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MOTION VECTOR CODING FOR SCREEN CONTENT
CODING

CROSS REFERENCE TO RELATED APPLICATIONS

[001] 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/CN2019/076297, filed on February 27, 2019. The entire disclosure of the aforementioned

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

TECHNICAL FIELD
[002] This patent document relates to video coding techniques, devices and systems.
BACKGROUND
[003] In spite of the advances in video compression, digital video still 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

[004] Devices, systems and methods related to digital video coding, and specifically, to
motion vector coding for on-screen content coding vectors are described. The described methods may
be applied to existing video coding standards (e.g., Versatile Video Coding) or the standard (Versatile
Video Coding) to be finalized. It may be also applicable to future video coding standards or video

codec.

[005] In one representative aspect, the disclosed technology may be used to provide a method
for video processing. This method includes determining that a member of the group including (i) a
current tile, (i) a current tile group, (ii1) a current slice, or (iv) a current picture is associated with on-
screen displayed content, and in response to the determining, enabling or disabling one or more sub-

pixel motion vector parameters.



WO 2020/173482 PCT/CN2020/076981

[006] In one representative aspect, the disclosed technology may be used to provide a method
for video processing. This method includes determining, based on a first indication in a bitstream
representation of a current video block, whether a subpel motion precision for motion information is
allowed for the current video block, wherein motion information comprises at least one of a motion
vector (MV), a motion vector prediction (MVP), and a motion vector difference (MVD); performing,
a conversion between the current video block and the bitstream representation of the current video
block, using a non-subpel motion precision for the motion information after determining that the

subpel motion precision is disallowed.

[007] In one representative aspect, the disclosed technology may be used to provide a method
for video processing. This method includes determining, during a conversion between a current video
block and a bitstream representation of the current video block, a set of allowed motion precisions for
motion information, wherein the current video block is coded in intra block copy (IBC) mode, wherein
the motion information comprises at least one of a motion vector, a motion vector prediction and a
motion vector difference; performing the conversion, based on the determined set of motion

precisions.

[008] In another representative aspect, the above-described method is embodied in the form

of processor-executable code and stored in a computer-readable program medium.

[009] In yet another representative aspect, an apparatus in a video system comprising a
processor and a non-transitory memory with instructions thereon is disclosed. The instructions upon
execution by the processor, cause the processor to implement any one or more of the disclosed

methods.

[0010] Further, in a representative aspect, any one or more of the disclosed methods is an

encoder-side implementation.

[0011] Also, in a representative aspect, any one or more of the disclosed methods is a decoder-

side implementation.

[0012] The above and other aspects and features of the disclosed technology are described in

greater detail in the drawings, the description and the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 shows an example of an affine motion model.

[0014] FIG. 2 shows an example of an affine motion vector field per sub-block.

[0015] FIGs. 3A and 3B show a 4-parameter affine model and a 6-parameter affine model
respectively.

[0016] FIG. 4 shows an example motion vector prediction (MVP) for affine inter mode.
[0017] FIG. 5A-5B shows example candidates for affine merge mode.

[0018] FIG. 6 shows example candidate positions for an affine merge mode.

[0019] FIG. 7 shows an example of a mapping between distance offset and distance mapping.
[0020] FIG. 8 shows an example of an ultimate vector expression (UMVE) search process.
[0021] FIG. 9 shows an example of a UMVE search point.

[0022] FIG. 10 shows an example of intra block copy.

[0023] FIG. 11 shows an example of positions of spatial candidates.

[0024] FIG. 12 shows an example of candidate pairs subject to a redundancy check of spatial

merge candidates.

[0025] FIG. 13 shows an example of current coding tree unit (CTU) processing.
[0026] FIG. 14 shows another example of CTU processing.
[0027] FIG. 15 is a block diagram of an example of a hardware platform for implementing a

visual media decoding or a visual media encoding technique described in the present document.

[0028] FIG. 16 shows a flowchart of an example method for video coding.
[0029] FIG. 17 shows a flowchart of an example method for video processing.
[0030] FIG. 18 shows a flowchart of an example method for video processing.
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DETAILED DESCRIPTION

1. Video coding in HEVC

[0031] 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/WG11 (MPEG) was created to work on the Versatile Video Coding
(VVC) standard targeting at 50% bitrate reduction compared to HEVC.

[0032] The latest version of VVC draft, i.e., Versatile Video Coding (Draft 4) could be found
at  http://phenix.it-sudparis.eu/jvet/doc_end user/documents/13 Marrakech/wgl 1/JVET-M1001 -
v3.zip. The latest reference software of VVC, named VTM, could be found at:
https://vcgit. hhi.fraunhofer.de/jvet/VVCSoftware VTM/tags/VTM-4.0

2.1. Inter mode coding in HEVC

7.3.6.1  General slice segment header syntax

slice_segment_header() { Descriptor

first slice segment in pic_flag ue(v)

if( slice type==P ||slice type==B) {

if( (weighted pred flag && slice type == P) ||
(weighted bipred flag && slice type == B))

pred_weight table( )

five_minus_max_num_merge cand ue(v)

if( motion_vector_resolution_control idc == 2)
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use_integer_mv _flag u(l)

3
[0033] The above table represents the general slice segment header syntax. In this table, the

italicized-bold text represents examples of new syntax elements for bitstream description. The syntax
elements are also referred to herein as high-level syntax indicating whether sub-pixel precision is

allowed (enabled) or not allowed (disabled).

[0034] motion_vector_resolution_control_idc controls the presence and inference of the
use_integer mv_flag that specifies the resolution of motion vectors for inter prediction. The value of
motion_vector resolution_control idc shall not be equal to 3 in bitstreams conforming to this version
of this Specification. The value of 3 for motion vector resolution control idc is reserved for future
use by ITU-T | ISO/IEC. When not present, the value of motion_vector resolution control idc is

inferred to be equal to O.

[0035] use_integer mv_flag equal to 1 specifies that the resolution of motion vectors for inter
prediction in the current slice is integer. use_integer mv_flag equal to O specifies that the resolution
of motion vectors for inter prediction in the current slice that refer to pictures other than the current
picture is fractional with quarter-sample precision in units of luma samples. When not present, the

value of use_integer mv_flag is inferred to be equal to motion_vector resolution_control idc.

2.2, Affine motion compensation prediction

[0036] 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 other irregular motions. In the JEM, a simplified affine transform motion
compensation prediction is applied. As shown in FIG. 1, the affine motion field of the block is

described by two control point motion vectors.

[0037] The motion vector field (MVF) of a block is described by the following equation:
v = Vie = Vo) v (vly _VOy) Yy,
vy o) (v M
Vv, =V —
Vy -l Oy x4 (le va) y+V0y
w w
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Where (vox, voy) 1s motion vector of the top-left corner control point, and (v;x, v;y) 1s motion vector of

the top-right corner control point.

[0038] 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, where MvPre
is the motion vector fraction accuracy (1/16 in JEM), (v, v2y) 1s motion vector of the bottom-left

control point, calculated according to Equation 1.

s wxMvPre
M= Cllp3(4' Wi max(abs(le—vox),abs(vly—voy))
s hxMvPre (2)
= clip3(4,h,
max(abs(vzx—vox),abs(vzy—voy))
[0039] After derived by Equation 2, M and N should be adjusted downward if necessary to

make it a divisor of w and h, respectively.

[0040] To derive motion vector of each MxN sub-block, the motion vector of the center sample
of each sub-block, as shown in FIG. 2, is calculated according to Equation 1, and rounded to 1/16

fraction accuracy.

[0041] After MCP, the high accuracy motion vector of each sub-block is rounded and saved as

the same accuracy as the normal motion vector.

2.2.1. AF_INTER mode

[0042] 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,vl) Vo = {Va, VB, VL vy = {VD’VE}} is
constructed using the neighbour blocks. As shown in FIG. 4, 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 picture order count (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
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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 (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 (CPMYV) is found. Then the difference of the CPMV
and the CPMVP is signalled in the bitstream.

[0043] In AF_INTER mode, when 4/6 parameter affine mode is used, 2/3 control points can be
used, and therefore 2/3 MVD needs to be coded for these control points, as shown in FIG. 3A. In
JVET-KO0337, it is proposed to derive the MV as follows, 1.e., mvd; and mvd; are predicted from
mvdo.
mvy = mvgy + mvd,,

mv, = mv, + mvd, + mvd,

mv, = mv, + mvd, + mvd,
Wherein mv;, mvd; and mv; are the predicted motion vector, motion vector difference and motion
vector of the top-left pixel (i = 0), top-right pixel (i = 1) or left-bottom pixel (i = 2) respectively, as
shown in FIG. 3B. The addition of two motion vectors (e.g., mvA(xA, yA) and mvB(xB, yB)) is equal

to summation of two components separately, that is, newMV = mvA + mvB and the two components

of newMYV is set to (XA + xB) and (yA + yB), respectively.

2.2.2. Fast affine ME algorithm in AF_INTER mode

[0044] In affine mode, MV of 2 or 3 control points needs to be determined jointly. Directly
searching the multiple MVs jointly is computationally complex. A fast affine ME algorithm is
proposed and is adopted into VITM/BMS.

[0045] The fast affine ME algorithm is described for the 4-parameter affine model, and the idea

can be extended to 6-parameter affine model.

x'=ax+by+c
{y’ =—bx+ay+d )
mv?x’y)=x’—x=(a—1)x+by+c A
MUy =Y —y=—bx+(a-1y+d “)
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[0046] Replace (a — 1) with a’, then the motion vector can be rewritten as:
{ mv(hx’y) =x'—x=dax+by+c )
MUy =Y —y =—bx+ady+d
[0047] Suppose motion vectors of the two controls points (0, 0) and (0, w) are known, from
Equation (5), the affine parameters can be derived as follows:
{c = mv&,o) ©
d= mvzjolo)
[0048] The motion vectors can be rewritten in vector form as:
MV (p) = A(P) = MV] (7)
Wherein
T x 0y
an=lq 512, ®
P = (x, y) 1s the pixel position.
[0049] At encoder, MVD of AF_INTER are derived iteratively. Denote MV'(P) as the MV

derived in the ith iteration for position P and denote dMV<' as the delta updated for MVc in the ith

iteration. Then in the (1+1)th iteration,
MV+(P) = A(P) = (MVE)" + (dmVE)")
= ACP) » (MVE)" + AP) * (amVy)'

= MVI(P) + A(P) * (dMVE)" (10)

[0050] Denote Picr.r as the reference picture and denote Piceur as the current picture and denote
Q = P + MV(P). Suppose MSE is used as the matching criterion, then the following expression can

be written:

minYp (Piccur (P) — Picyr (P + MVi+1(p))>2
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= minYp (Picm (P) = Picrer (Q + A(P) + (clMVCl')T)>2 (11)

Suppose (dMVCi)T is small enough, then Pic.. (Q + A(P) = (dMVCi)T) can be written
approximately as follows with 1th order Taylor expansion.
, T , , ' T
Picrer (Q + A(P) * (dMVE)") = Picyer(Q) + Picres'(Q) * A(P) * (dMV{) (12)

APicref(Q) dPicyer(Q)
dx dy

Wherein Pic,e;'(Q) = | |- Denote E!(P) = Piceyr (P) — Picrer (@),

minYp (Picm (P) = Picrer(Q) — Picres' (Q) * AP) * (dMVCi)T)z

min Zp (Picour (P) = Picop(Q) = Picyes' (@) # ACP) » (dMVE)')” (13)

dMV/ can be derived by setting the derivative of the error function to zero. Then can then calculate

delta MV of the control points (0, 0) and (0, w) according to A(P) * (dM VCi)T,

AMV (5 ) = AMV[0] (14)

AMV( ) = AMVE[1] * w + dMV{[2] (15)

dMV G 4y = dMV{[2] (16)

dMV( ,,y = —dMVE[3] * w + dMVE[2] (17)

[0051] Suppose such MVD derivation process is iterated by n times, then the final MVD is
calculated as follows,

dMV G,y = —dMVE[3] = w + dMV[2] (18)

dMV ;) = —dMVE[3] * w + dMVE[2] (19)

dMV (g, = —dMVE[3] x w + dMV[2] (20)

faAMVg .y = X5 —dMV[3] xw + Y dMVE[2] (21
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[0052] In some embodiments, i.e., predicting delta MV of control point (0, w), denoted by mvd;
from delta MV of control point (0, 0), denoted by mvdo, now actually only (Z?z‘ol dMVE[1]
w,— Y —dMVE[3] = w) is encoded formvd.

