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MOTION VECTOR PREDICTION METHOD AND APPARATUS,
ENCODER, AND DECODER

TECHNICAL FIELD

[0001] This application relates to the field of video coding technologies, and in particular, to a

motion vector prediction method and apparatus, and a corresponding encoder and decoder.

BACKGROUND

[0002] With development of information technologies, video services such as high definition
television, web conferencing, IPTV, and 3D television rapidly develop. Video signals, by virtue of
advantages such as intuitiveness and high efficiency, become a most important manner of
obtaining information in people's daily life. The video signals contain a large amount of data, and
therefore occupy a large amount of transmission bandwidth and storage space. To effectively
transmit and store the video signals, the video signals need to be compressed and encoded. A video
compression technology has increasingly become an indispensable key technology in the field of

video application.

SUMMARY

[0003] Embodiments of the present invention disclose a video encoder, a video decoder, and
corresponding methods. Specific implementations are clear based on descriptions of claims, this
specification, and accompanying drawings in this application.

[0004] According to a first aspect, the present invention relates to a decoding method or a
motion vector prediction method. The method includes: obtaining a construction mode of a
candidate motion information list that includes optimal candidate motion information of a current

coding block, and obtaining an index of the optimal candidate motion information in the candidate
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motion information list, where the construction mode of the candidate motion information list is a
mode of constructing a block-based candidate motion information list or a mode of constructing a
subblock-based candidate motion information list; constructing the candidate motion information
list in the construction mode; determining optimal motion information from the constructed
candidate motion information list based on the index; and predicting the current coding block
based on the optimal motion information.

[0005] It should be understood that, in a current technology, the current coding block may be
partitioned into smaller subblocks. For example, the current coding block may be partitioned,
through iteration, using quad-tree (quad-tree, QT) partitioning, binary-tree (binary-tree, BT)
partitioning, or triple-tree (triple-tree, TT), or any combination thereof. In other words, one coding
block may be split into smaller subblocks.

[0006] In this method, candidate motion information lists of the current block (in some cases,
due to differences in language habits, the current coding block may refer to a current picture block,
a current encoding block, a current decoding block, a current to-be-encoded block, a current to-
be-decoded block, or the like, and the names should not constitute any limitation on the present
invention) are classified. Candidate motion information is classified into candidate motion
information obtained through block (BLOCK)-based prediction and candidate motion information
obtained through subblock (SUB-BLOCK)-based prediction. A block-based candidate motion
information list and a subblock-based candidate motion information list are constructed. This can
effectively reduce transmission costs of the optimal candidate motion information.

[0007] According to the first aspect, in a possible implementation process, the obtaining a
construction mode of a candidate motion information list that includes optimal candidate motion
information of a current block includes: obtaining an identifier that is used to determine the
candidate motion information list, where an inter prediction mode used for the current block is a
merge mode, and when the identifier is a first feature value, the construction mode of the candidate
motion information list is the mode of constructing the block-based candidate motion information
list, or when the identifier is a second feature value, the construction mode of the candidate motion
information list is the mode of constructing the subblock-based candidate motion information list.
It should be understood that the first feature value and the second feature value are names used to
represent two values, and do not constitute any limitation.

[0008] Optionally, the first feature value may be 0 or 1, and the second feature value may be
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1 or 0. Optionally, the identifier may be represented as, for example, list-idx. However, this is not
limited. Optionally, the candidate motion information list constructed in a block-based mode may
be represented as a listO (or listl), and the candidate motion information list constructed in a
subblock-based mode may be represented as a list1 (or list0). It should be understood that specific
values of the feature values, or specific representation symbols of the identifier and the lists are
not limited and not exhaustively described in the present invention.

[0009] According to the first aspect, in a possible implementation process, the block-based
candidate motion information list includes a candidate motion information list that is constructed
in a merge mode defined according to an HEVC standard or an evolved version of the HEVC
standard. For example, motion information of a spatially or temporally neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. For some possible construction modes, refer to related descriptions in Embodiment S11.1.
[0010] According to the first aspect, in a possible implementation process, candidate motion
information in the block-based candidate motion information list includes at least one of the
motion information of the spatially neighboring coded block of the current block or the motion
information of the temporally neighboring coded block of the current block. All the candidate
motion information in the candidate motion information list may be the motion information of the
spatially or temporally neighboring coded block of the current block. Alternatively, some of the
candidate motion information may be the motion information of the spatially or temporally
neighboring coded block of the current block, and some of the candidate motion information may
be motion information obtained in another manner.

[0011] According to the first aspect, in a possible implementation process, the subblock-based
candidate motion information list includes a candidate motion information list that is constructed
in at least one subblock-based merge mode of affine model merge, complex merge, or ATMVP.
All candidate motion information in the subblock-based candidate motion information list may be
obtained through derivation in the affine model merge mode, or in the complex merge mode, or
only in the ATMVP mode, or in a plurality of different modes. The plurality of different modes
may be any combinations of the three modes of affine model merge, complex merge, and ATMVP.
In some possible cases, the candidate motion information list may further include motion
information obtained in another subblock-based mode. This is not enumerated or described in

detail in the present invention.
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[0012] According to the first aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a motion model-based affine model merge
(Affine model merge, AMM) mode. Motion information of a spatially neighboring coded block of
the current coding block is added into the candidate motion information list according to a preset
rule. A specific implementation method is for example, but not limited to the following: first
finding an affine coded block, obtaining motion information of a control point of the affine coded
block, deriving motion information of the upper-left vertex and motion information of the upper-
right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0013] According to the first aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a control point—based complex merge
mode (complex merge mode). Motion information of a spatially neighboring coded block of the
current coding block is added into the candidate motion information list according to a preset rule.
A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.

[0014] According to the first aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in an advanced temporal motion vector
prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific, ATMVP
candidate motion information is added into the candidate motion information list according to a
preset rule. A specific implementation method is for example but not limited to: first determining
a collocated reference picture (Collocated reference picture), then, splitting a current coding unit
(the current block) into coding subunits (coding subblocks) each with a size of MxN, obtaining
motion information of a center point location sample of a coding subunit that corresponds to each
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current coding subunit and that is in the collocated reference picture, scaling the motion
information, converting the motion information into motion information of each current coding
subunit, and sequentially inserting motion information corresponding to an available location
block into the candidate motion information list after checking availability and removing repeated
items. For some possible construction modes, refer to related descriptions in Embodiment S12.3.
[0015] According to the first aspect, in a possible implementation process, a width of the
current block is greater than or equal to a threshold, and/or a height of the current block is greater
than or equal to a threshold. The threshold may be 4, 8, or 16, but this is not limited.

[0016] According to the first aspect, in a possible implementation process, if the optimal
motion information is motion information in the block-based candidate motion information list,
the current block is predicted based on the optimal motion information.

[0017] According to the first aspect, in a possible implementation process, if the optimal
motion information is motion information in the subblock-based candidate motion information list,
at least the following three cases are included.

[0018] Case 1: If optimal motion information determined in S23 is obtained in an affine mode
(including at least the affine model merge mode or the complex merge mode), motion information
corresponding to a subblock of the current block is derived based on the optimal motion
information, and the subblock of the current block is predicted. The current block may include a
plurality of subblocks, and the subblock of the current block may be any one of the plurality of
subblocks. In a possible implementation process, motion information corresponding to each
subblock of the current block is derived based on the optimal motion information, and each
subblock of the current block is correspondingly predicted.

[0019] Case 2: If optimal motion information determined in S23 is obtained in the ATMVP
mode, a subblock of the current block is predicted based on the optimal motion information. In a
possible implementation process, the optimal candidate motion information may be a combination
of motion information and includes motion information corresponding to each subblock of the
current block, and each subblock of the current block is correspondingly predicted.

[0020] Case 3: If optimal motion information determined in S23 is obtained in the ATMVP
mode through an indication, the optimal motion information is obtained based on the
corresponding indication, and a subblock of the current block is predicted based on the optimal
motion information. In a possible implementation process, the optimal candidate motion
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information may be obtained based on indication information. Motion information corresponding
to each subblock of the current block may be obtained in the ATMVP mode based on the indication
information, and each subblock of the current block is correspondingly predicted.

[0021] According to a second aspect, the present invention relates to a decoding method or a
motion vector prediction method. The method includes: obtaining an identifier that is used to
determine a candidate motion information list including optimal candidate motion information of
a current block, and obtaining an index of the optimal candidate motion information in the
candidate motion information list, where an inter prediction mode used for the current block is a
merge mode; constructing the candidate motion information list based on the identifier, where
when the identifier is a first feature value, the candidate motion information list is a block-based
candidate motion information list, or when the identifier is a second feature value, the candidate
motion information list is a subblock-based candidate motion information list; determining optimal
motion information from the constructed candidate motion information list based on the index;
and predicting the current block based on the optimal motion information.

[0022] According to the second aspect, in a possible implementation process, the block-based
candidate motion information list includes a candidate motion information list that is constructed
in a merge mode defined according to an HEVC standard or an evolved version of the HEVC
standard. For example, motion information of a spatially or temporally neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. For some possible construction modes, refer to related descriptions in Embodiment S11.1.
[0023] According to the second aspect, in a possible implementation process, candidate
motion information in the block-based candidate motion information list includes at least one of
motion information of a spatially neighboring coded block of the current block or motion
information of a temporally neighboring coded block of the current block. All the candidate motion
information in the candidate motion information list may be the motion information of the spatially
or temporally neighboring coded block of the current block. Alternatively, some of the candidate
motion information may be the motion information of the spatially or temporally neighboring
coded block of the current block, and some of the candidate motion information may be motion
information obtained in another manner.

[0024] According to the second aspect, in a possible implementation process, the subblock-
based candidate motion information list includes a candidate motion information list that is

6



10

15

20

25

30

constructed in at least one subblock-based merge mode of affine model merge, complex merge, or
ATMVP. All candidate motion information in the subblock-based candidate motion information
list may be obtained through derivation in the affine model merge mode, or in the complex merge
mode, or only in the ATMVP mode, or in a plurality of different modes. The plurality of different
modes may be any combinations of the three modes of affine model merge, complex merge, and
ATMVP. In some possible cases, the candidate motion information list may further include motion
information obtained in another subblock-based mode. This is not enumerated or described in
detail in the present invention.

[0025] According to the second aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a motion model-based affine model
merge (Affine model merge, AMM) mode. Motion information of a spatially neighboring coded
block of the current coding block is added into the candidate motion information list according to
a preset rule. A specific implementation method is for example, but not limited to the following:
first finding an affine coded block, obtaining motion information of a control point of the affine
coded block, deriving motion information of the upper-left vertex and motion information of the
upper-right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0026] According to the second aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a control point—based complex
merge mode (complex merge mode). Motion information of a spatially neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.
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[0027] According to the second aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in an advanced temporal motion
vector prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific,
ATMVP candidate motion information is added into the candidate motion information list
according to a preset rule. A specific implementation method is for example but not limited to:
first, determining a collocated reference picture (Collocated reference picture), then, splitting a
current coding unit (the current block) into coding subunits (coding subblocks) each with a size of
MxN, obtaining motion information of a center point location sample of a coding subunit that
corresponds to each current coding subunit and that is in the collocated reference picture, scaling
the motion information, converting the motion information into motion information of each current
coding subunit, and sequentially inserting motion information corresponding to an available
location block into the candidate motion information list after checking availability and removing
repeated items. For some possible construction modes, refer to related descriptions in Embodiment
S12.3.

