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SYMMETRIC MOTION VECTOR DIFFERENCE CODING

CROSS-REFERENCE TO RELATED APPLICATION
[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/CN2019/084768, filed on April 28, 2019 and No. PCT/CN2019/087201, filed on May
16, 2019. The entire disclosures of International Patent Application No. PCT/CN2019/084768 and
No. PCT/CN2019/087201 are 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] The present document describes various embodiments and techniques in which video
coding or decoding is performed using motion vector difference coding that uses a symmetric
coding or decoding technique.

[005] In one example aspect, a method of video processing is disclosed. The method includes
determining to use, for a conversion between a current video block and a bitstream representation
of the current video block, a symmetric motion vector difference (SMVD) mode in which two
additional motion candidates generated for the conversion based on symmetric displacement of
reference blocks in two target reference pictures from a reference list O and a reference list 1 of
reference pictures and performing the conversion using the SMVD mode. The bitstream

representation indicates to disable use of a motion vector difference (MVD) mode for one of the
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reference list O or the reference list 1.

[006] In another example aspect, another method of video processing is disclosed. The method
includes determining to use, for a conversion between a current video block and a bitstream
representation of the current video block, a symmetric motion vector difference (SMVD) mode in
which two additional motion candidates generated for the conversion based on symmetric
displacement of reference blocks in pictures from two target reference pictures from a reference
list O and a reference list 1 of reference pictures and performing the conversion using the SMVD
mode. The bitstream representation includes a motion vector difference (MVD) information for
the reference list 1.

[007] In another example aspect, another method of video processing is disclosed. The method
includes determining to use, for a conversion between a current video block and a bitstream
representation of the current video block, a symmetric motion vector difference (SMVD) mode in
which two additional motion candidates generated for the conversion based on symmetric
displacement of reference blocks in pictures from a reference list O and a reference list 1 of
reference pictures and performing the conversion using the SMVD mode. The SMVD generates
the two additional motion candidates using a first step in which each reference picture list is parsed
to identify target reference pictures.

[008] In another example aspect, another method of video processing is disclosed. The method
includes determining, based on a condition to use a symmetric motion vector difference (SMVD)
mode in which two additional motion candidates generated for the conversion based on symmetric
displacement of reference blocks in two target reference pictures from a reference list O and a
reference list 1 of reference pictures, and a decoder side motion vector difference (DMVD) coding
mode for a conversion between a current video block and a bitstream representation of the current
video block and performing the conversion based on the determining.

[009] In another example aspect, another method of video processing is disclosed. The method
includes determining, based on a condition, whether or not to use an all-zero motion vector
difference for a symmetric motion vector difference (SMVD) mode in which two additional
motion candidates generated for the conversion based on symmetric displacement of reference

blocks in two target reference pictures from a reference list O and a reference list 1 of reference
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pictures, and a decoder side motion vector difference (DMVD) coding mode for a conversion
between a current video block and a bitstream representation of the current video block and
performing the conversion based on the determining,

[0010] In another example aspect, another method of video processing is disclosed. The method
includes selecting a first reference picture and a second reference picture from a plurality of
reference pictures associated with a current video block, and performing, based on the selected
first and second reference pictures, a conversion between the current video block and a bitstream
representation of the current video block, wherein a first distance between the first reference
picture and a current picture comprising the current video block and a second distance between the
second reference picture and the current picture are equal.

[0011] In another example aspect, another method of video processing is disclosed. The method
includes determining that a first distance between a first reference picture and a current picture
comprising a current video block and a second distance between a second reference picture and
the current picture are unequal, and disabling, based on the determining and for a conversion
between the current video block and a bitstream representation of the current video block, a
symmetric motion vector difference (SMVD) mode for the current video block.

[0012] In another example aspect, another method of video processing is disclosed. The method
includes deriving, for a current video block, a first motion vector difference (MVD) of a first
reference picture list based on a second MVD of a second reference picture list, and performing,
based on the deriving, a conversion between the current video block and a bitstream representation
of the current video block, wherein the a range of the first MVD is restricted.

[0013] In one example aspect, a method of video processing is disclosed. The method includes
determining, for a conversion between a block of current picture of video and a bitstream
representation of the first block, whether a symmetric motion vector difference (SMVD) mode is
allowable for the block based on coding information of the block; and performing the conversion
based on the determination.

[0014] In one example aspect, a method of video processing is disclosed. The method includes
determining, for a conversion between a block of video and a bitstream representation of the first

block, whether a symmetric motion vector (SMV) mode is allowable for the block according to
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the method of previous examples; and performing the conversion based on the determination.
[0015] In one example aspect, a method of video processing is disclosed. The method includes
determining, for a conversion between a block of a current picture of video and a bitstream
representation of the block, whether a symmetric motion vector difference (SMVD) mode is
allowable for the block, wherein whether the SMVD mode is allowable depends on a derivation
process of two target reference pictures of the current picture, which includes a first step for
searching a forward target reference picture in the reference picture list O and searching a backward
target reference picture in the reference picture list 1, and a second step for searching a backward
target reference picture in the reference picture list O and searching a forward target reference
picture in the reference picture list 1, outputs of the first step and the second step being independent
of each other; and performing the conversion based on the determination.

[0016] In one example aspect, a method of video processing is disclosed. The method includes
deriving, for a conversion between a block of a current picture of video and a bitstream
representation of the block, a second motion vector difference (MVD) of one reference picture list
from a first MVD associated with the other reference picture list, wherein an MVD includes both
a horizontal component and a vertical component; applying a range restriction on at least one of
the first MVD and the second MVD; and performing the conversion based on at least one of the
restricted first MVD and the restricted second MVD.

[0017] In yet another example aspect, a video processing apparatus is disclosed. The apparatus
includes a processor configured to perform an-above disclosed method. The apparatus may further
perform video encoding or video decoding.

[0018] In yet another example aspect, a computer readable medium is disclosed. The medium has
code for processor-implementation of the above-described methods stored on it.

[0019] These, and other, aspects are described in the present document.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] FIG. 1 depicts an example derivation process for merge candidates list construction.
[0021] FIG. 2 shows examples of positions of spatial merge candidates.
[0022] FIG. 3 shows examples of candidate pairs considered for redundancy check of spatial

merge candidates.
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[0023] FIG. 4A-4B show example positions for the second PU of Nx2N and 2NxN partitions.
[0024] FIG. 5 is an illustration of motion vector scaling for temporal merge candidate.

[0025] FIG. 6 shows examples of candidate positions for temporal merge candidate, CO and C1.
[0026] FIG. 7 shows an example of combined bi-predictive merge candidate.

[0027] FIG. 8 summarizes derivation process for motion vector prediction candidate.

[0028] FIG. 9 shows an illustration of motion vector scaling for spatial motion vector candidate.
[0029] FIG. 10 shows an example of decoder side motion vector refinement (DMVR) based on
bilateral template matching,

[0030] FIG. 11 shows an example of MVD (0, 1) mirrored between list O and list 1 in DMVR.
[0031] FIG. 12 shows examples of motion vectors (MVs) that may be checked in one iteration.
[0032] FIG. 13 is an example illustration for symmetrical mode.

[0033] FIG. 14 is a block diagram of an example of a hardware platform used for implementing
methods described in the present document.

[0034] FIG. 15 1s a flowchart for an example method of video processing.

[0035] FIG. 16 1s a flowchart for an example method of video processing.

[0036] FIG. 17 1s a flowchart for an example method of video processing.

[0037] FIG. 18 is a flowchart for an example method of video processing.

[0038] FIG. 19 1s a flowchart for an example method of video processing.

DETAILED DESCRIPTION
[0039] Section headings are used in the present document to facilitate ease of understanding and
do not limit the embodiments disclosed in a section to only that section. Furthermore, while certain
embodiments are described with reference to Versatile Video Coding or other specific video
codecs, the disclosed techniques are applicable to other video coding technologies also.
Furthermore, while some embodiments describe video coding steps in detail, it will be understood
that corresponding steps decoding that undo the coding will be implemented by a decoder.
Furthermore, the term video processing encompasses video coding or compression, video
decoding or decompression and video transcoding in which video pixels are represented from one

compressed format into another compressed format or at a different compressed bitrate.



WO 2020/221256 PCT/CN2020/087535

1. Summary

[0040] This patent document is related to video coding technologies. Specifically, it is related to
symmetric motion vector difference coding. It may be applied to the existing video coding standard
like HEVC, or the standard (Versatile Video Coding) to be finalized. It may be also applicable to
future video coding standards or video codec.

2. Initial Discussion

[0041] 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 (MPEQG) was created to work
on the VVC standard targeting at 50% bitrate reduction compared to HEVC.
2.1 Inter prediction in HEVC/H.265

[0042] Each inter-predicted PU has motion parameters for one or two reference picture lists.
Motion parameters include a motion vector and a reference picture index. Usage of one of the two
reference picture lists may also be signalled using inter _pred_idc. Motion vectors may be explicitly
coded as deltas relative to predictors.

[0043] When a CU is coded with skip mode, one PU is associated with the CU, and there are no
significant residual coefficients, no coded motion vector delta or reference picture index. A merge
mode 1s specified whereby the motion parameters for the current PU are obtained from
neighbouring PUs, including spatial and temporal candidates. The merge mode can be applied to
any inter-predicted PU, not only for skip mode. The alternative to merge mode is the explicit
transmission of motion parameters, where motion vector (to be more precise, motion vector

differences (MVD) compared to a motion vector predictor), corresponding reference picture index
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for each reference picture list and reference picture list usage are signalled explicitly per each PU.
Such a mode 1s named Advanced motion vector prediction (AMVP) in this disclosure.

[0044] When signalling indicates that one of the two reference picture lists is to be used, the PU
is produced from one block of samples. This is referred to as ‘uni-prediction’. Uni-prediction is
available both for P-slices and B-slices.

[0045] When signalling indicates that both of the reference picture lists are to be used, the PU i1s
produced from two blocks of samples. This is referred to as ‘bi-prediction’. Bi-prediction is
available for B-slices only.

[0046] The following text provides the details on the inter prediction modes specified in HEVC.
The description will start with the merge mode.

2.1.1 Reference picture list

[0047] In HEVC, the term inter prediction is used to denote prediction derived from data elements
(e.g., sample values or motion vectors) of reference pictures other than the current decoded picture.
Like in H.264/AVC, a picture can be predicted from multiple reference pictures. The reference
pictures that are used for inter prediction are organized in one or more reference picture lists. The
reference index identifies which of the reference pictures in the list should be used for creating the
prediction signal.

[0048] A single reference picture list, List O, 1s used for a P slice and two reference picture lists,
List 0 and List 1 are used for B slices. It should be noted reference pictures included in List 0/1
could be from past and future pictures in terms of capturing/display order.

2.1.2 Merge Mode
2.1.2.1 Derivation of candidates for merge mode

[0049] When a PU is predicted using merge mode, an index pointing to an entry in the merge
candidates list 1s parsed from the bitstream and used to retrieve the motion information. The
construction of this list is specified in the HEVC standard and can be summarized according to the
following sequence of steps:
e Step 1: Initial candidates derivation
o Step 1.1: Spatial candidates derivation

o Step 1.2: Redundancy check for spatial candidates
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o Step 1.3: Temporal candidates derivation
e Step 2: Additional candidates insertion

o Step 2.1: Creation of bi-predictive candidates

o Step 2.2: Insertion of zero motion candidates
[0050] These steps are also schematically depicted in FIG. 1. For spatial merge candidate
derivation, a maximum of four merge candidates are selected among candidates that are located in
five different positions. For temporal merge candidate derivation, a maximum of one merge
candidate is selected among two candidates. Since constant number of candidates for each PU is
assumed at decoder, additional candidates are generated when the number of candidates obtained
from step 1 does not reach the maximum number of merge candidate (MaxNumMergeCand) which
is signalled in slice header. Since the number of candidates is constant, index of best merge
candidate 1s encoded using truncated unary binarization (TU). If the size of CU is equal to 8, all
the PUs of the current CU share a single merge candidate list, which is identical to the merge
candidate list of the 2Nx2N prediction unit.
[0051] In the following, the operations associated with the aforementioned steps are detailed.
[0052] FIG. 1 depicts an example derivation process for merge candidates list construction.

2.1.2.2 Spatial candidates derivation

[0053] In the derivation of spatial merge candidates, a maximum of four merge candidates are
selected among candidates located in the positions depicted in FIG. 2. The order of derivation is
A1, B1, Bo, Ag and B.. Position B; is considered only when any PU of position A1, B1, Bo, Ao is not
available (e.g. because it belongs to another slice or tile) or is intra coded. After candidate at
position Aj is added, the addition 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. 3 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. Another source of
duplicate motion information is the “second PU” associated with partitions different from 2Nx2N.

As an example, FIG. 4A-4B depict the second PU for the case of Nx2N and 2NxN, respectively.
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When the current PU is partitioned as Nx2N, candidate at position Al is not considered for list
construction. In fact, by adding this candidate will lead to two prediction units having the same
motion information, which is redundant to just have one PU in a coding unit. Similarly, position
B1 is not considered when the current PU 1s partitioned as 2NxN.

2.1.2.3 Temporal candidates derivation

[0054] In this step, only one candidate is added to the list. Particularly, in the derivation of this
temporal merge candidate, a scaled motion vector is derived based on co-located PU belonging to
the picture which has the smallest POC difference with current picture within the given reference
picture list. The reference picture list to be used for derivation of the co-located PU is explicitly
signalled in the slice header. The scaled motion vector for temporal merge candidate is obtained
as illustrated by the dotted line in FIG. 5 which is scaled from the motion vector of the co-located
PU using the POC distances, tb and td, where tb is defined to be the POC difference between the
reference picture of the current picture and the current picture and td is defined to be the POC
difference between the reference picture of the co-located picture and the co-located picture. The
reference picture index of temporal merge candidate is set equal to zero. A practical realization of
the scaling process is described in the HEVC specification. For a B-slice, two motion vectors, one
is for reference picture list O and the other is for reference picture list 1, are obtained and combined
to make the bi-predictive merge candidate.

[0055] In the co-located PU (Y) belonging to the reference frame, the position for the temporal
candidate is selected between candidates CO and C1, as depicted in FIG. 6. If PU at position CO is
not available, is intra coded, or is outside of the current coding tree unit (CTU aka. LCU, largest
coding unit) row, position C1 is used. Otherwise, position CO is used in the derivation of the
temporal merge candidate.

2.1.2.4 Additional candidates insertion

[0056] Besides spatial and temporal merge candidates, there are two additional types of merge
candidates: combined bi-predictive merge candidate and zero merge candidate. Combined bi-
predictive merge candidates are generated by utilizing spatial and temporal merge candidates.
Combined bi-predictive merge candidate is used for B-Slice only. The combined bi-predictive

candidates are generated by combining the first reference picture list motion parameters of an
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initial candidate with the second reference picture list motion parameters of another. If these two
tuples provide different motion hypotheses, they will form a new bi-predictive candidate. As an
example, FIG. 7 depicts the case when two candidates in the original list (on the left), which have
mvLO and refldxLO or mvL1 and refldxL1, are used to create a combined bi-predictive merge
candidate added to the final list (on the right). There are numerous rules regarding the combinations
which are considered to generate these additional merge candidates.

[0057] Zero motion candidates are inserted to fill the remaining entries in the merge candidates
list and therefore hit the MaxNumMergeCand capacity. These candidates have zero spatial
displacement and a reference picture index which starts from zero and increases every time a new
zero motion candidate is added to the list. Finally, no redundancy check is performed on these
candidates.

2.1.3 AMVP

[0058] AMVP exploits spatio-temporal correlation of motion vector with neighbouring PUs,
which is used for explicit transmission of motion parameters. For each reference picture list, a
motion vector candidate list is constructed by firstly checking availability of left, above temporally
neighbouring PU positions, removing redundant candidates and adding zero vector to make the
candidate list to be constant length. Then, the encoder can select the best predictor from the
candidate list and transmit the corresponding index indicating the chosen candidate. Similarly,
with merge index signaling, the index of the best motion vector candidate is encoded using
truncated unary. The maximum value to be encoded in this case is 2 (see FIG. 8). In the following
sections, details about derivation process of motion vector prediction candidate are provided.

2.1.3.1 Derivation of AMVP candidates

[0059] FIG. 8 summarizes derivation process for motion vector prediction candidate.

[0060] In motion vector prediction, two types of motion vector candidates are considered: spatial
motion vector candidate and temporal motion vector candidate. For spatial motion vector candidate
derivation, two motion vector candidates are eventually derived based on motion vectors of each
PU located in five different positions as depicted in FIG. 2.