2.2.3. AF_MERGE mode

[0053] When a CU is applied in affine merge (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 FIG. SA. If the
neighbour left bottom block A is coded in affine mode as shown in FIG. 5B, the motion vectors v, ,
v; and v, of the top left corner, above right corner and left bottom corner of the CU which contains
the block A are derived. The motion vector v, of the top left corner on the current CU 1s calculated
according to Vv, , V3 and v,. Secondly, the motion vector v, of the above right of the current CU is

calculated.

[0054] 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 1s 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.

[0055] In some embodiments, an affine merge candidate list is constructed with following steps:
[0056] 1) Insert inherited affine candidates
[0057] Inherited affine candidate means that the candidate is derived from the affine motion

model of its valid neighbor affine coded block. In the common base, as shown in FIG. 6, the scan

order for the candidate positions is: Al, B1, BO, A0 and B2.
[0058] 2) Insert constructed affine candidates

[0059] If the number of candidates in affine merge candidate list is less than
MaxNumAffineCand (set to 5 in this contribution), constructed affine candidates are inserted into the
candidate list. Constructed affine candidate means the candidate is constructed by combining the

neighbor motion information of each control point.

10
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[0060] The motion information for the control points is derived firstly from the specified spatial
neighbors and temporal neighbor shown in FIG. 6. CPk (k=1, 2, 3, 4) represents the k-th control point.
A0, Al, A2, BO, B1, B2 and B3 are spatial positions for predicting CPk (k=1, 2, 3); T is temporal
position for predicting CP4.

[0061] The coordinates of CP1, CP2, CP3 and CP4 is (0, 0), (W, 0), (H, 0) and (W, H),
respectively, where W and H are the width and height of current block.

[0062] The motion information of each control point is obtained according to the following
priority order:

[0063] For CP1, the checking priority is B2->B3->A2. B2 is used if it is available. Otherwise,
1f B2 is available, B3 is used. If both B2 and B3 are unavailable, A2 is used. If all the three candidates

are unavailable, the motion information of CP1 cannot be obtained.

[0064] For CP2, the checking priority is B1->B0.

[0065] For CP3, the checking priority is A1->A0.

[0066] For CP4, T is used.

[0067] Secondly, the combinations of controls points are used to construct an affine merge
candidate.

[0068] Motion information of three control points are needed to construct a 6-parameter affine

candidate. The three control points can be selected from one of the following four combinations ({CP1,
CP2, CP4}, {CP1, CP2, CP3}, {CP2, CP3, CP4}, {CP1, CP3, CP4}). Combinations {CP1, CP2,
CP3}, {CP2, CP3, CP4}, {CP1, CP3, CP4} will be converted to a 6-parameter motion model
represented by top-left, top-right and bottom-left control points.

[0069] Motion information of two control points are needed to construct a 4-parameter affine
candidate. The two control points can be selected from one of the following six combinations ({CP1,
CP4}, {CP2, CP3}, {CP1, CP2}, {CP2, CP4}, {CP1, CP3}, {CP3, CP4}). Combinations {CP1, CP4},
{CP2, CP3}, {CP2,CP4}, {CP1, CP3}, {CP3, CP4} will be converted to a 4-parameter motion model
represented by top-left and top-right control points.

[0070] The combinations of constructed affine candidates are inserted into to candidate list as

following order:

11
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{CP1, CP2, CP3}, {CP1, CP2, CP4}, {CP1, CP3, CP4}, {CP2, CP3, CP4}, {CP1, CP2}, {CP1, CP3},
{CP2, CP3}, {CP1, CP4}, {CP2, CP4}, {CP3, CP4}

[0071] For reference list X (X being O or 1) of a combination, the reference index with highest
usage ratio in the control points is selected as the reference index of list X, and motion vectors point

to difference reference picture will be scaled.

[0072] After a candidate 1s derived, full pruning process is performed to check whether same

candidate has been inserted into the list. If a same candidate exists, the derived candidate is discarded.
[0073] 3) Padding with zero motion vectors

[0074] If the number of candidates in affine merge candidate list is less than 5, zero motion

vectors with zero reference indices are inserted into the candidate list, until the list is full.

2.3. Affine merge mode with prediction offsets

[0075] In some embodiments, UMVE is extended to affine merge mode. In this document, the
term “UMVE” and “affine mode” are used interchangeably. The proposed method selects the first
available affine merge candidate as a base predictor. Then it applies a motion vector offset to each
control point’s motion vector value from the base predictor. If there is no affine merge candidate

available, this proposed method will not be used.

[0076] The selected base predictor’s inter prediction direction, and the reference index of each

direction is used without change.

[0077] In the current implementation, the current block’s affine model is assumed to be a 4-
parameter model, only 2 control points need to be derived. Thus, only the first 2 control points of the

base predictor will be used as control point predictors.

[0078] For each control point, a zero MVD flag is used to indicate whether the control point
of current block has the same MV value as the corresponding control point predictor. If zero MVD
flag 1s true, there’s no other signaling needed for the control point. Otherwise, a distance index and

an offset direction index is signaled for the control point.

12
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[0079]

1s signaled to indicate which distance offset to use. The mapping of distance index and distance offset

values 1s shown in FIG. 7.

Table 1. Distance offset table

PCT/CN2020/076981

A distance offset table with size of 5 1s used as shown in the table below. Distance index

Distance IDX

0

1

2

3

4

Distance-offset

1/2-pel

1-pel

2-pel

4-pel

8-pel

[0080]

direction may have an MV difference, but not in both directions.

The direction index can represent four directions as shown below, where only x or y

Offset Direction IDX 00 01 10 11
x-dir-factor +1 -1 0 0
y-dir-factor 0 0 +1 -1

[0081] If the inter prediction is uni-directional, the signaled distance offset is applied on the

offset direction for each control point predictor. Results will be the MV value of each control point.

[0082] For example, when base predictor is uni-directional, and the motion vector values of a
control point is MVP (v, v,y). When distance offset and direction index are signaled, the motion
vectors of current block’s corresponding control points will be calculated as below.

MV (vy, vy) = MVP (v, vpy) + MV (x-dir-factor * distance-offset, y-dir-factor * distance-offset).

[0083] If the inter prediction is bi-directional, the signaled distance offset is applied on the
signaled offset direction for control point predictor’s LO motion vector; and the same distance offset
with opposite direction is applied for control point predictor’s L1 motion vector. Results will be the

MYV values of each control point, on each inter prediction direction.

[0084] For example, when base predictor is uni-directional, and the motion vector values of a
control point on L.O is MVPro (Vops, Vapy), and the motion vector of that control point on L1 is MVPy
(Vipx, Vipy). When distance offset and direction index are signaled, the motion vectors of current

block’s corresponding control points will be calculated as below.
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MVwio(Vos, Vay) = MVPLo (Vops, Vapy) + MV( x-dir-factor * distance-offset, y-dir-factor * distance-
offset );
MVwL1(Vos, Voy) = MVPL1L (Vops, Vapy) + MV( - x-dir-factor * distance-offset, - y-dir-factor * distance-
offset );

2.4. Ultimate motion vector expression

[0085] In some embodiments, ultimate motion vector expression (UMVE) is presented. UMVE

1s used for either skip or merge modes with a proposed motion vector expression method.

[0086] UMVE re-uses merge candidate as same as those included in the regular merge
candidate list in VVC. Among the merge candidates, a base candidate can be selected, and is further

expanded by the proposed motion vector expression method.

[0087] UMVE provides a new motion vector difference (MVD) representation method, in

which a starting point, a motion magnitude and a motion direction are used to represent a MVD.

[0088] This proposed technique uses a merge candidate list as it is. But only candidates which

are default merge type (MRG_TYPE DEFAULT N) are considered for UMVE’s expansion.

[0089] Base candidate index defines the starting point. Base candidate index indicates the best

candidate among candidates in the list as follows.

Table 2. Base candidate IDX

Base candidate
0 1 2 3
IDX
N MVP I MVP 24 MVP 3" MVP 4" MVP
[0090] If the number of base candidate is equal to 1, Base candidate IDX is not signaled.
[0091] Distance index is motion magnitude information. Distance index indicates the pre-

defined distance from the starting point information. Pre-defined distance is as follows:
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Table 3. Distance IDX
Distance
0 1 2 3 4 5 6 7
IDX
Pixel
1/4-pel | 1/2-pel | 1-pel 2-pel 4-pel 8-pel | 16-pel | 32-pel
distance
[0092] Direction index represents the direction of the MVD relative to the starting point. The

direction index can represent of the four directions as shown below.

Table 4. Direction IDX

Direction IDX 00 01 10 11
X-axis + - N/A N/A
y-axis N/A N/A + —
[0093] UMVE flag is signaled right after sending a skip flag or merge flag. If skip or merge

flag 1s true, UMVE flag is parsed. If UMVE flag is equal to 1, UMVE syntaxes are parsed. But, if not
1, AFFINE flag is parsed. If AFFINE flag is equal to 1, that is AFFINE mode, But, if not 1, skip/merge
index is parsed for VTM’s skip/merge mode.

[0094] Additional line buffer due to UMVE candidates is not needed. Because a skip/merge
candidate of software is directly used as a base candidate. Using input UMVE index, the supplement
of MV is decided right before motion compensation. There is no need to hold long line buffer for this.
In current common test condition, either the first or the second merge candidate in the merge candidate

list could be selected as the base candidate.

[0095] UMVE is also known as Merge with MVD (MMVD).

[0096] FIG. 8 shows an example of an ultimate vector expression (UMVE) search process.
[0097] FIG. 9 shows an example of a UMVE search point.

2.5. Intra block copy

[0098] Intra block copy (IBC), a.k.a. current picture referencing, has been adopted in HEVC

Screen Content Coding extensions (HEVC-SCC) and the current VVC test model (VIM-3.0). IBC
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extends the concept of motion compensation from inter-frame coding to intra-frame coding. As
demonstrated in FIG. 10, the current block is predicted by a reference block in the same picture when
IBC 1s applied. The samples in the reference block have been already reconstructed before the current
block is coded or decoded. Although IBC is not so efficient for most camera-captured sequences, it
shows significant coding gains for screen content. The reason is that there are lots of repeating patterns,
such as icons and text characters in a screen content picture. IBC can remove the redundancy between
these repeating patterns effectively. In HEVC-SCC, an inter-coded coding unit (CU) can apply IBC
if it chooses the current picture as its reference picture. The MV is renamed as block vector (BV) in
this case, and a BV always has an integer-pixel precision. To be compatible with main profile HEVC,
the current picture is marked as a “long-term” reference picture in the Decoded Picture Buffer (DPB).
It should be noted that similarly, in multiple view/3D video coding standards, the inter-view reference

picture is also marked as a “long-term” reference picture.