[0028] According to the second aspect, in a possible implementation process, a width of the
current block is greater than or equal to a threshold, and/or a height of the current block is greater
than or equal to a threshold. The threshold may be 4, 8, or 16, but this is not limited.

[0029] According to a third aspect, the present invention relates to a motion vector prediction
method. The method includes: if a size of a current block satisfies a preset sample quantity,
obtaining an identifier that is used to determine a candidate motion information list including
optimal candidate motion information of the current block, and obtaining an index of the optimal
candidate motion information in the candidate motion information list, where an inter prediction
mode used for the current block is a merge mode; constructing the candidate motion information
list based on the identifier, where when the identifier is a first feature value, constructing a block-
based candidate motion information list, or when the identifier is a second feature value,
constructing a subblock-based candidate motion information list; determining optimal motion
information from the constructed candidate motion information list based on the index; and
predicting the current block based on the optimal motion information.

[0030] According to the third aspect, in a possible implementation process, if the size of the
current block does not satisfy the preset sample quantity, constructing the block-based candidate
motion information list, and obtaining the index of the optimal candidate motion information in
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the candidate motion information list, where the inter prediction mode used for the current block
is the merge mode; determining the optimal motion information from the constructed candidate
motion information list based on the obtained index; and predicting the current block based on the
optimal motion information.

[0031] An inventive concept of this solution is as follows: first, determining whether the
current block satisfies a preset condition; and if the current block satisfies the preset condition,
obtaining an identifier that can indicate the candidate motion information list including the optimal
candidate motion information of the current block, and constructing the block-based candidate
motion information list or the subblock-based candidate motion information list based on the
identifier; or if the current block does not satisfy the preset condition, constructing only the block-
based candidate motion information list; determining the optimal candidate motion information
from the constructed candidate motion information list based on the obtained motion information
index; and predicting the current block.

[0032] According to the third aspect, in a possible implementation process, whether the current
block satisfies the preset condition includes but is not limited to: Whether the size of the current
block satisfies the preset sample quantity.

[0033] According to the third aspect, in a possible implementation process, that a size of a
current block satisfies a preset sample quantity includes: A width of the current block is greater
than or equal to a threshold, and/or a height of the current block is greater than or equal to a
threshold.

[0034] Optionally, when the size of the current block satisfies the preset sample quantity is
that the width of the current block is greater than or equal to a threshold, that the size of the current
block does not satisfy the preset sample quantity is that the width of the current block is less than
the threshold; when the size of the current block satisfies the preset sample quantity is that the
height of the current block is greater than or equal to a threshold, that the size of the current block
does not satisfy the preset sample quantity is that the height of the current block is less than the
threshold; when the size of the current block satisfies the preset sample quantity is that the width
of the current block is greater than or equal to a threshold or the height of the current block is
greater than or equal to another threshold, that the size of the current block does not satisfy the
preset sample quantity is that the width of the current block is less than the threshold and the height
of the current block is less than the another threshold; or when the size of the current block satisfies
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the preset sample quantity is that the width of the current block is greater than or equal to a
threshold and the height of the current block is greater than or equal to another threshold, that the
size of the current block does not satisfy the preset sample quantity is that the width of the current
block is less than the threshold or the height of the current block is less than the another threshold.
The threshold may be 4, 8, or 16, but this is not limited. It should be understood that this logic is
merely an example and does not constitute any limitation. In addition, a relationship between the
width and the height is not limited in the present invention, either.

[0035] According to the third aspect, in a possible implementation process, the block-based
candidate motion information list includes a candidate motion information list that is constructed
in a merge mode defined according to an HEVC standard or an evolved version of the HEVC
standard. For example, motion information of a spatially or temporally neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. For some possible construction modes, refer to related descriptions in Embodiment S11.1.
[0036] According to the third aspect, in a possible implementation process, all candidate
motion information in the obtained block-based candidate motion information list may be the
motion information of the spatially or temporally neighboring coded block of the current block.
Alternatively, some of candidate motion information may be the motion information of the
spatially or temporally neighboring coded block of the current block, and some of the candidate
motion information may be motion information obtained in another manner.

[0037] According to the third aspect, in a possible implementation process, the subblock-based
candidate motion information list includes a candidate motion information list that is constructed
in at least one subblock-based merge mode of affine model merge, complex merge, or ATMVP.
All candidate motion information in the subblock-based candidate motion information list may be
obtained through derivation in the affine model merge mode, or in the complex merge mode, or
only in the ATMVP mode, or in a plurality of different modes. The plurality of different modes
may be any combinations of the three modes of affine model merge, complex merge, and ATMVP.
In some possible cases, the candidate motion information list may further include motion
information obtained in another subblock-based mode. This is not enumerated or described in
detail in the present invention.

[0038] According to the third aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a motion model—based affine model merge
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(Affine model merge, AMM) mode. The motion information of the spatially neighboring coded
block of the current coding block is added into the candidate motion information list according to
a preset rule. A specific implementation method is for example, but not limited to the following:
first finding an affine coded block, obtaining motion information of a control point of the affine
coded block, deriving motion information of the upper-left vertex and motion information of the
upper-right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0039] According to the third aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a control point—based complex merge
mode (complex merge mode). The motion information of the spatially neighboring coded block of
the current coding block is added into the candidate motion information list according to a preset
rule. A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.

[0040] According to the third aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in an advanced temporal motion vector
prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific, ATMVP
candidate motion information is added into the candidate motion information list according to a
preset rule. A specific implementation method is for example but not limited to: first, determining
a collocated reference picture (Collocated reference picture), then, splitting a current coding unit
(the current block) into coding subunits (coding subblocks) each with a size of MxN, obtaining
motion information of a center point location sample of a coding subunit that corresponds to each
current coding subunit and that is in the collocated reference picture, scaling the motion
information, converting the motion information into motion information of each current coding
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subunit, and sequentially inserting motion information corresponding to an available location
block into the candidate motion information list after checking availability and removing repeated
items. For some possible construction modes, refer to related descriptions in Embodiment S12.3.
[0041] The foregoing method may be performed by a motion vector prediction apparatus or
device. Optionally, the present invention correspondingly provides apparatuses in a fourth aspect,
a fifth aspect, and a sixth aspect according to the first aspect, the second aspect, and the third aspect.
[0042] According to the fourth aspect, the present invention relates to a decoding apparatus or
a motion vector prediction apparatus. The apparatus includes: an obtaining module, configured to
obtain a construction mode of a candidate motion information list that includes optimal candidate
motion information of a current block, and obtain an index of the optimal candidate motion
information in the candidate motion information list, where the construction mode of the candidate
motion information list is a mode of constructing a block-based candidate motion information list
or a mode of constructing a subblock-based candidate motion information list; a construction
module, configured to construct the candidate motion information list in the construction mode; a
determining module, configured to determine optimal motion information from the constructed
candidate motion information list based on the index; and a prediction module, configured to
predict the current block based on the optimal motion information.

[0043] According to the fourth aspect, in a possible implementation process, the obtaining
module is specifically configured to: obtain an identifier that is used to determine the candidate
motion information list, where an inter prediction mode used for the current block is a merge mode;
and when the identifier is a first feature value, the construction mode of the candidate motion
information list is the mode of constructing the block-based candidate motion information list, or
when the identifier is a second feature value, the construction mode of the candidate motion
information list is the mode of constructing the subblock-based candidate motion information list.
[0044] Optionally, the first feature value may be 0 or 1, and the second feature value may be
1 or 0. Optionally, the identifier may be represented as, for example, list-idx. However, this is not
limited. Optionally, the candidate motion information list constructed in a block-based mode may
be represented as a listO (or listl), and the candidate motion information list constructed in a
subblock-based mode may be represented as a list1 (or list0). It should be understood that specific
values of the feature values, or specific representation symbols of the identifier and the lists are
not limited and not exhaustively described in the present invention.
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[0045] According to the fourth aspect, in a possible implementation process, the block-based
candidate motion information list includes a candidate motion information list that is constructed
in a merge mode defined according to an HEVC standard or an evolved version of the HEVC
standard. For example, motion information of a spatially or temporally neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. For some possible construction modes, refer to related descriptions in Embodiment S11.1.
[0046] According to the fourth aspect, in a possible implementation process, candidate motion
information in the block-based candidate motion information list includes at least one of the
motion information of the spatially neighboring coded block of the current block or the motion
information of the temporally neighboring coded block of the current block. All the candidate
motion information in the candidate motion information list may be the motion information of the
spatially or temporally neighboring coded block of the current block. Alternatively, some of the
candidate motion information may be the motion information of the spatially or temporally
neighboring coded block of the current block, and some of the candidate motion information may
be motion information obtained in another manner.

[0047] According to the fourth aspect, in a possible implementation process, the subblock-
based candidate motion information list includes a candidate motion information list that is
constructed in at least one subblock-based merge mode of affine model merge, complex merge, or
ATMVP. All candidate motion information in the subblock-based candidate motion information
list may be obtained through derivation in the affine model merge mode, or in the complex merge
mode, or only in the ATMVP mode, or in a plurality of different modes. The plurality of different
modes may be any combinations of the three modes of affine model merge, complex merge, and
ATMVP. In some possible cases, the candidate motion information list may further include motion
information obtained in another subblock-based mode. This is not enumerated or described in
detail in the present invention.

[0048] According to the fourth aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a motion model-based affine model
merge (Affine model merge, AMM) mode. The motion information of the spatially neighboring
coded block of the current coding block is added into the candidate motion information list
according to a preset rule. A specific implementation method is for example, but not limited to the
following: first finding an affine coded block, obtaining motion information of a control point of
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the affine coded block, deriving motion information of the upper-left vertex and motion
information of the upper-right vertex of the current coding block according to an affine
transformation model, and sequentially inserting motion information corresponding to an available
location block into the candidate motion information list after checking availability and removing
repeated items. For some possible construction modes, refer to related descriptions in Embodiment
S12.1.

[0049] According to the fourth aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a control point—based complex
merge mode (complex merge mode). The motion information of the spatially neighboring coded
block of the current coding block is added into a candidate motion information list according to a
preset rule. A specific implementation method is, for example, but is not limited to: obtaining
motion information of each control point through derivation, combining the motion information
of the control points to obtain non-translational (affine model-based) motion information,
traversing, in a preconfigured sequence, these models obtained by combining the motion
information of the control points, checking availability of candidate motion information in a valid
model and removing repeated items, and inserting, into the candidate motion information list,
motion information excluding repeated and unqualified information. For some possible
construction modes, refer to related descriptions in Embodiment S12.2.