[0061] For temporal motion vector candidate derivation, one motion vector candidate is selected

from two candidates, which are derived based on two different co-located positions. After the first
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list of spatio-temporal candidates is made, duplicated motion vector candidates in the list are
removed. If the number of potential candidates is larger than two, motion vector candidates whose
reference picture index within the associated reference picture list is larger than 1 are removed
from the list. If the number of spatio-temporal motion vector candidates is smaller than two,
additional zero motion vector candidates is added to the list.

2.1.3.2 Spatial motion vector candidates

[0062] In the derivation of spatial motion vector candidates, a maximum of two candidates are
considered among five potential candidates, which are derived from PUs located in positions as
depicted in FIG. 2, those positions being the same as those of motion merge. The order of
derivation for the left side of the current PU 1s defined as Ao, Ai,and scaled Ag,scaled Ai. The
order of derivation for the above side of the current PU is defined as Bo, B1, Bz, scaled Bo, scaled
B1, scaled Bz. For each side there are therefore four cases that can be used as motion vector
candidate, with two cases not required to use spatial scaling, and two cases where spatial scaling
is used. The four different cases are summarized as follows.
* No spatial scaling
— (1) Same reference picture list, and same reference picture index (same POC)
— (2) Different reference picture list, but same reference picture (same POC)
* Spatial scaling

— (3) Same reference picture list, but different reference picture (different POC)

— (4) Different reference picture list, and different reference picture (different POC)
[0063] The no-spatial-scaling cases are checked first followed by the spatial scaling. Spatial
scaling 1s considered when the POC is different between the reference picture of the neighbouring
PU and that of the current PU regardless of reference picture list. If all PUs of left candidates are
not available or are intra coded, scaling for the above motion vector is allowed to help parallel
derivation of left and above MV candidates. Otherwise, spatial scaling is not allowed for the above
motion vector.
[0064] In a spatial scaling process, the motion vector of the neighbouring PU is scaled in a similar
manner as for temporal scaling, as depicted as FIG. 9. The main difference is that the reference

picture list and index of current PU is given as input; the actual scaling process is the same as that
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of temporal scaling.

2.1.3.3 Temporal motion vector candidates

[0065] Apart for the reference picture index derivation, all processes for the derivation of temporal
merge candidates are the same as for the derivation of spatial motion vector candidates (see FIG.
6). The reference picture index 1s signalled to the decoder.

2.2 Inter prediction methods in VVC

[0066] There are several new coding tools for inter prediction improvement, such as Adaptive
motion vector difference resolution (AMVR) for signaling MVD, affine prediction mode,
Triangular prediction mode (TPM), Advanced TMVP (ATMVP, aka SbTMVP), Generalized Bi-
Prediction (GBI), Bi-directional Optical flow (BIO).

2.2.1 Coding block structure in VVC

[0067] In VVC, a QuadTree/BinaryTree/MulitpleTree (QT/BT/TT) structure is adopted to divide
a picture into square or rectangle blocks.

[0068] Besides QT/BT/TT, separate tree (a.k.a. Dual coding tree) is also adopted in VVC for I-
frames. With separate tree, the coding block structure are signaled separately for the luma and
chroma components.

2.2.2 Decoder-side Motion Vector Refinement (DMVR)

[0069] In bi-prediction operation, for the prediction of one block region, two prediction blocks,
formed using a motion vector (MV) of listO and a MV of list], respectively, are combined to form
a single prediction signal. In the decoder-side motion vector refinement (DMVR) method, the two
motion vectors of the bi-prediction are further refined.

2.2.2.1 DMVR in JEM

[0070] In JEM design, the motion vectors are refined by a bilateral template matching process.
The bilateral template matching applied in the decoder to perform a distortion-based search
between a bilateral template and the reconstruction samples in the reference pictures in order to
obtain a refined MV without transmission of additional motion information. An example is
depicted in FIG. 10. The bilateral template is generated as the weighted combination (i.e. average)
of the two prediction blocks, from the initial MVO of listO and MV1 of list1, respectively, as shown

in FIG. 10. The template matching operation consists of calculating cost measures between the
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generated template and the sample region (around the initial prediction block) in the reference
picture. For each of the two reference pictures, the MV that yields the minimum template cost is
considered as the updated MV of that list to replace the original one. In the JEM, nine MV
candidates are searched for each list. The nine MV candidates include the original MV and 8
surrounding MVs with one luma sample offset to the original MV in either the horizontal or
vertical direction, or both. Finally, the two new MVs, 1.e., MVO' and MV1' as shown in FIG. 10,
are used for generating the final bi-prediction results. A sum of absolute differences (SAD) is used
as the cost measure. Please note that when calculating the cost of a prediction block generated by
one surrounding MV, the rounded MV (to integer pel) is actually used to obtain the prediction
block instead of the real MV.
2.2.2.2 DMVR in VVC

[0071] For DMVR in VVC, MVD mirroring between list O and list 1 is assumed as shown in FIG.
11 and bilateral matching is performed to refine the MVs, 1.e., to find the best MVD among several
MVD candidates. Denote the MVs for two reference picture lists by MVLO(LOX, LOY), and
MVLI(L1X, L1Y). The MVD denoted by (MvdX, MvdY) for list O that could minimize the cost
function (e.g., SAD) is defined as the best MVD. For the SAD function, it is defined as the SAD
between the reference block of list O derived with a motion vector (LOX+MvdX, LOY+MvdY) in
the list O reference picture and the reference block of list 1 derived with a motion vector (L1X-
MvdX, L1Y-MvdY) in the list 1 reference picture.
[0072] The motion vector refinement process may iterate twice. In each iteration, at most 6 MVDs
(with integer-pel precision) may be checked in two steps, as shown in FIG. 12. In the first step,
MVD (0, 0), (-1, 0), (1, 0), (O, -1), (0, 1) are checked. In the second step, one of the MVD (-1, -1),
(-1, 1), (1, -1) or (1, 1) may be selected and further checked. Suppose function Sad(x, y) returns
SAD value of the MVD (x, y). The MVD, denoted by (MvdX, MvdY), checked in the second step
1s decided as follows:

MvdX = -1;

MvdY = -1;

If (Sad(1, 0) < Sad(-1, 0))

MvdX =1;
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If (Sad(0, 1) < Sad(0, -1))
MvdY =1;

[0073] In the first iteration, the starting point is the signaled MV, and in the second iteration, the
starting point is the signaled MV plus the selected best MVD in the first iteration. DMVR applies
only when one reference picture is a preceding picture and the other reference picture is a following
picture, and the two reference pictures are with same picture order count distance from the current
picture.

[0074] To further simplify the process of DMVR, it proposed several changes to the design in
JEM. More specifically, the adopted DMVR design to VIM-4.0 (to be released soon) has the
following main features:

e FEarly termination when (0,0) position SAD between listO and listl is smaller than a

threshold.
e Early termination when SAD between listO and list1 is zero for some position.

¢ Block sizes for DMVR: W*H>=64 && H>=8, wherein W and H are the width and height
of the block.

e Split the CU into multiple of 16x16 sub-blocks for DMVR of CU size > 16*16. If only
width or height of the CU is larger than 16, it is only split in vertical or horizontal direction.

e Reference block size (W+7)*(H+7) (for luma).
e 25 points SAD-based integer-pel search (i.e. (+-) 2 refinement search range, single stage)
¢ Bilinear-interpolation based DMVR.

e “Parametric error surface equation” based sub-pel refinement. This procedure is performed
only when the minimum SAD cost 1s not equal to zero and the best MVD is (0, 0) in the

last MV refinement iteration.
e Luma/chroma MC w/ reference block padding (if needed).
e Refined MVs used for MC and TMVPs only.

2.2.2.2.1 Usage of DMVR



WO 2020/221256 PCT/CN2020/087535

15

[0075] When the following conditions are all true, DMVR may be enabled:

DMVR enabling flag in the SPS (i.e., sps_dmvr_enabled flag) is equal to 1

TPM flag, inter-affine flag and subblock merge flag (either ATMVP or affine merge),
MMVD flag are all equal to O

Merge flag is equal to 1

Current block is bi-predicted, and POC distance between current picture and reference
picture in list 1 is equal to the POC distance between reference picture in list O and current
picture

The current CU height is greater than or equal to 8

Number of luma samples (CU width*height) is greater than or equal to 64

2.2.2.2.2 “Parametric error surface equation” based sub-pel refinement

[0076] The method is summarized below:

1.

The parametric error surface fit is computed only if the center position is the best cost
position in a given iteration.
The center position cost and the costs at (-1,0), (0,-1), (1,0) and (0,1) positions from the
center are used to fit a 2-D parabolic error surface equation of the form
E(x,y) = A(x —x0)* + By —y0)* + C
where (xg, Vo) corresponds to the position with the least cost and C corresponds to the
minimum cost value. By solving the 5 equations in 5 unknowns, (xg, V) 1s computed as:
xo = (E(—1,0) — E(1,0))/(2(E(—-1,0) + E(1,0) — 2E(0,0)))
Yo = (E(0,=1) = E(0,1))/(2((E(0,-1) + E(0,1) — 2E(0,0)))

(x9, ¥o) can be computed to any required sub-pixel precision by adjusting the precision at
which the division is performed (i.e. how many bits of quotient are computed). For 1/16"-
pel accuracy, just 4-bits in the absolute value of the quotient needs to be computed, which
lends itself to a fast-shifted subtraction based implementation of the 2 divisions required
per CU.

The computed (x,, y,) are added to the integer distance refinement MV to get the sub-pixel

accurate refinement delta MV.
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2.2.3 Symmetric motion vector difference

[0077] Symmetric motion vector difference (SMVD) is applied for motion information coding in
bi-prediction.

[0078] Firstly, in slice level, variables RefldxSymLO and RefldxSymlL1 to indicate the reference
picture index of list 0/1 used in SMVD mode, respectively, are derived with the following steps.
When at least one of the two variables are equal to -1, SMVD mode shall be disabled.

8.3.5 Decoding process for symmetric motion vector difference reference indices

[0079] Output of this process are RefldxSymLO and RefldxSymLO specifying the list O and list 1
reference picture indices for symmetric motion vector differences, i.e., when sym_mvd flag is
equal to 1 for a coding unit.

[0080] The variable RefldxSymLX with X being 0 and 1 is derived as follows:

Step #1: first loop each reference picture list

— The variable currPic specifies the current picture.
— RefldxSymLO is set equal to —1.
— For each index 1 with 1 = 0.. NumRefldxActive[ O ], the following applies:
— When all of the following conditions are true, RefldxSymlLO is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 0 ][1]) >0,
— DiffPicOrderCnt( currPic, RefPicList[ 0 ][1]) <
DiffPicOrderCnt( currPic, RefPicList[ O ][ RefldxSymLO ] ) or RefldxSymLO is equal
to —1.
— RefldxSymLl1 is set equal to —1.
— For each index 1 with 1 = 0.. NumRefldxActive[ 1 ], the following applies:
— When all of the following conditions are true, RefldxSymlL1 is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) <O,
— DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) >
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ] ) or RefldxSymL1 is equal
to —1.

Step #2: second loop each reference picture list

— When RefldxSymL1 is equal to —1 or RefldxSymL1 is equal to —1, the following applies:
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— For each index 1 with 1 = 0.. NumRefldxActive[ O ], the following applies:
— When all of the following conditions are true, RefldxSymlLO is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 0 ][1]) <O,
— DiffPicOrderCnt( currPic, RefPicList[ 0 ][ 1] ) >
DiffPicOrderCnt( currPic, RefPicList[ O ][ RefldxSymLO ] ) or RefldxSymLO is
equal to —1.
— For each index 1 with 1 = 0.. NumRefldxActive[ 1 ], the following applies:
— When all of the following conditions are true, RefldxSymlL1 is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) >0,

DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) <
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ]) or RefldxSymL1 is equal to
—1.

[0081] Secondly, in CU level, a symmetrical mode flag indicating whether symmetrical mode is
used or not is explicitly signaled if the prediction direction for the CU is bi-prediction and
BiDirPredFlag is equal to 1.

[0082] When the flag is true, only mvp 10 flag, mvp 11 flag and MVDO are explicitly signaled.
The reference indices are set equal to RefldxSymLO, RefldxSymL1 for list 0 and list 1,
respectively. MVDI is just set equal to -MVDO. The final motion vectors are shown in below
formula.

{(mvxo, mvyy) = (mvpx, + mvdx,, mvpy, + mvdy,)
(mvx,, mvy;) = (mvpx, — mvdxy, mvpy, — mvdy,)

[0083] FIG. 13 is an example illustration for symmetrical mode.

[0084] Related syntax is as follows.

coding_unit( x0, y0, cbWidth, cbHeight, treeType ) { Descriptor

if( slice_type != 1 || sps_ibc_enabled flag) {
if( treeType |= DUAL_TREE_CHROMA )

cu_skip_flag[ x0 ][ yO ] ae(v)

if( cu_skip flag[ x0 ][ y0 ] ==0 && slice type != 1)

pred_mode_flag ae(v)
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if( ( ( slice type == 1 && cu_skip flag[ x0][y0] ==0 ) ||
( slice type = 1 &&  CuPredMode[ x0][y0] != MODE _INTRA ) ) &&
sps_ibc_enabled flag)

pred_mode_ibc_flag ae(v)

}

if( CuPredMode[ x0 ][ y0] == MODE_INTRA ) {

t else if( treeType I= DUAL_TREE_CHROMA ) { /* MODE_INTER or MODE_IBC */

if( cu_skip flag[ x0][y0]1==0)

merge_flag| x0 ][ yO | ae(v)

if( merge flag[ x0 [ y0]) {

merge_data( X0, yO, cbWidth, cbHeight )

} else if ( CuPredMode[ x0 [[ y0 ] == MODE_IBC) {

mvd_coding( x0, y0, 0, 0)

mvp_l0_flag[ x0 ][ yO ] ae(v)
if( sps_amvr_enabled_flag &&
(MvdLO[ O ][yOJ[O]!=0 || MvdLO[ xOJ[yO ][ 1]!=0))¢
amvr_precision_flag| x0 |[ y0 | ae(v)
b
}else {
if( slice_type == B)
inter_pred_idc| x0 [ yO ] 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 ][ yO ])
cu_affine_type_flag| x0 ][ yO | ae(v)
b
if( inter_pred ide[xO][y0] == PRED BI && !inter affine flag[ x0|[y0] &&
RefldxSymL0 > -1 && RefldxSymL1>-1)
sym_mvd_flag{x0 |[ y0 | ae(v)

if(inter_pred _ide[ x0 ][ yO ] != PRED L1) {

if( NumRefldxActive[ 0 | > 1 && !sym_mvd flag[ x0 ][ yO])

ref_idx_10[ x0 ][ yO ] ae(v)

mvd_coding( x0, y0, 0,0)

if( MotionModellde[ xO [[ yO 1> 0)

mvd_coding( x0, y0, 0, 1)

ifMotionModellde[ X0 [ yO 1> 1)

mvd_coding( x0, y0, 0, 2)

mvp_l0_flag[ x0 ][ vO | ae(v)

}else {

MvdLO[ x0 ][ y0][0]=0
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MvdLO[ X0 ][yO][1]=0
}
if(inter_pred _ide[ xO ][ yO ] != PRED 1.0) {
if( NumRefldxActive[ 1 | > 1 && !sym_mvd flag[ x0 ][ yO])
ref_idx_11] x0 ][ yO ] ae(v)
if(mvd 11 _zero flag && inter pred ide[ xO |[ yO ] == PRED BI) {
MvdL1[ <O J[yO ][ O ] =
MvdL1[x0 ][ yO ][ 1
MvdCpL1[ %0 ][ yO
MvdCpL1
MvdCpL1
MvdCpL1
MvdCpL1
MvdCpL1
+else {
if(sym_mvd_flag[x0][y0]) {
MvdLI[x0][y0 ][ 0]=—-MvdLO[x0][y0][0]
MvdLI[x0][y0 ][ 1]=—-MvdLO[x0][y0][1]
1 else
mvd_coding( x0, y0, 1,0)
1if( MotionModellde[ xO [[ yO 1> 0)
mvd_coding( x0, y0, 1, 1)
ifMotionModellde[ x0 ][ YO ] > 1)
mvd_coding( x0, y0, 1, 2)
mvp_l1_flag[ x0 ][ vO | ae(v)
}
}else §
MvdL1[ X0 ][ yO ][ O]
MvdL1[ X0 ][yO [ 1]

[
[xO0]y
[xO]
[xO]
[xO]
[xO]

(el el el el

X
X
X
X

0
0

h
h

¥
2.2.4 MYVD semantics

7.4.8.8 Motion vector difference semantics

abs mvd_greaterO flag| compldx | specifies whether the absolute value of a motion vector component
difference 1s greater than 0.

abs_mvd greater]l flag] compldx | specifies whether the absolute value of a motion vector component
difference 1s greater than 1.
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When abs mvd_greater] flag] compldx | is not present, it is inferred to be equal to 0.

abs_mvd minus2| compldx | plus 2 specifies the absolute value of a motion vector component difference.
When abs mvd_minus?| compldx | is not present, it is inferred to be equal to —1.

mvd_sign flag| compldx | specifies the sign of a motion vector component difference as follows:

— Ifmvd sign flag] compldx ] is equal to 0, the corresponding motion vector component difference has
a positive value.