[0099] Following a BV to find its reference block, the prediction can be generated by copying
the reference block. The residual can be got by subtracting the reference pixels from the original

signals. Then transform and quantization can be applied as in other coding modes.

[00100] However, when a reference block is outside of the picture, or overlaps with the current
block, or outside of the reconstructed area, or outside of the valid area restricted by some constrains,
part or all pixel values are not defined. Basically, there are two solutions to handle such a problem.
One s to disallow such a situation, e.g. in bitstream conformance. The other is to apply padding for

those undefined pixel values. The following sub-sessions describe the solutions in detail.

2.6. IBC in HEVC Screen Content Coding extensions

[00101] In the screen content coding extensions of HEVC, when a block uses the current picture
as reference, it should guarantee that the whole reference block is within the available reconstructed

area, as indicated in the following text from the specification:
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The vanables offetN and offsetY are derived as follovy:
affeatX = { ChwomaderayType == 032 00w CLXI 0 T & 067 22 1+ (8-104y
offsetY = { ChromadrrayType == 032 00 wpCLEL 11 & BT 7209 {8-10%)

It i3 a requurement of batstreant conformance that whed the reference picture is the current picture, the luma motion vector
vl X shall obey the following consbrainty:

w When the derivation process for zascan order block svmlability: sy specfied - in clavse 641 15 mmvpked with
{xCurr vOnrr ) et equal o (30h v0h ) and the wmpephbourme Juma location [ xNBY yNBY ) seteqml &
(xPo-{ ol X[ 0T 22 20— offeetd, vPh - (s LXL 1] 55 20— offeedY ) aeinputs, the output shall be sgual o
TRUE.

-~ When the derivation process for zecan order block availability oy mecified in clopse 541 bouwvoked with
{ xCurrvlaer ) et egual to (20, v0h)) and the nerghbourmg luma location {xNBY, yNBY Y st equal &
{xPho (annlX[ 0] 25 2) = 0PoW = 1+ offsetX WP+ (mvLX[ 1] 22 2 )+ aPbH ~ T = offserY J as mputs, the
output shali be equal 1o TRUE,

= Oneor both of the following conditions shall be frue;

» Thevalue of fanvLX[0 ] 55 2% » aPbW + xB1 + offseti i less than or equal 100

=« Thevalweof (mvLX[ 1155 1+ nPhH ~ vBI + olfietY s lenthan oreguai o 0,
= The followinz cordition shall be true;

{xPb+ (wmylX[ 0] 55 2+ aPb8w— 1~ offsetd )/ CibSizeY ~ xCh 7 CibSizeY <=
vOhCrhSazeY ~ (yPh ~ vl X[ 1] 52 2 = aPblh~ 1= offsetV 1/ CibBizeY {8-106)

[00102] Thus, the case that the reference block overlaps with the current block or the reference
block is outside of the picture will not happen. There is no need to pad the reference or prediction

block.

2.7, IBC in VVC Test Model
2.7.1. IBC Merge mode

[00103] In IBC merge mode, an index pointing to an entry in the IBC merge candidates list is
parsed from the bitstream. The construction of the IBC merge list can be summarized according to
the following sequence of steps:

e Step 1: Derivation of spatial candidates

e Step 2: Insertion of HMVP candidates

e Step 3: Insertion of pairwise average candidates
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[00104] In the derivation of spatial merge candidates, a maximum of four merge candidates are
selected among candidates located in the positions depicted in FIG. 11. The order of derivation is A1,
B1, BO, A0 and B2. Position B2 is considered only when any PU of position Al, B1, BO, A0 is not
available (e.g. because it belongs to another slice or tile) or is not coded with IBC mode. After
candidate at position Al is added, the insertion of the remaining candidates is subject to a redundancy
check which ensures that candidates with same motion information are excluded from the list so that
coding efficiency is improved. To reduce computational complexity, not all possible candidate pairs
are considered in the mentioned redundancy check. Instead, only the pairs linked with an arrow in
FIG. 12 are considered and a candidate is only added to the list if the corresponding candidate used

for redundancy check has not the same motion information.

[00105] After insertion of the spatial candidates, if the IBC merge list size is still smaller than
the maximum IBC merge list size, IBC candidates from HMVP table may be inserted. Redundancy
check are performed when inserting the HMVP candidates.

[00106] Finally, pairwise average candidates are inserted into the IBC merge list.

[00107] When a reference block identified by a merge candidate is outside of the picture, or
overlaps with the current block, or outside of the reconstructed area, or outside of the valid area

restricted by some constrains, the merge candidate is called invalid merge candidate.

[00108] It is noted that invalid merge candidates may be inserted into the IBC merge list.

2.7.2. IBC AMVP mode

[00109] In IBC AMVP mode, an AMVP index point to an entry in the IBC AMVP list is parsed
from the bitstream. The construction of the IBC AMVP list can be summarized according to the

following sequence of steps:
e Step 1: Derivation of spatial candidates
o Check Ag, A; until an available candidate is found.
o Check By, B1, B> until an available candidate is found.
e Step 2: Insertion of HMVP candidates

e Step 3: Insertion of zero candidates
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[00110] After insertion of the spatial candidates, if the IBC AMVP list size is still smaller than
the maximum IBC AMVP list size, IBC candidates from HMVP table may be inserted.

[00111] Finally, zero candidates are inserted into the IBC AMVP list.

2.7.3.

Allowed reference area in IBC

[00112] CPR block size is constrained to be no larger than 64x64 luma samples.

[00113] Each of the 64x64 blocks in the reference memory buffer is considered as whole, when

some part of the 64x64 block has been updated with reconstructed samples from the current CTU, the

reference samples from the left CTU in this whole 64x64 block cannot be used, as shown in FIG. 13

and FIG. 14. More specifically, depending on the location of the current coding block relative to the

current CTU, the follows apply:

If current block falls into the top-left 64x64 block of the current CTU, then in addition to the
already reconstructed samples in the current CTU, it can also refer to the reference samples in
the bottom-right 64x64 blocks of the left CTU, using CPR mode. The current block can also
refer to the reference samples in the bottom-left 64x64 block of the left CTU and the reference
samples in the top-right 64x64 block of the left CTU, using CPR mode.

If current block falls into the top-right 64x64 block of the current CTU, then in addition to the
already reconstructed samples in the current CTU, if luma location (0, 64) relative to the
current CTU has not yet been reconstructed, the current block can also refer to the reference
samples in the bottom-left 64x64 block and bottom-right 64x64 block of the left CTU, using
CPR mode; otherwise, the current block can also refer to reference samples in bottom-right

64x64 block of the left CTU.

If current block falls into the bottom-left 64x64 block of the current CTU, then in addition to
the already reconstructed samples in the current CTU, if luma location (64, 0) relative to the
current CTU has not yet been reconstructed, the current block can also refer to the reference
samples in the top-right 64x64 block and bottom-right 64x64 block of the left CTU, using
CPR mode. Otherwise, the current block can also refer to the reference samples in the bottom-

right 64x64 block of the left CTU, using CPR mode.
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e If current block falls into the bottom-right 64x64 block of the current CTU, it can only refer

to the already reconstructed samples in the current CTU, using CPR mode.

2.8. Adaptive motion vector difference resolution

[00114] In HEVC, motion vector differences (MVDs) (between the motion vector and predicted
motion vector of a PU) are signaled in units of quarter luma samples when use_integer mv_flag is
equal to O in the slice header. In the VVC test model (VIM), a locally adaptive motion vector
resolution (AMVR) is introduced wherein the motion vector and motion vector differences are in the
same precision, and each inter coded coding unit may select which resolution of one set of allowed

precisions is utilized.

2.8.1. AMVR for translational inter mode

[00115] In the VIM, 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 signaled for each CU that has at least one non-zero MVD

components.

[00116] For a CU that has at least one non-zero MVD components, a first flag i1s signaled to
indicate whether quarter luma sample MV precision is used in the CU. When the first flag (equal to
1) indicates that quarter luma sample MV precision is not used, another flag is signaled to indicate

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

[00117] 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.

[00118] In IBC inter mode, 1/4-pel precision is disabled and only 1-pel and 4-pel precision are

allowed.
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2.8.2. AMVR for affine inter mode

[00119] AMVR is extended to affine inter mode and MV precision set {1/16, 1/4, 1} -pel is used.
If one MV precision is selected for an affine-coded block, both MVP candidates and MVD are
rounded to the selected MV precision, as AMVR does.

[00120] At the encoder side, one of the three MV precisions could be selected for an affine-
coded inter block. In VITM, AMVP mode and affine inter mode are checked together in one loop. For
1/4-pel MV precision, both AMVP mode and affine inter mode are checked. However, for 1-pel MV
precision and 4-pel MV precision, only AMVP mode is checked. After extending AMVR to affine
inter mode, affine inter mode using 1/16-pel MV precision is checked together with AMVP mode
using 1-pel MV precision, and affine inter mode using 1-pel MV precision is checked together with

AMVP mode using 4-pel MV precision.

[00121] Testing all three MV/MVD precisions in affine inter mode will significantly increase

the encoding complexity. To address this issue, following fast algorithms 1s used:

1. If affine inter mode is not selected after checking rate-distortion costs of affine merge/skip
mode, merge/skip mode, 1/4-pel MV precision AMVP mode and affine inter mode, then 1/16-

pel MV precision and 1-pel MV precision affine inter modes are not checked.
2. Affine parameters obtained in 1/4-pel MV precision affine inter mode is reused as starting
search point in 1/16-pel and 1-pel MV precision affine inter modes.
2.8.3. Syntax and semantics

7.3.2.1 Sequence parameter set RBST syntax

seq_parameter set rbsp() { Descriptor
sps_seq_parameter_set_id ue(v)
intra_only_constraint_flag u(l)
max_bitdepth_constraint idc u4)
max_chroma_format_constraint_idc u(2)
frame_only_constraint_flag u(l)
no_qtbtt_dual_tree_intra constraint_flag u(l)
no_sao_constraint_flag u(l)
no_alf _constraint_flag u(l)
no_pcm_constraint_flag u(l)
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no_temporal_mvp_constraint_flag u(l)
no_sbtmvp_constraint_flag u(l)
no_amvr_constraint_flag u(l)
no_cclm_constraint_flag u(l)
no_affine_motion_constraint_flag u(l)
no_ladf_constraint_flag u(l)
no_dep_quant_constraint_flag u(l)
no_sign_data_hiding_constraint_flag u(l)
chroma_format_idc ue(v)
if( chroma_format ide == 3)

separate_colour_plane_flag u(l)
pic_width_in_luma_samples ue(v)
pic_height_in_luma_samples ue(v)
bit_depth_luma_minus8 ue(v)
bit_depth_chroma_minus8 ue(v)
log2 _max_pic_order_cnt_Isb_minus4 ue(v)
qtbtt_dual_tree_intra_flag ue(v)
log2_ctu_size_minus2 ue(v)
log2 min_luma_coding_block_size minus2 ue(v)
partition_constraints_override_enabled_flag ue(v)
sps_log2_diff min_qt min_cb_intra_tile_group_luma ue(v)
sps_log2_diff min_qt min_cb_inter_tile_group ue(v)
sps_max_mtt_hierarchy_depth_inter_tile_group ue(v)
sps_max_mtt_hierarchy_depth_intra_tile_group luma ue(v)
if( sps_max_mtt_hierarchy depth intra tile group luma != 0) {

sps_log2 diff max_bt min_qt_intra_tile_group_luma ue(v)

sps_log2 diff max_tt min_qt_intra_tile_group_luma ue(v)
3
if( sps_max_mtt hierarchy depth inter tile groups != 0) {