[0050] According to the fourth aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in an advanced temporal motion
vector prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific,
ATMVP candidate motion information is added into the candidate motion information list
according to a preset rule. A specific implementation method is for example but not limited to:
first, determining a collocated reference picture (Collocated reference picture), then, splitting a
current coding unit (the current block) into coding subunits (coding subblocks) each with a size of
MxN, obtaining motion information of a center point location sample of a coding subunit that
corresponds to each current coding subunit and that is in the collocated reference picture, scaling
the motion information, converting the motion information into motion information of each current
coding subunit, and sequentially inserting motion information corresponding to an available
location block into the candidate motion information list after checking availability and removing
repeated items. For some possible construction modes, refer to related descriptions in Embodiment
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S12.3.

[0051] According to the fourth aspect, in a possible implementation process, a width of the
current block is greater than or equal to a threshold, and/or a height of the current block is greater
than or equal to a threshold. The threshold may be 4, 8, or 16, but this is not limited.

[0052] According to the fifth aspect, the present invention relates to a decoding apparatus or a
motion vector prediction apparatus. The apparatus includes: an obtaining module, configured to
obtain an identifier that is used to determine a candidate motion information list including optimal
candidate motion information of a current block and obtain an index of the optimal candidate
motion information in the candidate motion information list, where an inter prediction mode used
for the current block is a merge mode; a construction module, configured to construct the candidate
motion information list based on the identifier, where when the identifier is a first feature value,
the candidate motion information list is a block-based candidate motion information list, or when
the identifier is a second feature value, the candidate motion information list is a subblock-based
candidate motion information list; a determining module, configured to determine optimal motion
information from the constructed candidate motion information list based on the index; and a
prediction module, configured to predict the current block based on the optimal motion
information.

[0053] According to the fifth aspect, in a possible implementation process, the block-based
candidate motion information list includes a candidate motion information list that is constructed
in a merge mode defined according to an HEVC standard or an evolved version of the HEVC
standard. For example, motion information of a spatially or temporally neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. For some possible construction modes, refer to related descriptions in Embodiment S11.1.
[0054] According to the fifth aspect, in a possible implementation process, candidate motion
information in the block-based candidate motion information list includes at least one of motion
information of a spatially neighboring coded block of the current block or motion information of
a temporally neighboring coded block of the current block. All the candidate motion information
in the candidate motion information list may be the motion information of the spatially or
temporally neighboring coded block of the current block. Alternatively, some of the candidate
motion information may be the motion information of the spatially or temporally neighboring
coded block of the current block, and some of the candidate motion information may be motion
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information obtained in another manner.

[0055] According to the fifth aspect, in a possible implementation process, the subblock-based
candidate motion information list includes a candidate motion information list that is constructed
in at least one subblock-based merge mode of affine model merge, complex merge, or ATMVP.
All candidate motion information in the subblock-based candidate motion information list may be
obtained through derivation in the affine model merge mode, or in the complex merge mode, or
only in the ATMVP mode, or in a plurality of different modes. The plurality of different modes
may be any combinations of the three modes of affine model merge, complex merge, and ATMVP.
In some possible cases, the candidate motion information list may further include motion
information obtained in another subblock-based mode. This is not enumerated or described in
detail in the present invention.

[0056] According to the fifth aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a motion model-based affine model merge
(Affine model merge, AMM) mode. The motion information of the spatially neighboring coded
block of the current coding block is added into the candidate motion information list according to
a preset rule. A specific implementation method is for example, but not limited to the following:
first finding an affine coded block, obtaining motion information of a control point of the affine
coded block, deriving motion information of the upper-left vertex and motion information of the
upper-right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0057] According to the fifth aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a control point-based complex merge
mode (complex merge mode). The motion information of the spatially neighboring coded block of
the current coding block is added into the candidate motion information list according to a preset
rule. A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
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removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.

[0058] According to the fifth aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in an advanced temporal motion vector
prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific, ATMVP
candidate motion information is added into the candidate motion information list according to a
preset rule. A specific implementation method is for example but not limited to: first, determining
a collocated reference picture (Collocated reference picture), then, splitting a current coding unit
(the current block) into coding subunits (coding subblocks) each with a size of MxN, obtaining
motion information of a center point location sample of a coding subunit that corresponds to each
current coding subunit and that is in the collocated reference picture, scaling the motion
information, converting the motion information into motion information of each current coding
subunit, and sequentially inserting motion information corresponding to an available location
block into the candidate motion information list after checking availability and removing repeated
items. For some possible construction modes, refer to related descriptions in Embodiment S12.3.
[0059] According to the fifth aspect, in a possible implementation process, a width of the
current block is greater than or equal to a threshold, and/or a height of the current block is greater
than or equal to a threshold. The threshold may be 4, 8, or 16, but this is not limited.

[0060] According to the sixth aspect, the present invention relates to a decoding apparatus or
a motion vector prediction apparatus. The apparatus includes: an obtaining module, configured to:
when a size of a current block satisfies a preset sample quantity, obtain an identifier of a candidate
motion information list that includes optimal candidate motion information of the current block,
and obtain an index of the optimal candidate motion information in the candidate motion
information list, where an inter prediction mode used for the current block is a merge mode; a
construction module, configured to construct the candidate motion information list based on the
identifier; and when the identifier is a first feature value, construct a block-based candidate motion
information list; or when the identifier is a second feature value, construct a subblock-based
candidate motion information list; a determining module, configured to determine optimal motion
information from the constructed candidate motion information list based on the index; and a
prediction module, configured to predict the current block based on the optimal motion
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information.

[0061] According to the sixth aspect, in a possible implementation process, the construction
module is further specifically configured to: when the size of the current block does not satisfy the
preset sample quantity, construct the block-based candidate motion information list, where the
inter prediction mode used for the current block is the merge mode.

[0062] According to the sixth aspect, in a possible implementation process, whether the current
block satisfies a preset condition includes but is not limited to: Whether the size of the current
block satisfies the preset sample quantity.

[0063] According to the sixth aspect, in a possible implementation process, that a size of a
current block satisfies a preset sample quantity includes: A width of the current block is greater
than or equal to a threshold, and/or a height of the current block is greater than or equal to a
threshold.

[0064] Optionally, when the size of the current block satisfies the preset sample quantity is
that the width of the current block is greater than or equal to a threshold, that the size of the current
block does not satisfy the preset sample quantity is that the width of the current block is less than
the threshold; when the size of the current block satisfies the preset sample quantity is that the
height of the current block is greater than or equal to a threshold, that the size of the current block
does not satisfy the preset sample quantity is that the height of the current block is less than the
threshold; when the size of the current block satisfies the preset sample quantity is that the width
of the current block is greater than or equal to a threshold or the height of the current block is
greater than or equal to another threshold, that the size of the current block does not satisfy the
preset sample quantity is that the width of the current block is less than the threshold and the height
of the current block is less than the another threshold; or when the size of the current block satisfies
the preset sample quantity is that the width of the current block is greater than or equal to a
threshold and the height of the current block is greater than or equal to another threshold, that the
size of the current block does not satisfy the preset sample quantity is that the width of the current
block is less than the threshold or the height of the current block is less than the another threshold.
The threshold may be 4, 8, or 16, but this is not limited. It should be understood that this logic is
merely an example and does not constitute any limitation. In addition, a relationship between the
width and the height is not limited in the present invention, either.

[0065] According to the sixth aspect, in a possible implementation process, the block-based
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candidate motion information list includes a candidate motion information list that is constructed
in a merge mode defined according to an HEVC standard or an evolved version of the HEVC
standard. For example, motion information of a spatially or temporally neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. For some possible construction modes, refer to related descriptions in Embodiment S11.1.
[0066] According to the sixth aspect, in a possible implementation process, all candidate
motion information in the obtained block-based candidate motion information list may be the
motion information of the spatially or temporally neighboring coded block of the current block.
Alternatively, some of candidate motion information may be the motion information of the
spatially or temporally neighboring coded block of the current block, and some of the candidate
motion information may be motion information obtained in another manner.

[0067] According to the sixth aspect, in a possible implementation process, the subblock-based
candidate motion information list includes a candidate motion information list that is constructed
in at least one subblock-based merge mode of affine model merge, complex merge, or ATMVP.
All candidate motion information in the subblock-based candidate motion information list may be
obtained through derivation in the affine model merge mode, or in the complex merge mode, or
only in the ATMVP mode, or in a plurality of different modes. The plurality of different modes
may be any combinations of the three modes of affine model merge, complex merge, and ATMVP.
In some possible cases, the candidate motion information list may further include motion
information obtained in another subblock-based mode. This is not enumerated or described in
detail in the present invention.

[0068] According to the sixth aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a motion model-based affine model merge
(Affine model merge, AMM) mode. The motion information of the spatially neighboring coded
block of the current coding block is added into the candidate motion information list according to
a preset rule. A specific implementation method is for example, but not limited to the following:
first finding an affine coded block, obtaining motion information of a control point of the affine
coded block, deriving motion information of the upper-left vertex and motion information of the
upper-right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
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some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0069] According to the sixth aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in a control point—based complex merge
mode (complex merge mode). The motion information of the spatially neighboring coded block of
the current coding block is added into the candidate motion information list according to a preset
rule. A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.

[0070] According to the sixth aspect, in a possible implementation process, the subblock-based
candidate motion information list may be constructed in an advanced temporal motion vector
prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific, ATMVP
candidate motion information is added into the candidate motion information list according to a
preset rule. A specific implementation method is for example but not limited to: first, determining
a collocated reference picture (Collocated reference picture), then, splitting a current coding unit
(the current block) into coding subunits (coding subblocks) each with a size of MxN, obtaining
motion information of a center point location sample of a coding subunit that corresponds to each
current coding subunit and that is in the collocated reference picture, scaling the motion
information, converting the motion information into motion information of each current coding
subunit, and sequentially inserting motion information corresponding to an available location
block into the candidate motion information list after checking availability and removing repeated
items. For some possible construction modes, refer to related descriptions in Embodiment S12.3.
[0071] According to a seventh aspect, the present invention relates to a decoding method or a
motion vector prediction method. The method includes: parsing a bitstream to obtain a syntax
element, where the syntax element includes at least an index of optimal candidate motion
information of a current block; determining, based on the syntax element, to construct a first list
or a second list for the current picture block, where the first list is a block-based candidate motion
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information list, and the second list is a subblock-based candidate motion information list;
determining optimal motion information from the first list or the second list based on the index;
and predicting the current block based on the optimal motion information.

[0072] According to the seventh aspect, in a possible implementation process, the block-based
candidate motion information list is a candidate motion information list constructed in a
conventional merge (which may also be expressed as general_merge or regular_merge in some
scenarios) mode.

[0073] According to the seventh aspect, in a possible implementation process, the
conventional merge mode includes a mode defined according to an HEVC standard or an evolved
version of the HEVC standard. Specifically, the block-based candidate motion information list
includes a candidate motion information list that is constructed in the conventional merge mode
defined according to the HEVC standard or the evolved version of the HEVC standard.

[0074] According to the seventh aspect, in a possible implementation process, the candidate
motion information in the first list includes one or more of motion information of a spatially
neighboring block on upper-left of the current picture block, motion information of a spatially
neighboring block to the left of the current picture block, motion information of a spatially
neighboring block lower-left of the current picture block, motion information of a spatially
neighboring block on upper-right of the current picture block, or motion information of a spatially
neighboring block to the right of the current picture block.