—  Otherwise (mvd_sign_flag] compldx ] 1s equal to 1), the corresponding motion vector component
difference has a negative value.

When mvd_sign_flag[ compldx | is not present, it is inferred to be equal to 0.
The motion vector difference IMvd| compldx | for compldx = 0..1 is derived as follows:
IMvd[ compldx | = abs mvd_greater0 flag] compldx | *
(‘abs mvd minus2| compldx |+2) * (1 -2 * mvd_sign flag] compldx |) (7 126)
The value of IMvd| compldx | shall be in the range of =215 to 215 — 1, inclusive.
Depending in the value of MotionModelldc| x0 |[ yO ], motion vector differences are derived as follows:

— If MotionModelldc| x0 ][ y0 ] is equal to 0, the variable MvdLX] x0 ]| y0 ][ compldx ], with X being
0 or 1, specifies the difference between a list X vector component to be used and its prediction. The array
indices x0, y0 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. The horizontal motion vector component difference is
assigned compldx = 0 and the vertical motion vector component is assigned compldx = 1.

— IfrefList is equal to 0, MvdLO[ x0 ][ y0 ][ compldx ] is set equal to IMvd[ compldx | for compldx =
0.1

—  Otherwise (refList is equal to 1), MvdL1[ x0 ][ v0 ][ compldx ] is set equal to IMvd] compldx | for
compldx=0..1.

— Otherwise (MotionModellde] x0O ][ vO ] i1s mnot equal to 0), the variable
MvdCpLX][ x0 ][ vO ][ epldx ][ compldx ], with X being 0 or 1, specifies the difference between a list X
vector component to be used and its prediction. The array indices x0, yO specify the location ( x0, y0O ) of
the top-left luma sample of the considered coding block relative to the top-left luma sample of the picture,
the array index cpldx specifies the control point index. The horizontal motion vector component difference
is assigned compldx = 0 and the vertical motion vector component is assigned compldx = 1.

— IfrefList is equal to 0, MvdCpLO[ x0 ][ v0 ][ cpldx ][ compldx ] is set equal to IMvd[ compldx | for
compldx =0..1.

—  Otherwise (refList is equal to 1), MvdCpLl[ xO ][ vO ][ cpldx ][ compldx ] is set equal to
IMvd| compldx | for compldx =0..1.

3. Examples of Problems Solved by Disclosed Embodiments
[0085] The current SMVD may have the following problems:

1. SMVD is disallowed when mvd 11 _zero flag is true, which may be inefficient.
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2. In current SMVD mode, MVD of reference picture list O 1s always signaled, which doesn’t
consider the bitrate cost of the side information.
3. The target reference picture index of list 0 and 1 used in SMVD mode are derived in the
slice level with two steps:
a. Find the closest reference picture from all forward reference pictures in list O and
the closest reference picture from all backward reference pictures in list 1;
b. If one of them is not found, search in the opposite direction.

[0086] It is noted that for the following cases, the second step (i.e., step b) needs to be
invoked for all of the following cases:

1) list 1 only has forward reference pictures, and list O only have backward reference
pictures;

2) both list 0 and list 1 only have forward reference pictures;

3) both list 0 and list 1 only have backward reference pictures;

4) list X has both forward and backward reference pictures, but list Y (Y=1-X) only
have reference pictures which are not the same as those mentioned in bullet a.

[0087] For cases 2) and 3), enabling SMVD is not reasonable since there is no symmetric motion
among two references in the same direction (forward or backward).

4. In addition, with the searching method, it is possible to find the reference pictures not
closest to the current picture which may limit the coding performance of SMVD. The
current design has the restriction of finding forward from list O and backward from list 1;
and vice versa. For example, if list O and list 1 have both forward and backward reference
pictures, but the closest reference picture in list O is from backward, and the closet in list 1
is from forward. With current design, there is no chance to select the closest one from
backward in list O.

5. When list 0 have both forward and backward reference pictures and list 1 only have forward
reference pictures, with current design, it will identify two forward reference pictures,
which is conflict with the concept of the SMVD design.

6. Two loops for each reference picture list may be invoked to find the target reference
pictures which may increase the complexity.

4. DMVR is disabled in SMVD mode though symmetric MVD is assumed in both DMVR
and SMVD

5. Ttis possible that all MVDs are zeros in SMVD mode which may be similar to the case of
normal AMVR mode.

6. MVD for list 1 is derived from the signaled MVD for list 0, 1.e., opposite of both horizontal
and vertical component of the MVD for list 0. Such assumption is that the two reference
pictures are with same distance to the current picture. However, it is not always true.
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7. VVC defines a range of MVD that MVD should be within [-21°, 21°-1]. In SMVD, MVD
for list 1 1s derived from the signaled MVD for list 0 may exceed the constrains on MVD.

4. Example embodiments
[0088] The listing below should be considered as examples to explain general concepts. These

embodiments should not be interpreted in a narrow way. Furthermore, these inventions can be
combined in any manner.

[0089] In this document, decoder side motion vector derivation (DMVD) includes methods like
DMVR and FRUC which perform motion estimation to derive or refine the block/sub-block
motion information, and BIO which performs sample-wise motion refinement.

[0090] The unequal weights applied to prediction blocks may refer to that used in the GBI process,
LIC process, weighted prediction process or other encoding/decoding process of a coding tool that
need to apply additional operations to prediction blocks instead of average of two prediction blocks
etc. al.

[0091] Suppose the reference picture in list O and list 1 are RefO and Ref1 respectively, the POC
distance between the current picture and Ref0 is PocDistO (e.g., absolute value of (POC of current
picture minus POC of Ref0)), and the POC distance between Refl and the current picture is
PocDistl (e.g., absolute value of (POC of Ref1 minus POC of current picture)). Denote width and
height of the block as W and H respectively. Suppose function abs(x) returns the absolute value of
X.

[0092] All-zero MVD represents the case that all MVDs (including both x and y components) to
be signaled are equal to zero.

[0093] For the SMVD mode, the two target reference pictures are denoted by Refldx.O and
RefldxL1, respectively. Two variables, currPocDiffL.O and currPocDiffLL1 are defined to denote
the POC distances between reference pictures and current picture. For example, currPocDiffLO =
POC(current picture) — POC(RefldxL0), currPocDiffL1 = POC(current picture) -
POC(RefldxL1), Abs(x) =x>0? x : -x.

1. SMVD may be allowed even when MVD in list X (X =0, 1) is indicated to be forced to
zero (e.g., when mvd_11_zero_flag is equal to 1).
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a. In one example, when MVD coding for list 1 is not coded and forced to be zero
(e.g., mvd_11_zero flag is equal to 1), the SMVD mode may still be enabled for a
block.

1. In one example, furthermore, the MVD for reference picture list 1 is not
forced to be zero (e.g. mvd 11 _zero flag is equal to 1), but it could be
derived from the associated MVD for reference picture list O.

b. In one example, in SMVD mode, MVD may not be signaled for list X and may be
signaled for list Y =1 — X, and the signaled MVD in list Y may be used for deriving
(e.g., mirrored) the MVD in list X.

1. For example, X may be equal to O.

c. Alternatively, SMVD may be disallowed when MVD in list X is indicated to be
forced to zero.

1. When SMVD is disallowed, all related syntax elements for SMVD may not
be signaled. For example, they may be implicitly derived.

2. Ttis proposed to code the MVD information of reference picture list 1 in the SMVD mode.
In this case, the MVD of reference picture list O is derived from that of reference picture
list 1.

a. In one example, the reference list with associated MVD to be signaled (or to be
derived) may be also signaled in the bitstream.

1. In one example, indication of the reference picture list that the associated
MVD need to be signaled may be signaled in the
sequence/picture/slice/tile/video unit-level, such as SPS/PPS/slice header.

b. In one example, the reference list with associated MVD to be signaled (or to be
derived) may be derived according to reference pictures in the reference picture
lists.

1. In one example, the reference list with associated MVD to be signaled (or
to be derived) may be derived according to the target two reference pictures.
1. Alternatively, furthermore, if Abs( currPocDiffLO0 ) is greater than
Abs( currPocDiffL1 ), MVD for list O may be signaled. Otherwise,

MVD for list 1 may be signaled.
2. Alternatively, furthermore, if Abs( currPocDiffL0 ) is greater than
Abs( currPocDiffL1 ), MVD for list 1 may be signaled. Otherwise,

MVD for list 0 may be signaled.
3. Alternatively, furthermore, if Abs( currPocDiffLO ) is greater than
or equal to Abs( currPocDiffLL1 ), MVD for list O may be signaled.

Otherwise, MVD for list 1 may be signaled.
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4. Alternatively, furthermore, if Abs( currPocDiffLLO ) 1s greater than
or equal to Abs( currPocDiffLL1 ), MVD for list 1 may be signaled.
Otherwise, MVD for list 0 may be signaled.

5. Alternatively, furthermore, if Abs( currPocDiffLO ) is equal to
Abs( currPocDiffL1 ), MVD for list O may be signaled. Otherwise,
MVD for list 1 may be signaled.

6. Alternatively, furthermore, if Abs( currPocDiffLO ) is equal to
Abs( currPocDiffL1 ), MVD for list 1 may be signaled. Otherwise,
MVD for list 0 may be signaled.

c. In one example, the reference list with associated MVD to be signaled (or to be
derived) may be also changed from one video unit (e.g., slice/tile
group/tile/brick/CU) to another one.

1. In one example, the selection of reference list with associated MVD to be
signaled may depend on the reference pictures information of neighboring
blocks.

ii. In one example, the reference picture list with the smaller absolute POC
distances between PocDist0 and PocDistl (wherein the two reference
pictures are the two utilized in SMVD) is chosen.

1. In one example, if PocDistO is smaller than PocDistl, MVD of list
0 1s signaled, and MVD of list 1 is derived.

2. Alternatively, the reference picture list with the larger absolute POC
distances between PocDist0 and PocDistl (wherein the two
reference pictures are the two utilized in SMVD) is chosen.

3. If PocDistO and PocDistl is equal, list X (X being O or 1) may be
chosen.

3. Ttis proposed to allow SMVD with both target reference pictures from the same reference
picture list.

a. In one example, one of the two target reference pictures is forward (i.e., its POC is
smaller than the current POC) and the other is backward (i.e., its POC is larger than
the current POC).

b. In one example, all reference pictures in list O and list 1 may be checked in order to
find a first reference picture whose POC is closest to the current POC among all
the POCs of reference pictures which are smaller than the current POC, and a
second reference picture whose POC is closest to the current POC among all the
POC:s of reference pictures which are bigger than the current POC.

4. Tt 1s proposed to skip the second step in the derivation of target reference pictures for the
SMVD mode when at least one of the target reference pictures is found from the first step.
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a. In one example, if one reference picture is found in list O and no reference picture
found in list 1, the second step in the derivation of target reference pictures for the
SMVD mode is skipped.

b. In one example, if no reference picture is found in list O and one reference picture
found in list 1, the second step in the derivation of target reference pictures for the
SMVD mode is skipped.

c. Alternatively, furthermore, SMVD is disabled. That is, the signaling of all SMVD
related syntaxes are skipped.

5. Tt is proposed to decouple the output of the first step (e.g., step #1 in section 2.2.3) and the
second step (e.g., step #1 in section 2.2.3). Only three cases are supported: both target
reference picture indices could be found in either the first (searching forward in list O for
the target reference picture in list 0, and searching backward in list 1 for the target reference
picture in list 1) or second step (searching backward in list O for the target reference picture
in list 0, and searching forward in list 1 for the target reference picture in list 1); or (not all
are found in the first step, or in the second step) SMVD is disabled.

a. In one example, before invoking the second step in the derivation of target reference
pictures for the SMVD mode when at least one of the target reference pictures is
not found, the target reference picture indices are reset to be unavailable (e.g.
resetting RefldxSymLO and RefldxSymL1 to -1).

6. It is proposed to add a constraint that the found two target reference pictures, if available,
shall be one with smaller POC value and one with greater POC value compared to current
picture.

a. In one example, additional check of POC distances is added after the target
reference picture derivation process and the target reference pictures may be reset
to be unavailable (e.g., resetting RefldxSymL0 and RefldxSymlL1 to -1).

b. In one example, when (RefldxSymL1!=-1 && RefldxSymL0!=-1 &&
DiffPicOrderCnt(  currPic, RefPicListf O ][ RefldxSymLl1 ] ) *
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ]) >0) is true, the target
reference pictures may be reset to be unavailable.

7. It is proposed to remove the restriction of finding forward reference picture (its POC is
smaller than the current POC) from list 0 and backward reference picture (its POC is larger
than the current POC) from list 1, and vice versa.

a. In one example, the target reference pictures used in SMVD may be derived with
two dependent checks (one loop for each reference picture list).

1. The first check is to find one reference picture in list X (X being O or 1).
i1. The second check to find one reference picture in list Y according to the
output of the first check and reference pictures in list Y (Y being 1-X).
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b. In one example, firstly, for list X (X being O or 1), POC distances between each
reference pictures and the current picture are calculated regardless it is forward or
backward according to a given order.

1. In one example, the given order is the ascending/descending order of
reference picture index.

ii. In one example, the reference picture which has the smallest (or greatest)
POC distance (e.g., Abs ( POC(reference picture) — POC(current picture))
is selected as the target reference picture for list X, denoted by RefInL.X.

i, Alternatively, furthermore, selecting one reference picture from list Y (Y
being 1-X) according to the reference picture RefInL.X.

1. In one example, if RefInL.X has a smaller POC value compared to
the current picture, the target reference picture for list Y shall be
with greater POC value compared to current picture.

2. In one example, if RefInLX has a greater POC value compared to
the current picture, the target reference picture for list Y shall be
with smaller POC value compared to current picture.

3. In one example, the target reference picture for list Y shall be the
one with the smallest POC distance compared to current picture
among all backward (if RefInLX 1s forward) or forward reference
pictures (if RefInL.X is backward) in list Y.

8. Whether SMVD is allowed or not may depend on the coding information of the block.

a. In one example, the coding information may include MVD precision information,
weights of the prediction samples in bi-prediction.

b. In one example, SMVD may be disallowed when unequal weights are selected for
the bi-predicted blocks.

1. Alternatively, unequal weights mode may be disallowed in SMVD mode.

i1. When SMVD is disallowed, all related syntax elements to SMVD may be
not signaled and/or implicitly derived.

1ii.  When unequal weights is disallowed, all related syntax elements related to
unequal weights may be not signaled and/or implicitly derived.

1v.

c. In one example, SMVD may be disallowed for certain MVD/MYV precision.

1. For example, SMVD may be disallowed for N-pel MV/MVD precision,
eg,N=1, 4

1. Alternatively, AMVR may be disallowed in SMVD mode. For example,
only N-pel MV/MVD precision may be allowed in SMVD mode, e.g., N =
1/4.
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1i1.  When SMVD is disallowed, all syntax elements related to SMVD may be
not signaled and implicitly derived.

iv. When AMVR is disallowed, all syntax elements related to AMVR may be
not signaled and implicitly derived.

9. DMVR or/and other DMVD methods may be enabled in SMVD mode.

a. Inone example, in SMVD mode, if the MV/MVD precision is N-pel, DMVR or/and
other DMVD methods may be used to refine the MVD by mvdDmvr. mvdDmvr 1s
with M-pel precision. N, M =1/16, 1/8,1/4,1/2, 1, 2, 4, 8, 16 etc.

b. In one example, M may be smaller than or equal to N.

In one example, MVD may be not signaled in SMVD mode, instead, DMVR or/and
other DMVD methods may be applied to generate the MVD.

1. Alternatively, furthermore, AMVR information may be not signaled, and
the MV/MVD precision may be derived to be with a predefined value (e.g.,
MVD is with 1/4-pel precision).

d. In one example, indication of whether DMVR or/and other DMVD methods are
applied or not may be signaled in SMVD mode.