sps_log2 diff max bt min_qt_inter_tile group ue(v)

sps_log2 diff max_tt min_qt inter_tile_group ue(v)
3
if( qtbtt_dual tree intra flag) §
sps_log2 diff min qt min_cb_intra tile group_chroma ue(v)
sps_max_mtt hierarchy depth_intra_tile_group_chroma ue(v)
if (sps_max _mtt hierarchy depth intra tile group chroma != 0) {
sps_log2 diff max bt min_qt _intra tile group chroma ue(v)
sps_log2 diff max tt min qt intra tile group_chroma ue(v)
¥
3
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sps_sao_enabled_flag u(l)
sps_alf_enabled_flag u(l)
sps_pcm_enabled_flag u(l)
if( sps_pem_enabled flag) {

pcem_sample_bit_depth_luma_minusl u4)

pcem_sample_bit_depth_chroma_minusl u4)

log2 min_pcm_luma_coding_block_size_minus3 ue(v)

log2 diff_ max_min_pcm_luma_coding_block_size ue(v)

pem_loop_filter_disabled _flag u(l)
¥
sps_ref wraparound_enabled_flag u(l)
if( sps_ref wraparound enabled flag)

sps_ref_wraparound_offset ue(v)
sps_temporal_mvp_enabled_flag u(l)
if( sps_temporal mvp enabled flag)

sps_sbtmvp_enabled_flag u(l)
sps_amvr_enabled flag u(l)
sps_bdof enabled flag u(l)
sps_affine_amvr_enabled flag u(l)
sps_dmvr_enabled_flag u(l)
sps_cclm_enabled_flag u(l)
if( sps_cclm_enabled flag && chroma format ide == 1)

sps_cclm_colocated_chroma_flag u(l)
sps_mts_enabled_flag u(l)
if( sps_mts_enabled flag) {

sps_explicit_mts_intra_enabled_flag u(l)

sps_explicit_mts_inter_enabled_flag u(l)
3
rbsp_trailing bits()

3
7.3.4.5 Coding unit syntax
coding_unit( X0, yO, cbWidth, cbHeight, treeType ) { Descriptor

if( tile_group type != 1) ¢

if( treeType = DUAL TREE CHROMA )

cu_skip_flag[ x0 ][ yO | ae(v)
if( cu_skip flag[ xO ][yO]==0)
pred_mode flag ae(v)

i}f( CuPredMode[ x0 || yO ] == MODE INTRA) {
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}

} else if( treeType '= DUAL_TREE_CHROMA ) { /* MODE_INTER */

if( cu_skip flag[ xO [[vO ]==0)

merge_flag[ x0 ][ yO ]

ae(v)

if( merge flag[ x0 ][y0]) {

merge data( X0, yO, cbWidth, cbHeight )

+else {

if( tile group type == B)

inter_pred _idc[ x0 ][ y0 ]

ae(v)

if( sps_affine _enabled flag && cbWidth>= 16 && cbHeight>=16) {

inter_affine flag[ x0 ][ yO |

ae(v)

if( sps_affine type flag && inter affine flag[x0 ][y0])

cu_affine_type flag| x0 ][ yO |

ae(v)

}

if( inter pred ide[x0 ][yO] != PRED L1){

if num_ref idx 10 active minusl >0 )

ref_idx _10[ x0 ][ yO ]

ae(v)

mvd_coding( x0, y0, 0,0)

if{ MotionModellde[ x0 [[y0 ]>0)

mvd_coding( x0,v0,0, 1)

ifMotionModellde[ xO [[vO [> 1)

mvd_coding( %0, v0,0,2)

mvp_10_flag[ x0 ][ yO |

ae(v)

Yelse {

MvdLO[ x0 ][ y0 ][ O

1=0
MvdLO[x0 ][yO][1]=0

H

if( inter pred ide[x0 ][yO ] != PRED 1.0){

if{ num_ref idx 11 _active minusl >0 )

ref idx 11[x0 ][ y0 ]

ae(v)

ifl mvd 11 zero flag && inter pred ide[ xO |[v0 ] == PRED BI) {

MvdL1[x0][y0][0]=0

MvdLI[x0[yO][1]=0

MvdCpL1[x0][yO][0][0]=0

MvdCpL1[x0][yO][0][1]=0

MvdCpL1[x0J[yO][1][0]=0

MvdCpL1[x0J[yO][1][1]=0

MvdCpL1[x0][y0][2][0]=0

MvdCpL1[x0][y0][2][1]=0

telse {

mvd_coding( x0,v0, 1,0)

ifl MotionModellde[ x0 [ y0 ]>0)

mvd_coding( x0,y0, 1,1)

ifMotionModellde[ xO [[vO [> 1)

mvd_coding( x0,v0, 1,2)

mvp_I1_flag[ x0 ][ yO |

ae(v)

Yelse {

MvdLI[x0][y0][0]=0
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MvdL1[xO][vO][1]=0
5
if( (sps_amvr_enabled flag && inter_affine flag == 0 &&
(MvdLO[ x0 [[yO ][0]!=0 || MvdLO[x0O ][ ¥0O][1]!=0 |]
MvdL1[x0 ][0 ][0]!=0 || MvdL1[x0 ][y0 ][1]!=0)) ||
(sps_affine_amvr_enabled_flag && inter_affine flag[x0][y0] == 1 &&
|I
I

(MvdCpLO[x0 J[¥O][0][0]!=0 || MvdCpLO[x0 ][¥O][O][1]!=0 |
MvdCpL1[x0 ][YO J[O][0]!=0 || MvdCpL1[xO ][yO J[O][1]!=0 |
MvdCpLO[xO J[YO J[1]1[0]!=0 || MvdCpLO[xO J[yOJ[1][1]!=0 |
MvdCpL1[x0 ][O ][1][0]'=0 || MvdCpLI[x0J[yOJ[1][1]!=0 ||
MvdCpLO[x0 ][O ][2]1[0]!'=0 || MvdCpLO[x0 J[yOJ[2][1]!=0 ||
MvdCpL1[x0 ][y0 ][2][0]'=0 || MvdCpLI[x0][y0][2][1]!=0 )) {

if( !sps_cpr_enabled_flag || !(inter_pred_ide[x0 ][ y0] == PRED 10 &&
ref _idx _10[ x0 ][ y0 ] == num_ref idx _10_active minusl ))

amvr_flag[ x0 ][ ¥0 ] ae(v)
if amvr_flag[ x0 ][ y0 ])
amvr_precision_flag| x0 ][ y0 ] ae(v)

}
if( sps_gbi_enabled flag && inter pred idc[ x0 ][ yO |== PRED BI &&
cbWidth * cbHeight >= 256 )
gbi_idx[ x0 ][ yO ] ae(v)

5
5
if( tpem_flag[ x0 J[y0 1) {
if( CuPredMode[ x0 ][ yO | '= MODE INTRA && merge flag[x0][y0] == 0)
cu_cbf ae(v)
if( cu_cbf) {

5
5
5

[00122] sps_amvr_enabled flag equal to 1 specifies that adaptive motion vector difference
resolution 1s used in motion vector coding. amvr_enabled flag equal to O specifies that adaptive

motion vector difference resolution is not used in motion vector coding.

[00123] sps_affine_amvr_enabled flag equal to 1 specifies that adaptive motion vector
difference resolution 1s used in motion vector coding of affine inter mode.
sps_affine amvr_enabled flag equal to O specifies that adaptive motion vector difference resolution

1s not used in motion vector coding of affine inter mode.

[00124] amvr_flag[ x0 ][ yO ] specifies the resolution of motion vector difference. The array
indices x0, yO specify the location (X0, yO ) of the top-left luma sample of the considered coding
block relative to the top-left luma sample of the picture. amvr_flag[ x0 ][ yO ] equal to O specifies that
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the resolution of the motion vector difference is 1/4 of a luma sample. amvr_flag[ x0 ][ yO ] equal to
1 specifies that the resolution of the motion vector difference is further specified by

amvr_precision_flag[ x0 ][ yO ].
[00125] When amvr_flag[ x0 ][ yO ] is not present, it is inferred as follows:

— Ifsps_cpr enabled flag is equal to 1, amvr_flag[ x0 ][ yO ] is inferred to be equal to 1.
—  Otherwise ( sps_cpr_enabled flag is equal to 0 ), amvr flag[ x0 ][ yO ] is inferred to be
equal to O.

[00126] amvr_precision_flag[ x0 ][ yO ] equal to O specifies that the resolution of the motion
vector difference is one integer luma sample if inter affine flag[ x0 ][ yO ] is equal to O, and 1/16 of
a luma sample otherwise. amvr_precision_flag[ x0 ][ yO ] equal to 1 specifies that the resolution of
the motion vector difference is four luma samples if inter affine flag[ x0 ][ yO ] is equal to 0, and
one integer luma sample otherwise. The array indices x0, yO specify the location ( x0, y0 ) of the top-

left luma sample of the considered coding block relative to the top-left luma sample of the picture.
[00127] When amvr_precision_flag[ x0 ][ yO ] is not present, it is inferred to be equal to 0.
[00128] The motion vector differences are modified as follows:

— Ifinter affine flag[ x0 ][ yO ] is equal to O, the variable MvShift is derived and the variables
MvdLO[ xO ][ yO ][O, MvdLO[ xO J[yO ][ 1], MvdL1[x0][yO][ O],
MvdL1[ x0 ][ yO ][ 1 ] are modified as follows:

MvShift = (amvr_flag[ x0 ][ y0 | +amvr_precision_flag x0 ][ y0 ]) << 1 (7-80)
MvdLO[ x0 ][ yO ][ 0 | = MvdLO[ x0 |[ yO |[ 0 ] << ( MvShift +2) (7-81)
MvdLO[ x0 |[ yO ][ 1 ]=MvdLO[x0 |[yO ][ 1] << ( MvShift +2) (7-82)
MvdL1[ x0 ][ yO ][ 0 ] = MvdL1[x0 |[ yO ][ 0 ]<<( MvShift +2) (7-83)
MvdL1[x0 |[yO ][ 1]=MvdL1[x0 |[yO ][ 1] << ( MvShift +2) (7-84)

— Otherwise (inter_affine flag[ x0 ][ yO ] is equal to 1), the variable MvShift is derived and the
variables MvdCpLO[ x0 ][ yO][O][ O], MvdCpLO[xO J[yOJ[O][ 1],
MvdCpLO[ xO ][ yO][1][O0], MvdCpLO[xO][yO][1][ 1], MvdCpLO[xOJ[yO][2][ O]
and MvdCpLO[ x0 J[ yO ][ 2 ][ 1 ] are modified as follows:
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MvShift = amvr_coarse_precisoin_flag[ x0 |[ 0 | ?
(amvr_coarse_precisoin_flag[ x0 ][ y0] << 1) : (- (amvr_flag[x0 |[y0] << 1))) (7-85)
MvdCpLO[ x0 ][ y0 ][ 0 ][ 0 ] = MvdCpLO[ x0 ][ yO ][ 0 ][ 0 ] <<( MvShift +2) (7-86)
MvdCpL1[x0 [[yO ][0 1][ 1]=MvdCpL1[x0[[yO[[0][ 1] << (MvShift+2)  (7-87)
MvdCpLO[ x0 ][ yO ][ 1][ 0 ] =MvdCpLO[ x0 ][ y0 ][ 1 ][ 0] <<( MvShift +2) (7-88)
MvdCpL1[x0 [[yO [ 1 ][ 1]=MvdCpL1[xO|[yO[[ 1][ 1] << (MvShift+2)  (7-89)
MvdCpLO[ x0 ][ y0 ][ 2 ][ 0 ] = MvdCpLO[ x0 ][ y0 ][ 2 ][ 0 ] <<( MvShift +2) (7-90)

MvdCpL1[x0 J[yO][2][1]=MvdCpL1[xOJ[yO [ 2][ 1] << (MvShift+2)  (7-91)

3. Drawbacks of existing AMVR implementations

[00129] There are some potential problems in the current AMVR design for coding screen

content:

1) Sub-pel motion vector is allowed in the normal inter mode although the chance to select sub-
pel is relatively low.
2) Forinter mode, 3 MV/MVD resolutions are allowed while for intra block copy/current picture

referencing mode, only 2 MV/MVD resolutions are allowed which might be suboptimal.