[0075] According to the seventh aspect, in a possible implementation process, the subblock-
based candidate motion information list is a candidate motion information list constructed in a
subblock-based merge (merge_subblock) mode.

[0076] According to the seventh aspect, in a possible implementation process, the subblock-
based merge mode includes at least one of affine model merge, complex merge, or ATMVP.
Specifically, the subblock-based candidate motion information list includes a candidate motion
information list that is constructed in at least one subblock-based merge mode of affine model
merge, complex merge, or ATMVP.

[0077] According to the seventh aspect, in a possible implementation process, the subblock-
based candidate motion information list includes a candidate motion information list that is
constructed only in a subblock-based merge mode of ATMVP.

[0078] According to the seventh aspect, in a possible implementation process, all candidate
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motion information in the subblock-based candidate motion information list may be obtained
through derivation in the affine model merge mode, or in the complex merge mode, or only in the
ATMVP mode, or in a plurality of different modes. The plurality of different modes may be any
combinations of the three modes of affine model merge, complex merge, and ATMVP. In some
possible cases, the candidate motion information list may further include motion information
obtained in another subblock-based mode. This is not enumerated or described in detail in the
present invention.

[0079] According to the seventh aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a motion model-based affine model
merge (Affine model merge, AMM) mode. Motion information of a spatially neighboring coded
block of the current coding block is added into the candidate motion information list according to
a preset rule. A specific implementation method is for example, but not limited to the following:
first finding an affine coded block, obtaining motion information of a control point of the affine
coded block, deriving motion information of the upper-left vertex and motion information of the
upper-right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0080] According to the seventh aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a control point-based complex
merge mode (complex merge mode). Motion information of a spatially neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
rule. A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.

[0081] According to the seventh aspect, in a possible implementation process, the subblock-
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based candidate motion information list may be constructed in an advanced temporal motion
vector prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific,
ATMVP candidate motion information is added into the candidate motion information list
according to a preset rule. A specific implementation method is for example but not limited to:
first, determining a collocated reference picture (Collocated reference picture), then, splitting a
current coding unit (the current block) into coding subunits (coding subblocks) each with a size of
MxN, obtaining motion information of a center point location sample of a coding subunit that
corresponds to each current coding subunit and that is in the collocated reference picture, scaling
the motion information, converting the motion information into motion information of each current
coding subunit, and sequentially inserting motion information corresponding to an available
location block into the candidate motion information list after checking availability and removing
repeated items. For some possible construction modes, refer to related descriptions in Embodiment
S12.3.

[0082] According to the seventh aspect, in a possible implementation process, the syntax
element includes a list index, and the determining, based on the syntax element, to construct a first
list or a second list for the current picture block includes: obtaining a candidate motion information
list index, where when the list index is a first feature value, it indicates to construct the first list for
the current picture block, or when the list index is a second feature value, it indicates to construct
the second list for the current picture block.

[0083] According to the seventh aspect, in a possible implementation process, the syntax
element further includes indication information used to indicate a conventional merge mode used
for the current block or indication information used to indicate a subblock-based merge mode used
for the current block.

[0084] According to the seventh aspect, in a possible implementation process, the syntax
element further includes indication information used to indicate that the block-based candidate
motion information list is used for the current block or indication information used to indicate that
the subblock-based candidate motion information list is used for the current block.

[0085] According to the seventh aspect, in a possible implementation process, the first feature
value may be 0 or 1, and the second feature value may be 1 or 0. Optionally, the identifier may be
represented as, for example, list-idx. However, this is not limited. Optionally, the candidate motion
information list constructed in a block-based mode may be represented as a listO (or listl), and the
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candidate motion information list constructed in a subblock-based mode may be represented as a
listl (or list0). It should be understood that specific values of the feature values, or specific
representation symbols of the identifier and the lists are not limited and not exhaustively described
in the present invention.

[0086] According to the seventh aspect, in a possible implementation process, a width of the
current block is greater than or equal to a threshold, and/or a height of the current block is greater
than or equal to a threshold. The threshold may be 4, 8, or 16, but this is not limited.

[0087] According to the seventh aspect, in a possible implementation process, if the optimal
motion information is motion information in the block-based candidate motion information list,
the current block is predicted based on the optimal motion information.

[0088] According to the seventh aspect, in a possible implementation process, if the optimal
motion information is motion information in the subblock-based candidate motion information list,
at least the following three cases are included.

[0089] Case 1: If optimal motion information determined in S23 is obtained in an affine mode
(including at least the affine model merge mode or the complex merge mode), motion information
corresponding to a subblock of the current block is derived based on the optimal motion
information, and the subblock of the current block is predicted. The current block may include a
plurality of subblocks, and the subblock of the current block may be any one of the plurality of
subblocks. In a possible implementation process, motion information corresponding to each
subblock of the current block is derived based on the optimal motion information, and each
subblock of the current block is correspondingly predicted.

[0090] Case 2: If optimal motion information determined in S23 is obtained in the ATMVP
mode, a subblock of the current block is predicted based on the optimal motion information. In a
possible implementation process, the optimal candidate motion information may be a combination
of motion information and includes motion information corresponding to each subblock of the
current block, and each subblock of the current block is correspondingly predicted.

[0091] Case 3: If optimal motion information determined in S23 is obtained in the ATMVP
mode through an indication, the optimal motion information is obtained based on the
corresponding indication, and a subblock of the current block is predicted based on the optimal
motion information. In a possible implementation process, the optimal candidate motion
information may be obtained based on indication information. Motion information corresponding
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to each subblock of the current block may be obtained in the ATMVP mode based on the indication
information, and each subblock of the current block is correspondingly predicted.

[0092] According to an eighth aspect, the present invention relates to a decoding apparatus or
a motion vector prediction apparatus. The apparatus includes: an obtaining module, configured to
parse a bitstream to obtain a syntax element, where the syntax element includes at least an index
of optimal candidate motion information of a current block; a construction module, configured to
determine, based on the syntax element, to construct a first list or a second list for the current
picture block, where the first list is a block-based candidate motion information list, and the second
list is a subblock-based candidate motion information list; a determining module, configured to
determine optimal motion information from the first list or the second list based on the index; and
a prediction module, configured to predict the current block based on the optimal motion
information.

[0093] According to the eighth aspect, in a possible implementation process, the block-based
candidate motion information list is a candidate motion information list constructed in a
conventional merge (which may also be expressed as general_merge or regular_merge in some
scenarios) mode.

[0094] According to the eighth aspect, in a possible implementation process, the conventional
merge mode includes a mode defined according to an HEVC standard or an evolved version of the
HEVC standard. Specifically, the block-based candidate motion information list includes a
candidate motion information list that is constructed in the conventional merge mode defined
according to the HEVC standard or the evolved version of the HEVC standard.

[0095] According to the eighth aspect, in a possible implementation process, the candidate
motion information in the first list includes one or more of motion information of a spatially
neighboring block on upper-left of the current picture block, motion information of a spatially
neighboring block to the left of the current picture block, motion information of a spatially
neighboring block lower-left of the current picture block, motion information of a spatially
neighboring block on upper-right of the current picture block, or motion information of a spatially
neighboring block to the right of the current picture block.

[0096] According to the eighth aspect, in a possible implementation process, the subblock-
based candidate motion information list is a candidate motion information list constructed in a
subblock-based merge (merge_subblock) mode.
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[0097] According to the eighth aspect, in a possible implementation process, the subblock-
based merge mode includes at least one of affine model merge, complex merge, or ATMVP.
Specifically, the subblock-based candidate motion information list includes a candidate motion
information list that is constructed in at least one subblock-based merge mode of affine model
merge, complex merge, or ATMVP.

[0098] According to the eighth aspect, in a possible implementation process, the subblock-
based candidate motion information list includes a candidate motion information list that is
constructed only in a subblock-based merge mode of ATMVP.

[0099] According to the eighth aspect, in a possible implementation process, all candidate
motion information in the subblock-based candidate motion information list may be obtained
through derivation in the affine model merge mode, or in the complex merge mode, or only in the
ATMVP mode, or in a plurality of different modes. The plurality of different modes may be any
combinations of the three modes of affine model merge, complex merge, and ATMVP. In some
possible cases, the candidate motion information list may further include motion information
obtained in another subblock-based mode. This is not enumerated or described in detail in the
present invention.

[0100] According to the eighth aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a motion model-based affine model
merge (Affine model merge, AMM) mode. Motion information of a spatially neighboring coded
block of the current coding block is added into the candidate motion information list according to
a preset rule. A specific implementation method is for example, but not limited to the following:
first finding an affine coded block, obtaining motion information of a control point of the affine
coded block, deriving motion information of the upper-left vertex and motion information of the
upper-right vertex of the current coding block according to an affine transformation model, and
sequentially inserting motion information corresponding to an available location block into the
candidate motion information list after checking availability and removing repeated items. For
some possible construction modes, refer to related descriptions in Embodiment S12.1.

[0101]  According to the eighth aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in a control point—based complex
merge mode (complex merge mode). Motion information of a spatially neighboring coded block
of the current coding block is added into the candidate motion information list according to a preset
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rule. A specific implementation method is, for example, but is not limited to: obtaining motion
information of each control point through derivation, combining the motion information of the
control points to obtain non-translational (affine model-based) motion information, traversing, in
a preconfigured sequence, these models obtained by combining the motion information of the
control points, checking availability of candidate motion information in a valid model and
removing repeated items, and inserting, into the candidate motion information list, motion
information excluding repeated and unqualified information. For some possible construction
modes, refer to related descriptions in Embodiment S12.2.

[0102] According to the eighth aspect, in a possible implementation process, the subblock-
based candidate motion information list may be constructed in an advanced temporal motion
vector prediction (Advanced temporal motion vector prediction, ATMVP) mode. To be specific,
ATMVP candidate motion information is added into the candidate motion information list
according to a preset rule. A specific implementation method is for example but not limited to:
first, determining a collocated reference picture (Collocated reference picture), then, splitting a
current coding unit (the current block) into coding subunits (coding subblocks) each with a size of
MxN, obtaining motion information of a center point location sample of a coding subunit that
corresponds to each current coding subunit and that is in the collocated reference picture, scaling
the motion information, converting the motion information into motion information of each current
coding subunit, and sequentially inserting motion information corresponding to an available
location block into the candidate motion information list after checking availability and removing
repeated items. For some possible construction modes, refer to related descriptions in Embodiment
S12.3.

[0103] According to the eighth aspect, in a possible implementation process, the syntax
element includes a list index, and the construction module is specifically configured to: obtain a
candidate motion information list index, where when the list index is a first feature value, it
indicates to construct the first list for the current picture block, or when the list index is a second
feature value, it indicates to construct the second list for the current picture block.

[0104] According to the eighth aspect, in a possible implementation process, the syntax
element further includes indication information used to indicate a conventional merge mode used
for the current block or indication information used to indicate a subblock-based merge mode used
for the current block.
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[0105] According to the eighth aspect, in a possible implementation process, the syntax
element further includes indication information used to indicate that the block-based candidate
motion information list is used for the current block or indication information used to indicate that
the subblock-based candidate motion information list is used for the current block.

