more RD checks

is needed for the two additional merge candidates.

[0057] In the JEM, all bins of merge index is context coded by context adaptive binary
arithmetic coding CABAC. While in HEVC, only the first bin is context coded and the

remaining bins are context by-pass coded.
[0058] 2.2 Overlapped block motion compensation

[0059] Overlapped Block Motion Compensation (OBMC) has previously been used in
H.263. In the JEM, unlike in H.263, OBMC can be switched on and off using syntax at the CU
level. When OBMC is used in the JEM, the OBMC is performed for all motion compensation
(MC) block boundaries except the right and bottom boundaries of a CU. Moreover, it is applied
for both the luma and chroma components. In the JEM, a MC block is corresponding to a coding
block. When a CU is coded with sub-CU mode (includes sub-CU merge, affine and frame-rate
upconversion, FRUC, mode), each sub-block of the CU is a MC block. To process CU
boundaries in a uniform fashion, OBMC is performed at sub-block level for all MC block

boundaries, where sub-block size is set equal to 4x4, as illustrated in Figure 3.

[0060] When OBMC applies to the current sub-block, besides current motion vectors,
motion vectors of four connected neighbouring sub-blocks, if available and are not identical to
the current motion vector, are also used to derive prediction block for the current sub-block.
These multiple prediction blocks based on multiple motion vectors are combined to generate the

final prediction signal of the current sub-block.

[0061] Prediction block based on motion vectors of a neighbouring sub-block is denoted as
PN, with N indicating an index for the neighbouring above, below, left and right sub-blocks and
prediction block based on motion vectors of the current sub-block is denoted as PC. When PN is

based on the motion information of a neighbouring sub-block that contains the same motion
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information to the current sub-block, the OBMC is not performed from PN. Otherwise, every
sample of PN is added to the same sample in PC, i.e., four rows/columns of PN are added to PC.
The weighting factors {1/4, 1/8, 1/16, 1/32} are used for PN and the weighting factors {3/4, 7/8,
15/16,31/32} are used for PC. The exception are small MC blocks, (i.e., when height or width of
the coding block is equal to 4 or a CU is coded with sub-CU mode), for which only two
rows/columns of PN are added to PC. In this case weighting factors {1/4, 1/8} are used for PN
and weighting factors {3/4, 7/8} are used for PC. For PN generated based on motion vectors of
vertically (horizontally) neighbouring sub-block, samples in the same row (column) of PN are

added to PC with a same weighting factor.
[0062] Figure 3 is an example of sub-blocks where OBMC applies.

[0063] In the JEM, for a CU with size less than or equal to 256 luma samples, a CU level
flag is signalled to indicate whether OBMC is applied or not for the current CU. For the CUs
with size larger than 256 luma samples or not coded with AMVP mode, OBMC is applied by
default. At the encoder, when OBMC is applied for a CU, its impact is taken into account during
the motion estimation stage. The prediction signal formed by OBMC using motion information
of the top neighbouring block and the left neighbouring block is used to compensate the top and
left boundaries of the original signal of the current CU, and then the normal motion estimation

process is applied.
[0064] 2.3 Adaptive motion vector difference resolution

[0065] In HEVC, motion vector differences (MVDs) (between the motion vector and
predicted motion vector of a PU) are signalled in units of quarter luma samples when
use_integer_mv_flag is equal to O in the slice header. In the JEM, a locally adaptive motion
vector resolution (LAMVR) is introduced. In the JEM, MVD can be coded in units of quarter
luma samples, integer luma samples or four luma samples. The MVD resolution is controlled at
the coding unit (CU) level, and MVD resolution flags are conditionally signalled for each CU

that has at least one non-zero MVD components.

[0066] For a CU that has at least one non-zero MVD components, a first flag is signalled to
indicate whether quarter luma sample MV precision is used in the CU. When the first flag (equal
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to 1) indicates that quarter luma sample MV precision is not used, another flag is signalled to

indicate whether integer luma sample MV precision or four luma sample MV precision is used.

[0067] When the first MVD resolution flag of a CU is zero, or not coded for a CU
(meaning all MVDs in the CU are zero), the quarter luma sample MV resolution is used for the
CU. When a CU uses integer-luma sample MV precision or four-luma-sample MV precision, the

MVPs in the AMVP candidate list for the CU are rounded to the corresponding precision.

[0068] In the encoder, CU-level RD checks are used to determine which MVD resolution
is to be used for a CU. That is, the CU-level RD check is performed three times for each MVD

resolution. To accelerate encoder speed, the following encoding schemes are applied in the JEM.

[0069] During RD check of a CU with normal quarter luma sample MVD resolution, the
motion information of the current CU (integer luma sample accuracy) is stored. The stored
motion information (after rounding) is used as the starting point for further small range motion
vector refinement during the RD check for the same CU with integer luma sample and 4 luma
sample MVD resolution so that the time-consuming motion estimation process is not duplicated

three times.

[0070] RD check of a CU with 4 luma sample MVD resolution is conditionally invoked.
For a CU, when RD cost integer luma sample MVD resolution is much larger than that of quarter
luma sample MVD resolution, the RD check of 4 luma sample MVD resolution for the CU is
skipped.

[0071] The encoding process is shown in Figure 4. First, 1/4 pel MV is tested and the RD
cost is calculated and denoted as RDCost0, then integer MV is tested and the RD cost is denoted
as RDCostl. If RDCostl < th * RDCost0 (wherein th is a positive value), then 4-pel MV is
tested; otherwise, 4-pel MV is skipped. Basically, motion information and RD cost etc. are
already known for 1/4 pel MV when checking integer or 4-pel MV, which can be reused to speed
up the encoding process of integer or 4-pel MV.

[0072] Figure 4 is an example of a flowchart of encoding with different MV precision.

[0073] 2.4 Higher motion vector storage accuracy

10
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[0074] In HEVC, motion vector accuracy is one-quarter pel (one-quarter luma sample and
one-eighth chroma sample for 4:2:0 video). In the JEM, the accuracy for the internal motion
vector storage and the merge candidate increases to 1/16 pel. The higher motion vector accuracy
(1/16 pel) is used in motion compensation inter prediction for the CU coded with skip/merge
mode. For the CU coded with normal AMVP mode, either the integer-pel or quarter-pel motion

is used, as described in section 2.3.

[0075] SHVC upsampling interpolation filters, which have same filter length and
normalization factor as HEVC motion compensation interpolation filters, are used as motion
compensation interpolation filters for the additional fractional pel positions. The chroma
component motion vector accuracy is 1/32 sample in the JEM, the additional interpolation filters
of 1/32 pel fractional positions are derived by using the average of the filters of the two

neighbouring 1/16 pel fractional positions.
[0076] 2.5. Affine motion compensation prediction

[0077] In HEVC, only translation motion model is applied for motion compensation
prediction (MCP). While in the real world, there are many kinds of motion, e.g. zoom in/out,
rotation, perspective motions and he other irregular motions. In the JEM, a simplified affine
transform motion compensation prediction is applied. As shown in Figure 5, the affine motion

field of the block is described by two control point motion vectors.
[0078] Figure 5 is an example of a simplified affine motion model.

[0079] The motion vector field (MVF) of a block is described by the following equation:

— (le _VOX) X — (Vl)/ _VOY)

x VOX
w w
- V1, —Voy) or = Vo) y+v,,
[0080] w w (1)
[0081] Where (vOx, vOy) is motion vector of the top-left corner control point, and

(vlx, vly) is motion vector of the top-right corner control point.

[0082] In order to further simplify the motion compensation prediction, sub-block based

affine transform prediction is applied. The sub-block size M x N is derived as in Equation 2,
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where MvPre is the motion vector fraction accuracy (1/16 in JEM), (v2x, v2y) is motion vector

of the bottom-left control point, calculated according to Equation 1.

. wx MvPre
08 M = C||p3(4,W’max(abs(le—vox),abs(vly—Voy)) .
N = C|Ip3(4, h, hx MvPre

max (abs (V2x—Vox).abs(vay —Voy))

[0084] After derived by Equation 2, M and N should be adjusted downward if necessary to

make it a divisor of w and h, respectively.

[0085] To derive motion vector of each MxN sub-block, the motion vector of the center
sample of each sub-block, as shown in Figure 6, is calculated according to Equation 1, and
rounded to 1/16 fraction accuracy. Then the motion compensation interpolation filters mentioned

in section §EiR!ARILEIS|FHE, are applied to generate the prediction of each sub-block with

derived motion vector.
[0086] Figure 6 is an example of affine MVF per sub-block.

[0087] After MCP, the high accuracy motion vector of each sub-block is rounded and

saved as the same accuracy as the normal motion vector.