4. Example embodiments of improved AMVR methods

[00130] To resolve above mentioned problems, several methods are described in this document
to introduce modified Adaptive motion vector resolution (AMVR) design for screen content coding.
Hereinafter, inter pictures that can only use current picture as the reference picture is referred as CPR

only inter pictures.

[00131] The detailed embodiments described below should be considered as examples to explain
general concepts. These embodiments should not be interpreted in a narrow way. Furthermore, these
embodiments can be combined in any manner.
1. Sub-pel motion vector (MV) and/or motion vector predictor (MVP) and/or motion vector
difference (MVD) may be disabled when the current tile/tile group/slice/picture belonging to

screen content.
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a. Alternatively, furthermore, an indication of whether it is screen content may be
signaled in tile/tile group/slice/picture/sequence/video parameter set or header.

b. Alternatively, furthermore, whether to disable or enable sub-pel MV and/or MVP
and/or MVD may depend on the syntax for indication of enabling/disabling fractional
MVD precisions in MMVD/UMVE mode.

c. Alternatively, furthermore, whether to disable or enable sub-pel MV and/or MVP
and/or MVD may be signaled in tile/tile group/slice/picture/sequence/video parameter
set or headers.

d. Motion vectors derived for each sub-block/block in affine mode may be rounded to
integer-pel precision when the current tile/tile group/slice/picture belonging to screen
content.

2. The set of allowed MV and/or MVP and/or MVD precisions in non-affine inter mode for
current video/sequence/picture/tile group/slice may depend on one flag signaled in
VPS/SPS/PPS/tile group header/slice header.

a. In one example, the flag may be signaled in VPS/SPS/PPS/tile group header/slice
header to indicate whether the current video/sequence/picture/tile group/slice is a
screen content or not.

b. In one example, the flag indicating (e.g., the flag as described in bullet 5 of
P1809117501H) whether fractional distance (or fractional MVD) is allowed or
disallowed in MMVD for current video/sequence/picture/tile group/slice may be used.

c. In one example, if the flag is true (or false), {1/4, 1, 4}-pel MV and/or MVP and/or
MVD precisions may be used.

d. In one example, if the flag is false (or true), {1, 2, 4}-pel MV and/or MVP and/or
MVD precisions may be used.

1. In one example, {1, 2, 8}-pel MV and/or MVP and/or MVD precisions may
be used.

ii. In one example, {1, 2, 16}-pel MV and/or MVP and/or MVD precisions may
be used.

i1, In one example, {1, 4, 8}-pel MV and/or MVP and/or MVD precisions may

be used.
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In one example, {1, 4, 16}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 8, 16}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 2} -pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 4}-pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 8}-pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 16}-pel MV and/or MVP and/or MVD precisions may be

used.

3. The set of allowed MV and/or MVP and/or MVD precisions in affine inter mode for current

video/sequence/picture/tile group/slice may depend on one flag signaled in VPS/SPS/PPS/tile

group header/slice header.

a. In one example, the flag may be signaled in VPS/SPS/PPS/sequence header/picture

header/tile group header/slice header to indicate whether the current

video/sequence/picture/tile group/slice is a screen content or not.

b. In one example, the flag indicating (as described in bullet 5 of P1809117501H)

whether fractional distance (or fractional MVD) is allowed or disallowed in MMVD
for current video/sequence/picture/tile group/slice may be used.
In one example, if the flag is true (or false), {1/4, 1, 1/16}-pel MV and/or MVP and/or
MVD precisions may be used.
In one example, if the flag is false (or true), {1, 4, 1/4}-pel MV and/or MVP and/or
MVD precisions may be used.

1. In one example, {1/2, 2, 1/8}-pel MV and/or MVP and/or MVD precisions

may be used.
ii. In one example, {2, 8, 1/2}-pel MV and/or MVP and/or MVD precisions may

be used.
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In one example, {1, 2, 4}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 2, 8}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 2, 16}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 4, 8}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 4, 16}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 8, 16}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 1/4}-pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 1/2} -pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 1/8} -pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 1/16}-pel MV and/or MVP and/or MVD precisions may
be used.

In one example, {1, 2} -pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 4}-pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 8}-pel MV and/or MVP and/or MVD precisions may be
used.

In one example, {1, 16}-pel MV and/or MVP and/or MVD precisions may be

used.

4. Instead of using {1, 4} -pel MV and MVD precisions for IBC mode, it is proposed to use other

kinds of two allowed MVD precisions.
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a. In one example, {1, 2}-pel MV and/or MVP and/or MVD precisions may be used in
IBC mode.
b. In one example, {1, 8}-pel MV and/or MVP and/or MVD precisions may be used in
IBC mode.
c. In one example, {1, 16}-pel MV and/or MVP and/or MVD precisions may be used in
IBC mode.
5. Same number of allowed MV and/or MVP and/or MVD resolutions for IBC mode may be
used as that for normal inter mode.

a. As in current AMVR for normal inter mode, three MV and/or MVP and/or MVD
precisions may be used.

1. In one example, {1, 2, 4}-pel MV and/or MVP and/or MVD precisions may
be used in IBC mode.

ii. In one example, {1, 2, 8}-pel MV and/or MVP and/or MVD precisions may
be used in IBC mode.

i1, In one example, {1, 2, 16}-pel MV and/or MVP and/or MVD precisions may
be used in IBC mode.

iv. In one example, {1, 4, 8}-pel MV and/or MVP and/or MVD precisions may
be used in IBC mode.

v. In one example, {1, 4, 16}-pel MV and/or MVP and/or MVD precisions may
be used in IBC mode.

vi. In one example, {1, 8, 16}-pel MV and/or MVP and/or MVD precisions may
be used in IBC mode.

b. Alternatively, furthermore, same set of allowed MV and/or MVP and/or MVD
resolutions for IBC mode may be used as that for normal inter mode, such as those
mentioned above.

6. It s proposed that the semantics of the amvr_flag in the specification is dependent on some
high-level syntax such as those mentioned above.

a. Inone example, amvr_flag equal to O specifies that the resolution of the motion vector
difference is 1/4 of a luma sample when the high-level syntax indicates sub-pel or

fractional precision is allowed; and amvr_flag equal to O specifies that the resolution
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of the motion vector difference is M luma samples when the high-level syntax
indicates sub-pel or fractional precision is disallowed. M is an integer value.
1. In one example, M may be setto 1, or 2 or 4 or 8 or 16.
ii. In one example, M may be pre-defined or signaled in VPS/SPS/PPS/sequence
header/picture header/tile group header/slice header.
ii1.  In one example, M may be conditionally signaled, such as based on the high-
level syntax mentioned in 6.a.
iv. In one example, M may depend on the coded mode, such as normal inter mode
and/or affine inter mode and/or IBC mode.
7. Ttis proposed that the semantics of the amvr_precision_flag in the specification is dependent
on some high-level syntax such as those mentioned above.

a. In one example, when the high-level syntax indicates sub-pel or fractional precision is
allowed, the current semantics is kept unchanged. However, when the high-level
syntax indicates sub-pel or fractional precision is disallowed, the following may apply:

1. amvr_precision_flag equal to O specifies that the resolution of the motion
vector difference is 1.0 luma sample if inter_affine flag is equal to O, and L/
of a luma sample otherwise. amvr_precision flag equal to 1 specifies that the
resolution of the motion vector difference is L2 luma samples if
inter_affine flag is equal to 0, and 23 luma sample otherwise.

b. In one example, any of O, L1, 1.2, L3 may be setto1,or2or4or8or 16 or 1/16, 1/4,
1/2.

c. In one example, any of L0, LI, L2, L3 may be pre-defined or signaled in
VPS/SPS/PPS/sequence header/picture header/tile group header/slice header.

d. Inoneexample, any of 1.0, L1, 1.2, .3 may be conditionally signaled, such as based on
the high-level syntax mentioned in 7.a.

e. Inoneexample, any of 2.0, L1, L2, 1.3 may depend on the coded mode, such as normal
inter mode and/or affine inter mode and/or IBC mode.

8. In one example, the set of allowed MV and/or MVP and/or MVD precisions in non-affine

or/and affine inter mode may be the same for screen content and none screen content, however,
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semantics of amvr_flag or/and amvr_precision_flag may depend on one flag signaled in

VPS/SPS/PPS/tile group header/slice header, such as the flag described in bullet 1.

a.

b.

C.

In one example, if such flag indicates that current video/sequence/picture/tile
group/slice is not screen content, semantics of amvr flag or/and
amvr_precision_flag are kept unchanged (i.e., same as in VVC).
In one example, if such flag indicates that current video/sequence/picture/tile
group/slice 1s screen content, amvr_flag equal to O specifies that the resolution of the
motion vector difference is A luma samples.
1. In one example, M may be set equal to 1.
ii. In one example, M may be set equal to 2 or4 or 8 or 16 or 1/16 or 1/4 or 1/2.
iii. In one example, M may be pre-defined or signaled in VPS/SPS/PPS/sequence
header/picture header/tile group header/slice header.
iv. In one example, M may depend on the coded mode, such as normal inter mode
and/or affine inter mode and/or IBC mode.
1. For example, M may be set equal to 1 for normal inter mode and IBC
mode, and set equal to 1/4 for affine inter mode.
2. For example, M may be set equal to 1 for normal inter mode, IBC mode,
and affine inter mode.
In one example, if such flag indicates that current video/sequence/picture/tile
group/slice is screen content, amvr_precision_flag equal to O specifies that the
resolution of the motion vector difference is L0 luma sample if inter_affine flag is
equal to O, and L/ of a luma sample otherwise. amvr precision_flag equal to 1
specifies that the resolution of the motion vector difference is 2 luma samples if
inter_affine flag is equal to 0, and 23 luma sample otherwise.
1. In one example, 7.0 may be set equal to 1/4, .1 may be set equal to 1/4, .2 may
be set equal to 4 and 1.3 may be set equal to 1/16.
i1. In one example, any of 2.0, L1, L2, .3 may be setto 1, or 2 or 4 or 8 or 16 or
1/16,1/4,1/2.
1. In one example, any of 1O, L1, L2, 1.3 may be pre-defined or signaled in
VPS/SPS/PPS/sequence header/picture header/tile group header/slice header.
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iv. In one example, any of 1.0, L1, L2, I.3 may depend on the coded mode, such as
normal inter mode and/or affine inter mode and/or IBC mode.

S. Example implementations of the disclosed technology

[00132] FIG. 15 is a block diagram of a video processing apparatus 1500. The apparatus 1500
may be used to implement one or more of the methods described herein. The apparatus 1500 may be
embodied in a smartphone, tablet, computer, Internet of Things (IoT) receiver, and so on. The
apparatus 1500 may include one or more processors 1502, one or more memories 1504 and video
processing hardware 1506. The processor(s) 1502 may be configured to implement one or more
methods described in the present document. The memory (memories) 1504 may be used for storing
data and code used for implementing the methods and techniques described herein. The video
processing hardware 1506 may be used to implement, in hardware circuitry, some techniques
described in the present document, and may be partly or completely be a part of the processors 1502

(e.g., graphics processor core GPU or other signal processing circuitry).