1. If DMVR or/and other DMVD methods are applied, MVD may be not
signaled.

ii. In one example, such indication may be signaled for certain MV/MVD
precisions. For example, such indication may be signaled for 1-pel or/and
4-pel MV/MVD precisions.

ii1. In one example, such indication may be signaled only when PocDistO 1s
equal to PocDist]l and RefO is a preceding picture and Refl is a following
picture of the current picture in display order.

iv. In one example, such indication may be signaled only when PocDistO is
equal to PocDistl and RefO is a following picture and Refl is a preceding
picture of the current picture in display order.

10. Whether all-zero MVD is allowed or not may depend on the coding information of the
block. For example, the coding information may include SMVD mode information, motion
information of the block.

a. In one example, all-zero MVD may be disallowed in SMVD mode.

1. For example, if horizontal MVD is zero in SMVD mode, instead of directly
encoding vertical MVD, vertical MVD may be decreased by 1 (e.g. if
vertical MVD 1s positive) or increased by 1 (e.g if vertical MVD 1s
negative) before encoding and may be increased by 1 (if vertical MVD is
positive) or decreased by 1 (if vertical MVD is negative) after decoding.

ii. For example, if vertical MVD is zero in SMVD mode, instead of directly
encoding horizontal MVD, horizontal MVD may be decreased by 1 (e.g. if
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horizontal MVD 1s positive) or increased by 1 (e.g. if horizontal MVD is
negative) before encoding and may be increased by 1 (if horizontal MVD is
positive) or decreased by 1 (if horizontal MVD is negative) after decoding.

b. In one example, all-zero MVD may be disallowed in non-SMVD mode.

1. For example, in non-SMVD mode, if the reference pictures of the block are
the same as the derived reference pictures used by SMVD mode block, then
all-zero MVD may be disallowed.

1. For example, suppose there are K MVD components in total in non-
SMVD mode, if the first K — 1 MVD components are zero. Then,
instead of directly encoding the Kth MVD component, it may be
decreased by 1 (e.g. if it is positive) or increased by 1 (e.g. if it is
negative) before encoding and may be increased by 1 (e.g. if it is
positive) or decreased by 1 (e.g. if it is negative) after decoding.

11. Instead of trying to find the closest reference pictures (either forward or backward), it is
proposed to give a higher priority to find two target reference pictures with the equal
distance to the current picture.

a. Suppose there are N pairs of reference pictures in list O and list 1, denoted by
(RefL0;, RefL.1;) with 1 being [0, N-1], one of the N pairs may be selected as the
target two reference pictures used in SMVD.

1. Alternatively, furthermore, for a pair, one reference picture is from list O
and the other from list 1.

1. Alternatively, furthermore, for a pair, one reference picture is a forward
reference picture from list O and the other is a backward reference picture
from list 1.

1. Alternatively, furthermore, for a pair, one reference picture is a backward
reference picture from list O and the other is a forward reference picture
from list 1.

iv. Alternatively, furthermore, for a pair, one reference picture is a backward
reference picture and the other is a forward reference picture, with both from
the same reference picture list.

b. Suppose there are N pairs of reference pictures in list O and list 1, denoted by
(RefL0;, RefL1;) with 1 being [0, N-1], one of the N pairs with the smallest or largest
absolute POC distances with current picture may be selected as the target two
reference pictures used in SMVD.

c. When there are no such pairs in the reference picture lists, target reference pictures
may be selected according to the POC distances to the current picture, such as using
current way, or the above methods.
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12. It is proposed to disable SMVD when the two target reference pictures are with unequal

13.

distance to the current picture (i.e., currPocDiffLLO != currPocDiffL1).

a. Alternatively, furthermore, the signaling of SMVD related syntax elements (such
as sym_mvd_flag) may be skipped and SMVD is inferred not be used.

A coding method which derives the MVD of reference picture list X from the signaled
MVD of reference picture list Y (with Y being 1-X) according to POC values of two
reference pictures and current picture. Suppose the signaled MVD for reference picture list
Y is MvdLY with its horizontal and vertical component denoted by MvdLY[0] and
MvdLY][1], the MVD for reference picture list X denoted by ( MvdLX[0], MvdLX][1]) may
be derived by the following method:

a. In one example, MvdLX[0] = MvdLY[0]* ( POC(targetRef in List X) -
POC(current picture))/ ( POC(targetRef in List Y) - POC(current picture)).

b. In one example, MvdLX[1] = MvdLY[1]* ( POC(targetRef in List X) -
POC(current picture))/ ( POC(targetRef in List Y) - POC(current picture)).

c. In one example, the above methods may be applied to the SMVD mode wherein
instead of always using the opposite MVD of list 0 as the MVD for list 1, it is
proposed to scale the MVD of list 0 according to POC distances when deriving the
MVD of list 1.

d. Similarly, in SMVD, if MVD is signaled for list 1, it is proposed to scale the MVD
of list 1 according to POC distances when deriving the MVD of list O.

e. Alternatively, the above methods may be applicable the symmetric MV coding
mode wherein the information of MV of one reference picture list may not be
signaled but derived from the other reference picture list via scaling.

14. When MVD of one reference picture list is derived from the other one associated with the

other reference picture list, a restriction on the range of derived MVD shall be satisfied.

a. In one example, the x component and/or the y component of the second MVD
derived from the first MVD with the SMVD method should be in a predefined
range.

b. In one example, the x component and/or the y component of the second MVD
should be clipped or conditionally modified according to a predefined range.

i. For example, Mz is clipped as Mz=Clip3( -2N, 2N-1, Mz), where Mz
represents the x component or the y component of the second MVD. N is
an integer such as 16 or 18.
1. For example, N may be 15 or 17.
ii. For example, Mz is clipped as Mz=Clip3( -2™+1, 2N-1, Mz), where Mz
represents the x component or the y component of the second MVD. N is
an integer such as 16 or 18.
1. For example, N may be 15 or 17.
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iii. For example, Mz is modified as Mz = 2N-1 if Mz =2N, where Mz represents
the x component or the y component of the second MVD. N is an integer
such as 16 or 18.

1. For example, N may be 15 or 17.

c. In one example, the x component and/or the y component of the second MVD
should be within a predefine range in a conformance bit-stream.

1. In one example, the x component and/or the y component of the second
MVD should be within the range of [-2V, 2N-1] inclusively in a conformance
bit-stream. N is an integer such as 16 or 18.

1. For example, N may be 15 or 17.

ii. In one example, the x component and/or the y component of the second
MVD should be within the range of [-2YN+1, 2N-1] inclusively in a
conformance bit-stream. N is an integer such as 16 or 18.

1. For example, N may be 15 or 17.

d. In one example, the x component and/or the y component of the first MVD should
be clipped or conditionally modified according to a first predefined range so that
the x component and/or the y component of the second MVD derived from the first
MVD with the SMVD method can be in a second predefined range.

i. For example, Mz is clipped as Mz=Clip3( -28+1, 2N-1, Mz), where Mz
represents the x component or the y component of the first MVD. N is an
integer such as 16 or 18.

1. For example, N may be 15 or 17.

ii. Forexample, Mz is modified as Mz = -2N+1 if Mz =-2N, where Mz represents
the x component or the y component of the first MVD. N is an integer such
as 16 or 18.

1. For example, N may be 15 or 17.

e. In one example, the x component and/or the y component of the first MVD should
be within a first predefine range in a conformance bit-stream so that the x
component and/or the y component of the second MVD derived from the first MVD
with the SMVD method can be in a second predefined range.

1. In one example, the first predefine range may be different to the predefine
range fir the signaled MVD when SMVD is not applied.

ii. In one example, the x component and/or the y component of the first MVD
should be within the range of [-2N+1, 2N-1] inclusively in a conformance
bit-stream. N is an integer such as 16 or 18.

1. For example, N may be 15 or 17.
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Alternatively, instead of restricting the signaled MVD to be within [-2N, 2N-1], it is
proposed to restrict it to be within [-2N+1, 2N-1].
i. In one example, the MVD range for SMVD (or other tools that derives
MVD from another reference picture list) may be set differently from those
MVDs for non-SMVD coding tools.

1. For example, the signaled MVD to be within [-2"+SMVDFlag, 2"-1],
wherein SMVDFlag is equal to 1 SMVD is applied and SMVDFlag is
cqual to 0 1f SMVD is not applied.

In one example, the clipping or constraint on MVD (such as in VVC or disclosed above)

may be performed before the MVD is modified according to the MV resolution.
1. Alternatively, the clipping or constraint on MVD (such as in VVC or disclosed
above) may be performed after the MVD is modified according to the MV

resolution.

h. In one example, the clipping or constraint on MVD (such as in VVC or disclosed above)

may depend on the MV resolution.

5. Embodiments

[0094] The changes on top of VVC working draft version 5 are highlighted in bold face italics. Deleted

texts are marked with strikethroush.

5.1 Embodiment #1 on usage of SMVD when mvd_11_zero_flag is true

coding_unit( x0, y0, cbWidth, cbHeight, treeType ) { Descriptor
if( slice_type != 1 || sps_ibc_enabled flag) {
if( treeType |= DUAL_TREE CHROMA )
cu_skip_flag[ x0 ][ yO ] ae(v)
if( cu_skip flag[ x0 ][ y0 ] ==0 && slice type != 1)
pred_mode_flag ae(v)
if( ( ( slice type == 1 && cu_skip flag[ x0][y0] ==0 ) ||
( slice type = 1 &&  CuPredMode[ x0][y0] != MODE _INTRA ) ) &&
sps_ibc_enabled flag)
pred_mode_ibc_flag ae(v)
b
if( CuPredMode[ x0 ][ yO ] == MODE INTRA) {
if( sps_pcm_enabled flag &&
cbWidth >= MinlpemCbSizeY && cbWidth <= MaxlpemCbSizeY &&
cbHeight >= MinlpemCbSizeY && cbHeight <= MaxIpecmCbSizeY )
pem_flag[ x0 ][ y0 ] ae(v)
i pem_flag[ x0 ][ y01) {
while( !byte_aligned() )
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pem_alignment_zero_bit ()

pem_sample( cbWidth, cbHeight, treeType)

}else {

if( treeType == SINGLE _TREE || treeType ==DUAL TREE LUMA) {

if( (y0 % CtbSizeY) > 0)

intra_luma_ref_idx| x0 [ yO | ae(v)

if (intra_luma_ref idx[ xO [ yO ] == 0 &&
( cbWidth <= MaxTbSizeY || cbHeight <= MaxTbSizeY ) &&
( cbWidth * cbHeight > MinTbSizeY * MinTbSizeY ))

intra_subpartitions_mode_flag| x0 ][ yO | ae(v)

if( intra_subpartitions_mode_flag[ x0 [ yO | == 1 &&
cbWidth <= MaxTbSizeY && cbHeight <= MaxTbSizeY )

intra_subpartitions_split_flag[ x0 ][ yO ] ae(v)

Il
Il
<o

if( intra_luma_ref idx[ X0 ][ yO ] &&

intra_subpartitions mode flag[ x0 [[y0 ]==0)

intra_luma_mpm_flag[ x0 |[ yO ] ae(v)

if( intra_luma_mpm_flag[ x0 ][ yO ])

intra_luma_mpm_idx| x0 ][ yO ] ae(v)

else

intra_luma_mpm_remainder| x0 [ y0 | ae(v)

}

if( treeType == SINGLE_TREE || treeType = =DUAL_ TREE CHROMA )

intra_chroma_pred_mode| x0 |[ yO | ae(v)

}

t else if( treeType I= DUAL_TREE_CHROMA ) { /* MODE_INTER or MODE_IBC */

if( cu_skip flag[ x0][y0]1==0)

merge_flag| x0 ][ yO | ae(v)

if( merge flag[ x0 [ y0]) {

merge_data( X0, yO, cbWidth, cbHeight )

} else if ( CuPredMode[ x0 [[ y0 ] == MODE_IBC) {

mvd_coding( x0, y0, 0, 0)

mvp_l0_flag[ x0 ][ yO ] ae(v)
if( sps_amvr_enabled_flag &&
(MvdLO[ xO ][ yO][O]!=0 || MvdLO[ xO ][YyO ][ 1]!=0)){
amvr_precision_flag| x0 |[ y0 | ae(v)
}
+else {

if( slice_type == B)

inter_pred_idc| x0 [ yO ] ae(v)

if( sps_affine_enabled flag && cbWidth>=16 && cbHeight>=16) {

inter_affine_flag[ x0 ][ yO | ae(v)
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if( sps_affine_type flag && inter affine flag[ x0 ][ yO ])

cu_affine_type_flag| x0 ][ yO | ae(v)
b
if( inter_pred ide[xO][y0] == PRED BI && !inter affine flag[ x0|[y0] &&
RefldxSymL0 > -1 && RefldxSymL1>-1)
sym_mvd_flag[ x0 ][ yO | ae(v)

if(inter_pred _ide[ x0 ][ yO ] != PRED L1) {

if( NumRefldxActive[ 0 | > 1 && !sym_mvd flag[ x0 ][ yO])

ref_idx_10[ x0 ][ yO ] ae(v)

mvd_coding( x0, y0, 0,0)

if( MotionModellde[ X0 ][ yO ] > 0)

mvd_coding( x0, y0, 0, 1)

ifMotionModellde[ x0 ][ yO ] > 1)

mvd_coding( x0, y0, 0, 2)

mvp_l0_flag[ x0 ][ vO | ae(v)

}else {

MvdLO[ x0 ][ yO ][ 0 ]

0
0

MvdLO[ x0 ][ yO][ 1]

}

if(inter_pred _ide[ xO ][ yO ] != PRED 1.0) {

if( NumRefldxActive[ 1 | > 1 && !sym_mvd flag[ x0 ][ yO])

ref_idx_11] x0 ][ yO ] ae(v)

if(mvd 11 _zero flag && !sym_mvd _flag{x0 [][y0] && inter pred ide[ x0 ][ yO |
== PRED BI) {

MvdL1[ x0 ][ yO ]

MvdL1[ x0 ][ y0 ]

MvdCpL1[ x0 ||

MvdCpL1

MvdCpL1

MvdCpL1

MvdCpL1

[
[ xO
[ xO
[ xO
[ xO
[ xO

MvdCpL1

+else {

if(sym_mvd_flag] xO [ yO]) {

MvdL1[ x0 ][ yO ][ 0] =-MvdLO[ x0 ][ yO ][ O]

MvdL1[x0][yO ][ 1]=-MvdLO[ x0 ][ yO ][ 1]

} else

mvd_coding( x0, y0, 1,0)

1if( MotionModellde[ xO [[ yO 1> 0)

mvd_coding( x0, y0, 1, 1)

ifMotionModellde[ x0 ][ YO ] > 1)
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mvd_coding( x0, y0, 1, 2)

mvp_l1_flag[ x0 ][ vO | ae(v)

b
}else {

MvdL1[ x0][yO][0]=0

MvdL1[x0][yO][1]=0
b
if(  ( sps_amvr_enabled flag && inter_affine flag == 0 &&

( MvdLO[xO][yO][O] =0 [ MvdLO[xO][yO][1] != O [
MvdL1[ <O ][ yO ][ 0] =0 [|  MvdL1[xO0][yO][1] '= 0 ) ) [

( sps_affine_amvr_enabled flag && inter affine flag[ x0][y0] == 1 &&

( MvdCpLO[ x0 J[y0 ][ 0] [0] !=0 || MvdCpLO[xO|[yOJ[O] [1] =0 []
MvdCpL1[x0][yOJ[O] [O] =0 || MvdCpL1[xO][yOJ[O][1] =0 ||
MvdCpLO[xO J[yOJ[ 1] [O] =0 || MvdCpLO[xO][yOJ[1][1] !=0 ||
MvdCpL1[xO][yOJ[ 1] [O0] =0 || MvdCpLI[xO][yOJ[1][1] !=0 ||
MvdCpLO[x0 ][yOJ[2] [O0] =0 || MvdCpLO[xO][yOJ[2][1] !=0 ||
MvdCpL1[x0][yOJ[2][O0] !=0 || MvdCpLI[ xO][yO][2][1] = 0)){

amvr_flag| x0 [ yO ] ae(v)
if(amvr_flag[ x0 ][ y0 1)
amvr_precision_flag| x0 [ yO ] ae(v)
b

if( sps_gbi_enabled flag && inter _pred_ldc[ x0][y0] == PRED BI &&
luma_weight 10 flag[ ref idx 10 [ x0 ][ yO ] ] == 0 &&
luma_weight 11 flag[ ref idx 11 [x0 ][ yO ] ] == 0 &&
chroma_weight 10 flag[ ref idx 10 [x0 ][ vO]] == 0 &&
chroma_weight 11 _flag[ ref idx 11 [x0 ][ vO]] == 0 &&
cbWidth * cbHeight >= 256 )

gbi_idx] x0 ][ yO ] ae(v)
b
b
if( tpem_flag[ xO ][ vO ) {
if( CuPredMode[ X0 ][ yO ] = MODE_INTRA && merge flag[ x0][y0] == 0)
cu_cbf ae(v)
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if(cu_cbf) {
if( CuPredMode[ x0 J[y0] == MODE_INTER && sps_sbt enabled flag &&
lciip_flag[ x01[v0 ]) {
if( cbWidth <= MaxSbtSize && cbHeight <= MaxSbtSize ) {
allowSbtVerH = cbWidth >= 8
allowSbtVerQ = cbWidth >= 16
allowSbtHorH = cbHeight >= 8
allowSbtHorQQ = cbHeight >= 16
if( allowSbtVerH || allowSbtHorH || allowSbtVerQ || allowSbtHorQ )
cu_sbt_flag ae(v)

3

if(cu_sbt_flag) {

if( (allowSbtVerH || allowSbtHorH ) && (allowSbtVerQ || allowSbtHorQ) )
cu_sbt_quad_flag ae(v)

if( ( cu_sbt_quad flag && allowSbtVerQ && allowSbtHorQ ) [
(!lcu sbt quad flag && allowSbtVerH && allowSbtHorH ) )

cu_sbt_horizontal flag ae(v)
cu_sbt_pos_flag ae(v)
h
h
transform_tree( x0, y0, cbWidth, cbHeight, treeType )
h

i

5.2 Embodiment #2 on selection of reference pictures used in SMVD

5.2.1 One example

[0095] This subsection gives one example corresponding to bullet 4 of section 4.