[0106] According to the eighth aspect, in a possible implementation process, the first feature
value may be 0 or 1, and the second feature value may be 1 or 0. Optionally, the identifier may be
represented as, for example, list-idx. However, this is not limited. Optionally, the candidate motion
information list constructed in a block-based mode may be represented as a listO (or listl), and the
candidate motion information list constructed in a subblock-based mode may be represented as a
listl (or list0). It should be understood that specific values of the feature values, or specific
representation symbols of the identifier and the lists are not limited and not exhaustively described
in the present invention.

[0107] According to the eighth aspect, in a possible implementation process, a width of the
current block is greater than or equal to a threshold, and/or a height of the current block is greater
than or equal to a threshold. The threshold may be 4, 8, or 16, but this is not limited.

[0108] According to a ninth aspect, the present invention relates to an encoding method or a
motion vector prediction method. The method includes: constructing a first list, where the first list
is a block-based candidate motion information list; constructing a second list, where the second
list is a subblock-based candidate motion information list; determining optimal candidate motion
information from the first candidate motion information list and the second candidate motion
information list; and predicting the current block based on the optimal motion information.
[0109] According to the ninth aspect, in a possible implementation process, the method further
includes: obtaining an identifier that is used to determine a candidate motion information list
including optimal candidate motion information of a current block, and obtaining an index of the
optimal candidate motion information in the candidate motion information list, where an inter
prediction mode used for the current block is a merge mode, and when the identifier is a first
feature value, the candidate motion information list is the first list, or when the identifier is a second
feature value, the candidate motion information list is the second list; and encoding the identifier
and the index into a bitstream.

[0110]  According to a tenth aspect, the present invention relates to an encoding method or a
motion vector prediction method. The method includes: obtaining an identifier that is used to
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determine a candidate motion information list including optimal candidate motion information of
a current block, and obtaining an index of the optimal candidate motion information in the
candidate motion information list, where an inter prediction mode used for the current block is a
merge mode, and when the identifier is a first feature value, the candidate motion information list
a block-based candidate motion information list, or when the identifier is a second feature value,
the candidate motion information list is a subblock-based candidate motion information list; and
encoding the identifier and the index into a bitstream.

[0111] According to an eleventh aspect, the present invention relates to an encoding method
or a motion vector prediction method. The method includes: if a size of a current block satisfies a
preset sample quantity, constructing a first list and a second list, where the first list is a block-based
candidate motion information list, the second list is a subblock-based candidate motion
information list, and an inter prediction mode used for the current block is a merge mode;
determining optimal candidate motion information from the first list and the second list; and
predicting the current block based on the optimal motion information.

[0112] According to the eleventh aspect, in a possible implementation process, the method
further includes: if the size of the current block satisfies the preset sample quantity, constructing
the first list, where the first list is the block-based candidate motion information list, and the inter
prediction mode used for the current block is the merge mode; determining the optimal candidate
motion information from the first list; and predicting the current block based on the optimal motion
information.

[0113] According to a twelfth aspect, the present invention relates to an encoding apparatus or
a motion vector prediction apparatus. The apparatus includes: a construction module, configured
to construct a first list and a second list, where the first list is a block-based candidate motion
information list, and the second list is a subblock-based candidate motion information list; a
determining module, configured to determine optimal candidate motion information from the first
candidate motion information list and the second candidate motion information list; and a
prediction module, configured to predict the current block based on the optimal motion
information.

[0114] According to the twelfth aspect, in a possible implementation process, the apparatus
further includes: an obtaining module, configured to obtain an identifier that is used to determine
a candidate motion information list including optimal candidate motion information of a current
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block, and obtain an index of the optimal candidate motion information in the candidate motion
information list, where an inter prediction mode used for the current block is a merge mode, and
when the identifier is a first feature value, the candidate motion information list is the first list, or
when the identifier is a second feature value, the candidate motion information list is the second
list; and an encoding module, configured to encode the identifier and the index into a bitstream.
[0115] According to a thirteenth aspect, the present invention relates to an encoding apparatus
or a motion vector prediction apparatus. The apparatus includes: an obtaining module, configured
to obtain an identifier that is used to determine a candidate motion information list including
optimal candidate motion information of a current block, and obtain an index of the optimal
candidate motion information in the candidate motion information list, where an inter prediction
mode used for the current block is a merge mode, and when the identifier is a first feature value,
the candidate motion information list a block-based candidate motion information list, or when the
identifier is a second feature value, the candidate motion information list is a subblock-based
candidate motion information list; and an encoding module, configured to encode the identifier
and the index into a bitstream.

[0116] According to a fourteenth aspect, the present invention relates to an encoding apparatus
or a motion vector prediction apparatus. The apparatus includes: a construction module, configured
to: if a size of a current block satisfies a preset sample quantity, construct a first list and a second
list, where the first list is a block-based candidate motion information list, the second list is a
subblock-based candidate motion information list, and an inter prediction mode used for the
current block is a merge mode; a determining module, configured to determine optimal candidate
motion information from the first list and the second list; and a prediction module, configured to
predict the current block based on the optimal motion information.

[0117] According to the fourteenth aspect, in a possible implementation process, the
construction module is further configured to: if the size of the current block satisfies the preset
sample quantity, construct the first list, where the first list is the block-based candidate motion
information list, and the inter prediction mode used for the current block is the merge mode.
[0118] According to the ninth aspect to the fourteenth aspect (including any one of the ninth
aspect, the tenth aspect, the eleventh aspect, the twelfth aspect, the thirteenth aspect, and the
fourteenth aspect), in a possible implementation process, the first feature value may be 0 or 1, and
the second feature value may be 1 or 0. Optionally, the identifier may be represented as, for
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example, list-idx. However, this is not limited. Optionally, the candidate motion information list
constructed in a block-based mode may be represented as a listO (or list1), and the candidate motion
information list constructed in a subblock-based mode may be represented as a listl (or list0). It
should be understood that specific values of the feature values, or specific representation symbols
of the identifier and the lists are not limited and not exhaustively described in the present invention.
[0119] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, the block-based candidate motion information list includes a candidate motion
information list that is constructed in a merge mode defined according to an HEVC standard or an
evolved version of the HEVC standard. For example, motion information of a spatially or
temporally neighboring coded block of the current coding block is added into the candidate motion
information list according to a preset rule. For some possible construction modes, refer to related
descriptions in Embodiment S11.1.

[0120] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, candidate motion information in the block-based candidate motion information list
includes at least one of motion information of a spatially neighboring coded block of the current
block or motion information of a temporally neighboring coded block of the current block. All the
candidate motion information in the candidate motion information list may be the motion
information of the spatially or temporally neighboring coded block of the current block.
Alternatively, some of the candidate motion information may be the motion information of the
spatially or temporally neighboring coded block of the current block, and some of the candidate
motion information may be motion information obtained in another manner.

[0121] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, the subblock-based candidate motion information list includes a candidate motion
information list that is constructed in at least one subblock-based merge mode of affine model
merge, complex merge, or ATMVP. All candidate motion information in the subblock-based
candidate motion information list may be obtained through derivation in the affine model merge
mode, or in the complex merge mode, or only in the ATMVP mode, or in a plurality of different
modes. The plurality of different modes may be any combinations of the three modes of affine
model merge, complex merge, and ATMVP. In some possible cases, the candidate motion
information list may further include motion information obtained in another subblock-based mode.
This is not enumerated or described in detail in the present invention.

31



10

15

20

25

30

[0122] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, the subblock-based candidate motion information list may be constructed in a motion
model-based affine model merge (Affine model merge, AMM) mode. The motion information of
the spatially neighboring coded block of the current coding block is added into the candidate
motion information list according to a preset rule. A specific implementation method is for
example, but not limited to the following: first finding an affine coded block, obtaining motion
information of a control point of the affine coded block, deriving motion information of the upper-
left vertex and motion information of the upper-right vertex of the current coding block according
to an affine transformation model, and sequentially inserting motion information corresponding to
an available location block into the candidate motion information list after checking availability
and removing repeated items. For some possible construction modes, refer to related descriptions
in Embodiment S12.1.

[0123] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, the subblock-based candidate motion information list may be constructed in a control
point—based complex merge mode (complex merge mode). The motion information of the spatially
neighboring coded block of the current coding block is added into the candidate motion
information list according to a preset rule. A specific implementation method is, for example, but
is not limited to: obtaining motion information of each control point through derivation, combining
the motion information of the control points to obtain non-translational (affine model-based)
motion information, traversing, in a preconfigured sequence, these models obtained by combining
the motion information of the control points, checking availability of candidate motion information
in a valid model and removing repeated items, and inserting, into the candidate motion information
list, motion information excluding repeated and unqualified information. For some possible
construction modes, refer to related descriptions in Embodiment S12.2.

[0124] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, the subblock-based candidate motion information list may be constructed in an advanced
temporal motion vector prediction (Advanced temporal motion vector prediction, ATMVP) mode.
To be specific, ATMVP candidate motion information is added into the candidate motion
information list according to a preset rule. A specific implementation method is for example but
not limited to: first, determining a collocated reference picture (Collocated reference picture), then,
splitting a current coding unit (the current block) into coding subunits (coding subblocks) each
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with a size of MxN, obtaining motion information of a center point location sample of a coding
subunit that corresponds to each current coding subunit and that is in the collocated reference
picture, scaling the motion information, converting the motion information into motion
information of each current coding subunit, and sequentially inserting motion information
corresponding to an available location block into the candidate motion information list after
checking availability and removing repeated items. For some possible construction modes, refer
to related descriptions in Embodiment S12.3.

[0125] According to the ninth aspect to the fourteenth aspect, in a possible implementation
process, a width of the current block is greater than or equal to a threshold, and/or a height of the
current block is greater than or equal to a threshold. The threshold may be 4, 8, or 16, but this is
not limited.

[0126] It should be understood that other features and implementations of the foregoing
possible methods according to the present invention may depend on functionalities of
corresponding apparatuses provided in the present invention and different implementations.
[0127] According to a fifteenth aspect, the present invention relates to a motion vector
prediction method. The method includes: obtaining index information of optimal candidate motion
information of a current block; constructing a candidate motion information list based on the index
information, where a mode of obtaining a motion vector included in the candidate motion
information list varies with a field of the index information; determining an optimal motion vector
in the candidate motion information list based on the index information; and predicting the current
block based on the optimal motion vector.

[0128] According to the fifteenth aspect, in a possible implementation process, when the index
information is a first feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an HEVVC mode or a non-adjacent mode.

[0129] According to the fifteenth aspect, in a possible implementation process, when the index
information is a second feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an AFFINE mode, an ATMVP mode, an STMVP mode,
or a planar mode.

[0130] According to the fifteenth aspect, in a possible implementation process, when the index
information is a third feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an HEVC mode, a non-adjacent mode, an ATMVP mode,
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or an STMVP mode.

[0131] According to the fifteenth aspect, in a possible implementation process, when the index
information is a fourth feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an AFFINE or planar mode.

[0132] According to the fifteenth aspect, in a possible implementation process, the obtaining
index information of optimal candidate motion information of a current block includes: if the
current block satisfies a first preset condition, the obtained index information is used to indicate to
construct the candidate motion information list of the current block.