[00133] In the present document, the term “video processing” may refer to video encoding, video
decoding, video compression or video decompression. For example, video compression algorithms
may be applied during conversion from pixel representation of a video to a corresponding bitstream
representation or vice versa. The bitstream representation of a current video block may, for example,
correspond to bits that are either co-located or spread in different places within the bitstream, as 1s
defined by the syntax. For example, a macroblock may be encoded in terms of transformed and coded

error residual values and also using bits in headers and other fields in the bitstream.

[00134] It will be appreciated that several techniques have been disclosed that will benefit video
encoder and decoder embodiments incorporated within video processing devices such as smartphones,
laptops, desktops, and similar devices by allowing the use of the techniques disclosed in the present

document.

[00135] FIG. 16 1s a flowchart for an example method 1600 of video processing. The method
1600 includes, at 1610, determining that a member of the group including (i) a current tile, (i1) a
current tile group, (ii1) a current slice, or (iv) a current picture is associated with on-screen displayed
content. The method 1600 also includes, at 1620, in response to the determining, enabling or disabling

one or more sub-pixel motion vector parameters.
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[00136] FIG. 17 1s a flowchart for an example method 1600 of video processing. The method
1700 includes, at 1710, determining, based on a first indication in a bitstream representation of a
current video block, whether a subpel motion precision for motion information is allowed for the
current video block, wherein motion information comprises at least one of a motion vector (MV), a
motion vector prediction (MVP), and a motion vector difference (MVD). The method 1700 also
includes, at 1720, performing, a conversion between the current video block and the bitstream
representation of the current video block, using a non-subpel motion precision for the motion

information after determining that the subpel motion precision is disallowed.

[00137] FIG. 18 1s a flowchart for an example method 1600 of video processing. The method
1800 includes, at 1810, determining, during a conversion between a current video block and a
bitstream representation of the current video block, a set of allowed motion precisions for motion
information, wherein the current video block is coded in intra block copy (IBC) mode, wherein the
motion information comprises at least one of a motion vector, a motion vector prediction and a motion
vector difference. The method 1800 also includes, at 1820, performing the conversion, based on the

determined set of motion precisions.

[00138] Some embodiments may be described using the following clause-based format.
[00139] 1. A method for video processing, comprising:
[00140] determining that a member of the group including (i) a current tile, (i1) a current tile

group, (1i1) a current slice, or (1v) a current picture is associated with on-screen displayed content; and

[00141] in response to the determining, enabling or disabling one or more sub-pixel motion

vector parameters.

[00142] 2. The method of clause 1, wherein the sub-pixel motion vector parameters

include any of: a motion vector, a motion vector predictor, or a motion vector difference.

[00143] 3. The method of clause 1, wherein an indication of the on-screen displayed

content is signaled in a tile, a tile group, a slice, a picture, a sequence, or a video parameter set.

[00144] 4. The method of clause 1, wherein an indication of the on-screen displayed

content is signaled in a tile, a tile group, a slice, a picture, a sequence, or a video parameter header.

35



WO 2020/173482 PCT/CN2020/076981

[00145] 5. The method of clause 1, wherein enabling or disabling the one or more sub-
pixel motion vector parameters is associated with a syntax of fractional motion vector difference

precision.

[00146] 6. The method of clause 1, wherein enabling or disabling the one or more sub-
pixel motion vector parameters is signaled in a tile, a tile group, a slice, a picture, a sequence, or a

video parameter set.

[00147] 7. The method of clause 1, wherein enabling or disabling the one or more sub-
pixel motion vector parameters is signaled in a tile, a tile group, a slice, a picture, a sequence, or a

video parameter header.
[00148] 8. The method of clause 1, further comprising:

[00149] in response to determining that a member of the group is associated with the on-screen
displayed content, rounding the one or more sub-pixel motion vector parameters to one or more

integer-pixel motion vector parameters.

[00150] 9. The method of clause 8, wherein the one or more sub-pixel motion vector

parameters are for each block or sub-block, and wherein an affine mode is set.

[00151] 10. The method of clause 1, wherein a non-affine inter mode is set, and wherein
allowed motion vector parameters depend on a value of a flag included in a video parameter set (VPS),
a sequence parameter set (SPS), a picture parameter set (PPS), a tile group header, a tile header, or a

slice header.

[00152] 11. The method of clause 10, wherein the value of the flag included in the VPS,
the SPS, the PPS, the tile group header, the tile header, or the slice header indicates whether (1) the
current tile, (i1) the current tile group, (ii1) the current slice, or (iv) the current picture is associated

with on-screen displayed content.

[00153] 12. The method of clause 10, wherein the flag indicates whether a fractional

distance or a fractional motion vector difference 1s allowed or disallowed.

[00154] 13. The method of clause 10, wherein depending on the value of the flag, the
motion vector parameters have pixel precisions according to one of the following sets: {1/4, 1, 4}, {1,

2,44, {1,2,8}, {1,2,16}, {1,4, 8}, {1,4,16}, {1, 8, 16}, {1, 2}, {1,4}, {1, 8}, or {1, 16}.
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[00155] 14. The method of clause 1, wherein an affine inter mode is set, and wherein
allowed motion vector parameters depend on a value of a flag included in a video parameter set (VPS),
a sequence parameter set (SPS), a picture parameter set (PPS), a tile group header, a tile header, or a

slice header.

[00156] 15. The method of clause 14, wherein the value of the flag included in the VPS,
the SPS, the PPS, the tile group header, the tile header, or the slice header indicates whether (1) the
current tile, (i1) the current tile group, (ii1) the current slice, or (iv) the current picture is associated

with on-screen displayed content.

[00157] 16. The method of clause 15, wherein the flag indicates whether a fractional

distance or a fractional motion vector difference 1s allowed or disallowed.

[00158] 17. The method of clause 16, wherein depending on the value of the flag, the
motion vector parameters have pixel precisions according to one of the following sets: {1/4, 1, 1/16},
(1,4, 1/4}, {1/2,2,1/8}, {2, 8,1/2}, {1,2, 4}, {1,2, 8}, {1,2,16}, {1, 4,8}, {1, 4, 16}, {1,8, 16},
{1, 1/43, {1, 1/2}, {1, 1/8}, {1, 1/16}, {1,2}, {1, 4}, {1, 8}, or {1, 16}.

[00159] 18. The method of clause 1, wherein an IBC mode is set, and wherein allowed
motion vector parameters depend on a value of a flag included in a video parameter set (VPS), a

sequence parameter set (SPS), a picture parameter set (PPS), a tile group header, a tile header, or a

slice header.

[00160] 19. The method of clause 18, wherein the value of the flag included in the VPS,
the SPS, the PPS, the tile group header, the tile header, or the slice header indicates whether (1) the
current tile, (i1) the current tile group, (ii1) the current slice, or (iv) the current picture is associated

with on-screen displayed content.

[00161] 20. The method of clause 19, wherein the flag indicates whether a fractional

distance or a fractional motion vector difference 1s allowed or disallowed.

[00162] 21. The method of clause 16, wherein depending on the value of the flag, the
motion vector parameters have pixel precisions according to one of the following sets: {1, 2}, {1, 8},

or {1, 16}.
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[00163] 22. The method of clause 1, wherein an allowed number of resolutions of the

motion vector parameters is same for a normal inter mode and an IBC mode.

[00164] 23. The method of clause 22, wherein the IBC mode is set, and wherein the motion
vector parameters have pixel precisions according to one of the following sets: {1, 2, 4}, {1, 2, 8},

{1,2, 16}, {1,4, 8}, {1,4, 16}, or {1, 8, 16}.

[00165] 24, The method of clause 1, wherein a value of an amvr flag equals to O specifies
that a resolution of the motion vector parameters is 1/4 of a luma sample when a high-level syntax

indicates enabling the one or more sub-pixel motion vector parameters.

[00166] 25. The method of clause 1, wherein a value of an amvr flag equals to 1 specifies
that a resolution of the motion vector parameters is M luma samples when a high-level syntax

indicates disabling the one or more sub-pixel motion vector parameters.
[00167] 26. The method of clause 25, wherem M is 1, 2, 4, 8, or 16.

[00168] 27. The method of clause 25, wherein M is specified in a video parameter set (VPS),
a sequence parameter set (SPS), a picture parameter set (PPS), a tile group header, a tile header, or a

slice header.

[00169] 28. The method of clause 25, wherein M depends on whether a normal inter mode,

an affine inter mode, or an IBC mode is set.

[00170] 29. The method of clause 1, wherein when the determining indicates disabling the
one or more sub-pixel motion vector parameters, a value of an amvr precision flag equals to O
specifies that a resolution of the motion vector parameters is 20 luma samples if inter_affine flag is

equal to 0, and L/ luma samples otherwise.

[00171] 30. The method of clause 1, wherein when the determining indicates disabling the
one or more sub-pixel motion vector parameters, a value of an amvr precision flag equals to 1
specifies that a resolution of the motion vector parameters is 22 luma samples if inter_affine flag is

equal to O, and L3 luma samples otherwise.

[00172] 31. The method of clauses 29 through 30, wherein .0, .1, 1.2, L3 take values from
the set {1, 2,4, 8,16, 1/16, 1/4, 1/2}.
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[00173] 32. The method of clauses 29 through 30, wherein L0, LI, L2, L3 have

predetermined values.

[00174] 33, The method of clauses 29 through 30, wherein 2.0, L1, L2, L3 take values
specified in a video parameter set (VPS), a sequence parameter set (SPS), a picture parameter set

(PPS), a tile group header, a tile header, or a slice header.

[00175] 34, The method of clause 29 through 30, wherein values of L0, L1, 1.2, L.3 depend

on whether a normal inter mode, an affine inter mode, or an IBC mode is set.

[00176] 35. The method of clause 1, wherein an allowed number of resolutions of the
motion vector parameters is same for an affine inter mode and a non-affine mode regardless of the

determining.

[00177] 36. The method of clause 35, wherein a value of an amvr flag and a value of an
amvr precsion flag is specified as a third flag in a video parameter set (VPS), a sequence parameter

set (SPS), a picture parameter set (PPS), a tile group header, a tile header, or a slice header.

[00178] 37. The method of clause 36, wherein if the third flag indicates that a member of
the group is not associated with on-screen displayed content, values of the amvr flag and the

amvr_precsion_flag are unchanged.

[00179] 38. The method of clause 35, wherein if the third flag indicates that a member of
the group is associated with on-screen displayed content, amvr flag is set to O specifying that a

resolution of the motion vector parameters is M luma samples.
[00180] 39. The method of clause 38, wherein M equals 1.
[00181] 40. The method of clause 38, wherein M equals 2, 4, 8, 16, 1/16, 1/4, or 1/2.

[00182] 41. The method of clause 38, wherein M is specified in a video parameter set (VPS),
a sequence parameter set (SPS), a picture parameter set (PPS), a tile group header, a tile header, or a

slice header.

[00183] 42 The method of clause 38, wherein M depends on whether a normal inter mode,

an affine inter mode, or an IBC mode is set.

39



WO 2020/173482 PCT/CN2020/076981

[00184] 43. The method of clause 38, wherein if the third flag indicates that a member of
the group i1s associated with on-screen displayed content, amvr precision flag is set to O specifying
that a resolution of the motion vector parameters is 20 luma samples if inter_affine flag is equal to

0, and L/ luma samples otherwise.

[00185] 44, The method of clause 38, wherein if the third flag indicates that a member of
the group 1s associated with on-screen displayed content, amvr precision flag is set to 1 specifying
that a resolution of the motion vector parameters is 7.2 luma samples if inter_affine flag is equal to

0, and 1.3 luma samples otherwise.