8.3.5 Decoding process for symmetric motion vector difference reference indices

Output of this process are RefldxSymLO0 and RefldxSymLO specifying the list 0 and list 1 reference
picture indices for symmetric motion vector differences, i.e., when sym_mvd _flagis equal to 1 for
a coding unit.

The variable RefldxSymLX with X being 0 and 1 is derived as follows:
— The variable currPic specifies the current picture.

— RefldxSymLO is set equal to —1.
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— For each index 1 with 1 = 0.. NumRefldxActive[ O | — 1, the following applies:
— When all of the following conditions are true, RefldxSymlLO is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 0 ][1]) >0,

— DiffPicOrderCnt( currPic, RefPicList[ 0 ][1]) <
DiffPicOrderCnt( currPic, RefPicList[ O ][ RefldxSymLO ] ) or RefldxSymLO is equal
to —1.

— RefldxSymLl1 is set equal to —1.
— For each index 1 with 1 = 0.. NumRefldxActive[ 1 J — 1, the following applies:
— When all of the following conditions are true, RefldxSymlL1 is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) <O,

— DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) >
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ] ) or RefldxSymlL1 is equal
to —1.

—  When RefldxSymLO is equal to —1 and e RefldxSymL.1 is equal to —1, the following applies:
— For each index 1 with 1 = 0.. NumRefldxActive[ O / — 1, the following applies:
— When all of the following conditions are true, RefldxSymlLO is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 0 ][1]) <O,

— DiffPicOrderCnt( currPic, RefPicList[ 0 ][ 1] ) >
DiffPicOrderCnt( currPic, RefPicList[ O ][ RefldxSymLO ] ) or RefldxSymLO is
equal to —1.

— For each index 1 with 1 = 0.. NumRefldxActive[ 1 / — 1, the following applies:
— When all of the following conditions are true, RefldxSymlL1 is set to i:
— DiffPicOrderCnt( currPic, RefPicList[ 1 ][1]) >0,

— DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) <
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ] ) or RefldxSymlL1 is
equal to —1.

5.2.2 One example

[0096] This subsection gives one example corresponding to bullet 5 of section 4.

8.3.5 Decoding process for symmetric motion vector difference reference indices

Output of this process are RefldxSymL0 and RefldxSymLO specifying the list 0 and list 1 reference picture
indices for symmetric motion vector differences, 1.¢., when sym mvd_flag is equal to 1 for a coding unit.

The variable RefldxSymL X with X being 0 and 1 is derived as follows:
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—  The variable currPic specifies the current picture.
—  RefldxSymLO is set equal to —1.
— For each index 1 with 1 = 0. NumRefIdxActive[ 0 J — 1, the following applies:
—  When all of the following conditions are true, RefldxSymLO0 is set to i:
—  DiffPicOrderCnt( currPic, RefPicList[ 0 [[1]) >0,

—  DiffPicOrderCnt( currPic, RefPicList[ 0 [[1]) <
DiftPicOrderCnt( currPic, RefPicList[ 0 ][ RefIldxSymLO ] ) or RefldxSymlL0 is equal to —1.

—  RefldxSymlL]1 is set equal to —1.
— For each index 1 with 1 = 0. NumRefIdxActive[ 1 J — 1, the following applies:
—  When all of the following conditions are true, RefldxSymlL.1 is set to i:
—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) <O,

—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) >
DiftPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ] ) or RefldxSyml.1 is equal to —1.

—  When RefldxSymlL0 is equal to —1 or RefldxSymlL1 is equal to —1, the following applies:
—  RefldxSymlL0 is set equal to —1 and RefldxSyml 1 is set equal to —1
— For each index 1 with 1 = 0. NumRefIdxActive[ 0 J — I, the following applies:
—  When all of the following conditions are true, RefldxSymlL0 is set to i:
0q[1]) <0,

oip>
0 ][ RefldxSymLO | ) or RefldxSymlL0 is equal to —1.

—  DiffPicOrderCnt( currPic, RefPicList

—  DiffPicOrderCnt( currPic, RefPicList
DiffPicOrderCnt( currPic, RefPicList

—_—  —r— —

—  For each index 1 with 1 = 0. NumRefIdxActive[ I [ — I, the following applies:
—  When all of the following conditions are true, RefldxSymlL.1 is set to i:
—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) >0,
—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) <
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 | ) or RefldxSyml.1 is equal to —1.

5.2.3 One example

[0097] This subsection gives one example corresponding to bullet 6 of section 4.

8.3.5 Decoding process for symmetric motion vector difference reference indices

Output of this process are RefldxSymL0 and RefldxSymLO specifying the list 0 and list 1 reference picture indices
for symmetric motion vector differences, i.e., when sym_mvd_flag is equal to 1 for a coding unit.

The variable RefldxSymL X with X being 0 and 1 is derived as follows:
—  The variable currPic specifies the current picture.

—  RefldxSymLO is set equal to —1.
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For each index i with 1 = 0. NumRefldxActive[ 0 | — 1, the following applies:
—  When all of the following conditions are true, RefldxSymLO0 is set to i:
—  DiffPicOrderCnt( currPic, RefPicList[ 0 [[1]) >0,

—  DiffPicOrderCnt( currPic, RefPicList[ 0 [[1]) <
DiftPicOrderCnt( currPic, RefPicList[ 0 ][ RefIldxSymLO ] ) or RefldxSymlL0 is equal to —1.

RefldxSyml.1 is set equal to —1.

For each index i with 1 = 0..NumRefldxActive| 1 J — 1, the following applies:

—  When all of the following conditions are true, RefldxSymlL.1 is set to i:
—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) <O,

—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) >
DiftPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 ] ) or RefldxSyml.1 is equal to —1.

When RefldxSymlL0 is equal to —1 or RefldxSymlL.1 is equal to —1, the following applies:
— For each index 1 with 1 = 0. NumRefIdxActive[ 0 J — I, the following applies:

—  When all of the following conditions are true, RefldxSymlL0 is set to i:
0q[1]) <0,

oqip>
0 ][ RefldxSymLO | ) or RefldxSymlL0 is equal to —1.

—  DiffPicOrderCnt( currPic, RefPicList

—  DiffPicOrderCnt( currPic, RefPicList
DiffPicOrderCnt( currPic, RefPicList

—  —— —

—  For each index 1 with 1 = 0. NumRefIdxActive[ 1 J — I, the following applies:
—  When all of the following conditions are true, RefldxSymlL.1 is set to i:
—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) >0,

—  DiffPicOrderCnt( currPic, RefPicList[ 1 [[1]) <
DiffPicOrderCnt( currPic, RefPicList[ 1 ][ RefldxSymL1 | ) or RefldxSyml.1 is equal to —1.
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—  When all of the following conditions are true, RefldxSymL0 is set to —1 and RefldxSymlL1 is set to —1:
—  RefldxSymlL0 !=-1,
—  RefldxSymlL1 !=-1,

—  DiffPicOrderCnt( currPic, RefPicList]f 0 ][ RefldxSymL0 | ) * DiffPicOrderCnt( currPic,
RefPicList] 1 J[ RefldxSymlL1]) > 0.

Alternatively, the above conditions may be replaced by:
—  When all of the following conditions are true, RefldxSymL0 is set to —1 and RefldxSymlL1 is set to —1:

—  RefldxSyml0 >= 0,

—  RefldxSyml 1 >=0,

—  DiffPicOrderCnt( currPic, RefPicList]f 0 ][ RefldxSymL0 | ) * DiffPicOrderCnt( currPic,

RefPicList] 1 J[ RefldxSymlL1]) > 0.
5.3 Embodiment #1 on usage of SMVD when mvd_11_zero_flag is true

The working draft changes are marked as bold face italics.
mvd_sign_flag| compldx | specifies the sign of a motion vector component difference as follows:

— Ifmvd sign flag| compldx ] is equal to 0, the corresponding motion vector component difference has
a positive value.

—  Otherwise (mvd_sign_flag] compldx | is equal to 1), the corresponding motion vector component
difference has a negative value.

When mvd_sign flag] compldx ] is not present, it 1s inferred to be equal to 0.

The motion vector difference IMvd| compldx | for compldx = 0..1 is derived as follows:

IMvd| compldx | abs_mvd _greaterO flag| compldx | *
(‘abs_ mvd minus2| compIdX] +2)*(1-2*mvd sign flag] compldx]|) (7-157)

The value of IMvd[ compldx | shall be in the range of -2 to 2'° — 1, inclusive.

When sym mvd flagf{ x0[{y0 [ is equal to I, the value of MvdLI1[x0[[y0[[ 0] and
MyvdL1[x0][y0][ 1] shall be in the range of —215 to 215 — 1, inclusive, after they are derived as:

MydLI[x0][y0][ 0] =-MvdLO[x0][y0][ 0]
MydLI[x0][y0 ][ 1]=~MvdLO[x0][ 0 ][ 1].

[0098] FIG. 14 is a block diagram of a video processing apparatus 1400. The apparatus 1400 may
be used to implement one or more of the methods described herein. The apparatus 1400 may be
embodied in a smartphone, tablet, computer, Internet of Things (IoT) receiver, and so on. The

apparatus 1400 may include one or more processors 1402, one or more memories 1404 and video
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processing hardware 1406. The processor(s) 1402 may be configured to implement one or more
methods described in the present document. The memory (memories) 1404 may be used for storing
data and code used for implementing the methods and techniques described herein. The video
processing hardware 1406 may be used to implement, in hardware circuitry, some techniques
described in the present document.

[0099] FIG. 15 is a flowchart for an example method 1500 of video processing. The method 1500
includes determining (1502) to use, for a conversion between a current video block and a bitstream
representation of the current video block, a symmetric motion vector difference (SMVD) mode in
which two additional motion candidates generated for the conversion based on symmetric
displacement of reference blocks in two target reference pictures from a reference list O and a
reference list 1 of reference pictures. The method 1500 includes performing (1504) the conversion
using the SMVD mode. The bitstream representation indicates to disable use of a motion vector
difference (MVD) mode for one of the reference list O or the reference list 1.

[00100] The following listing of examples provide embodiments that can addressed the
technical problems described in the present document, among other problems.

[00101] 1. A method of video processing, comprising: determining to use, for a conversion
between a current video block and a bitstream representation of the current video block, a
symmetric motion vector difference (SMVD) mode in which two additional motion candidates
generated for the conversion based on symmetric displacement of reference blocks in two target
reference pictures from a reference list O and a reference list 1 of reference pictures; and
performing the conversion using the SMVD mode; wherein the bitstream representation indicates
to disable use of a motion vector difference (MVD) mode for one of the reference list O or the
reference list 1.

[00102] 2. The method of example 1, wherein the bitstream representation indicates to disable
use of the MVD mode for reference list 1, wherein the conversion includes deriving a motion
candidate corresponding to the reference list 1 from a motion candidate corresponding to the
reference list O using a relationship.

[00103] 3. The method of example 2, wherein the relationship specifies to use the motion

candidate corresponding to the reference list 1 by mirroring the motion candidate corresponding
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to the reference list O.

[00104] Additional embodiments of examples 1-3 are described in Item 1 in section 4.

[00105] 4. A method of video processing, comprising:

determining to use, for a conversion between a current video block and a bitstream representation
of the current video block, a symmetric motion vector difference (SMVD) mode in which two
additional motion candidates generated for the conversion based on symmetric displacement of
reference blocks in pictures from two target reference pictures from a reference list O and a
reference list 1 of reference pictures; and performing the conversion using the SMVD mode;
wherein the bitstream representation includes a motion vector difference (MVD) information for
the reference list 1.

[00106] 5. The method of example 4, wherein the MVD information for the reference list 1 1s
a function of a video unit in which the current video block is located.

[00107] 6. The method of example 5, wherein the video unit is a slice or a tile group or a tile
or a brick or a coding unit.

[00108] 7. The method of example 4, wherein an identity of the reference list 1 is dependent
on reference lists used for a neighboring video block of the current video block.

[00109] 8. The method of example 4, wherein the reference list 1 is chosen due to having a
smaller temporal distance to the current video block that the reference list O.

[00110] 9. The method of example 4, wherein the reference list 1 is chosen due to having a
greater temporal distance to the current video block than the reference list O.

[00111] Additional embodiments of examples 4-9 are described in Item 2 in section 4.

[00112] 10. The method of any of examples 1 to 9, wherein the reference list O and the reference
list 1 are identical to each other.

[00113] 11. The method of example 10, wherein one of the reference list O and the reference
list 1 1s used for forward prediction and the other is used for backward prediction.

[00114] Additional embodiments of examples 10-11 are described in Item 3 in section 4.
[00115] 12. A method of video processing, comprising: determining to use, for a conversion
between a current video block and a bitstream representation of the current video block, a

symmetric motion vector difference (SMVD) mode in which two additional motion candidates
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generated for the conversion based on symmetric displacement of reference blocks in pictures from
a reference list O and a reference list 1 of reference pictures; and performing the conversion using
the SMVD mode; wherein the SMVD generates the two additional motion candidates using a first
step in which each reference picture list is parsed to identify target reference pictures.

[00116] 13. The method of example 12, wherein the SMVD generates the two additional motion
candidates further optionally using a second step after the first step to identify the target reference
pictures.

[00117] 14. The method of example 13, wherein the second step optional based on number of
reference pictures found in the first step.

[00118] Additional embodiments of examples 12-14 are described in Item 4 in section 4.
[00119] 15. A method of video processing, comprising: determining to use, for a conversion
between a current video block and a bitstream representation of the current video block, a
symmetric motion vector difference (SMVD) mode in which two additional motion candidates
generated for the conversion based on symmetric displacement of reference blocks in two target
reference pictures from a reference list O and a reference list 1 of reference pictures; and
performing the conversion using the SMVD mode; wherein the SMVD generates the two
additional motion candidates such that: both target reference picture indices are found in either a
first step that includes searching forward in list O for the target reference picture in list O, and
searching backward in list 1 for the target reference picture in list 1, or in a second step that includes
searching backward in list O for the target reference picture in list O, and searching forward in list
1 for the target reference picture in list 1.

[00120] Additional embodiments of example 15 are described in Item 5 in section 4.

[00121] 16. A method of video processing, comprising: determining to use, for a conversion
between a current video block and a bitstream representation of the current video block, a
symmetric motion vector difference (SMVD) mode in which two additional motion candidates
generated for the conversion based on symmetric displacement of reference blocks in two target
reference pictures from a reference list O and a reference list 1 of reference pictures; and
performing the conversion using the SMVD mode; wherein one of the two target reference picture

has a picture order count greater than that of the current video block and another of the two target
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reference pictures has a picture order count less than that of the current video block.

[00122] 17. The method of example 16, wherein the SMVD mode further includes a step of
ascertaining distances between picture order counts of the current video block and the two target
reference pictures.