[0088] In the JEM, there are two affine motion modes: AF_INTER mode and AF_MERGE
mode. For CUs with both width and height larger than 8, AF_INTER mode can be applied. An
affine flag in CU level is signalled in the bitstream to indicate whether AF_INTER mode is used.
In this mode, a candidate list with motion vector pair {(VO,V1)|V0 = {Va,VR,Vc}, V1 = {VD,VE}} is
constructed using the neighbour blocks. As shown in Figure 8, v is selected from the motion
vectors of the block A, B or C. The motion vector from the neighbour block is scaled according
to the reference list and the relationship among the POC of the reference for the neighbour block,
the POC of the reference for the current CU and the POC of the current CU. And the approach to
select v; from the neighbour block D and E is similar. If the number of candidate list is smaller
than 2, the list is padded by the motion vector pair composed by duplicating each of the AMVP
candidates. When the candidate list is larger than 2, the candidates are firstly sorted according to
the consistency of the neighbouring motion vectors (similarity of the two motion vectors in a pair
candidate) and only the first two candidates are kept. An RD cost check is used to determine

which motion vector pair candidate is selected as the control point motion vector prediction
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(CPMVP) of the current CU. And an index indicating the position of the CPMVP in the
candidate list is signalled in the bitstream. After the CPMVP of the current affine CU is
determined, affine motion estimation is applied and the control point motion vector (CPMV) is

found. Then the difference of the CPMV and the CPMVP is signalled in the bitstream.

[0089] Figure 7 is an example of 4-paramenter affine model (a) and 6-parameter affine

model (b).
[0090] Figure 8 is an example of MVP for AF_INTER.

[0091] In AF_INTER mode, when 4/6 parameter affine mode is used, 2/3 control points
are required, and therefore 2/3 MVD needs to be coded for these control points, as shown in

Figure 7. In JVET-KO0337 $£iR! K ZIS| FHIE. ., it is proposed to derive the MV as follows, i.e.,

it predicts mvdl and mvd2 from mvd0.

[0093] mv, = mv; + mvd, + mvd,

[0094] mv, = Mv, + mvd, + mvd,
[0095] At encoder, MVD of AF_INTER are derived iteratively. Suppose such MVD derivation
process is iterated by n times, then the final MVD is calculated as follows, wherein a; and b; are
the estimated affine parameters, and mvd[k]" and mvd[k]" are the derived horizonal and vertical
component of mvdy (k = 0, 1) in the ith iteration.
[0096] mud[1]" = ¥d mud[1]F = ¥ (a; * w + mud[0]F)

=Yrda; xw+ YEImud[0]F = w = YL a; + mud[0]” 3)
[0097] mvd[1]Y = Y mvd[1]Y = Y5 (—b; * w + mvd[0]7)

= — XI5 by »w+ X5y mud[0]7 = —w * TS5 by + mud[0]” (4)
[0098] With JVET-K0337, i.e., predicting mvd; from mvdo, now actually only (w *x Y"1 a;,
—w * Y b;) is encoded for mvd,.
[0099] When a CU is applied in AF_MERGE mode, it gets the first block coded with affine
mode from the valid neighbour reconstructed blocks. And the selection order for the candidate
block is from left, above, above right, left bottom to above left as shown in Figure 9.a. If the

neighbour left bottom block A is coded in affine mode as shown in Figure 9.b, the motion
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vectors V, , V3 and v, of the top left corner, above right corner and left bottom corner of the CU
which contains the block A are derived. And the motion vector v, of the top left corner on the
current CU is calculated according to v, , v3 and v,. Secondly, the motion vector v, of the above
right of the current CU is calculated.

[00100] After the CPMYV of the current CU v, and v, are derived, according to the simplified
affine motion model Equation 1, the MVF of the current CU is generated. In order to identify
whether the current CU is coded with AF_ MERGE mode, an affine flag is signalled in the
bitstream when there is at least one neighbour block is coded in affine mode.

[00101] Figure 9 is an example of candidates for AF_MERGE.

[00102] 2.6 Intra Block Copy

[00103] Decoder aspect:

[00104] In this approach [5], the current (partially) decoded picture is considered as a
reference picture. This current picture is put in the last position of reference picture list O.
Therefore, for a slice using the current picture as the only reference picture, its slice type is
considered as a P slice. The bitstream syntax in this approach follows the same syntax structure
for inter coding while the decoding process is unified with inter coding. The only outstanding
difference is that the block vector (which is the motion vector pointing to the current picture)

always uses integer-pel resolution.
[00105] Changes from block level CPR_flag approach are:

[00106] In encoder search for this mode, both block width and height are smaller than or

equal to 16.
[00107] Enable chroma interpolation when luma block vector is an odd integer number.

[00108] Enable adaptive motion vector resolution {AMVR) for CPR mode when the SPS
flag is on. In this case, when AMVR is used, a block vector can switch between 1-pel integer and

4-pel integer resolutions at block level.
[00109] Encoder aspect:

[00110] The encoder performs RD check for blocks with either width or height no larger

than 16. For non-merge mode, the block vector search is performed using hash-based search first.
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If there is no valid candidate found from hash search, block matching based local search will be

performed.

[00111] In the hash-based search, hash key matching (32-bit CRC) between the current
block and a reference block is extended to all allowed block sizes. The hash key calculation for
every position in current picture is based on 4x4 blocks. For the current block of a larger size, a
hash key matching to a reference block happens when all its 4x4 blocks match the hash keys in
the corresponding reference locations. If multiple reference blocks are found to match the current
block with the same hash key, the block vector costs of each candidates are calculated and the

one with minimum cost is selected.

[00112] In block matching search, the search range is set to be 64 pixels to the left and on

top of current block.

[00113] Figure 10 is an example of neighboring blocks of a current block.
[00114] 3. Examples of Problems Solved by Embodiments

[00115] OBMC is always performed in subblock level even when current PU/CU is not
coded in subblock mode, which increases the bandwidth and computational complexity.
Meanwhile, fixed 4x4 subblock size is used and this also causes bandwidth issue.

[00116] 4. Examples of embodiments

[00117] To address the problem, performing OBMC at larger block size or adaptive
subblock size can be done. Meanwhile, motion compensation may be performed only once in

terms of one prediction direction in some of the proposed methods.

[00118] The techniques listed below should be considered as examples to explain general
concepts. These techniques should not be interpreted in a narrow way. Furthermore, these
inventions can be combined in any manner. It is proposed that whether to and how to apply
deblocking filter may depend on whether dependent scalar quantization is used or not.

1. Itis proposed that all sub-blocks within current block utilize the same motion information
associated with one representative neighboring block during the OBMC process.
a. Alternatively, two representative neighboring blocks may be selected. For
example, one representative block is selected from above neighboring blocks, and
another one is selected from left neighboring blocks.
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Alternatively, furthermore, the neighboring blocks may also be located in
different pictures in addition to spatial neighboring blocks.

In one example, such a method is only applied when current block is not coded
with sub-block technologies (e.g., ATMVP, affine).

2. When decoding a video unit (e.g., a block or sub-block), the derived motion information
from bitstream may be further modified based on motion information of neighboring
blocks, and the modified motion information may be used to derive the final prediction
block of the video unit.

a.

In one example, one representative neighboring block may be selected and its
motion information may be used together with the motion information of current
unit to derive the modified motion information.

Alternatively, motion information of multiple representative neighboring blocks
may be selected.

In one example, furthermore, each of the selected motion information may be
firstly scaled to the same reference picture (e.g., for each prediction direction) of
the current video unit, then the scaled MV (denoted as neigScaleMvLX) and MV
of the current video unit (denoted as currMvLX) may be jointly used to derive
final MVs (e.g., using weighted averaged) for MC of the video unit.

i. When multiple sets of motion information are selected, neigScaleMvLX
may derived from multiple scaled motion vectors, e.g., using weighted
average or average of all scaled motion vectors.

ii. In one example, the averaged MV denoted as avgMv is calculated as:
avgMv = (wl * neigScaleMvLX + w2 * curtMvLX + offset) >> N,
wherein wl, w2, offset and N are integer number.

I. In one example, wl and w2 are equal to 1 and 3 respectively, and
N is 2, offset is 2.
2. In one example, wl and w2 are equal to 1 and 7 respectively, and
N is 3, offset is 4.
In one example, the proposed method is applied to the boundary region of the
current block, e.g., the top several rows and/or left several columns of the current
block.

i. In one example, neigScaleMvLX is generated with different representative
neighboring blocks for the above boundary region and/or left boundary
region of the block, and two different neigScaleMvLX may be generated
for the above boundary region and the left boundary region. For the top-
left boundary region, anyone of the two neigScaleMvLX may be used.

In one example, the proposed method is performed at subblock level. avgMyv is
derived for each subblock and is used for motion compensation of the subblock.
In one example, the proposed method is performed at subblock level only when
the current block is coded in subblock mode, like ATMVP, STMVP, affine mode
etc.

In one example, one of the multiple neighbouring block is selected, noted as
representative neighboring block and its motion information may be utilized to
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derive the final MVs. Alternatively, M neighbouring blocks may be selected as
representative neighboring blocks, e.g., M = 2, one neighboring block from those
above the current block and one neighboring block from those left to the current
block.

. In one example, for a boundary region of the block or for a MxN (e.g., 4x4) small

region within the boundary region, if its representative neighboring block is intra
coded, proposed method may not be performed.