[0133] According to the fifteenth aspect, in a possible implementation process, the obtaining
index information of optimal candidate motion information of a current block includes: if the
current block satisfies a second preset condition, the obtained index information is used to indicate
to construct a candidate motion information list of a current subblock, where the current subblock
is obtained by splitting the current block.

[0134] According to the fifteenth aspect, in a possible implementation process, the obtaining
index information of optimal candidate motion information of a current block includes: if the
current block does not satisfy the first preset condition, parsing a bitstream to obtain an index of
the candidate motion information list including the optimal candidate motion information.

[0135] According to a sixteenth aspect, the present invention relates to a motion vector
prediction apparatus. The apparatus includes: an obtaining module, configured to obtain index
information of optimal candidate motion information of a current block; a construction module,
configured to construct a candidate motion information list based on the index information, where
a mode of obtaining a motion vector included in the candidate motion information list varies with
a field of the index information; a determining module, configured to determine an optimal motion
vector from the candidate motion information list based on the index information; and a prediction
module, configured to predict the current block based on the optimal motion vector.

[0136] According to the sixteenth aspect, in a possible implementation process, when the index
information is a first feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an HEVC mode or a non-adjacent mode.

[0137] According to the sixteenth aspect, in a possible implementation process, when the index
information is a second feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an AFFINE, ATMVP, STMVP, or planar mode.
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[0138] According to the sixteenth aspect, in a possible implementation process, when the index
information is a third feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an HEVVC mode, a non-adjacent mode, an ATMVP mode,
or an STMVP mode.

[0139] According to the sixteenth aspect, in a possible implementation process, when the index
information is a fourth feature value, the candidate motion information list includes a candidate
motion vector obtained in at least one of an AFFINE mode or a planar mode.

[0140] According to a seventeenth aspect, the present invention relates to a video coding
device. The video coding device includes a nonvolatile memory and a processor coupled to each
other. The processor invokes program code stored in the memory to perform any one of the
foregoing aspects or the possible design methods.

[0141]  According to an eighteenth aspect, the present invention relates to a computer-readable
storage medium. The computer-readable storage medium stores a computer program. When the
computer program is run on a processor, any one of the foregoing aspects or the possible design
methods is implemented.

[0142] According to a nineteenth aspect, the present invention relates to a decoder, including
a memory and a processor. The decoder may be configured to correspondingly implement the
decoding method, the decoding apparatus, and the possible implementation solutions in any one
of the foregoing aspects.

[0143] According to a twentieth aspect, the present invention relates to an encoder, including
a memory and a processor. The encoder may be configured to correspondingly implement an
encoding method, an encoding apparatus, and a possible implementation solution in any one of the
foregoing aspects.

[0144] It should be understood that functions of the encoder and the decoder may be coupled
with each other. Therefore, in some possible cases, a method on a decoder side may correspond to
an encoder side, and a method on the encoder side may correspond to the decoder side. Details are
not described in the present invention.

[0145] It should be understood that due to diversity of implementation solutions, the foregoing
possible implementations and descriptions may be freely combined without violating combination
logic. Beneficial effects obtained in the aspects and corresponding feasible implementations are
similar. Details are not described again. Details of one or more embodiments are described in
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are clear from the specification, the accompanying drawings, and the claims.

[0146]
[0147]
[0148]
[0149]
[0150]

transformation;

[0151]
[0152]
blocks;
[0153]

FIG
FIG
FIG
FIG
FIG

FIG
FIG

FIG

BRIEF DESCRIPTION OF DRAWINGS

. 1is a schematic diagram of a video encoding procedure;

. 2 is a schematic diagram of inter prediction;

. 3 is a schematic diagram of a video decoding procedure;

. 4 is a schematic diagram of candidate locations of motion information;

. 5 is a schematic diagram of an advanced motion vector prediction mode of affine

. 6 is a schematic diagram of a video transmission system;

. 7 is a schematic diagram of motion information of spatially neighboring candidate

. 8 is a schematic diagram of motion information of spatially non-neighboring

candidate blocks;

[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
invention;
[0161]
[0162]
invention;

[0163]

FIG
FIG

FIG.
FIG.
FIG.
FIG.
FIG.

FIG.
FIG.

FIG

invention; and

[0164]

FIG

. 9 is a schematic diagram of an affine model merge mode;

. 10 is a schematic diagram of a complex merge mode;

11 is a schematic diagram of an ATMVP prediction mode;

12 is a schematic diagram of an STMVP prediction mode;

13 is a schematic diagram of planar motion vector derivation;

14 shows a decoding method according to an embodiment of the present invention;

15 shows another decoding method according to an embodiment of the present

16 shows a syntax table according to an embodiment of the present invention;

17 shows another decoding method according to an embodiment of the present

. 18 shows a decoding apparatus according to an embodiment of the present

. 19 shows a coding device according to an embodiment of the present invention.
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DESCRIPTION OF EMBODIMENTS

[0165]  The following describes the embodiments of this application with reference to the
accompanying drawings in the embodiments of this application.

[0166] As shown in FIG. 1, an encoding process mainly includes the following stages: intra
prediction (Intra Prediction), inter prediction (Inter Prediction), transform (Transform),
quantization (Quantization), entropy encoding (Entropy encode), in-loop filtering (in-loop filtering)
(mainly de-blocking filtering), and the like. After a picture is split into coding blocks, intra
prediction or inter prediction is performed. Then transform and quantization are performed after
the residual is obtained. Finally, entropy encoding is performed and a bitstream is output. Herein,
a coding block is an array with a size of MxN samples (where M may be equal or unequal to N).
In addition, a sample value of each sample location is given.

[0167] Intra prediction means predicting a sample value of a sample in a current coding block
based on a sample value of a sample in a reconstructed area in a current picture.

[0168] Inter prediction means searching a reconstructed picture for a matched reference block
for a current coding block in a current picture; using a sample value of a sample in the reference
block as prediction information or a predictor (no differentiation is made between the prediction
information and the predictor hereinafter) of a sample value of a sample in the current coding block,
where this process is referred to as motion estimation (Motion estimation, ME) (as shown in FIG.
2B); and transmitting motion information of the current coding block.

[0169] It should be noted that the motion information of the current coding block includes
prediction direction indication information (generally forward prediction, backward prediction, or
bidirectional prediction), one or two motion vectors (Motion vector, MV) pointing to the reference
block, and indication information (generally denoted as a reference index) of a picture in which
the reference block is located.

[0170] Forward prediction means selecting a reference picture from a forward reference
picture set, to obtain a reference block for the current coding block. Backward prediction means
selecting a reference picture from a backward reference picture set, to obtain a reference block for
the current coding block. Bidirectional prediction means selecting a reference picture from a
forward reference picture set and a reference picture from a backward reference picture set, to

obtain a reference block. When the bidirectional prediction method is used, the current coding
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block has two reference blocks. Each reference block requires a motion vector and a reference
index for an indication. A predictor of a sample value of a sample in the current block is determined
based on sample values of samples in the two reference blocks.

[0171] In the motion estimation process, the current coding block needs to try a plurality of
reference blocks in the reference picture, and a specific reference block or specific blocks that are
finally used for prediction is/are determined through rate distortion optimization (Rate-distortion
optimization, RDO) or by using another method.

[0172] After the prediction information is obtained through intra prediction or inter prediction,
residual information is obtained by subtracting the corresponding prediction information from the
sample value of the sample in the current coding block. Then, the residual information is
transformed by using a method such as discrete cosine transform (Discrete Cosine Transformation,
DCT). Then, a bitstream is obtained through quantization and entropy encoding. A filtering
operation needs to be performed on a result by adding a predicted signal and a reconstructed
residual signal, to obtain a reconstructed signal. The reconstructed signal is used as a reference
signal for subsequent encoding.

[0173] Decoding is an inverse process of encoding. For example, as shown in FIG. 3, entropy
decoding, inverse quantization, and inverse transform are first performed to obtain the residual
information; and the bitstream is decoded to determine whether intra prediction or inter prediction
is used for the current coding block. If intra prediction is used, prediction information is
constructed based on a sample value of a sample in a reconstructed area around the current coding
block by using the intra prediction method. If inter prediction is used, motion information needs
to be parsed, a reference block is determined in a reconstructed picture based on the motion
information obtained through parsing, and a sample value of a sample in the block is used as
prediction information. Such a process is referred to as motion compensation (Motion
compensation, MC). Reconstructed information may be obtained by performing a filtering
operation on a result by adding the prediction information and residual information.

[0174] In HEVC, two inter prediction modes are used: an advanced motion vector prediction
(Advanced Motion Vector Prediction, AMVP) mode and a merge (Merge) mode.

[0175] In the AMVP mode, a candidate motion vector list is constructed based on motion
information of a spatially or temporally neighboring coded block of the current coding block. Then,
an optimal motion vector is determined from the candidate motion vector list, and the optimal
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motion vector is used as a motion vector predictor (Motion vector predictor, MVP) of the current
coding block. A rate-distortion cost is calculated according to formula (1), where J represents a
rate-distortion cost RD Cost, SAD represents a sum of absolute differences (Sum of Absolute
Differences, SAD) between an original sample value and a predicted sample values that is obtained
through motion estimation performed by using a candidate motion vector predictor, R represents
a bit rate, and A represents a Lagrange multiplier. An encoder side transfers, to a decoder side, an
index value of the selected motion vector predictor in the candidate motion vector list and a
reference index value. Further, motion search is performed in an MVP-centric neighboring area,
to obtain an actual motion vector of the current coding block. The encoder side transfers a
difference (Motion vector difference) between the MVP and the actual motion vector to the
decoder side.
J=SAD + AR (1)

[0176] In the merge mode, a candidate motion information list is first constructed based on
motion information of a spatially or temporally neighboring coded block of the current coding
block; optimal motion information is then determined from the candidate motion information list
according to a rate-distortion cost criterion, and the optimal motion information is used as motion
information of the current coding block; and an index value (denoted as a merge index, which is
also applied to the following description) of a location of the optimal motion information in the
candidate motion information list is then transferred to the decoder side. The candidate motion
information of the spatially or temporally neighboring coded block of the current coding block is
shown in FIG. 4. The spatial candidate motion information is from five spatially neighboring
blocks (Ao, A1, Bo, B1, and By). If a neighboring block is unavailable or the neighboring block is
intra coded, motion information of the neighboring block is not added into the candidate motion
information list. The temporal candidate motion information of the current coding block is
obtained by scaling an MV of a collocated block in a reference picture based on the reference
picture and a picture order count (Picture order count, POC) of a current picture. Whether a block
at a location T in the reference picture is available is first determined. If the block is unavailable,
a block at a location C is selected.

[0177] It can be learned that, the candidate motion vector list (also referred to as a list of
candidates, which may be referred to as a candidate list for short) needs to be maintained in both
the AMVP mode and the merge mode. Before new motion information is added into the candidate
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list, whether same motion information already exists in the list is first checked. If the same motion
information exists in the list, the motion information is not added into the list. The check process
Is referred to as pruning of the candidate motion vector list. Pruning of the list prevents existence
of same motion information in the list, and this avoids redundant rate-distortion cost calculation.
[0178] In HEVC inter prediction, all samples in a coding block use same motion information,
and then motion compensation is performed based on the motion information, to obtain predictors
of the samples of the coding block. However, in the coding block, not all samples have a same
motion characteristic. Using the same motion information may result in inaccuracy of motion
compensation prediction and result in more residual information.