[00123] Additional embodiments of examples 16-17 are described in Item 6 in section 4.
[00124] 18. A method of video processing, comprising: determining, based on a condition,
whether or not to use a symmetric motion vector difference (SMVD) mode in which two additional
motion candidates generated for the conversion based on symmetric displacement of reference
blocks in two target reference pictures from a reference list O and a reference list 1 of reference
pictures, for a conversion between a current video block and a bitstream representation of the
current video block; and performing the conversion based on the determining.

[00125] 19. The method of example 18, where the condition comprises coding information of
the current video block.

[00126] 20. The method of example 19, wherein the condition comprises motion vector
difference or prediction weights for bi-directional prediction for the current video block.

[00127] 21. The method of example 18, wherein the SMVD mode is disabled for the condition
that unequal weights are used for bidirectional prediction.

[00128] 22. The method of example 18, wherein the SMVD mode is disabled for the condition
that motion vector precision is an integer value.

[00129] Additional embodiments of examples 18-22 are described in Item 8 in section 4.
[00130] 23. A method of video processing, comprising: determining, based on a condition
to use a symmetric motion vector difference (SMVD) mode in which two additional motion
candidates generated for the conversion based on symmetric displacement of reference blocks in
two target reference pictures from a reference list O and a reference list 1 of reference pictures, and
a decoder side motion vector difference (DMVD) coding mode for a conversion between a current
video block and a bitstream representation of the current video block; and performing the
conversion based on the determining.

[00131] 24. The method of example 1, wherein the DMVD comprises decoder side motion

vector refinement.
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[00132] 25. The method of any of examples 23-24, wherein the condition includes using an
N pixel precision for motion vector and motion vector difference calculation during the conversion
and wherein the DMVD refines by M pixel resolution, where N and M are integers or fractions.
[00133] 26. The method of any of examples 23 to 25, wherein N, M = 1/16, 1/8, 1/4, 1/2, 1,
2,4, 8, orlo6.

[00134] Additional embodiments of examples 23-26 are described in Item 9 in section 4.
[00135] 27. A method of video processing, comprising: determining, based on a condition,
whether or not to use an all-zero motion vector difference for a symmetric motion vector difference
(SMVD) mode in which two additional motion candidates generated for the conversion based on
symmetric displacement of reference blocks in two target reference pictures from a reference list
0 and a reference list 1 of reference pictures, and a decoder side motion vector difference (DMVD)
coding mode for a conversion between a current video block and a bitstream representation of the
current video block; and performing the conversion based on the determining.

[00136] 28. The method of example 27, wherein the condition disables using the all-zero motion
vector difference.

[00137] Additional embodiments of examples 27-28 are described in Item 10 in section 4.
[00138] 29. A method for video processing, comprising selecting a first reference picture and a
second reference picture from a plurality of reference pictures associated with a current video
block, and performing, based on the selected first and second reference pictures, a conversion
between the current video block and a bitstream representation of the current video block, wherein
a first distance between the first reference picture and a current picture comprising the current
video block and a second distance between the second reference picture and the current picture are
equal.

[00139] 30. The method of example 29, wherein the first reference picture is selected from list
0, and wherein the second reference picture is selected from list 1.

[00140] 31. The method of example 29, wherein the first reference picture is a forward
reference picture from list O, and wherein the second reference picture is a backward reference
picture from list 1.

[00141] 32. The method of example 29, wherein the first reference picture is a backward
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reference picture from list O, and wherein the second reference picture is a forward reference
picture from list 1.

[00142] 33. The method of example 29, wherein the first reference picture is a forward
reference picture, wherein the second reference picture is a backward reference picture, and
wherein the first and second reference pictures are from a same list.

[00143] Additional embodiments of examples 29-33 are described in Item 11 in section 4.
[00144] 34. A method for video processing, comprising determining that a first distance
between a first reference picture and a current picture comprising a current video block and a
second distance between a second reference picture and the current picture are unequal, and
disabling, based on the determining and for a conversion between the current video block and a
bitstream representation of the current video block, a symmetric motion vector difference (SMVD)
mode for the current video block.

[00145] 35. The method of example 34, wherein the bitstream representation excludes signaling
one or more SMVD related syntax elements.

[00146] Additional embodiments of examples 34-35 are described in Item 12 in section 4.
[00147] 36. A method for video processing, comprising deriving, for a current video block, a
first motion vector difference (MVD) of a first reference picture list based on a second MVD of a
second reference picture list, and performing, based on the deriving, a conversion between the
current video block and a bitstream representation of the current video block, wherein the a range
of the first MVD is restricted.

[00148] 37. The method of example 36, wherein the deriving is based on a symmetric motion
vector difference (SMVD) method.

[00149] 38. The method of example 36 or 37, wherein the range is [-2N, 28~1] and N is a
positive integer.

[00150] 39. The method of example 36 or 37, wherein the range is [-2N+1, 2N~1] and N is a
positive integer.

[00151] 40. The method of example 38 or 39, wherein N =16 or N = 18.

[00152] Additional embodiments of examples 36-40 are described in Item 14 in section 4.

[00153] 41. The method of any of examples 1 to 40, wherein the conversion includes generating
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pixel values of the current video block from the bitstream representation.

[00154] 42. The method of any of examples 1 to 40, wherein the conversion includes generating
the bitstream representation from pixel values of the current video block.

[00155] 43. A video processing apparatus comprising a processor configured to implement one
or more of examples 1 to 42.

[00156] 44. A computer-readable medium having code stored thereon, the code, when executed
by a processor, causing the processor to implement a method recited in any one or more of
examples 1 to 42.

[00157] FIG. 16 is a flowchart for an example method 1600 of video processing. The method
1600 includes, at 1602, determining, for a conversion between a block of current picture of video
and a bitstream representation of the first block, whether a symmetric motion vector difference
(SMVD) mode is allowable for the block based on coding information of the block; and at 1604,
performing the conversion based on the determination.

[00158] In some examples, in the SMVD mode, motion vector difference (MVD) is only
signaled for a reference list Y of two reference lists including a reference list X and the reference
list Y, where Y = 1 — X, and the signaled MVD in the reference list Y is used for deriving the
MYVD in the reference list X, where X=0 or 1.

[00159] In some examples, X=0.

[00160] In some examples, the coding information includes a flag indicating whether MVD in
reference list X is forced to be zero, X=0 or 1.

[00161] In some examples, even when the flag indicates the MVD in the reference list X is
forced to be zero, the SMVD mode is allowed for the block.

[00162] In some examples, when the flag indicates the MVD in the reference list 1 is forced to
be zero, the MVD in the reference list 1 is forced to be zero, and the SMVD mode is allowed for
the block.

[00163] In some examples, when the flag indicates the MVD in the reference list 1 is forced to
be zero, the MVD in the reference list 1 is not forced to be zero, but is derived from associated
MYVD in reference list 0, and the SMVD mode is allowed for the block.

[00164] In some examples, when the flag indicates the MVD in the reference list X is forced to
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be zero, the SMVD mode is disallowed for the block.

[00165] In some examples, when the SMVD mode is disallowed, all related syntax elements
for the SMVD mode are implicitly derived instead of being signaled.

[00166] In some examples, the reference list Y for which the MVD need to be signaled is
signaled by an indication of in the bitstream.

[00167] In some examples, the indication is signaled in at least one of the sequence, picture,
slice, tile, video unit level.

[00168] In some examples, the indication is signaled in at least one of sequence parameter set
(SPS) and picture parameter set (PPS), picture header, slice header, and tile group header.
[00169] In some examples, the reference list Y for which the MVD need to be signaled is
derived according to reference pictures in the reference lists.

[00170] In some examples, the reference list Y for which the MVD need to be signaled is
derived according to two reference pictures in the two reference lists and corresponding two
parameters of Abs (currPocDiffLO) and Abs (currPocDiffLL1), where Abs (currPocDiffL.0)
indicates an absolute value of POC (picture order count) distance from the current picture to the
reference picture in the reference list 0, and Abs (currPocDiffLL1) indicates an absolute value of
POC distance from the current picture to the reference picture in the reference list 1.

[00171] In some examples, if Abs (currPocDiffLL0) is greater than Abs(currPocDiffLL1), MVD
for the reference list O is signaled, otherwise, MVD for the reference list 1 is signaled.

[00172] In some examples, if Abs (currPocDiffLL0) is greater than Abs(currPocDiffLL1), MVD
for the reference list 1 is signaled, otherwise, MVD for the reference list O is signaled.

[00173] In some examples, if Abs (currPocDiffLO) is greater than or equal to
Abs(currPocDiffL.1), MVD for the reference list O 1s signaled, otherwise, MVD for the reference
list 1 is signaled.

[00174] In some examples, if Abs (currPocDiffL0) 1s greater than or equal to
Abs(currPocDiffL.1), MVD for the reference list 1 1s signaled, otherwise, MVD for the reference
list O is signaled.

[00175]  In some examples, if Abs (currPocDiffL0) is equal to Abs(currPocDiffLL1), MVD for

the reference list O is signaled, otherwise, MVD for the reference list 1 is signaled.
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[00176] In some examples, if Abs (currPocDiffL0) is equal to Abs(currPocDiffL.1), MVD for
the reference list 1 is signaled, otherwise, MVD for the reference list O is signaled.

[00177] In some examples, the reference list Y for which the MVD need to be signaled is
changed from one video unit to another video unit.

[00178] In some examples, the video unit includes at least one of slice, tile group, tile, brick
and coding unit (CU).

[00179] In some examples, selection of the reference list Y depends on reference pictures
information of neighboring blocks of the block.

[00180] In some examples, selection of the reference list Y depends on two reference pictures
in the two reference lists and corresponding two parameters of PocDist0 and PocDistl, where
PocDist0 is absolute value of picture order count (POC) distance from the reference picture in
reference list O to the current picture, and PocDistl is absolute value of POC distance from the
reference picture in reference list 1 to the current picture.

[00181] In some examples, the reference list with a smaller absolute value of POC distances
between PocDistO and PocDistl is selected as the reference list Y.

[00182] In some examples, the reference list with a larger absolute value of POC distances
between PocDistO and PocDistl is selected as the reference list Y.

[00183] In some examples, if PocDistO and PocDistl is equal, either the reference list O or the
reference list 1 is selected as the reference list Y.

[00184] In some examples, in the SMVD mode, two reference pictures both are selected from
one same reference list.

[00185] In some examples, one of the two reference pictures is forward reference picture whose
POC is smaller than the current POC and the other is backward reference picture whose POC is
larger than the current POC.

[00186] In some examples, all reference pictures in the reference list O and the reference list 1
are checked in order to find a first reference picture whose POC is closest to the current POC
among all the POCs of reference pictures which are smaller than the current POC, and a second
reference picture whose POC is closest to the current POC among all the POCs of reference

pictures which are larger than the current POC.
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[00187] In some examples, the SMVD mode includes a derivation process of target reference
pictures, which includes a first step for searching a forward target reference picture in the reference
list 0, and searching a backward target reference picture in the reference list 1, and a second step
for searching a backward target reference picture in the reference list 0, and searching a forward
target reference picture in the reference list 1.

[00188] In some examples, when at least one of the target reference pictures is found from the
first step, the second step of the SMVD mode is skipped.

[00189] Insome examples, if one target reference picture is found in the reference list O and no
target reference picture is found in the reference list 1, the second step of the SMVD mode is
skipped.

[00190] In some examples, if no target reference picture is found in the reference list O and one
target reference picture is found in the reference list 1, the second step of the SMVD mode is
skipped.

[00191] In some examples, when at least one of the target reference pictures is not found from
the first step, the SMVD mode is disallowed, and signaling of all SMVD related syntaxes are
skipped.

[00192] In some examples, the two target reference pictures found in the derivation process of
target reference pictures include a forward reference picture whose POC is smaller than the current
picture and a backward reference picture whose POC is larger than the current picture.

[00193] Insomeexamples, after the derivation process of the two target reference pictures, POC
of the two target reference pictures are checked, and the target reference pictures are reset to be
unavailable if the two target reference pictures both have smaller POCs than the current picture or
larger POCs than the current picture.

[00194] In some examples, the target reference pictures can be reset to be unavailable by
resetting RefldxSymLO and RefldxSymL1 to -1, where RefldxSymLO is index of the target
reference picture in the reference list 0, and RefldxSymlL.1 is index of the target reference picture
in the reference list 0.

[00195] In some examples, when (RefldxSymL1!=-1 && RefldxSymL0!=-1 &&
DiffPicOrderCnt( currPic, RefPicListf O ][ RefldxSymL1 ] ) * DiffPicOrderCnt( currPic,
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RefPicList[ 1 ][ RefldxSymL1 ] ) >0) is true, the target reference pictures are reset to be
unavailable, wherein DiffPicOrderCnt(picO, picl) returns the POC distance from the picture picO
to the picture picl.

[00196] In some examples, the SMVD mode includes a derivation process of target reference
pictures, which removes the restriction of finding forward reference picture from reference list O
and backward reference picture from reference list 1, or finding forward reference picture from
reference list 1 and backward reference picture from reference list 0.

[00197] In some examples, the target reference pictures used in SMVD mode are derived with
two dependent checks including a first check and a second check, each check being used for one
of the reference list O and the reference list 1.

[00198] In some examples, the first check is to find one reference picture in the reference list
X, where X being 0 or 1, and the second check is to find one reference picture in the reference list
Y according to the output of the first check and reference pictures in the reference list Y, Y=1-X.

[00199] In some examples, for the reference list X, POC distances between each reference
pictures and the current picture are calculated regardless it is forward or backward according to a
given order.

[00200] In some examples, the given order is the ascending or descending order of reference
picture index.

[00201] In some examples, the reference picture which has the smallest POC distance is
selected as the target reference picture for the reference list X and denoted by RefInL.X.

[00202] Insome examples, the reference picture which has the greatest POC distance is selected
as the target reference picture for the reference list X and denoted by RefInLLX.

[00203] In some examples, one reference picture is selected from the reference list Y according
to the reference picture RefInLLX as the target reference picture for the reference list Y.

[00204] In some examples, if the reference picture RefInLX has a smaller POC distance
compared to the current picture, the target reference picture for the reference list Y has a larger
POC distance compared to the current picture.

[00205] In some examples, if the reference picture RefInLX has a larger POC distance

compared to the current picture, the target reference picture for the reference list Y has a smaller
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POC distance compared to the current picture.

[00206] In some examples, if the reference picture RefInLX is a forward reference picture, the
target reference picture for the reference list Y is the one with the smallest POC distance compared
to the current picture among all backward reference pictures.

[00207] In some examples, if the reference picture RefInlLX is a backward reference picture,
the target reference picture for the reference list Y is the one with the smallest POC distance
compared to the current picture among all forward reference pictures.

[00208] In some examples, the coding information includes at least one of motion vector (MV)
information, MVD precision information for the block and weights of prediction samples in bi-
prediction.

[00209] In some examples, the SMVD mode is disallowed when unequal weights are selected
for the bi-predicted blocks.

[00210] In some examples, when the SMVD mode is disallowed, all related syntax elements
related to the SMVD mode are not signaled and/or implicitly derived.

[00211] In some examples, unequal weights are disallowed in the SMVD mode.

[00212] In some examples, when the unequal weights are disallowed, all syntax elements
related to the unequal weights are not signaled and/or implicitly derived.

[00213] In some examples, the SMVD mode is disallowed for certain MVD precision and/or
MV precision.

[00214] In some examples, the SMVD mode is disallowed for N-pel MVD precision and/or
MV precision, where N=1 or 4.

[00215] In some examples, only MVD precision and/or MV precision is allowed in the SMVD
mode, N=1/4.

[00216] In some examples, when the SMVD mode is disallowed, all syntax elements related to
the SMVD mode are not signaled and implicitly derived.

[00217] In some examples, Adaptive motion vector difference resolution (AMVR) is
disallowed in the SMVD mode.

[00218] In some examples, when AMVR is disallowed, all syntax elements related to AMVR

are not signaled and implicitly derived.
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[00219] In some examples, decoder-side motion vector refinement (DMVR) or/and other
decoder-side motion vector derivation (DMVD) methods are enabled in the SMVD mode.
[00220] In some examples, in the SMVD mode, if the MV and/or MVD precision 1s N-pel,
DMVR or/and other DMVD methods are used to refine the MVD by a parameter mvdDmvr,
mvdDmvr is with M-pel precision, where N, M =1/16, 1/8, 1/4, 1/2, 1, 2, 4, 8 or 16.

[00221] In some examples, M is smaller than or equal to N.

[00222] In some examples, in the SMVD mode, the MVD is derived by DMVR or/and other
DMYVD methods instead of being signaled.