In one example, for a boundary region of the block, if its representative
neighboring block is intra coded, more adjacent and/or non-adjacent blocks are
checked until one inter-coded block is found, if there is no available inter-coded
block, such method is disabled.

i. In one example, non-adjacent blocks include above or/and above-left,
or/and above-right neighboring blocks for top boundary blocks of the CU,
and non-adjacent blocks include left or/and above-left or/and below-left
neighboring blocks for left boundary blocks of the CU as shown in FIG.
10.

ii. In one example, non-adjacent blocks include above or/and above-left
or/and above-right or/and left or/and above-left neighboring blocks.

iii. In one example, non-adjacent blocks are checked in descending order of
the distance between them and the corresponding boundary block.

iv. In one example, only some of the non-adjacent blocks are checked.

v. In one example, no more than K non-adjacent blocks are checked.

vi. In one example, width of the above-right and above-left area is W/2, and
height of the below-left area is H/2, wherein W and H are the width and
height of the CU.

In one example, for a boundary region of the block, if both its representative
neighboring/non-adjacent block and the current block are bi-predicted or uni-
predicted from one same reference list, such method is performed in each valid
prediction direction.

. In one example, for a boundary region of the block, if its representative

neighboring/non-adjacent block is uni-predicted, for example predicted from list
LX, and the current CU is bi-predicted or vice versa, then such method is only
performed for list LX.

i. Alternatively, MV averaging is not performed.
In one example, for a boundary region of the block, if both its representative
neighboring/non-adjacent block and the current block are uni-predicted and they
are predicted from different directions, such method is not performed.

i. Alternatively, MV of the neighboring/non-adjacent block is scaled to the

reference picture of the current block and the MV averaging is performed.

. It is proposed that motion information of one or multiple representative neighboring

blocks may be jointly used to generate additional prediction block (denoted as
neigPredLX) of a video unit (block or sub-block). Suppose the prediction block generated
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with currMvLX is currPredLX, neigPredLX and currPredLX may be used jointly to
generate the final prediction block of the video unit.

a.

In one example, the motion information of multiple representative neighboring
blocks may be firstly scaled to the same reference picture (e.g., for each
prediction direction) of the current video unit, then the scaled MVs are jointly
used (e.g., average/weighted average) to derive neigScaleMvLX. And
neigPredLX is generated based on neigScaleMvLX.

In one example, the proposed method is applied to the boundary region of the
current block, e.g., the top several rows and/or left several columns of the current
block.

i. In one example, neigScaleMvLX is generated with different representative
neighboring blocks for the above boundary region and left boundary
region of the block, and two different neigScaleMvLX may be generated
for the above boundary region and the left boundary region. For the top-
left boundary region, anyone of the two neigScaleMvLX may be used.

In one example, the MV scaling process may be skipped.

In one example, the proposed method is performed at subblock level only when
the current block is coded in subblock mode, like ATMVP, STMVP, affine mode
etc.

4. 1Tt is proposed that subblock size used in OBMC or proposed method may depend on the
block size, block shape, motion information, reference picture of the current block
(suppose size of the current block is wxh).

a.

b.

In one example, subblock size M1XM2 is used for blocks with wxh>=T, and
subblock size N1xN2 is used for other blocks.

In one example, width/height of the subblock is set to M1 if w >= T; otherwise,
width/height of the subblock is set to N1.

In one example, subblock size M1XM?2 is used for uni-predicted block and
subblock size N1XN2 is used for other blocks.

In one example, M1xM2 is 4x4.

In one example, M1xM2 is w/4x4 for the above region, and 4xh/4 for the left
region.

In one example, M1xM2 is w/4x2 for the above region, and 4xh/2 for the left
region.

In one example, N1xN2 is 8x8 or 8x4 or 4x8.

In one example, NI1xN2 is w/2x4 for the above region, and 4xh/2 for the left
region.

In one example, NI1xN2 is w/2x2 for the above region, and 2xh/2 for the left
region.

5. The proposed methods or OBMC may be applied to certain modes, block sizes/shapes,
and/or certain sub-block sizes.

a.

b.

The proposed methods may be applied to certain modes, such as conventional
translational motion (i.e., affine mode is disabled).
The proposed methods may be applied to certain block sizes.
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i. In one example, it is only applied to a block with wxh>=T, where w and h

are the width and height of the current block, e.g. T is 16 or 32.

ii. In another example, it is only applied to a block with w >=T && h >=T,
e.g. Tis 8.

ili. Alternatively, it is only applied to a block with w >=T1 && h >=T2, e.g.
T1 and T2 are equal to 8.

iv. Alternatively, in addition, it is not applied to a block with w >=T1 and/or
h >=T?2. For example, T1 and T2 are equal to 128.

c. Usage of the proposed method may be invoked under further conditions, e.g.,
based on block sizes/block shapes/coded modes/slice types/low delay check
flags/temporal layers etc. al.

6. It is proposed that OBMC may be applied to a video unit (e.g., block or sub-block) if it is
coded with the intra block copy (IBC) mode.

a. In one example, it is invoked only when one or multiple representative
neighboring blocks are coded in intra block copy mode. Alternatively,
furthermore, only motion information from such neighboring blocks are used in
OBMC.

b. In one example, if one block is coded with sub-block technologies (e.g., ATMVP)
and some of the sub-blocks are coded with IBC mode, OBMC may be still
applied to the non-IBC coded sub-blocks. Alternatively, OBMC may be disabled
for the whole block.

c. Alternatively, OBMC is disabled in intra block copy mode.

7. The proposed methods may be applied on all color components. Alternatively, they may
be applied only to some color components. For example, they may be only applied on the
luma component.

8. Whether to and how to apply the proposed methods can be signaled from the encoder to
the decoder in VPS/SPS/PPS/picture header/tile groups/slice header/CTU/CU/group of
CTUs/group of CUs.

[00119] FIG. 11 is a block diagram of a video processing apparatus 1100. The apparatus
1100 may be used to implement one or more of the methods described herein. The apparatus
1100 may be embodied in a smartphone, tablet, computer, Internet of Things (IoT) receiver, and
so on. The apparatus 1100 may include one or more processors 1102, one or more memories
1104 and video processing hardware 1106. The processor(s) 1102 may be configured to
implement one or more methods described in the present document. The memory (memories)
1104 may be used for storing data and code used for implementing the methods and techniques
described herein. The video processing hardware 1106 may be used to implement, in hardware

circuitry, some techniques described in the present document.
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[00120] FIG. 13 is a flowchart for a method 1300 of processing a video. The method 1300
includes determining (1305) that a first video block is neighboring a second video block,
determining (1310) motion information of the second video block, and performing (1315) further
processing of sub-blocks of the first video block based on the motion information of the second

video block.

[00121] FIG. 14 is a flowchart for a method 1400 of processing a video. The method 1400
includes determining (1405) that a first video block is neighboring a second video block,
determining (1410) motion information of the second video block, modifying (1415) motion
information of the first video block based on the motion information of the second video block to
generate modified motion information for the first video block, determining (1420) a prediction
block for the first video block based on the modified motion information, and performing (1425)

further processing of the first video block based on the prediction block.

[00122] FIG. 15 is a flowchart for a method 1500 of processing video. The method 1500
includes determining (1505) that a first video block is coded using an intra block copy (IBC)
mode, and processing (1510) the first video block using an overlapped motion compensation
(OBMC) based on the determination that the first video block is coded using the intra block copy

mode.

[00123] With reference to methods 1300, 1400, and 1500, some examples of determining a
candidate for encoding and their use are described in Section 4 of the present document. For
example, as described in Section 4, sub-blocks of a first video block can be processed based on

motion information of a second video block that is neighboring the first video block.

[00124] With reference to methods 1300, 1400, and 1500, a video block may be encoded in
the video bitstream in which bit efficiency may be achieved by using a bitstream generation rule

related to motion information prediction.

[00125] The methods can include determining, by the processor, that the first video block is
neighboring a third video block; and determining, by the processor, motion information of the
third video block, wherein the performing further processing of the sub-blocks of the first video

block is based on the motion information of the third video block, one of the second video block
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or the third video block being positioned above the first video block, the other being positioned
to the left of the first video block.

[00126] The methods can include wherein the first video block is from a first picture, and
the second video block is from a second picture, the first picture and the second picture being

different pictures.

[00127] The methods can include wherein the first video block and the second video block

are within a same picture.

[00128] The methods can include wherein the method is applied based on the first video
block not being coded with a sub-block technology.

[00129] The methods can include wherein the modified motion information is also based on

motion information of a third video block that is neighboring the first video block.

[00130] The methods can include wherein the motion information of the second video block
and the motion information of the first video block are scaled based on a reference picture related

to the first video block, the modifying being based on the scaled motion information.

[00131] The methods can include wherein the scaled motion information is based on a

weighted average or an average of scaled motion vectors from the scaled motion information.

[00132] The methods can include wherein the average of the scaled motion vectors is
calculated based on avgMv = (w1 * neigScaleMvLX + w2 * currMvLX + offset) >> N, wherein
wl, w2, offset and N are integer numbers, wherein avgMyv is the average of the scaled motion
vectors, neigScaleMvLX is a scaled motion vector, and currMvLX is a motion vector of the first

video block.
[00133] The methods can include wherein w1 is 1, w2 is 3, N is 2, and offset is 2.
[00134] The methods can include wherein wl is 1, w2 is 7, N is 3, and offset is 4.