[00186] 45, The method of clauses 43 through 44, wherein 1.0, L1, 1.2, .3 take values from
the set {1, 2,4, 8,16, 1/16, 1/4, 1/2}.

[00187] 46. The method of clauses 43 through 44, wherein L0, LI, L2, L3 have

predetermined values.

[00188] 47, The method of clauses 43 through 44, wherein 1.0, L1, L2, L3 take values
specified in a video parameter set (VPS), a sequence parameter set (SPS), a picture parameter set

(PPS), a tile group header, a tile header, or a slice header.

[00189] 48. The method of clause 43 through 44, wherein values of L0, L1, 1.2, .3 depend

on whether a normal inter mode, an affine inter mode, or an IBC mode is set.

[00190] 49. The method of clauses 43 through 44, wherein 2.0 1s setto 1/4, L1 is setto 1/4,
L21ssetto 4, and L3 1s set to 1/16.

[00191] 50. The method of any one or more of clauses 1 through 49, wherein the video

processing is an encoder-side implementation.

[00192] 51. The method of any one or more of clauses 1 through 49, wherein the video

processing is a decoder-side implementation.

[00193] 52. An apparatus in a video system comprising a processor and a non-transitory
memory with instructions thereon, wherein the instructions upon execution by the processor, cause

the processor to implement the method in any one or more of clauses 1 to 50.
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[00194] 53. A computer program product stored on a non-transitory computer readable
media, the computer program product including program code for carrying out the method in any one

or more of clauses 1 to 50.

[00195] Some embodiments may be described using the following clause-based format.
[00196] 1. A method for video processing, comprising:
[00197] determining, based on a first indication in a bitstream representation of a current video

block, whether a subpel motion precision for motion information is allowed for the current video
block, wherein motion information comprises at least one of a motion vector (MV), a motion vector

prediction (MVP), and a motion vector difference (MVD);

[00198] performing, a conversion between the current video block and the bitstream
representation of the current video block, using a non-subpel motion precision for the motion

information after determining that the subpel motion precision is disallowed.

[00199] 2. The method of clause 1, wherein the first indication comprises a first syntax
signaled in at least one of a tile, a tile group, a slice, a picture, a sequence, a video parameter set and

a video parameter header.

[00200] 3. The method of clause 2, wherein the first syntax indicates whether a tile, a tile

group, aslice, a picture, a sequence or a video belongs to a screen content.

[00201] 4. The method of anyone clause 1-3, wherein the subpel motion precision is
disallowed for a current processing unit in response to the current processing unit belongs to a screen
content, wherein the current processing unit comprises a tile, a tile group, a slice, a picture, a sequence

or a video.

[00202] 5. The method of anyone of clause 1-4, wherein the first indication comprises a
second syntax indicating whether the subpel motion precision is allowed in a merge mode with a

motion vector difference (MMVD) mode.

[00203] 6. The method of clause 5, wherein the subpel motion precision is disallowed for
the current video block in response to the subpel motion precision being disallowed in the MMVD

mode.
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[00204] 7 The method of anyone of clauses 1-6, wherein the first indication comprises a third
syntax signaled in at least one of a tile, a tile group, a slice, a picture, a sequence, a video parameter
set and a video parameter header to indicate whether the subpel motion precision is disallowed for

the tile, the tile group, the slice, the picture, the sequence or the video.

[00205] 8 The method of anyone of clauses 1-7, wherein the motion information of the current
video block is rounded to an integer-pixel precision in response to the subpel motion precision being

disallowed for the current video block.
[00206] 9 The method of anyone of clauses 1-8, further comprising;

[00207] determining, based on a second indication in the bitstream representation of the current

video block, a set of motion precisions for the motion information allowed for the current video block;

[00208] performing, the conversion between the current video block and the bitstream

representation of the current video block, based the determined set of motion precisions.

[00209] 10 The method of clause 9, wherein the second indication and the first indication

are realized by a same flag.

[00210] 11. The method of clause 9 or 10, wherein the set of motion precisions for a non-
affine inter mode comprises {1/4, 1, 4}, {1, 2, 4}, {1, 2, 8}, {1, 2, 16}, {1, 4, 8}, {1, 4, 16}, {1, 8,
16}, {1, 2}, {1, 4}, {1, 8}, or {1, 16}-sample precision, in response to the second indication being

true.

[00211] 12. The method of anyone of clauses 9-11, wherein the set of motion precisions
for a non-affine inter mode comprises {1/4, 1, 4}, {1,2,4}, {1,2,8}, {1,2, 16}, {1,4, 8}, {1,4, 16},
{1, 8, 16}, {1, 2}, {1, 4}, {1, 8}, or {1, 16}-sample precision, in response to the second indication
being false.

[00212] 13. The method of anyone of clauses 9-12, wherein the set of motion precisions
for an affine inter mode comprises {1/4, 1, 1/16}, {1, 4, 1/4}, {1/2,2, 1/8}, {2, 8, 1/2}, {1, 2,4}, {1,
2,8}, {1,216}, {1,4, 8}, {1,4,16}, {1,8, 16}, {1, 1/4}, {1, 1/2}, {1, 1/8}, {1, 1/16}, {1, 2}, {1,

43, {1, 8}, or {1, 16}-sample precision, in response to the second indication being true.

[00213] 14. The method of anyone of clauses 9-13, wherein the set of motion precisions

for an affine inter mode comprises {1/4, 1, 1/16}, {1, 4, 1/4}, {1/2,2, 1/8}, {2, 8, 1/2}, {1, 2,4}, {1,
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2,84, {1,216}, {1,4, 8}, {1,4,16}, {1, 8, 16}, {1, 1/4}, {1, 1/2}, {1, 1/8}, {1, 1/16}, {1, 2}, {1,

43, {1, 8}, or {1, 16}-sample precision, in response to the second indication being false.
[00214] 15 The method of anyone of clauses 1-14, further comprising;

[00215] determining, based on a third indication in the bitstream representation of the current

video block, a default motion precision for the motion information for the current video block; and

[00216] determining, based on a fourth indication in a bitstream representation of the current
video block, whether an adaptive motion vector resolution (AMVR) is enabled for the current video

block; and

[00217] performing, the conversion between the current video block and the bitstream
representation of the current video block, based on the default motion precision in response to the

AMVR being disabled for the current video block.

[00218] 16. The method of clause 15, wherein the third indication and the first indication

are realized by a same flag.

[00219] 17. The method of clause 15 or 16, wherein the fourth indication comprises a
fourth syntax indicating whether the AMVR is enabled for the current video block.

[00220] 18. The method of anyone of clauses 15-17, wherein the fourth indication is
amvr_flag, and amvr_flag with a value of O indicates that the AMVR is disabled for the current video
block and amvr_flag with a value of 1 indicates that the AMVR is enabled for the current video block.

[00221] 19. The method of anyone of clauses 15-18, wherein the default motion precision
is set equal to 1/4 luma sample precision when the third indication indicates that subpel motion

precision is allowed.

[00222] 20. The method of anyone of clauses 15-19, wherein the default motion precision
is set equal to M/ luma sample precision when the third indication indicates that subpel motion

precision is disallowed.

[00223] 21. The method of anyone of clauses 15-20, wherein the default motion precision
is set equal to M2 luma sample precision when the third indication indicates that the current video

block 1s a screen content.
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[00224] 22. The method of clause 20, wherein M1 1s of a value from 1, 2, 4, 8, and 16.
[00225] 23. The method of clause 21, wherein M2 is of a value 1, 2. 4, 8, 16, 1/16, 1/4 or
1/2.

[00226] 24, The method of anyone of clauses 21-23, wherein M1 and M?2 is signaled in at

least one of a video parameter set (VPS), a sequence parameter set (SPS), a picture parameter set

(PPS), a tile group header, a tile header, or a slice header.

[00227] 25. The method of anyone of clauses 21-24, wherein M1 and M2 is signaled based

on the third indication.

[00228] 26. The method of anyone of clauses 21-24, wherein M1 and M?2 is based on a

coded mode which is one of a non-affine inter mode, an affine inter mode and an IBC mode.
[00229] 27 The method of anyone of clauses 1-26, further comprising;

[00230] determining, based on a fifth indication and a sixth indication in the bitstream
representation of the video, a non-default motion precision for motion information used for the current
video block, wherein adaptive motion vector resolution (AMVR) is enabled for the current video

block; and

[00231] performing, the conversion between the current video block and the bitstream

representation of the current video block, based on the determined motion precision.

[00232] 28. The method of clause 27, wherein the fifth indication is same as the first
indication.
[00233] 29. The method of clause 27 or 28, wherein the sixth indication is an

amvr_precision_flag.

[00234] 30. The method of clause 29, wherein the amvr_precision_flag with a value of 0
indicates the motion precision is 2.0 luma samples for a non-affine inter mode and 2/ luma samples
for an affine inter mode, in response to the fifth indication indicates that subpel motion precision is

disallowed.

[00235] 31. The method of clause 29, wherein the amvr precision_flag with a value of 1

indicates the motion precision is .2 luma samples for a non-affine inter mode and 7.3 luma samples
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for an affine inter mode, in response to the fifth indication indicates that subpel motion precision is

allowed.

[00236] 32. The method of clause 29, wherein the amvr_precision_flag with a value of 0
indicates the motion precision is 2.0 luma samples for a non-affine inter mode and 2/ luma samples
for an affine inter mode, in response to the fifth indication indicates that a current video block is not

a screen content.

[00237] 33. The method of clause 29, wherein the amvr precision_flag with a value of 1
indicates the motion precision is .2 luma samples for a non-affine inter mode and 7.3 luma samples
for an affine inter mode, in response to the fifth indication indicates that a current video block is a

screen content.

[00238] 34, The method of clause 33, wherein anyone of 1.0, .1, 1.2, L3 1s of a value from
1,2,4,8, 16, 1/16, 1/4,1/2.

[00239] 35. The method of clause 33, wherein anyone of 1.0, L1, 1.2, I3 is signaled in at
least one of a video parameter set (VPS), a sequence parameter set (SPS), a picture parameter set

(PPS), a tile group header, a tile header, or a slice header

[00240] 36. The method of clause 33, wherein anyone of 1.0, 1.1, 1.2, L3 is signaled based
on the fifth indication.

[00241] 37. The method of clause 33, wherein anyone of 1.0, L1, .2, .3 1s based on a coded

mode which is one of a non-affine inter mode, an affine inter mode and an IBC mode.

[00242] 38. The method of anyone of clauses 1-37, wherein a first set of allowed motion
precisions for a non-affine inter mode of the screen content is same with a second set of allowed

motion precisions for a non-affine inter mode of a none screen content.

[00243] 39. The method of anyone of clauses 1-37, wherein a first set of allowed motion
precisions for an affine inter mode of the screen content is same with a second set of allowed motion

precisions for an affine inter mode of a none screen content.
[00244]

[00245] 40. A video processing apparatus comprising a processor configured to implement

a method recited in anyone of clauses 1 to 39.
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[00246] 41. The apparatus of clause 40, wherein the apparatus is a video encoder.
[00247] 42 The apparatus of clause 40, wherein the apparatus is a video decoder.
[00248] 43. A computer readable recoding media on which a program comprising code is

recorded, the program is for a processor to carry out a method recited in anyone of clauses 1 to 39.