[00223] In some examples, in the SMVD mode, AMVR information is not signaled, and the
MV/MVD precision is derived to be with a predefined value, where the predefined value 1s 1/4-
pel precision.

[00224] In some examples, in the SMVD mode, indication of whether DMVR or/and other
DMVD methods are applied or not is signaled.

[00225] In some examples, if DMVR or/and other DMVD methods are applied, MVD is not
signaled.

[00226] In some examples, the indication is signaled for certain MV and/or MVD precisions.
[00227] In some examples, the indication is signaled for 1-pel or/and 4-pel MV and/or MVD
precisions.

[00228] In some examples, the indication is signaled only when PocDistO is equal to PocDistl,
wherein PocDistO is the POC distance between the current picture and RefO and PocDistl is the
POC distance between the current picture and Refl, and Ref0 is a preceding picture and Refl is a
following picture of the current picture in display order.

[00229] In some examples, the indication is signaled only when PocDistO is equal to PocDistl1,
wherein PocDistO is the POC distance between the current picture and RefO and PocDistl is the
POC distance between the current picture and Ref1, and Ref0 is a following picture and Ref1 is a
preceding picture of the current picture in display order.

[00230] In some examples, in the SMVD mode, whether all-zero MVD is allowed or not
depends on the coding information of the block including SMVD mode information and motion

information of the block.
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[00231] In some examples, all-zero MVD is disallowed in the SMVD mode.

[00232] In some examples, if horizontal MVD is zero in the SMVD mode, vertical MVD is
decreased by 1 if vertical MVD is positive or increased by 1 if vertical MVD is negative before
encoding, and is increased by 1 if vertical MVD 1is positive or decreased by 1 if vertical MVD is
negative after decoding.

[00233] In some examples, if vertical MVD is zero in the SMVD mode, horizontal MVD is
decreased by 1 if horizontal MVD is positive or increased by 1 if horizontal MVD is negative
before encoding, and is increased by 1 if horizontal MVD is positive or decreased by 1 if horizontal
MVD is negative after decoding.

[00234] In some examples, in the SMVD mode, a higher priority is given to find two target
reference pictures with the equal distance to the current picture instead of finding the closest
reference pictures.

[00235] In some examples, when there are N pairs of reference pictures in the reference list O
and the reference list 1, denoted by (RefLL01, RefLL11) with 1 being [0, N-1], one of the N pairs is
selected as the target two reference pictures used in the SMVD mode, where N is an integer.
[00236] In some examples, for a pair of reference pictures, one reference picture is from the
reference list O and the other is from the reference list 1.

[00237] In some examples, for a pair of reference pictures, one reference picture is a forward
reference picture from the reference list O and the other is a backward reference picture from the
reference list 1.

[00238] In some examples, for a pair of reference pictures, one reference picture is a backward
reference picture from the reference list O and the other is a forward reference picture from the
reference list 1.

[00239] In some examples, for a pair of reference pictures, one reference picture is a backward
reference picture and the other is a forward reference picture, with both from the same reference
picture list.

[00240] In some examples, when there are N pairs of reference pictures in the reference list O
and the reference list 1, denoted by (RefL.O1, RefL 11) with 1 being [0, N-1], one of the N pairs with

the smallest or largest absolute value of POC distances to the current picture is selected as the
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target two reference pictures used in the SMVD mode, where N is an integer.

[00241] In some examples, when there is no pair of reference pictures with the equal distance
to the current picture in the reference list O and the reference list 1, target reference pictures are
selected according to the POC distances to the current picture.

[00242] In some examples, when two target reference pictures are with unequal distance to the
current picture, the SMVD mode is disallowed.

[00243] In some examples, signaling of SMVD related syntax elements including
sym_mvd_flag is skipped and the SMVD mode is inferred not be used.

[00244] In some examples, the MVD of the reference picture list X is derived from the signaled
MVD of reference picture list Y according to POC distances of two reference pictures and the
current picture.

[00245] In some examples, when the signaled MVD for the reference list Y is MvdLY with its
horizontal and vertical component denoted by MvdLY[0] and MvdLY[1], the MVD for the
reference list X denoted by ( MvdLX][0], MvdLX]1]) is derived as following;

MvdLX][0] = MvdLY[0]* ( POC(targetRef in List X) - POC(current picture))/ ( POC(targetRef in
List Y) - POC(current picture)), and

MvdLX[1]=MvdLY[1]* (POC(targetRef in List X) - POC(current picture))/ ( POC(targetRef in
List Y) - POC(current picture)),

where POC(targetRef in List X) is a POC of the reference picture in the reference list X,
POC(targetRef in List Y) 1s a POC of the reference picture in the reference list X, and POC(current
picture) is a POC of the current picture.

[00246] In some examples, in the SMVD mode, the MVD of the reference list Y 1s scaled
according to POC distances when deriving the MVD of the reference list X, instead of using the
opposite MVD of the reference list Y as the MVD for the reference list X, where X=1.

[00247] In some examples, in the SMVD mode, the MVD of the reference list Y is scaled
according to POC distances when deriving the MVD of the reference list X, instead of using the
opposite MVD of the reference list Y as the MVD for the reference list X, where X=0.

[00248] FIG. 17 is a flowchart for an example method 1700 of video processing. The method

1700 includes, at 1702, determining, determining, for a conversion between a block of video and
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a bitstream representation of the first block, whether a symmetric motion vector (SMV) mode 1s
allowable for the block according to the method of previous examples; and at 1704, performing the
conversion based on the determination.

[00249] FIG. 18 is a flowchart for an example method 1800 of video processing. The method
1800 includes, at 1802, determining, for a conversion between a block of a current picture of video
and a bitstream representation of the block, whether a symmetric motion vector difference
(SMVD) mode is allowable for the block, wherein whether the SMVD mode is allowable depends
on a derivation process of two target reference pictures of the current picture, which includes a
first step for searching a forward target reference picture in the reference picture list O and
searching a backward target reference picture in the reference picture list 1, and a second step for
searching a backward target reference picture in the reference picture list O and searching a forward
target reference picture in the reference picture list 1, outputs of the first step and the second step
being independent of each other; and at 1804, performing the conversion based on the

determination.

[00250] In some examples, whether the SMVD mode is allowable is depends on whether both
the target reference pictures are found in one step of the first step and the second step.

[00251] In some examples, when both the target reference pictures are found in the first step,
the SMVD mode is allowed.

[00252] In some examples, when both the target reference pictures are found in the second step,
the SMVD mode is allowed.

[00253] Insome examples, when both the target reference pictures are not found in the first step
and both the target reference pictures are not found in the second step, the SMVD mode is
disallowed.

[00254] In some examples, when at least one of the two target reference pictures is not found
in the first step, the second step is invoked.

[00255] In some examples, before invoking the second step, both the target reference picture
indices are reset to be unavailable.

[00256] In some examples, when the indices of the two target reference pictures include

variables of RefldxSymLO0 and RefldxSymL1, with RefldxSymLO indicating the target reference
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picture index in the reference picture list 0 and RefldxSymL1 indicating the target reference picture
index in the reference picture list 1.

[00257] In some examples, resetting both the target reference picture indices to be unavailable
comprises resetting both RefldxSymLO0 and RefldxSymL1 to -1.

[00258] In some examples, in the SMVD mode, motion vector difference (MVD) is only
signaled for a reference list Y of two reference lists including a reference list X and the reference
list Y, where Y = 1 — X, and the signaled MVD in the reference list Y is used for deriving the
MYVD in the reference list X, where X=0 or 1.

[00259] FIG. 19 is a flowchart for an example method 1900 of video processing. The method
1900 includes, at 1902, deriving, for a conversion between a block of a current picture of video
and a bitstream representation of the block, a second motion vector difference (MVD) of one
reference picture list from a first MVD associated with the other reference picture list, wherein an
MVD includes both a horizontal component and a vertical component; and at 1904, applying a
range restriction on at least one of the first MVD and the second MVD; and at 1906, performing

the conversion based on the determination.

[00260] In some examples, the first MVD is included in the bitstream representation of the
block.

[00261] In some examples, the second MVD is derived from the first MVD in a symmetric
motion vector difference (SMVD) mode.

[00262] In some examples, the horizontal component and/or the vertical component of the
derived second MVD are restricted in a predefined range.

[00263] In some examples, the horizontal component and/or the vertical component of the
derived second MVD are clipped or conditionally modified according to the predefined range.
[00264] In some examples, Mz is clipped as Mz=Clip3( -2V, 2N-1, Mz), where Mz represents the

horizontal component or the vertical component of the derived second MVD, N being an integer,

wherein
X Z<X
Clip3(x,y,2)=3Y z>y
z ; otherwise
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[00265] In some examples, N=15, 16, 17 or 18.

[00266] In some examples, Mz is clipped as Mz=Clip3( -2N+1, 2N-1, Mz), where Mz represents
the horizontal component or the vertical component of the derived second MVD, N being an
integer.

[00267] In some examples, N=15, 16, 17 or 18.

[00268] In some examples, Mz is modified as Mz = 2N-1 if Mz =2N, where Mz represents the
horizontal component or the vertical component of the derived second MVD, N being an integer.
[00269] In some examples, N=15, 16, 17 or 18.

[00270] In some examples, the horizontal component and/or the vertical component of the
derived second MVD are within a predefine range in a conformance bitstream.

[00271] In some examples, the horizontal component and/or the vertical component of the
derived second MVD are within the range of [-2N, 2N-1] inclusively in a conformance bitstream.
[00272] In some examples, N=15, 16, 17 or 18.

[00273] In some examples, the horizontal component and/or the vertical component of the
derived second MVD are within the range of [-2N+1, 28-1] inclusively in a conformance bitstream.
[00274] In some examples, N=15, 16, 17 or 18.

[00275] In some examples, the horizontal component and/or the vertical component of the first
MVD are clipped or conditionally modified according to a first predefined range so that the
horizontal component and/or the vertical component of the derived second MVD are in a second
predefined range.

[00276] In some examples, Mz is clipped as Mz=Clip3( -2N+1, 2N-1, Mz), where Mz represents

the horizontal component or the vertical component of the first MVD, N being an integer, wherein

X Z<X
Clip3(x,y,2)=3Y z>y
z ; otherwise

[00277] In some examples, N=15 16, 17 or 18.
[00278] In some examples, Mz is modified as Mz = -2N+1 if Mz =-2N, where Mz represents the
horizontal component or the vertical component of the first MVD, N being an integer.

[00279] In some examples, N=15, 16, 17 or 18.
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[00280] In some examples, the horizontal component and/or the vertical component of the first
MVD are within a first predefined range so that the horizontal component and/or the vertical
component of the derived second MVD are in a second predefined range in a conformance
bitstream.

[00281] In some examples, the first predefined range is different to the predefined range for a
signaled MVD wherein the SMVD mode is not applied.

[00282] In some examples, the horizontal component and/or the vertical component of the first
MVD is within the range of [-2N+1, 2N-1] inclusively in a conformance bitstream, N being an
integer.

[00283] In some examples, N=15, 16, 17 or 18.

[00284] In some examples, the horizontal component and/or the vertical component of the first
MVD is within the range of [-2N+1, 2N-1] inclusively in a conformance bitstream, N being an
integer.

[00285] In some examples, the first MVD 1is a signaled MVD, and the range of the signaled
MVD is set differently for SMVD mode or other tools that derives MVD from another reference
picture list and for non-SMVD coding tools.

[00286] In some examples, the signaled MVD is within a range of [-2Y+SMVDFlag, 2N-1],
wherein SMVDFlag is equal to 1 when the SMVD mode 1s applied and SMVDFlag is equal to 0
when SMVD mode is not applied.

[00287] In some examples, clipping or constraint on the MVD is performed before the MVD is
modified according to precision of MV associated with the MVD.

[00288] In some examples, clipping or constraint on the MVD is performed after the MVD is
modified according to precision of MV associated with the MVD.

[00289] In some examples, clipping or constraint on the MVD depend on precision of MV
associated with the MVD.

[00290] In some examples, the conversion generates the block of video from the bitstream
representation.

[00291] Insome examples, the conversion generates the bitstream representation from the block

of video.
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[00292] In the listing of examples in this present document, the term conversion may refer to
the generation of the bitstream representation for the current video block or generating the current
video block from the bitstream representation. The bitstream representation need not represent a
contiguous group of bits and may be divided into bits that are included in header fields or in
codewords representing coded pixel value information.

[00293] Inthe examples above, the applicability rule may be pre-defined and known to encoders
and decoders.

[00294] It will be appreciated that the disclosed techniques may be embodied in video encoders
or decoders to improve compression efficiency using techniques that include the use of various
implementation rules of considerations regarding the use of a differential coding mode in intra
coding, as described in the present document.

[00295] 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, i.e., one or more
modules of computer program instructions encoded on a computer readable medium for execution
by, or to control the operation of, data processing apparatus. The computer readable medium can
be a machine-readable storage device, a machine-readable storage substrate, a memory device, a
composition of matter effecting a machine-readable propagated signal, or a combination of one or
more them. The term “data processing apparatus” encompasses all apparatus, devices, and
machines for processing data, including by way of example a programmable processor, a
computer, or multiple processors or computers. The apparatus can include, in addition to
hardware, code that creates an execution environment for the computer program in question, e.g.,
code that constitutes processor firmware, a protocol stack, a database management system, an
operating system, or a combination of one or more of them. A propagated signal is an artificially
generated signal, e.g., a machine-generated electrical, optical, or electromagnetic signal, that is
generated to encode information for transmission to suitable receiver apparatus.

[00296] A computer program (also known as a program, software, software application, script,
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or code) can be written in any form of programming language, including compiled or interpreted
languages, and it can be deployed in any form, including as a stand-alone program or as a module,
component, subroutine, or other unit suitable for use in a computing environment. A computer
program does not necessarily correspond to a file in a file system. A program can be stored in a
portion of a file that holds other programs or data (e.g., one or more scripts stored in a markup
language document), in a single file dedicated to the program in question, or in multiple
coordinated files (e.g., files that store one or more modules, sub programs, or portions of code). A
computer program can be deployed to be executed on one computer or on multiple computers that
are located at one site or distributed across multiple sites and interconnected by a communication
network.

[00297] 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, €.g., an
FPGA (field programmable gate array) or an ASIC (application specific integrated circuit).
[00298] Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will receive instructions and data from a read
only memory or a random-access memory or both. The essential elements of a computer are a
processor for performing instructions and one or more memory devices for storing instructions and
data. Generally, a computer will also include, or be operatively coupled to receive data from or
transfer data to, or both, one or more mass storage devices for storing data, e.g., magnetic, magneto
optical disks, or optical disks. However, a computer need not have such devices. Computer
readable media suitable for storing computer program instructions and data include all forms of
non-volatile memory, media and memory devices, including by way of example semiconductor
memory devices, e.g., EPROM, EEPROM, and flash memory devices; magnetic disks, e.g.,
internal hard disks or removable disks; magneto optical disks; and CD ROM and DVD-ROM
disks. The processor and the memory can be supplemented by, or incorporated in, special purpose

logic circuitry.
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[00299] 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 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.

[00300] Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular order
shown or in sequential order, or that all illustrated operations be performed, to achieve desirable
results. Moreover, the separation of various system components in the embodiments described in
this patent document should not be understood as requiring such separation in all embodiments.
[00301] 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 processing video, comprising:

determining, for a conversion between a block of current picture of video and a bitstream
representation of the first block, whether a symmetric motion vector difference (SMVD) mode is

allowable for the block based on coding information of the block; and

performing the conversion based on the determination.

2. The method of claim 1, wherein in the SMVD mode, motion vector difference (MVD) 1s only
signaled for a reference list Y of two reference lists including a reference list X and the reference
list Y, where Y = 1 — X, and the signaled MVD in the reference list Y is used for deriving the
MYVD in the reference list X, where X=0 or 1.

3. The method of claim 2, wherein X=0.

4. The method of any of claims 1-2, wherein the coding information includes a flag indicating

whether MVD in reference list X is forced to be zero, X=0 or 1.

5. The method of claim 4, wherein even when the flag indicates the MVD in the reference list X

1s forced to be zero, the SMVD mode is allowed for the block.

6. The method of claim 5, wherein when the flag indicates the MVD in the reference list 1 is
forced to be zero, the MVD in the reference list 1 is forced to be zero, and the SMVD mode is
allowed for the block.
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7. The method of claim 5, wherein when the flag indicates the MVD in the reference list 1 is
forced to be zero, the MVD in the reference list 1 is not forced to be zero, but is derived from

associated MVD in reference list 0, and the SMVD mode is allowed for the block.