[00135] The methods can include wherein the method is applied to a boundary region of the
first video block, the boundary region including multiple rows of blocks above the first video

block, and the boundary region including multiple columns of blocks to the left of the first video

block.
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[00136] The methods can include wherein neigScaleMvLX is based on a first
neigScaleMvLX related to the multiple rows of blocks above the first video within the boundary
region and based on a second neigScaleMVLX related to the multiple columns of blocks to the

left of the first video block within the boundary region.

[00137] The methods can include wherein one or both of the first neigScaleMvLX or the
second neigScaleMvLX are used for a top-left boundary region of the first video block.

[00138] The methods can include wherein the method is performed at a sub-block level, and
avgMyv is based on sub-blocks at the sub-block level, wherein motion compensation for the sub-

blocks is based on avgMv.

[00139] The methods can include wherein the method is performed at the sub-block level

based on the first video block being coded in a sub-block mode.

[00140] The methods can include determining a motion vector for the first video block is

based on the motion information of the second video block.

[00141] The methods can include wherein the motion vector for the first video block is also
based on motion information of a third video block, one of the second video block or the third
video block positioned above the first video block, the other positioned to the left of the first
video block.

[00142] The methods can include wherein the method is not performed if the second video

block is intra coded.

[00143] The methods can include determining, by the processor, that the second video block
is within a boundary region; determining, by the processor, that the second video block is intra-
coded; identifying, by the processor, a third video block within the boundary region that is inter-
coded, the third video block being adjacent or non-adjacent to the first video block; and

performing further processing of the first video block based on the third video block.

[00144] The methods can include wherein the boundary region includes one or more of:
non-adjacent blocks that are above, above-left, or above-right top boundary video blocks of the
boundary region, and the non-adjacent blocks include one or more of: left, above-left, or below-

left left boundary blocks of the boundary region.
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[00145] The methods can include wherein the non-adjacent blocks include one or more of:

above, above-left, above-right, left, or above-left video blocks of the boundary region.

[00146] The methods can include wherein the non-adjacent blocks are checked in a
descending order based on a distance between the non-adjacent blocks and a video block within

the boundary region to identify the third video block.

[00147] The methods can include wherein a sub-set of the non-adjacent blocks are checked

to identify the third video block.

[00148] The methods can include wherein a number of the non-adjacent blocks that are

checked to identify the third video block is less than or equal to a threshold number K.

[00149] The methods can include wherein a width of an above-right and an above-left area
is W/2, and a height of a below-left area is H/2, wherein W and H are the width and height of the

first video block, the first video block being a coding unit.

[00150] The methods can include determining that the first video block and the third video
block are bi-predicted or uni-predicted from a reference list, wherein the method is performed in

each valid prediction direction.

[00151] The methods can include wherein the third video block is uni-predicted, the first
video block is bi-predicted.

[00152] The methods can include wherein the third video block is bi-predicted, the first

video block is uni-predicted.
[00153] The methods can include wherein motion vector averaging is not performed.

[00154] The methods can include determining that the third video block and the first video
block are uni-predicted and predicted from different directions, wherein the method is not

performed based on the determination.

[00155] The methods can include wherein a motion vector of the third video block is scaled

to a reference picture of the first video block and motion vector averaging is performed.
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[00156] The methods can include determining motion information of one or more
neighboring blocks of the first video block; and determining a prediction block for the first video

block based on the motion information of the one or more neighboring blocks.

[00157] The methods can include wherein the motion information of the one or more
neighboring blocks is scaled to a reference picture of the first video block to generate a scaled
motion information including scaled motion vectors, the scaled motion vectors used to determine

the prediction block.

[00158] The methods can include wherein the method is applied to a boundary region of the

first video block.

[00159] The methods can include wherein neigScaleMvLX is based on different
neighboring blocks for the above boundary region and left boundary region of the first video
block, and two different neigScaleMvLX are based on the above boundary region and the left
boundary region, wherein any of the two neigScaleMvLX are used for the top-left boundary

region.
[00160] The methods can include wherein a motion vector scaling process is skipped.

[00161] The methods can include wherein the method is performed at a sub-block level

based on the first block being coded in a sub-block mode.

[00162] The methods can include wherein a sub-block size is based on block size, block

shape, motion information, or reference picture of the first video block.

[00163] The methods can include wherein the sub-block size is M1xM?2 for blocks with a
width x height greater than or equal to T, and the sub-block size is N1xN2 for blocks without a

width x height greater than or equal to T.

[00164] The methods can include wherein a width divided by height of a sub-block is M1
based on a width of a block being greater than or equal to T, and the width divided by height of a
sub-block is N1 if the width of a block is not greater than or equal to T.

[00165] The methods can include wherein the sub-block size is M1xM2 for uni-predicted
block and a sub-block size N1xN2 is used for other blocks.

[00166] The methods can include wherein M1xM?2 is 4x4.
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[00167] The methods can include wherein M1xM2 is w/4x4 for the above region, and 4xh/4

for the left region.

[00168] The methods can include wherein M1xM2 is w/4x2 for the above region, and 4xh/2

for the left region.
[00169] The methods can include wherein N1xN2 is 8x8, 8x4, or 4x8.

[00170] The methods can include wherein N1xN2 is w/2x4 for the above region, and 4xh/2

for the left region.

[00171] The methods can include wherein N1xN2 is w/2x2 for the above region, and 2xh/2

for the left region.

[00172] The methods can include wherein the method is applied to a conventional

translational motion mode.

[00173] The methods can include wherein the first video block has a width x height greater
than or equal to T, and T is 16 or 32.

[00174] The methods can include wherein the first video block has a width greater than or

equal to T, and a height greater than or equal to T, and T is 8.

[00175] The methods can include wherein the first video block has a width greater than or

equal to T1, and a height greater than or equal to T2, and T1 and T2 are 8.

[00176] The methods can include wherein the method is not applied to a video block with a
width greater than or equal to T1 or a height greater than or equal to T2, T1 and T2 being 128.

[00177] The methods can include wherein the method is performed based on determining a
condition based on one or more of: block size, block shape, coding mode, slice type, low delay

check flag, or temporal layers.

[00178] The methods can include determining that one or multiple neighboring blocks of the
first video block are coded using the intra block copy mode, wherein processing the first video
block using the OBMC is based on the determination that the one or multiple neighboring blocks

of the first video block are coded in intra block copy mode.
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[00179] The methods can include determining that the first video block includes sub-blocks
that are coded with the IBC mode; and processing sub-blocks of the first video block that are not
coded with IBC mode with the OBMC.

[00180] The methods can include determining that the first video block includes sub-blocks
that are coded with the IBC mode; and processing the sub-blocks without using the OBMC based
on the sub-blocks being coded with the IBC mode.

[00181] The methods can include wherein the methods are applied on one or more color
components.

[00182] The methods can include wherein the methods are applied to the luma component.
[00183] The methods can include wherein the method is applied based on a signal from an

encoder to a decoder, the signal provided via a video parameter set (VPS), a sequence parameter
set (SPS), a picture parameter set (PPS), a picture header, a tile group, a slice header, a coding

tree unit (CTU), a coding unit (CU), a group of CTUs, or a group of CUs.

[00184] It will be appreciated that the disclosed techniques may be embodied in video
encoders or decoders to improve compression efficiency when the coding units being
compressed have shaped that are significantly different than the traditional square shaped blocks
or rectangular blocks that are half-square shaped. For example, new coding tools that use long or

tall coding units such as 4x32 or 32x4 sized units may benefit from the disclosed techniques.

[00185] FIG. 16 is a block diagram illustrating an example of the architecture for a
computer system or other control device 2600 that can be utilized to implement various portions
of the presently disclosed technology. In FIG. 16, the computer system 2600 includes one or
more processors 2605 and memory 2610 connected via an interconnect 2625. The interconnect
2625 may represent any one or more separate physical buses, point to point connections, or both,
connected by appropriate bridges, adapters, or controllers. The interconnect 2625, therefore,
may include, for example, a system bus, a Peripheral Component Interconnect (PCI) bus, a
HyperTransport or industry standard architecture (ISA) bus, a small computer system interface
(SCSI) bus, a universal serial bus (USB), 1IC (I12C) bus, or an Institute of Electrical and

Electronics Engineers (IEEE) standard 674 bus, sometimes referred to as “Firewire.”
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[00186] The processor(s) 2605 may include central processing units (CPUs) to control the
overall operation of, for example, the host computer. In certain embodiments, the processor(s)
2605 accomplish this by executing software or firmware stored in memory 2610. The
processor(s) 2605 may be, or may include, one or more programmable general-purpose or
special-purpose microprocessors, digital signal processors (DSPs), programmable controllers,
application specific integrated circuits (ASICs), programmable logic devices (PLDs), or the like,

or a combination of such devices.

[00187] The memory 2610 can be or include the main memory of the computer system. The
memory 2610 represents any suitable form of random access memory (RAM), read-only
memory (ROM), flash memory, or the like, or a combination of such devices. In use, the
memory 2610 may contain, among other things, a set of machine instructions which, when
executed by processor 2605, causes the processor 2605 to perform operations to implement

embodiments of the presently disclosed technology.