[0179] In existing video coding standards, block matching motion estimation according to a
translational motion model is used, and it is assumed that all samples in a block have consistent
motion. However, in the real world, there are a variety of motions. Many objects, for example, a
rotating object, a roller coaster rotating in different directions, fireworks, and some stunts in
movies, are not in a translational motion. For these moving objects, especially those in a UGC
(User Generated Content) scenario, if coding is performed by using a translational motion model-
based block motion compensation technology in the existing coding standard, coding efficiency is
greatly affected. Therefore, studies on a non-translational motion model have been carried out in
the industry and by Huawei. In particular, in-depth studies have been carried out on an affine
transformation—based motion model, to further improve the coding efficiency.

[0180] Non-translational motion model-based prediction means that, motion information of
each motion compensation subunit in the current coding block is derived by using a same motion
model on both the encoder side and the decoder side, and motion compensation is performed based
on the motion information of the motion compensation subunit to obtain a prediction block, to
improve prediction efficiency. Commonly used motion models include a 6-parameter affine
transformation model and a 4-parameter affine transformation model.

[0181] The 4-parameter affine transformation model is shown in formula (2):

)

[0182] The 4-parameter affine transformation model may be represented by using motion

{vx =a; +aszx +a,y
VY = a; — QuX + azy

vectors of two samples and coordinates of the motion vectors relative to a sample of the upper-left
vertex of the current coding block, and a sample used to represent a motion model parameter is

denoted as a control point. If samples in the upper-left vertex (0, 0) and the upper-right vertex (W,
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0) are used as control points, motion vectors (vXo, Vyo) and (vxi, vy1) of the control points in the
upper-left vertex and the upper-right vertex of the current coding block are first determined. Then,
motion information of each motion compensation subunit in the current coding block is derived
according to formula (3), where (X, y) represents coordinates, relative to the sample in the upper-
left vertex of the current coding block, of a motion compensation subunit, and W and H

respectively represents the width and the height of the current coding block.

VX1—VXg x — Vy1—VYo

VX = Yy + vx,

vylv—VvyO vxlvl/vxo (3)
vy = W X+ > Y + vy,

[0183] The 6-parameter affine transformation model is shown in formula (4):

{vx = aq + asx + asy 4
vy=a2+a5x+a6y ()

[0184] The 6-parameter affine transformation model may be represented by using motion
vectors of three samples and their coordinates relative to the top-left sample of the current coding
block. If samples in the upper-left vertex (0, 0), the upper-right vertex (W, 0), and the lower-left
vertex (0, H) are used as control points, motion vectors (vVXo, Vo), (VX1, Vy1), and (vxz, vy2) of the
control points in the upper-left vertex, the upper-right vertex, and the lower-left vertex of the
current coding block are first determined. Then, motion information of each motion compensation
subunit in the current coding block is derived according to formula (5), where (X, y) represents
coordinates, relative to the sample in the upper-left vertex of the current coding block, of a motion
compensation subunit, and W represents the width of the current coding block.
_ vx,—vx, VX2 —VYo

vx =———x+———y +vxg

VY1—VYo VY2 VX

vy = X+ =y + vy,

()

[0185] An 8-parameter bilinear model is shown in formula (6):

(6)

[0186] The 8-parameter bilinear model may be represented by using motion vectors of four

{vx =a, +azx + agy + a;xy
vy = a; + asx + agy + agxy

samples and coordinates of the motion vectors relative to a sample of the upper-left vertex of the
current coding block. If samples of the upper-left vertex (0, 0), the upper-right vertex (W, 0), the
lower-left vertex (0, H), and the lower-right vertex (W, H) are used as control points, motion
vectors (VXo, VYo), (VX1, vy1), (VX2, Vy2), and (vxs, vys) of the upper-left vertex, the upper-right
vertex, the lower-left vertex, and the lower-right vertex control points of the current coding block

are first determined. Then, motion information of each motion compensation subunit in the current
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coding block is derived according to formula (7), where (X, y) represents coordinates, relative to
the sample in the upper-left vertex of the current coding block, of a motion compensation subunit,

and W and H are the width and height of the current coding block respectively.

Vix—Vox V2x—Vox U3x+Vox—Vix—Vax
x+ +

U, = + v
x w H WH y 0x (7)
Uly—on Uzy—voy v3y+v0y—v1y—vzy
v, = X 1%
y w eyt WH Y+ voy

[0187] A coding block that is predicted according to the non-translational motion model is
referred to as a non-translational coding block.
[0188] Generally, motion information of a control point of the non-translational coding block
may be obtained in an affine transformation—based advanced motion vector prediction (Advanced
Motion Vector Prediction, AMVP) mode or an affine transformation—based merge (Merge) mode.
[0189] The following describes a method for obtaining motion information of two control
points in the 4-parameter affine transformation model.
[0190] Affine transformation—based advanced motion vector prediction mode:
[0191] (1) Constructing a candidate motion vector 2-tuple
[0192] Motion vectors of the top-left vertex and the top-right vertex of a current coding block
are determined based on motion information of a neighboring coded block of the current coding
block. As shown in FIG. 5, motion vectors of neighboring coded blocks A, B, and C of the top-left
vertex are used as candidate motion vectors of the top-left vertex of the current coding block, and
motion vectors of neighboring coded blocks D and E of the top-right vertex are used as candidate
motion vectors of the top-right vertex of the current block. The candidate motion vectors of the
upper-left vertex and the candidate motion vectors of the upper-right vertex are combined to
constitute a candidate motion vector 2-tuple queue of two control points:

{(vo4, v1p), Woa, V1£), (Wos, V1p), (Wop, V1£), (Woc, V1p), (Woc, V16)}-
[0193] v, represents the candidate motion vector of the top-left vertex, and v; represents the
candidate motion vector of the top-right vertex. Locations of the candidate motion vectors in the
queue are indexed, where index values are 0, 1, 2, 3, 4, and 5.
[0194] Optionally, the candidate motion vector 2-tuple queue is pruned and sorted according
to a particular rule, and truncation and filling may be performed on the candidate motion vector 2-
tuple queue to obtain a particular quantity of elements included in the queue.
[0195] (2) Determining an optimal candidate motion vector 2-tuple
[0196] On an encoder side, a motion vector of each motion compensation subunit (which is a
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sample or a sample block, obtained through splitting by using a specific method, with a size of
N_1xN_2) in the current coding block is obtained by using each candidate motion vector 2-tuple
according to formula (3), to obtain a sample value of a location in a reference picture to which a
motion vector of each motion compensation subunit points. The sample value is used as a predictor
of a sample value of a sample in the current coding block for affine transformation motion
compensation. An average value of differences between original values and predictors that are of
samples in the current coding block is calculated, and motion vectors in a candidate motion vector
2-tuple corresponding to a minimum difference average are selected as motion vector predictors
of the two control points in the current coding block. An index value representing a location of the
2-tuple in the candidate motion vector 2-tuple queue is encoded into a bitstream, and is sent to a
decoder.

[0197] On a decoder side, the index value is parsed to obtain the motion vector predictors of
the two control points.

[0198] (3) Determining a motion vector of a control point

[0199] On the encoder side, motion search is performed within a specific search range by using
the motion vector predictors of the two control points as search start points, to obtain the motion
vectors of the two control points. Differences between the motion vectors and the motion vector
predictors of the two control points are transferred to the decoder side.

[0200] On the decoder side, the motion vector differences of the two control points are parsed
and added to the motion vector predictors, to obtain the motion vectors of the control points.
[0201] FIG. 6 shows a system framework according to the present invention. The present
invention is mainly related to video encoding and video decoding in the system framework. An
existing video transmission system typically includes collection, encoding, sending, receiving,
decoding, and display. A collection module includes a camera or a camera module and a pre-
processor, and converts an optical signal into a digital video sequence. Then the video sequence is
encoded by an encoder and converted into a bitstream. The bitstream is then sent by a sending
module to a receiving module through a network, converted by the receiving module, and decoded
and reconstructed by a decoder into the video sequence. Finally, the reconstructed video sequence
IS subject to post processing such as rendering, and sent to a display device for displaying.

[0202]  The present invention is mainly related to video encoding and video decoding in the
system framework.

43



10

15

20

25

30

[0203] An application scenario of the present invention is shown in a hybrid coding
framework—based video encoding and decoding system shown in FIG. 1 and FIG. 2. An encoding
process, as shown in FIG. 1, mainly includes intra prediction (Intra Prediction), inter-prediction
(Inter Prediction), transform (Transform), quantization (Quantization), entropy encoding (Entropy
encode), loop filtering (Loop filter), and other stages. These procedures are mainly used to
respectively implement the following operations: obtaining a prediction block from a neighboring
sample of a current picture, computing MV information and obtaining a prediction block from a
reference picture, transforming a residual from a sample domain to a transform domain,
compressing a transform-domain coefficient, compressing encoding information, and performing
post-processing on a reconstructed picture. Operations in a decoding system, as shown in FIG. 2,
are an inverse process performed in the encoding process. The present invention is mainly applied

to inter prediction in the video encoding and decoding system.

Embodiment 1 (Encoder Side)

[0204] Brief descriptions: A listO and a listl are constructed in different motion information
list construction modes for a current block (Block). The list0 is a candidate motion vector list used
for the current block when the current block is predicted by using a block as a basic prediction
unit. The listl is a candidate motion vector list used for the current block when the current block
is predicted by using a subblock as a basic prediction unit. The current block may be split into a
plurality of subblocks, and each subblock may be in a square or rectangle shape. The subblock
may have, for example but is not limited to a size of 4x4, 8x8, or 4x8. The listO and the listl
include candidate motion information. The candidate motion information includes a motion vector,
a prediction direction, a reference index, and the like. Briefly, the listO and the list1 are constructed
in different motion information list construction modes applicable to features of the current block.
[0205] For example, the block-based list0O may include an HEVC mode and a non-adjacent
mode; and

the subblock-based listl may include an AFFINE mode (including a motion model—
based affine model merge mode and/or a control point-based complex merge mode), an ATMVP
mode, an STMVP mode, and a planar mode.
[0206] In a specific implementation process, the block-based list0 may include one or more of

candidate motion vector derivation modes such as the HEVC mode and the non-adjacent mode,
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and the subblock-based list1 may include one or more of candidate motion vector derivation modes
such as the AFFINE mode, the ATMVP mode, the STMVP mode, and the planar mode. For
example, the listl may alternatively include only the ATMVP mode. In this application, a plurality
of modes may be used for description.

[0207] S11: Construct a first candidate motion information list (List0) of the current coding
block, that is, construct the block-based candidate motion information list. Motion information in
the ListO may be referred to as block-based candidate motion information.

[0208] S11.1: Motion information of a spatially and/or temporally neighboring coded block of
the current coding block is added into the first candidate motion information list according to a
preset rule in the HEVC mode.