8. The method of claim 4, wherein when the flag indicates the MVD in the reference list X is
forced to be zero, the SMVD mode 1s disallowed for the block.

9. The method of claim 8, wherein when the SMVD mode is disallowed, all related syntax
elements for the SMVD mode are implicitly derived instead of being signaled.

10. The method of any of claims 2-9, wherein the reference list Y for which the MVD need to be

signaled is signaled by an indication of in the bitstream.

11. The method of claim 10, wherein the indication is signaled in at least one of the sequence,

picture, slice, tile, video unit level.

12.  The method of claim 11, wherein the indication is signaled in at least one of sequence
parameter set (SPS) and picture parameter set (PPS), picture header, slice header, and tile group

header.

13. The method of any of claims 2-9, wherein the reference list Y for which the MVD need to be

signaled is derived according to reference pictures in the reference lists.

14. The method of claim 13, wherein the reference list Y for which the MVD need to be signaled

is derived according to two reference pictures in the two reference lists and corresponding two
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parameters of Abs (currPocDiffLO) and Abs (currPocDifflL1), where Abs (currPocDiffL.0)
indicates an absolute value of POC (picture order count) distance from the current picture to the
reference picture in the reference list 0, and Abs (currPocDiffLL1) indicates an absolute value of

POC distance from the current picture to the reference picture in the reference list 1.

15. The method of claim 14, wherein if Abs (currPocDiffL.0) is greater than Abs(currPocDiffL1),
MVD for the reference list O is signaled, otherwise, MVD for the reference list 1 is signaled.

16. The method of claim 14, wherein if Abs (currPocDiffL.0) 1s greater than Abs(currPocDiffL1),
MVD for the reference list 1 is signaled, otherwise, MVD for the reference list O is signaled.

17.  The method of claim 14, wherein if Abs (currPocDiffL0) is greater than or equal to
Abs(currPocDiffL.1), MVD for the reference list O 1s signaled, otherwise, MVD for the reference

list 1 is signaled.

18.  The method of claim 14, wherein if Abs (currPocDiffL0) is greater than or equal to
Abs(currPocDiffL.1), MVD for the reference list 1 1s signaled, otherwise, MVD for the reference
list O is signaled.

19. The method of claim 14, wherein if Abs (currPocDiffL0) 1s equal to Abs(currPocDiffL1),
MVD for the reference list O is signaled, otherwise, MVD for the reference list 1 is signaled.

20. The method of claim 14, wherein if Abs (currPocDiffL.0) 1s equal to Abs(currPocDiffL1),
MVD for the reference list 1 is signaled, otherwise, MVD for the reference list O is signaled.
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21. The method of any of claims 2-9, wherein the reference list Y for which the MVD need to be

signaled is changed from one video unit to another video unit.

22. The method of claim 21, wherein the video unit includes at least one of slice, tile group, tile,

brick and coding unit (CU).

23. The method of claim 22, wherein selection of the reference list Y depends on reference

pictures information of neighboring blocks of the block.

24. The method of claim 22, wherein selection of the reference list Y depends on two reference
pictures in the two reference lists and corresponding two parameters of PocDistO and PocDistl,
where PocDistO is absolute value of picture order count (POC) distance from the reference picture
in reference list O to the current picture, and PocDistl is absolute value of POC distance from the

reference picture in reference list 1 to the current picture.

25. The method of claim 24, wherein the reference list with a smaller absolute value of POC

distances between PocDistO and PocDistl is selected as the reference list Y.

26. The method of claim 24, wherein the reference list with a larger absolute value of POC

distances between PocDistO and PocDistl is selected as the reference list Y.

27. The method of claim 24, wherein if PocDistO and PocDistl is equal, either the reference list

0 or the reference list 1 1s selected as the reference list Y.
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28. The method of claim 1, wherein in the SMVD mode, two reference pictures both are selected

from one same reference list.

29. The method of claim 28, wherein one of the two reference pictures is forward reference picture
whose POC is smaller than the current POC and the other is backward reference picture whose

POC is larger than the current POC.

30. The method of claim 29, wherein all reference pictures in the reference list O and the reference
list 1 are checked in order to find a first reference picture whose POC is closest to the current POC
among all the POCs of reference pictures which are smaller than the current POC, and a second
reference picture whose POC is closest to the current POC among all the POCs of reference

pictures which are larger than the current POC.

31. The method of any one of claims 1 - 30, wherein the SMVD mode includes a derivation process
of target reference pictures, which includes a first step for searching a forward target reference
picture in the reference list 0, and searching a backward target reference picture in the reference
list 1, and a second step for searching a backward target reference picture in the reference list O,

and searching a forward target reference picture in the reference list 1.

32. The method of claim 31, wherein when at least one of the target reference pictures i1s found

from the first step, the second step of the SMVD mode is skipped.

33. The method of claim 32, wherein if one target reference picture is found in the reference list
0 and no target reference picture is found in the reference list 1, the second step of the SMVD

mode 1s skipped.
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34. The method of claim 32, wherein if no target reference picture is found in the reference list O
and one target reference picture is found in the reference list 1, the second step of the SMVD mode

1s skipped.

35. The method of claim 32, wherein when at least one of the target reference pictures is not
found from the first step, the SMVD mode is disallowed, and signaling of all SMVD related

syntaxes are skipped.

36. The method of any of claims 31-35, wherein the two target reference pictures found in the
derivation process of target reference pictures include a forward reference picture whose POC i1s
smaller than the current picture and a backward reference picture whose POC i1s larger than the

current picture.

37. The method of claim 36, wherein after the derivation process of the two target reference
pictures, POC of the two target reference pictures are checked, and the target reference pictures
are reset to be unavailable if the two target reference pictures both have smaller POCs than the

current picture or larger POCs than the current picture.

38. The method of claim 37, wherein the target reference pictures can be reset to be unavailable
by resetting RefldxSymLO and RefldxSymL1 to -1, where RefldxSymLO is index of the target
reference picture in the reference list 0, and RefldxSymlL.1 is index of the target reference picture

in the reference list 0.

39. The method of claim 36, wherein when (RefldxSymL1!=-1 && RefldxSymL0O!=-1 &&
DiffPicOrderCnt( currPic, RefPicListf O ][ RefldxSymL1 ] ) * DiffPicOrderCnt( currPic,
RefPicList[ 1 ][ RefldxSymL1 ] ) >0) is true, the target reference pictures are reset to be
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unavailable, wherein DiffPicOrderCnt(picO, picl) returns the POC distance from the picture picO
to the picture picl.

40. The method of any of claims 1-30, wherein the SMVD mode includes a derivation process of
target reference pictures, which removes the restriction of finding forward reference picture from
reference list 0 and backward reference picture from reference list 1, or finding forward reference

picture from reference list 1 and backward reference picture from reference list O.

41. The method of claim 40, wherein the target reference pictures used in SMVD mode are
derived with two dependent checks including a first check and a second check, each check being

used for one of the reference list O and the reference list 1.

42. The method of claim 41, wherein the first check 1s to find one reference picture in the reference
list X, where X being O or 1, and the second check is to find one reference picture in the reference
list Y according to the output of the first check and reference pictures in the reference list Y, Y=1-

X

43.  The method of claim 42, wherein for the reference list X, POC distances between each
reference pictures and the current picture are calculated regardless it is forward or backward

according to a given order.

44. The method of claim 43, wherein the given order is the ascending or descending order of

reference picture index.



WO 2020/221256 PCT/CN2020/087535
69

45. The method of claim 43 or 44, wherein the reference picture which has the smallest POC
distance is selected as the target reference picture for the reference list X and denoted by RefInL.X.

46. The method of claim 43 or 44, wherein the reference picture which has the greatest POC
distance is selected as the target reference picture for the reference list X and denoted by RefInL.X.

47. The method of claim 45 or 46, wherein one reference picture is selected from the reference
list Y according to the reference picture RefInLX as the target reference picture for the reference

listY.

48. The method of claim 47, wherein if the reference picture RefInLX has a smaller POC distance
compared to the current picture, the target reference picture for the reference list Y has a larger

POC distance compared to the current picture.

49. The method of claim 47, wherein if the reference picture RefInLX has a larger POC distance
compared to the current picture, the target reference picture for the reference list Y has a smaller

POC distance compared to the current picture.

50. The method of claim 47, wherein if the reference picture RefInL.X is a forward reference
picture, the target reference picture for the reference list Y is the one with the smallest POC

distance compared to the current picture among all backward reference pictures.

51. The method of claim 47, wherein if the reference picture RefInL.X is a backward reference
picture, the target reference picture for the reference list Y is the one with the smallest POC

distance compared to the current picture among all forward reference pictures.



WO 2020/221256 PCT/CN2020/087535
70

52. The method of any of claim 1-2, wherein the coding information includes at least one of
motion vector (MV) information, MVD precision information for the block and weights of

prediction samples in bi-prediction.

53. The method of claim 52, wherein the SMVD mode is disallowed when unequal weights are
selected for the bi-predicted blocks.

54. The method of claim 53, wherein when the SMVD mode is disallowed, all related syntax

elements related to the SMVD mode are not signaled and/or implicitly derived.

55. The method of claim 52, wherein unequal weights are disallowed in the SMVD mode.

56. The method of claim 55, wherein when the unequal weights are disallowed, all syntax

elements related to the unequal weights are not signaled and/or implicitly derived.

57. The method of claim 55, wherein the SMVD mode is disallowed for certain MVD precision

and/or MV precision.

58. The method of claim 57, wherein the SMVD mode is disallowed for N-pel MVD precision

and/or MV precision, where N=1 or 4.

59. The method of claim 58, wherein only MVD precision and/or MV precision is allowed in the
SMVD mode, N=1/4.
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60. The method of any of claims 52-59, wherein when the SMVD mode is disallowed, all syntax

elements related to the SMVD mode are not signaled and implicitly derived.

61. The method of claim 57, wherein Adaptive motion vector difference resolution (AMVR) is

disallowed in the SMVD mode.

62. The method of claim 61, wherein when AMVR is disallowed, all syntax elements related to
AMVR are not signaled and implicitly derived.

63. The method of any of claims 1-62, wherein decoder-side motion vector refinement (DMVR)
or/and other decoder-side motion vector derivation (DMVD) methods are enabled in the SMVD

mode.

64. The method of claim 63, wherein in the SMVD mode, if the MV and/or MVD precision is N-
pel, DMVR or/and other DMVD methods are used to refine the MVD by a parameter mvdDmuvr,
mvdDmvr is with M-pel precision, where N, M =1/16, 1/8, 1/4, 1/2, 1, 2, 4, 8 or 16.

65. The method of claim 64, wherein M 1s smaller than or equal to N.

66. The method of claim 63, wherein in the SMVD mode, the MVD is derived by DMVR or/and
other DMVD methods instead of being signaled.
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67. The method of claim 63, wherein in the SMVD mode, AMVR information is not signaled,
and the MV/MVD precision is derived to be with a predefined value, where the predefined value

is 1/4-pel precision.

68. The method of claim 63, wherein in the SMVD mode, indication of whether DMVR or/and
other DMVD methods are applied or not is signaled.

69. The method of claim 68, wherein if DMVR or/and other DMVD methods are applied, MVD

1s not signaled.

70. The method of claim 63, wherein the indication is signaled for certain MV and/or MVD

precisions.

71. The method of claim 70, wherein the indication is signaled for 1-pel or/and 4-pel MV and/or
MVD precisions.

72. The method of claim 70, wherein the indication is signaled only when PocDistO is equal to
PocDistl, wherein PocDistO is the POC distance between the current picture and RefO and
PocDistl is the POC distance between the current picture and Refl, and RefO is a preceding picture

and Ref1 is a following picture of the current picture in display order.

73. The method of claim 70, wherein the indication is signaled only when PocDistO is equal to
PocDistl, wherein PocDistO is the POC distance between the current picture and RefO and
PocDistl 1s the POC distance between the current picture and Ref1, and Ref0 1s a following picture

and Ref is a preceding picture of the current picture in display order.
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74. The method of claims 1-2, wherein in the SMVD mode, whether all-zero MVD is allowed or
not depends on the coding information of the block including SMVD mode information and

motion information of the block.

75. The method of claim 74, wherein all-zero MVD 1is disallowed in the SMVD mode.

76. The method of claim 74, wherein if horizontal MVD is zero in the SMVD mode, vertical
MVD is decreased by 1 if vertical MVD is positive or increased by 1 if vertical MVD is negative
before encoding, and is increased by 1 if vertical MVD 1is positive or decreased by 1 if vertical

MVD is negative after decoding.

77. The method of claim 74, wherein if vertical MVD is zero in the SMVD mode, horizontal
MVD is decreased by 1 if horizontal MVD is positive or increased by 1 if horizontal MVD is
negative before encoding, and is increased by 1 if horizontal MVD is positive or decreased by 1 if

horizontal MVD is negative after decoding.

78. The method of any of claim 1-2, wherein in the SMVD mode, a higher priority is given to
find two target reference pictures with the equal distance to the current picture instead of finding

the closest reference pictures.

79. The method of claim 78, wherein when there are N pairs of reference pictures in the reference
list 0 and the reference list 1, denoted by (RefL01, RefLL11) with 1 being [0, N-1], one of the N pairs

is selected as the target two reference pictures used in the SMVD mode, where N is an integer.
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80. The method of claim 79, wherein for a pair of reference pictures, one reference picture is

from the reference list O and the other i1s from the reference list 1.

81. The method of claim 79 or 80, wherein for a pair of reference pictures, one reference picture
is a forward reference picture from the reference list O and the other is a backward reference picture

from the reference list 1.

82. The method of claim 79 or 80, wherein for a pair of reference pictures, one reference picture
is a backward reference picture from the reference list O and the other is a forward reference picture

from the reference list 1.

83. The method of claim 79 or 80, wherein for a pair of reference pictures, one reference picture
is a backward reference picture and the other is a forward reference picture, with both from the

same reference picture list.

84. The method of claim 78, wherein when there are N pairs of reference pictures in the reference
list 0 and the reference list 1, denoted by (RefL01, RefLL11) with 1 being [0, N-1], one of the N pairs
with the smallest or largest absolute value of POC distances to the current picture is selected as

the target two reference pictures used in the SMVD mode, where N is an integer.

85. The method of claim 78, wherein when there is no pair of reference pictures with the equal
distance to the current picture in the reference list O and the reference list 1, target reference

pictures are selected according to the POC distances to the current picture.
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86. The method of any of claims 1-2, wherein when two target reference pictures are with unequal

distance to the current picture, the SMVD mode is disallowed.

87. The method of claim 86, wherein signaling of SMVD related syntax elements including
sym_mvd_flag is skipped and the SMVD mode is inferred not be used.

88. The method of claim 2, wherein the MVD of the reference picture list X is derived from the
signaled MVD of reference picture list Y according to POC distances of two reference pictures

and the current picture.

89. The method of claim 88, wherein when the signaled MVD for the reference list Y 1s MvdLY
with its horizontal and vertical component denoted by MvdLY[0] and MvdLY[1], the MVD for
the reference list X denoted by ( MvdLX[0], MvdLX][1]) is derived as following:

MvdLX][0] = MvdLY[0]* ( POC(targetRef in List X) - POC(current picture))/ ( POC(targetRef in
List Y) - POC(current picture)), and

MvdLX[1]=MvdLY[1]* (POC(targetRef in List X) - POC(current picture))/ ( POC(targetRef in
List Y) - POC(current picture)),

where POC(targetRef in List X) is a POC of the reference picture in the reference list X,
POC(targetRef in List Y) 1s a POC of the reference picture in the reference list X, and POC(current

picture) is a POC of the current picture.

90. The method of claim 88, wherein in the SMVD mode, the MVD of the reference list Y is
scaled according to POC distances when deriving the MVD of the reference list X, instead of using

the opposite MVD of the reference list Y as the MVD for the reference list X, where X=1.
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91. The method of claim 88, wherein in the SMVD mode, the MVD of the reference list Y is
scaled according to POC distances when deriving the MVD of the reference list X, instead of using

the opposite MVD of the reference list Y as the MVD for the reference list X, where X=0.

92. A method for processing video, comprising:

determining, for a conversion between a block of video and a bitstream representation of the
first block, whether a symmetric motion vector (SMV) mode is allowable for the block according

to the method of any of claims 1-91; and

performing the conversion based on the determination.

93. The method of any one of claims 1 - 92, wherein the conversion generates the block of video

from the bitstream representation.

94. The method of any one of claims 1 - 92, wherein the conversion generates the bitstream

representation from the block of video.

95. 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 of claims 1 to 94.

96. 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 of

claims 1 to 94.
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