[00188] Also connected to the processor(s) 2605 through the interconnect 2625 is a
(optional) network adapter 2615. The network adapter 2615 provides the computer system 2600
with the ability to communicate with remote devices, such as the storage clients, and/or other

storage servers, and may be, for example, an Ethernet adapter or Fiber Channel adapter.

[00189] FIG. 17 shows a block diagram of an example embodiment of a device 2700 that
can be utilized to implement various portions of the presently disclosed technology. The mobile
device 2700 can be a laptop, a smartphone, a tablet, a camcorder, or other types of devices that
are capable of processing videos. The mobile device 2700 includes a processor or controller
2701 to process data, and memory 2702 in communication with the processor 2701 to store
and/or buffer data. For example, the processor 2701 can include a central processing unit (CPU)
or a microcontroller unit (MCU). In some implementations, the processor 2701 can include a
field-programmable gate-array (FPGA). In some implementations, the mobile device 2700
includes or is in communication with a graphics processing unit (GPU), video processing unit
(VPU) and/or wireless communications unit for various visual and/or communications data
processing functions of the smartphone device. For example, the memory 2702 can include and
store processor-executable code, which when executed by the processor 2701, configures the
mobile device 2700 to perform various operations, e.g., such as receiving information,
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commands, and/or data, processing information and data, and transmitting or providing
processed information/data to another device, such as an actuator or external display. To support
various functions of the mobile device 2700, the memory 2702 can store information and data,
such as instructions, software, values, images, and other data processed or referenced by the
processor 2701. For example, various types of Random Access Memory (RAM) devices, Read
Only Memory (ROM) devices, Flash Memory devices, and other suitable storage media can be
used to implement storage functions of the memory 2702. In some implementations, the mobile
device 2700 includes an input/output (I/O) unit 2703 to interface the processor 2701 and/or
memory 2702 to other modules, units or devices. For example, the I/O unit 2703 can interface
the processor 2701 and memory 2702 with to utilize various types of wireless interfaces
compatible with typical data communication standards, e.g., such as between the one or more
computers in the cloud and the user device. In some implementations, the mobile device 2700
can interface with other devices using a wired connection via the I/O unit 2703. The mobile
device 2700 can also interface with other external interfaces, such as data storage, and/or visual
or audio display devices 2704, to retrieve and transfer data and information that can be processed
by the processor, stored in the memory, or exhibited on an output unit of a display device 2704
or an external device. For example, the display device 2704 can display a video frame modified

based on the MVPs in accordance with the disclosed technology.

[00190] FIG. 18 is a block diagram showing an example video processing system 1800 in
which various techniques disclosed herein may be implemented. Various implementations may
include some or all of the components of the system 1800. The system 1800 may include input
1802 for receiving video content. The video content may be received in a raw or uncompressed
format, e.g., 8 or 10 bit multi-component pixel values, or may be in a compressed or encoded
format. The input 1802 may represent a network interface, a peripheral bus interface, or a storage
interface. Examples of network interface include wired interfaces such as Ethernet, passive

optical network (PON), etc. and wireless interfaces such as Wi-Fi or cellular interfaces.

[00191] The system 1800 may include a coding component 1804 that may implement the
various coding or encoding methods described in the present document. The coding component
1804 may reduce the average bitrate of video from the input 1802 to the output of the coding

component 1804 to produce a coded representation of the video. The coding techniques are
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therefore sometimes called video compression or video transcoding techniques. The output of the
coding component 1804 may be either stored, or transmitted via a communication connected, as
represented by the component 1806. The stored or communicated bitstream (or coded)
representation of the video received at the input 1802 may be used by the component 1808 for
generating pixel values or displayable video that is sent to a display interface 1810. The process
of generating user-viewable video from the bitstream representation is sometimes called video
decompression. Furthermore, while certain video processing operations are referred to as
“coding” operations or tools, it will be appreciated that the coding tools or operations are used at
an encoder and corresponding decoding tools or operations that reverse the results of the coding

will be performed by a decoder.

[00192] Examples of a peripheral bus interface or a display interface may include universal
serial bus (USB) or high definition multimedia interface (HDMI) or Displayport, and so on.
Examples of storage interfaces include SATA (serial advanced technology attachment), PCI,
IDE interface, and the like. The techniques described in the present document may be embodied
in various electronic devices such as mobile phones, laptops, smartphones or other devices that

are capable of performing digital data processing and/or video display.

[00193] FIG. 19 is a flowchart for an example method of video processing. The method
1900 includes determining (at step 1902) , during a conversion between a current block of visual
media data and a corresponding coded representation of the visual media data, at least one
neighboring block for the current block; determining (at step 1904) motion information of the at
least one neighboring block; and performing (at step 1906) Overlapped Block Motion
Compensation (OBMC) for the current block based on the motion information of the at least one
neighboring block, wherein the OBMC tool includes using an intermediate prediction values of
one sub-block of the current block and a prediction values of at least one neighboring sub-block

to generating a final prediction values of the sub-block.

[00194] In some implementations, additional modifications can be performed to method
1900. For example, performing OBMC for the current block based on the motion information of
the at least one neighboring block comprises: performing OBMC for all sub-blocks of the current
block based on the motion information of the at least one neighboring block. The at least one
neighboring block comprises a first neighboring block being positioned above the current block
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and a second neighboring block being positioned left to the current block. The at least one
neighboring block and the current block are from the different pictures of the visual media data.

The method is applied only when the current block is not coded with a sub-block technology.

[00195] FIG. 20 is a flowchart for an example method of video processing. The method
2000 includes determining (at step 2002), during a conversion between a current block of visual
media data and a corresponding coded representation of the visual media data, at least one
neighboring block for the current block; determining (at step 2004) motion information of the at
least one neighboring block; and modifying (at step 2006) motion information of the current
block based on the motion information of the at least one neighboring block to generate modified
motion information for the current block; performing (at step 2008) processing of the current

block based on the modified motion information.

[00196] In some implementations, additional modifications can be performed to method
2000. For example, modifying motion information of the current block based on the motion
information of the at least one neighboring block to generate modified motion information for
the current block comprises: modifying motion information of the current block based on the
motion information of the at least one neighboring block and the motion information of the
current block to generate modified motion information for the current block. Modifying motion
information of the current block comprises: scaling the motion information of the at least one
neighboring block to a same reference picture of the current block, and modifying motion
information of the current block based on the scaled motion information of the at least one
neighboring block and the motion information of the current block. The scaled motion
information of the at least one neighboring block is weighted averaged or averaged to generate
one representative scaled motion vector for each reference picture list of the current block. The
modified motion information of the current block is generated as the weighted average of the
representative scaled motion vector and the motion vector of the current block. The modified
motion vectors is calculated as: avgMv = (wl * neigScaleMvLX + w2 * currMvLX + offset) >>
N, wherein w1, w2, offset and N are integer numbers, wherein avgMv is the modified motion
vectors, neigScaleMvLX is a representative scaled motion vector, and currMvLX is a motion
vector of the current block, X is the reference picture list, wherein X =0, 1. wl is 1, w2 is 3, N is

2, and offset is 2 or wherein wl is 1, w2 is 7, N is 3, and offset is 4. Performing processing of the
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current block based on the motion information of the at least one neighboring block comprises:
performing processing on boundary region of the current block, wherein the boundary region of
the current block includes multiple top rows and/or left columns of the current block. The
representative motion vectors are generated using different neighboring blocks for the top rows
of the current block and the left columns of the current block respectively. The method is applied
at a sub-block level only when the current block is coded with a sub-block technology. When the
at least one neighboring block of a boundary region is intra coded, the method is not performed
for the boundary region of the current block. When the at least one neighboring block is intra
coded, the method further comprises: checking adjacent and/or non-adjacent blocks until one
inter-coded block is found, and disable the motion vector modifying processing in response to no
inter coded block found. Non-adjacent blocks include above and/or above-left, and/or above-
right neighboring blocks for top boundary region of the current block, and non-adjacent blocks
include left and/or above-left and/or below-left neighboring blocks for left boundary region of
the current block. Non-adjacent blocks include above and/or above-left, and/or above-right,
and/or left and/or above-left neighboring blocks. The non-adjacent blocks are checked in a
descending order of distance between the non-adjacent blocks and a corresponding block within
the boundary region. A sub-set of the non-adjacent blocks or a number of the non-adjacent
blocks are checked, the number is no more than a threshold K. A width of an above-right and
above-left area is W/2, and a height of a below-left area is H/2, wherein W and H are the width
and height of the current block as a coding unit. When the at least one of neighboring block/non-
adjacent block and the current block are bi-predicted or uni-predicted from a reference list, the
method is performed in each valid prediction direction. When the at least one of neighboring
block/non-adjacent block is uni-predicted from a first list and the current block is bi-predicted, or
when the at least one of neighboring block/non-adjacent block is bi-predicted and the current
block is uni-predicted from a first list, the modified motion information is generated for the first
list. The modified motion information is not generated. When the at least one of neighboring
block/non-adjacent block and the current block are uni-predicted and are predicted from different
directions, the modified motion information is not generated. When the at least one of
neighboring block/non-adjacent block and the current block are uni-predicted and are predicted
from different directions, a motion vector of the neighboring/non-adjacent block is scaled to a

reference picture of the current block and the modified motion information is generated.
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[00197] FIG. 21 is a flowchart for an example method of video processing. The method
2100 includes determining (at step 2102), during a conversion between a current block of visual
media data and a corresponding coded representation of the visual media data, multiple
neighboring blocks for the current block; determining (at step 2104)motion information of the
multiple neighboring blocks; determining (at step 2106) a first prediction block for the current
block based on the motion information of the current block; determining (at step 2108) a second
predication block for the current block based on the motion information of the multiple
neighboring blocks; modifying (at step 2110) the first prediction block based on the second
prediction block; and performing (at step 2112) processing of the current block based on the first

prediction block.