[00249] Some embodiments may be described using the following clause-based format.
[00250] 1. A method for video processing, comprising:
[00251] determining, during a conversion between a current video block and a bitstream

representation of the current video block, a set of allowed motion precisions for motion information,
wherein the current video block 1s coded in mtra block copy (IBC) mode, wherein the motion

information comprises at least one of a motion vector, a motion vector prediction and a motion vector

difference;
[00252] performing the conversion, based on the determined set of motion precisions.
[00253] 2. The method of clause 1, wherein the determined set of allowed motion

precisions comprises {1, 2}-sample precision.

[00254] 3. The method of clause 1, wherein the determined set of allowed motion
precisions comprises {1, 8}-sample precision.
[00255] 4. The method of clause 1, wherein the determined set of allowed motion

precisions comprises {1, 16}-sample precision.

[00256] 5. The method of anyone of clauses 1-4, wherein a first number of the allowed
motion precisions for an IBC mode is same as a second number of the allowed motion precisions for

a normal inter mode .

[00257] 6. The method of clause 5, wherein the normal inter mode comprises a non-affine

advanced motion vector prediction (AMVP) mode.
[00258] 7. The method of clause 5, wherein the second number is 3.

[00259] 8. The method of anyone of clauses 1-7, the set of allowed MV/MVP/MVD
precisions for an IBC mode comprises {1, 2, 4}, {1, 2, 8}, {1, 2, 16}, {1, 4, 8}, {1, 4, 16} or {1, 8,

16 }-sample precision.
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[00260] 9. The method of anyone of clauses 1-8, wherein the set of the allowed motion

precisions for an IBC mode is same as a set of the allowed motion precisions for a normal inter mode .

[00261] 10. A video processing apparatus comprising a processor configured to implement

a method recited in anyone of clauses 1 to 9.

[00262] 11. The apparatus of clause 10, wherein the apparatus is a video encoder.
[00263] 12. The apparatus of clause 10, wherein the apparatus is a video decoder.
[00264] 13. A computer readable recoding media on which a program comprising code is

recorded, the program is for a processor to carry out a method recited in anyone of clauses 1 to 9.

[00265] The disclosed and other solutions, examples, 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, 1.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.

[00266] 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
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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.

[00267] 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).

[00268] 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, €.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.

[00269] While this patent document contains many specifics, these should not be construed as
limitations on the scope of any subject matter or of what may be claimed, but rather as descriptions
of features that may be specific to particular embodiments of particular techniques. 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
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or in any suitable subcombination. Moreover, although features may be 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.

[00270] 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 thatall 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.

[00271] Only a few implementations and examples are described and other implementations,
enhancements and variations can be made based on what is described and illustrated in this patent

document.
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CLAIMS

1. A method for video processing, comprising:

determining, based on a first indication in a bitstream representation of a current video block,
whether a subpel motion precision for motion information is allowed for the current video block,
wherein motion information comprises at least one of a motion vector (MV), a motion vector

prediction (MVP), and a motion vector difference (MVD);

performing, a conversion between the current video block and the bitstream representation of
the current video block, using a non-subpel motion precision for the motion information after

determining that the subpel motion precision is disallowed.

2. The method of claim 1, wherein the first indication comprises a first syntax signaled
in at least one of a tile, a tile group, a slice, a picture, a sequence, a video parameter set and a video

parameter header.

3. The method of claim 2, wherein the first syntax indicates whether a tile, a tile group,

a slice, a picture, a sequence or a video belongs to a screen content.

4. The method of anyone claim 1-3, wherein the subpel motion precision is disallowed
for a current processing unit in response to the current processing unit belongs to a screen content,
wherein the current processing unit comprises a tile, a tile group, a slice, a picture, a sequence or a

video.
5 The method of anyone of claim 1-4, wherein the first indication comprises a second

syntax indicating whether the subpel motion precision is allowed in a merge mode with a motion

vector difference (MMVD) mode.
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6. The method of claim 5, wherein the subpel motion precision is disallowed for the

current video block in response to the subpel motion precision being disallowed in the MMVD mode.

7 The method of anyone of claims 1-6, wherein the first indication comprises a third
syntax signaled in at least one of a tile, a tile group, a slice, a picture, a sequence, a video parameter
set and a video parameter header to indicate whether the subpel motion precision is disallowed for

the tile, the tile group, the slice, the picture, the sequence or the video.

8 The method of anyone of claims 1-7, wherein the motion information of the current
video block is rounded to an integer-pixel precision in response to the subpel motion precision being
disallowed for the current video block.

9 The method of anyone of claims 1-8, further comprising:

determining, based on a second indication in the bitstream representation of the current video

block, a set of motion precisions for the motion information allowed for the current video block;

performing, the conversion between the current video block and the bitstream representation

of the current video block, based the determined set of motion precisions.

10 The method of claim 9, wherein the second indication and the first indication are

realized by a same flag.
11. The method of claim 9 or 10, wherein the set of motion precisions for a non-affine
inter mode comprises {1/4, 1,4}, {1,2, 4}, {1, 2,8}, {1,2,16}, {1, 4,8}, {1,4, 16}, {1, 8, 16}, {1,

2}, {1,4}, {1, 8}, or {1, 16}-sample precision, in response to the second indication being true.

12. The method of anyone of claims 9-11, wherein the set of motion precisions for a non-

affine inter mode comprises {1/4, 1, 4}, {1, 2, 4}, {1, 2, 8}, {1, 2, 16}, {1, 4, 8}, {1, 4, 16}, {1, 8,
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16}, {1, 2}, {1, 4}, {1, 8}, or {1, 16}-sample precision, in response to the second indication being

false.

13. The method of anyone of claims 9-12, wherein the set of motion precisions for an
affine inter mode comprises {1/4, 1, 1/16}, {1, 4, 1/4}, {1/2,2,1/8}, {2, 8, 1/2}, {1, 2,4}, {1, 2, 8},
{1,2,16}, {1,4, 8}, {1, 4, 16}, {1, 8, 16}, {1, 1/4}, {1, 1/2}, {1, 1/8}, {1, 1/16}, {1, 2}, {1, 4}, {1,

8}, or {1, 16}-sample precision, in response to the second indication being true.

14. The method of anyone of claims 9-13, wherein the set of motion precisions for an
affine inter mode comprises {1/4, 1, 1/16}, {1, 4, 1/4}, {1/2,2,1/8}, {2, 8, 1/2}, {1, 2,4}, {1, 2, 8},
{1,2,16}, {1,4, 8}, {1, 4, 16}, {1, 8, 16}, {1, 1/4}, {1, 1/2}, {1, 1/8}, {1, 1/16}, {1, 2}, {1, 4}, {1,

8}, or {1, 16}-sample precision, in response to the second indication being false.

15 The method of anyone of claims 1-14, further comprising:

determining, based on a third indication in the bitstream representation of the current video

block, a default motion precision for the motion information for the current video block; and

determining, based on a fourth indication in a bitstream representation of the current video
block, whether an adaptive motion vector resolution (AMVR) is enabled for the current video block;

and
performing, the conversion between the current video block and the bitstream representation
of the current video block, based on the default motion precision in response to the AMVR being

disabled for the current video block.

16. The method of claim 15, wherein the third indication and the first indication are

realized by a same flag.
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17. The method of claim 15 or 16, wherein the fourth indication comprises a fourth syntax

indicating whether the AMVR is enabled for the current video block.

18. The method of anyone of claims 15-17, wherein the fourth indication is amvr_flag,
and amvr_flag with a value of 0 indicates that the AMVR is disabled for the current video block and

amvr_flag with a value of 1 indicates that the AMVR is enabled for the current video block.

19. The method of anyone of claims 15-18, wherein the default motion precision is set
equal to 1/4 luma sample precision when the third indication indicates that subpel motion precision

1s allowed.

20. The method of anyone of claims 15-19, wherein the default motion precision is set
equal to M1 luma sample precision when the third indication indicates that subpel motion precision

1s disallowed.

21. The method of anyone of claims 15-20, wherein the default motion precision is set
equal to M2 luma sample precision when the third indication indicates that the current video block is
a screen content.

22. The method of claim 20, wherein M1 is of a value from 1, 2, 4, 8, and 16.

23. The method of claim 21, wherein M2 is of a value 1, 2. 4, 8, 16, 1/16, 1/4 or 1/2.

24, The method of anyone of claims 21-23, wherein M1 and M2 is signaled in at least one
of a video parameter set (VPS), a sequence parameter set (SPS), a picture parameter set (PPS), a tile

group header, a tile header, or a slice header.

25. The method of anyone of claims 21-24, wherein M1 and M2 is signaled based on the

third indication.
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26. The method of anyone of claims 21-24, wherein M1 and M2 is based on a coded mode

which 1s one of a non-affine inter mode, an affine inter mode and an IBC mode.

27 The method of anyone of claims 1-26, further comprising;

determining, based on a fifth indication and a sixth indication in the bitstream representation
of the video, a non-default motion precision for motion information used for the current video block,

wherein adaptive motion vector resolution (AMVR) is enabled for the current video block; and

performing, the conversion between the current video block and the bitstream representation

of the current video block, based on the determined motion precision.

28. The method of claim 27, wherein the fifth indication is same as the first indication.
29. The method of claim 27 or 28, wherein the sixth indication is an amvr_precision_flag.
30. The method of claim 29, wherein the amvr_precision_flag with a value of O indicates

the motion precision is L0 luma samples for a non-affine inter mode and L/ luma samples for an
affine inter mode, in response to the fifth indication indicates that subpel motion precision is

disallowed.

31. The method of claim 29, wherein the amvr_precision_flag with a value of 1 indicates
the motion precision is .2 luma samples for a non-affine inter mode and L3 luma samples for an

affine inter mode, in response to the fifth indication indicates that subpel motion precision is allowed.

32. The method of claim 29, wherein the amvr_precision_flag with a value of O indicates
the motion precision is L0 luma samples for a non-affine inter mode and L/ luma samples for an
affine inter mode, in response to the fifth indication indicates that a current video block is not a screen

content.
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33. The method of claim 29, wherein the amvr_precision_flag with a value of 1 indicates
the motion precision is .2 luma samples for a non-affine inter mode and L3 luma samples for an
affine inter mode, in response to the fifth indication indicates that a current video block is a screen

content.

34. The method of claim 33, wherein anyone of 2.0, L1, 1.2, L3 is of a value from 1, 2, 4,
8,16, 1/16, 1/4,1/2.

35. The method of claim 33, wherein anyone of 2.0, L1, .2, L3 is signaled in at least one
of a video parameter set (VPS), a sequence parameter set (SPS), a picture parameter set (PPS), a tile

group header, a tile header, or a slice header.

36. The method of claim 33, wherein anyone of 1.0, L1, L2, L3 is signaled based on the
fifth indication.

37. The method of claim 33, wherein anyone of 2.0, L1, 1.2, L3 is based on a coded mode

which is one of a non-affine inter mode, an affine inter mode and an IBC mode.

38. The method of anyone of claims 1-37, wherein a first set of allowed motion precisions
for a non-affine inter mode of the screen content is same with a second set of allowed motion
precisions for a non-affine inter mode of a none screen content.

39. The method of anyone of claims 1-37, wherein a first set of allowed motion precisions
for an affine inter mode of the screen content is same with a second set of allowed motion precisions

for an affine inter mode of a none screen content.

40. A video processing apparatus comprising a processor configured to implement a

method recited in anyone of claims 1 to 39.

41. The apparatus of claim 40, wherein the apparatus is a video encoder.
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42. The apparatus of claim 40, wherein the apparatus is a video decoder.

43. A computer readable recoding media on which a program comprising code is recorded,

the program is for a processor to carry out a method recited in anyone of claims 1 to 39.
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FIG. 4

MVP for AF_INTER
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FIG. 5B

Candidates for AF_ MERGE

FIG. 5A
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