[00198] In some implementations, additional modifications can be performed to method
2100. For example, the motion information of one of the multiple neighboring block is scaled to
a reference picture of the current block to generate a representative scaled motion information
which is used to determine a second prediction block of the current block. Modifying the first
prediction block further comprises: generating the modified prediction block as a weighted
average of the first prediction block and the second prediction block. Performing processing of
the current block based on the first prediction block comprises: performing processing on
boundary region of the current block, wherein the boundary region of the current block includes
an above boundary region with multiple top rows and/or a left boundary region with left columns
of the current block. Two different representative scaled motion vectors are generated based on
different neighboring blocks for the above boundary region and the left boundary region. Anyone
of the two different scaled motion vectors is used for a top-left boundary region. A motion vector
scaling process is skipped. Modifying the first prediction block based on the second prediction
block comprises: performing processing on one of more sub-blocks of the current block based on
the motion information of the at least one neighboring block. The method is applied only when
the current block is coded with a sub-block technology. The sub-block technology comprises
Advanced Temporal Motion Vector Prediction (ATMVP), Spatial Temporal Motion Vector

Prediction (STMVP), affine mode including affine inter mode and affine merge mode.

[00199] FIG. 22 is a flowchart for an example method of video processing. The method

2200 includes determining (at step 2202), during a conversion between a current block and a
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bitstream representation of the current block, a motion vector for a first sub-block inside the
current block; using (at step 2204) overlapped block motion compensation (OBMC) mode to
perform the conversion; wherein the OBMC mode uses intermediate prediction values of the first
sub-block based on the motion vector of the first sub-block and prediction values of at least a
second video unit that is neighboring the first sub-block to generate final prediction values for
the first sub-block; wherein a sub-block size of the first sub-block is based on block size, block

shape, motion information, or reference picture of the current block.

[00200] In some implementations, additional modifications can be performed to method
2200. For example, the conversion generates the current block from the bitstream representation.
The conversion generates the bitstream representation from the current block. The current block
has a width w and a height h, and the size of the first sub-block is M1xM2 if wxh is greater than
or equal to a first threshold T1; and the sub-block size is N1xN2 if w x h is smaller than the first
threshold T1, where M1, M2, w, h, N1, N2 and T1 are integers. The current block has a width w
and a height h, and a ratio of width to height of the first sub-block of the current block w/h is M1
if w is greater than or equal to a second threshold T2, and the ratio of width to height of the first
sub-block w/h is N1 if w is smaller than the second threshold T2, where M1, N1 and T2 are
integers. The size of the first sub-block M1xM?2 is used if the current block is an uni-predicted
block, and otherwise, the size of the first sub-block N1xN2 is used. M1xM2 is 4x4. M1xM2 is
(w/4)x4 for an above region, and 4x(h/4) for a left region. M1xM2 is (w/4)x2 for an above
region, and 4x(h/2) for a left region. NIxN2 is 8x8, or 8x4, or 4x8. N1xN2 is (w/2)x4 for an
above region, and 4x(h/2) for a left region. NIxN2 is (w/2)x2 for an above region, and 2x(h/2)
for a left region. The method is disabled in affine mode. The method is applied to a translational
motion mode. The method is applied to the current block if the current block has a product of
width and height wxh greater than or equal to a third threshold T3, wherein T3 is an integer. T3
is 16 or 32. The method is applied to the current block if the current block has a width w greater
than or equal to a fourth threshold T4 and a height h greater than or equal to the fourth threshold
T4, where T4 is an integer. T is 8. The method is applied to the current block if the current block
has a width w greater than or equal to a fifth threshold TS and a height h greater than or equal to
a sixth threshold T6, where TS and T6 are integers. T5 and T6 are integer multiples of 8, and TS

is same or different from T6. The method is not applied to the current block if the current block
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has a width w greater than or equal to a seventh threshold T7 or a height h greater than or equal
to an eighth threshold T8, where T7 and T8 are integers. T7 and T8 are 128.The current block is
coded with intra block copy (IBC) mode, wherein the IBC mode uses a picture of the current
block as a reference picture. The second video unit is coded using the IBC mode. The method is
applied on all color components. The method is applied on one or more color components.The
method is applied only on luma components. Whether and how to apply the method is signaled
from an encoder to a decoder in a video parameter set (VPS), a sequence parameter set (SPS), a
picture parameter set (PPS), a picture header, a tile group, a slice header, a coding tree unit

(CTU), a coding unit (CU), a group of CTUs, or a group of CUs.

[00201] Some features preferably implemented by some embodiments are now disclosed in

clause-based format.
[00202] 1. A method for video processing, comprising:

[00203] determining, during a conversion between a current block of visual media data
and a corresponding coded representation of the visual media data, at least one neighboring

block for the current block;
[00204] determining motion information of the at least one neighboring block; and

[00205] performing Overlapped Block Motion Compensation (OBMC) for the current

block based on the motion information of the at least one neighboring block,

[00206] wherein the OBMC tool includes using an intermediate prediction values of one
sub-block of the current block and a prediction values of at least one neighboring sub-block to

generating a final prediction values of the sub-block.

[00207] 2.  The method of clause 1, wherein performing OBMC for the current block

based on the motion information of the at least one neighboring block comprises:

[00208] performing OBMC for all sub-blocks of the current block based on the motion

information of the at least one neighboring block.

[00209] 3. The method of clause 1 or clause 2, wherein the at least one neighboring block
comprises a first neighboring block being positioned above the current block and a second

neighboring block being positioned left to the current block.
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[00210] 4. The method of anyone of clauses 1-3, wherein the at least one neighboring

block and the current block are from the different pictures of the visual media data.

[00211] 5.  The method of anyone of clauses 1-4, wherein the method is applied only

when the current block is not coded with a sub-block technology.
[00212] 6. A method for video processing, comprising:

[00213] determining, during a conversion between a current block of visual media data
and a corresponding coded representation of the visual media data, at least one neighboring

block for the current block;
[00214] determining motion information of the at least one neighboring block; and

[00215] modifying motion information of the current block based on the motion
information of the at least one neighboring block to generate modified motion information for

the current block;

[00216] performing processing of the current block based on the modified motion
information.
[00217] 7. The method of clause 6, wherein modifying motion information of the current

block based on the motion information of the at least one neighboring block to generate modified

motion information for the current block comprises:

[00218] modifying motion information of the current block based on the motion information
of the at least one neighboring block and the motion information of the current block to generate

modified motion information for the current block.

[00219] 8. The method of clause 6 or clause 7, wherein modifying motion information of

the current block comprises:

[00220] scaling the motion information of the at least one neighboring block to a same
reference picture of the current block, and modifying motion information of the current block
based on the scaled motion information of the at least one neighboring block and the motion

information of the current block.
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[00221] 9. The method of clause 8, wherein the scaled motion information of the at least
one neighboring block is weighted averaged or averaged to generate one representative scaled

motion vector for each reference picture list of the current block.

[00222] 10. The method of clause 9, wherein the modified motion information of the
current block is generated as the weighted average of the representative scaled motion vector and

the motion vector of the current block.

[00223] 11. The method of clause 10, wherein the modified motion vectors is calculated as:

avgMv = (w1 * neigScaleMVvLX + w2 * currMvLX + offset) >> N,

[00224] wherein wl, w2, offset and N are integer numbers, wherein avgMyv is the modified
motion vectors, neigScaleMVLX is a representative scaled motion vector, and currMvLX is a

motion vector of the current block, X is the reference picture list, wherein X =0, 1.

[00225] 12. The method of clause 11, wherein wl is 1, w2 is 3, N is 2, and offset is 2 or

wherein w1 is 1, w2 is 7, N is 3, and offset is 4.

[00226] 13. The method of anyone of clauses 6-12, wherein performing processing of the

current block based on the motion information of the at least one neighboring block comprises:
[00227] performing processing on boundary region of the current block,

[00228] wherein the boundary region of the current block includes multiple top rows and/or

left columns of the current block.

[00229] 14. The method of clause 13, wherein the representative motion vectors are
generated using different neighboring blocks for the top rows of the current block and the left

columns of the current block respectively.

[00230] 15. The method of anyone of clauses 6-14, wherein the method is applied at a sub-

block level only when the current block is coded with a sub-block technology.

[00231] 16. The method of anyone of clauses 6-15, wherein when the at least one
neighboring block of a boundary region is intra coded, the method is not performed for the

boundary region of the current block.
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[00232] 17. The method of anyone of clauses 6-16, wherein when the at least one

neighboring block is intra coded, the method further comprises:

[00233] checking adjacent and/or non-adjacent blocks until one inter-coded block is found,

and

[00234] disable the motion vector modifying processing in response to no inter coded block

found.

[00235] 18. The method of clause 17, wherein non-adjacent blocks include above and/or
above-left, and/or above-right neighboring blocks for top boundary region of the current block,
and non-adjacent blocks include left and/or above-left and/or below-left neighboring blocks for

left boundary region of the current block.

[00236] 19. The method of clause 17, wherein non-adjacent blocks include above and/or

above-left, and/or above-right, and/or left and/or above-left neighboring blocks.

[00237] 20. The method of clause 17, wherein the non-adjacent blocks are checked in a
descending order of distance between the non-adjacent blocks and a corresponding block within

the boundary region.

[00238] 21. The method of anyone of clauses 17-20, wherein a sub-set of the non-adjacent
blocks or a number of the non-adjacent blocks are checked, the number is no more than a

threshold K.

[00239] 22. The method of anyone of clauses 17-21, wherein a width of an above-right and
above-left area is W/2, and a height of a below-left area is H/2, wherein W and H are the width

and height of the current block as a coding unit.

[00240] 23. The method of anyone of clauses 17-22, wherein when the at least one of
neighboring block/non-adjacent block and the current block are bi-predicted or uni-predicted

from a reference list, the method is performed in each valid prediction direction.

[00241] 24. The method of anyone of clauses 17-22, wherein when the at least one of
neighboring block/non-adjacent block is uni-predicted from a first list and the current block is bi-

predicted, or when the at least one of neighboring block/non-adjacent block is bi-predicted and
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the current block is uni-predicted from a first list, the modified motion information is generated

for the first list.

[00242] 25. The method of clause 24, wherein the modified motion information is not

generated.

[00243] 26. The method of anyone of clauses 17-22, wherein when the at least one of
neighboring block/non-adjacent block and the current block are uni-predicted and are predicted

from different directions, the modified motion information is not generated.

[00244] 27. The method of anyone of clauses 17-22, wherein when the at least one of
neighboring block/non-adjacent block and the current block are uni-predicted and are predicted
from different directions, a motion vector of the neighboring/non-adjacent block is scaled to a

reference picture of the current block and the modified motion information is generated.
[00245] 28. A method for video processing, comprising:

[00246] determining, during a conversion between a current block of visual media data
and a corresponding coded representation of the visual media data, multiple neighboring blocks

for the current block;
[00247] determining motion information of the multiple neighboring blocks;

[00248] determining a first prediction block for the current block based on the motion

information of the current block;

[00249] determining a second predication block for the current block based on the motion

information of the multiple neighboring blocks;
[00250] modifying the first prediction block based on the second prediction block; and
[00251] performing processing of the current block based on the first prediction block.

[00252] 29. The method of clause 28, wherein the motion information of one of the
multiple neighboring block is scaled to a reference picture of the current block to generate a
representative scaled motion information which is used to determine a second prediction block of

the current block.
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[00253] 30. The method of clause 29, wherein modifying the first prediction block further

comprises:

[00254] generating the modified prediction block as a weighted average of the first

prediction block and the second prediction block.

[00255] 31. The method of clause 30, wherein performing processing of the current block

based on the first prediction block comprises:
[00256] performing processing on boundary region of the current block,

[00257] wherein the boundary region of the current block includes an above boundary
region with multiple top rows and/or a left boundary region with left columns of the current

block.

[00258] 32. The method of clause 31, wherein two different representative scaled motion
vectors are generated based on different neighboring blocks for the above boundary region and

the left boundary region.

[00259] 33. The method of clause 32, wherein anyone of the two different scaled motion

vectors is used for a top-left boundary region.

[00260] 34. The method of anyone of clauses 28-33, wherein a motion vector scaling

process is skipped.

[00261] 35. The method of anyone of clauses 28-33, wherein modifying the first prediction

block based on the second prediction block comprises:

[00262] performing processing on one of more sub-blocks of the current block based on the

motion information of the at least one neighboring block.

[00263] 36. The method of anyone of clauses 28-35, wherein the method is applied only

when the current block is coded with a sub-block technology.

[00264] 37. The method of anyone of clauses 1-36, wherein the sub-block technology
comprises Advanced Temporal Motion Vector Prediction (ATMVP), Spatial Temporal Motion

Vector Prediction (STMVP), affine mode including affine inter mode and affine merge mode.

[00265] 38. A video processing method, comprising:
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[00266] determining, during a conversion between a current block and a bitstream

representation of the current block, a motion vector for a first sub-block inside the current block;

[00267] using overlapped block motion compensation (OBMC) mode to perform the

conversion;

[00268] wherein the OBMC mode uses intermediate prediction values of the first sub-block
based on the motion vector of the first sub-block and prediction values of at least a second video

unit that is neighboring the first sub-block to generate final prediction values for the first sub-

block;

[00269] wherein a sub-block size of the first sub-block is based on block size, block shape,

motion information, or reference picture of the current block.

[00270] 39. The method of clause 38 wherein the conversion generates the current block

from the bitstream representation.

[00271] 40. The method of clause 38, wherein the conversion generates the bitstream

representation from the current block.

[00272] 41. The method of any of clauses 38-40, wherein the current block has a width w
and a height h, and the size of the first sub-block is M1xM2 if wxh is greater than or equal to a
first threshold T1; and the sub-block size is N1xN2 if w x h is smaller than the first threshold T1,
where M1, M2, w, h, N1, N2 and T1 are integers.

[00273] 42. The method of any of clauses 38-40, wherein the current block has a width w
and a height h, and a ratio of width to height of the first sub-block of the current block w/h is M1
if w is greater than or equal to a second threshold T2, and the ratio of width to height of the first
sub-block w/h is N1 if w is smaller than the second threshold T2, where M1, N1 and T2 are

integers.

[00274] 43. The method of clause 41, wherein the size of the first sub-block M1xM?2 is
used if the current block is an uni-predicted block, and otherwise, the size of the first sub-block

N1xN2 is used.

[00275] 44. The method of clause 41 or 43, wherein M1xM?2 is 4x4.
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[00276] 45. The method of clause 41 or 43, wherein M1xM2 is (w/4)x4 for an above
region, and 4x(h/4) for a left region.

[00277] 46. The method of clause 41 or 43, wherein M1xM2 is (w/4)x2 for an above
region, and 4x(h/2) for a left region.

[00278] 47. The method of clause 41 or 43, wherein N1xN2 is 8x8, or 8x4, or 4x8.

[00279] 48. The method of clause 41 or 43, wherein N1xN2 is (w/2)x4 for an above region,
and 4x(h/2) for a left region.

[00280] 49. The method of clause 41 or 43, wherein N1xN2 is (w/2)x2 for an above region,
and 2x(h/2) for a left region.

[00281] 50. The method of any of clauses 38-49, wherein the method is disabled in affine

mode.

[00282] 51. The method of any of clauses 38-50, wherein the method is applied to a

translational motion mode.

[00283] 52. The method of any of clauses 38-51, wherein the method is applied to the
current block if the current block has a product of width and height wxh greater than or equal to

a third threshold T3, wherein T3 is an integer.
[00284] 53. The method of clause 52, wherein T3 is 16 or 32.

[00285] 54. The method of any of clauses 38-51, wherein the method is applied to the
current block if the current block has a width w greater than or equal to a fourth threshold T4 and

a height h greater than or equal to the fourth threshold T4, where T4 is an integer.
[00286] 55. The method of clause 54, wherein T is 8.

[00287] 56. The method of any of clauses 38-51, wherein the method is applied to the
current block if the current block has a width w greater than or equal to a fifth threshold T5 and a

height h greater than or equal to a sixth threshold T6, where T5 and T6 are integers.

[00288] 57. The method of clause 56, wherein T5 and T6 are integer multiples of 8, and TS

is same or different from T6.
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[00289] 58. The method of any of clauses 38-51, wherein the method is not applied to the
current block if the current block has a width w greater than or equal to a seventh threshold T7 or

a height h greater than or equal to an eighth threshold T8, where T7 and T8 are integers.
[00290] 59. The method of clause 58, wherein T7 and T8 are 128.

[00291] 60. The method of clause 38, wherein the current block is coded with intra block
copy (IBC) mode, wherein the IBC mode uses a picture of the current block as a reference

picture.

[00292] 61. The method of clause 60, wherein the second video unit is coded using the
IBC mode.

[00293] 62. The method of any of clauses 38-61, wherein the method is applied on all color

components.

[00294] 63. The method of any of clauses 1-61, wherein the method is applied on one or

more color components.

[00295] 64. The method of clause 63, wherein the method is applied only on luma

components.

[00296] 65. The method of any of clauses 1-64, wherein whether and how to apply the
method is signaled from an encoder to a decoder in a video parameter set (VPS), a sequence
parameter set (SPS), a picture parameter set (PPS), a picture header, a tile group, a slice header, a

coding tree unit (CTU), a coding unit (CU), a group of CTUs, or a group of CUs.

[00297] 66. A video decoding apparatus comprising a processor configured to implement a

method recited in one or more of clauseclause 1 to 65.

[00298] 67. A video encoding apparatus comprising a processor configured to implement a

method recited in one or more of clauses 1 to 65.

[00299] 68 A computer program product having computer code stored thereon, the code,
when executed by a processor, causes the processor to implement a method recited in any of

clauses 1 to 65.
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[00300] The disclosed and other embodiments, modules and the functional operations
described in this document can be implemented in digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this document and their
structural equivalents, or in combinations of one or more of them. The disclosed and other
embodiments can be implemented as one or more computer program products, i.e., one or more
modules of computer program instructions encoded on a computer readable medium for
execution by, or to control the operation of, data processing apparatus. The computer readable
medium can be a machine-readable storage device, a machine-readable storage substrate, a
memory device, a composition of matter effecting a machine-readable propagated signal, or a
combination of one or more them. The term “data processing apparatus” encompasses all
apparatus, devices, and machines for processing data, including by way of example a
programmable processor, a computer, or multiple processors or computers. The apparatus can
include, in addition to hardware, code that creates an execution environment for the computer
program in question, e.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, or a combination of one or more of them. A
propagated signal is an artificially generated signal, e.g., a machine-generated electrical, optical,
or electromagnetic signal, that is generated to encode information for transmission to suitable

receiver apparatus.

[00301] A computer program (also known as a program, software, software application,
script, or code) can be written in any form of programming language, including compiled or
interpreted languages, and it can be deployed in any form, including as a stand-alone program or
as a module, component, subroutine, or other unit suitable for use in a computing environment.
A computer program does not necessarily correspond to a file in a file system. A program can be
stored in a portion of a file that holds other programs or data (e.g., one or more scripts stored in a
markup language document), in a single file dedicated to the program in question, or in multiple
coordinated files (e.g., files that store one or more modules, sub programs, or portions of code).
A computer program can be deployed to be executed on one computer or on multiple computers
that are located at one site or distributed across multiple sites and interconnected by a

communication network.
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[00302] The processes and logic flows described in this document can be performed by one
or more programmable processors executing one or more computer programs to perform
functions by operating on input data and generating output. The processes and logic flows can
also be performed by, and apparatus can also be implemented as, special purpose logic circuitry,
e.g., an FPGA (field programmable gate array) or an ASIC (application specific integrated

circuit).

[00303] Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will receive instructions and data from a
read only memory or a random-access memory or both. The essential elements of a computer
are a processor for performing instructions and one or more memory devices for storing
instructions and data. Generally, a computer will also include, or be operatively coupled to
receive data from or transfer data to, or both, one or more mass storage devices for storing data,
e.g., magnetic, magneto optical disks, or optical disks. However, a computer need not have such
devices. Computer readable media suitable for storing computer program instructions and data
include all forms of non-volatile memory, media and memory devices, including by way of
example semiconductor memory devices, e.g., EPROM, EEPROM, and flash memory devices;
magnetic disks, e.g., internal hard disks or removable disks; magneto optical disks; and CD
ROM and DVD-ROM disks. The processor and the memory can be supplemented by, or

incorporated in, special purpose logic circuitry.

[00304] It is intended that the specification, together with the drawings, be considered
example only, where example means an example. Additionally, the use of “or” is intended to

include “and/or”, unless the context clearly indicates otherwise.

[00305] While this patent document contains many specifics, these should not be construed
as limitations on the scope of any invention or of what may be claimed, but rather as descriptions
of features that may be specific to particular embodiments of particular inventions. Certain
features that are described in this patent document in the context of separate embodiments can
also be implemented in combination in a single embodiment. Conversely, various features that
are described in the context of a single embodiment can also be implemented in multiple
embodiments separately or in any suitable subcombination. Moreover, although features may be
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described above as acting in certain combinations and even initially claimed as such, one or more
features from a claimed combination can in some cases be excised from the combination, and the

claimed combination may be directed to a subcombination or variation of a subcombination.

[00306] Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular order
shown or in sequential order, or that all illustrated operations be performed, to achieve desirable
results. Moreover, the separation of various system components in the embodiments described
in this patent document should not be understood as requiring such separation in all

embodiments.

[00307] Only a few implementations and examples are described and other implementations,
enhancements and variations can be made based on what i1s described and illustrated in this

patent document.
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CLAIMS

What is claimed is:

1. A video processing method, comprising:

determining, during a conversion between a current block and a bitstream representation of
the current block, a motion vector for a first sub-block inside the current block;

using overlapped block motion compensation (OBMC) mode to perform the conversion;

wherein the OBMC mode uses intermediate prediction values of the first sub-block based
on the motion vector of the first sub-block and prediction values of at least a second video unit
that is neighboring the first sub-block to generate final prediction values for the first sub-block;

wherein a sub-block size of the first sub-block is based on block size, block shape, motion
information, or reference picture of the current block.

2. The method of claim 1, wherein the conversion generates the current block from the
bitstream representation.

3. The method of claim 1, wherein the conversion generates the bitstream representation from
the current block.

4. The method of any of claims 1-3, wherein the current block has a width w and a height h,
and the size of the first sub-block is M1xM2 if wxh is greater than or equal to a first threshold T1;
and the sub-block size is N1xN2 if w x h is smaller than the first threshold T1, where M1, M2, w,
h, N1, N2 and T1 are integers.

5. The method of any of claims 1-3, wherein the current block has a width w and a height h,
and a ratio of width to height of the first sub-block of the current block w/h is M1 if w is greater
than or equal to a second threshold T2, and the ratio of width to height of the first sub-block w/h
is N1 if w is smaller than the second threshold T2, where M1, N1 and T2 are integers.

6. The method of claim 4, wherein the size of the first sub-block M1xM2 is used if the
current block is an uni-predicted block, and otherwise, the size of the first sub-block N1xN2 is
used.

7. The method of claim 4 or 6, wherein M1xM?2 is 4x4.
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8. The method of claim 4 or 6, wherein M1xM2 is (w/4)x4 for an above region, and 4x(h/4)
for a left region.

9. The method of claim 4 or 6, wherein M1xM2 is (w/4)x2 for an above region, and 4x(h/2)
for a left region.

10. The method of claim 4 or 6, wherein N1xN2 is 8x8, or 8x4, or 4x8.

11. The method of claim 4 or 6, wherein N1xN2 is (w/2)x4 for an above region, and 4x(h/2)
for a left region.

12. The method of claim 4 or 6, wherein N1xN2 is (w/2)x2 for an above region, and 2x(h/2)
for a left region.

13. The method of any of claims 1-12, wherein the method is disabled in affine mode.

14. The method of any of claims 1-13, wherein the method is applied to a translational
motion mode.

15. The method of any of claims 1-14, wherein the method is applied to the current block if
the current block has a product of width and height wxh greater than or equal to a third threshold
T3, wherein T3 is an integer.

16. The method of claim 15, wherein T3 is 16 or 32.

17. The method of any of claims 1-14, wherein the method is applied to the current block if
the current block has a width w greater than or equal to a fourth threshold T4 and a height h
greater than or equal to the fourth threshold T4, where T4 is an integer.

18. The method of claim 17, wherein T is 8.

19. The method of any of claims 1-14, wherein the method is applied to the current block if
the current block has a width w greater than or equal to a fifth threshold TS and a height h greater
than or equal to a sixth threshold T6, where TS5 and T6 are integers.

47



10

15

20

25

30

35

WO 2020/089823 PCT/IB2019/059341

20. The method of claim 19, wherein T5 and T6 are integer multiples of 8, and TS5 is same
or different from T6.

21. The method of any of claims 1-14, wherein the method is not applied to the current
block if the current block has a width w greater than or equal to a seventh threshold T7 or a
height h greater than or equal to an eighth threshold T8, where T7 and T8 are integers.

22. The method of claim 21, wherein T7 and T8 are 128.

23. The method of claim 1, wherein the current block is coded with intra block copy (IBC)
mode, wherein the IBC mode uses a picture of the current block as a reference picture.

24. The method of claim 23, wherein the second video unit is coded using the IBC mode.

25. The method of any of claims 1-24, wherein the method is applied on all color
components.

26. The method of any of claims 1-24, wherein the method is applied on one or more color
components.

27. The method of claim 26, wherein the method is applied only on luma components.

28. The method of any of claims 1-27, wherein whether and how to apply the method is
signaled from an encoder to a decoder in a video parameter set (VPS), a sequence parameter set
(SPS), a picture parameter set (PPS), a picture header, a tile group, a slice header, a coding tree
unit (CTU), a coding unit (CU), a group of CTUs, or a group of CUs.

29. A video decoding apparatus comprising a processor configured to implement a method
recited in one or more of claims 1 to 28.

30. A video encoding apparatus comprising a processor configured to implement a method
recited in one or more of claims 1 to 28.

31. A computer program product having computer code stored thereon, the code, when
executed by a processor, causes the processor to implement a method recited in any of claims 1
to 28.
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