[0209] FIG. 7 shows motion information of spatially neighboring candidate blocks. In the
leftmost, spatial candidate blocks are selected in the following sequence: a1, b1, bo, a0, and (b2). If
any of the first four blocks is unavailable, whether motion information of b, exists and is available
is checked. If the motion information of b exists and is available, the motion information of by is
added into the candidate motion information list. Then, temporal candidate motion information
and/or a zero vector are/is considered to be added into the motion information list. It should be
understood that there may be a plurality of preset rules for selecting a spatial candidate and a
temporal candidate. This is not limited in the present invention.

[0210] In a possible implementation process, a derivation sequence may be ao, bo, b1, a1, and
b2. The location by is considered only if any CU in the locations ao, bo, b1, and a; is unavailable
(for example, the CU belongs to another slice or another tile) or the CU is intra coded. After the
candidate location a: is added, redundancy check needs to be performed when remaining
candidates are added. The redundancy check prevents a candidate item with same motion
information from being added into the list, thereby improving coding efficiency. To reduce
computation complexity, some candidates may be selectively considered in the redundancy check.
For example, a candidate is added into the list only when there is no same motion information for
the corresponding candidate used for redundancy check.

[0211] In a possible implementation, a maximum quantity of spatial candidate blocks is 4. In
addition, if a quantity of pieces (excluding repeated and unqualified information) of candidate
motion information in the listO is equal to MaxNumMergeCand, insertion or addition is stopped.
A maximum quantity of pieces MaxNumMergeCand of candidate motion information in a

45



10

15

20

25

candidates Listl may be transmitted in a bitstream, or a default value may be used in encoding and
decoding. In this embodiment, the maximum quantity of pieces of candidate motion information
is, for example, 5.

[0212] Optionally, the block-based candidate motion information list includes a candidate
motion information list that is constructed in a conventional merge mode (which may also be
expressed as a general_merge or regular_merge mode in some scenarios) defined according to an
HEVC standard or an evolved version of the HEVC standard. All candidate motion information in
the block-based candidate motion information list may be motion information of a spatially or
temporally neighboring coded block of the current block. Alternatively, some candidate motion
information may be motion information of the spatially or temporally neighboring coded block of
the current block, and some of the candidate motion information may be motion information
obtained in another manner.

[0213] S11.2: Add, to the first candidate motion information list according to the preset rule,
motion information of a spatially non-neighboring coded block of the current coding block.
[0214] Motion vectors of spatially non-neighboring candidate blocks are shown in the
following figure (FIG. 8). Spatial candidate blocks are selected in the following sequence: a
candidate block 6 to a candidate block 49. Motion information corresponding to an available
location block is sequentially inserted into the first candidate motion information list after
availability is checked and repeated items are removed. If a quantity of pieces (excluding repeated
and unqualified information) of candidate motion information in the list0 is equal to
MaxNumMergeCand, insertion is stopped.

[0215]  The listO is constructed based on S11.1 and S11.2. If the quantity of pieces (excluding
repeated and unqualified information) of candidate motion information in the listO is less than 5,
the quantity of pieces of candidate motion information in the list is enabled to reach a specified
quantity by adding a zero motion vector. For example, the first candidate motion information list

(ListO) of the current block may be in the following form.

Table 1
mv-idx (binarization) Candidate block motion vector
0 (0) MVa: (equivalent to MV1)

46



10

15

mv-idx (binarization) Candidate block motion vector
1(10) MVe: (equivalent to MV>)

2 (110) MV7

3 (1110) MVs

4 (1111) MV1,

[0216]  Alternatively, the first candidate motion information list (List0) of the current block

may be in the following form.

Table 2
mv-idx Candidate block motion vector
0 MVa1 (equivalent to MV1)
1 MVe: (equivalent to MV>)
2 MV7
3 MVs
4 0

[0217] It should be noted that, in the present invention, in S11 of constructing the block-based
candidate motion information list, a sequence of adding the candidate motion information into the
list in S11.1 and adding the candidate motion information into the list in S11.2 is not limited. The
motion information in S11.1 may be first added, and the motion information in S11.2 is then added,;
the motion information in S11.2 may be first added, and the motion information in S11.1 is then
added; or the motion information in S11.1 and S11.2 may be alternately added into the list.
Alternatively, either or both of S11.1 and S11.2 may be performed for S11.

[0218] S12: Construct a second candidate motion information list (List1) of a current encoding
subblock, that is, construct the subblock-based candidate motion information list. Motion
information in the listl may be referred to as subblock-based candidate motion information.
[0219] S12.1: Motion information of a spatially neighboring coded block of the current coding
block is added into the second candidate motion information list (List1) according to a preset rule

in @ motion model-based affine model merge (Affine model merge, AMM) mode.
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[0220] To improve coding efficiency when the current block is an affine transformation
prediction block, when motion information of a control point of the current block is encoded, one
block is selected from neighboring blocks of the current block according to a preset selection policy,
and motion information of a vertex of the current block is derived based on motion information of
a vertex of the block (This may be referred to as luma affine control point motion vectors from a
neighbouring block in the standard). The encoder side does not need to transfer indication
information of the selected neighboring block to a decoder side. In this case, the current block and
the neighboring block use a same affine transformation model.

[0221] As shown in FIG. 9, A, B, C, D, and E are neighboring coded blocks of the current
coding block, and traversing is performed in a sequence of A, B, C, D, and E to find an affine
coded block, motion information of a control point of the affine coded block is obtained, and
motion information of the upper-left vertex and the upper-right vertex of the current coding block
is further derived.

[0222]  The following uses A as an example to describe a derivation process, and other cases
are similar. If a coded block corresponding to A is an affine coded block, a motion vector (vxz, vy»)
of the upper-left vertex (x2, y2) and a motion vector (vxs, vys) of the upper-right vertex (xs, ys) of
the affine coded block are obtained. A motion vector (vxo, Vyo) of the upper-left vertex (Xo, Yo) of
the current coding block is calculated according to formula (8). A motion vector (vxi, vy1) of the

upper-right vertex (x1, y1) of the current coding block is calculated according to formula (9).

VXg = UXy + (wf’—::m X (xg — x3) — —(23::3])2) X Yo —¥2)
37Xz 372 (8)
VYo = VXy + (vz?'—_zm X (xo —x2) + —(viS_zxZ) X (Yo —¥2)
3 2 3 2
_ (vx3—vx3) (vys—vy2)
VX = VX X (X — X)) — X (Y1 — V2)
X3—X3 (x3—x2) (9)
vy, = UXy + (1’1’3—:?’2) X (X1 —x3) + —(wf:zxﬂ X (Y1 —¥2)
3 2 3 2

[0223] Motion information corresponding to an available location block is sequentially
inserted into the second candidate motion information list (List1) after availability is checked and
repeated items are removed. If a quantity of pieces (excluding repeated and unqualified
information) of candidate motion information in the listl is equal to MaxNumMergeCand,
insertion is stopped.

[0224] S12.2: Add, into the second candidate motion information list (Listl) according to a

preset rule in a control point-based complex merge mode (Complex merge mode), motion
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information of a spatially neighboring coded block of the current coding block.

[0225] First, motion information of each control point is derived. As shown in FIG. 10, a CPx
(k =1, 2, 3, 4) represents a k™ control point. Ao, A1, Az, Bo, B1, Bz, and B represent spatially
neighboring locations of the current block, and are used for predicting the CPx (k = 1, 2, 3). T,
represents a temporally neighboring location of the current block, and is used for predicting the
CPa.

[0226] Coordinates of CPi, CP2, CP3, and CP4 are (0, 0), (W, 0), (H, 0), and (W, H),
respectively, where W and H represent the width and the height of the current block.

[0227] For each control point, motion information of the control points is obtained in the
following sequence:

[0228] For the CP1, a check sequence is B2->A,->Bs. If B; is available, motion information of
B2 is used. Otherwise, Az and Bs are checked. If motion information of all the three locations is
unavailable, motion information of the CP1 cannot be obtained.

[0229] For the CP», a checking sequence is Bo->B1.

[0230] For the CPs, a checking sequence is Ao->A1.

[0231] For the CP4, motion information of T, is used.

[0232] Herein, "available™ herein means that a block in a location X is encoded and is inter
encoded. Otherwise, the location X is unavailable.

[0233] It should be noted that other methods for obtaining motion information of a control
point are also applicable to the present invention. Details are not described herein.

[0234] Then, the motion information of the control points is combined to obtain non-
translational (affine model-based) motion information.

[0235] Motion information of two control points is combined to construct a 4-parameter affine
transformation model. Two of the control points are combined as follows: {CP1, CP4}, {CP2, CP3},
{CP1, CP2}, {CP2, CP4}, {CP1, CP3}, and {CP3, CP4}. For example, a 4-parameter affine
transformation model constructed with the control points CP1 and CP> is denoted as affine (CP4,
CPy).

[0236] Motion information of three control points is combined to construct a 6-parameter
affine transformation model. Three of the control points are combined as follows: {CP1, CP2, CP4},
{CP1, CP2, CPs}, {CP2, CPs3, CP4}, and {CP1, CP3, CP4}. For example, a 6-parameter affine
transformation model constructed with the control points CP1, CP2, and CP3z is denoted as affine
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(CPy, CP2, CP3).

[0237] Motion information of four control points is combined to construct an 8-parameter
bilinear model. An 8-parameter bilinear model constructed with the control points CP1, CP2, CPg,
and CPg is denoted as bilinear (CP1, CP2, CP3, CPa).

[0238] These models (different types of models or a same type of models) are traversed in a
pre-configured sequence. If motion information of a control point corresponding to a combination
model is unavailable, the model is considered to be unavailable. Otherwise, a reference index
(motion vectors of all control points point to a same reference picture) of the model is determined,
and a motion vector of the control point is scaled. For example, the motion vector is scaled
according to formula (10). A scaling coefficient is a ratio of a distance from a current picture to a
reference picture versus a distance from the current picture to a reference picture of a neighboring
block. If motion information of all the control points is consistent after scaling, the model is invalid.
Otherwise, motion information of the control points constructing the model is added into the

candidate motion information list.

__ CurPoc—-DesPoc

MV, X MV (10)

- CurPoc—SrcPoc

[0239] Motion information corresponding to an available location block is sequentially
inserted into the second candidate motion information list (List1) after availability is checked and
repeated items are removed. If a quantity of pieces (excluding repeated and unqualified
information) of candidate motion information in the listl is equal to MaxNumMergeCand,
insertion is stopped.

[0240] Candidate motion information obtained in the complex merge mode is referred to as
constructed affine control point motion vector merging candidates in a latest standard.

[0241] S12.3: Add an ATMVP and/or STMVP candidate motion vector into the second
candidate motion information list (List1) according to a preset rule.

[0242] By using a subblock-based motion vector prediction (Sub-BLOCK-based motion
vector prediction, SMVP) technology, a current coding unit is split into coding subunits each with
a size of MxN, motion information of each coding subunit is derived, and then motion
compensation is performed based on motion information of all the coding subunits, to obtain a
predictor of the current coding unit.

[0243] In the technology, there are two types of candidate motion information in the merge

mode: advanced temporal motion vector prediction (Advanced temporal motion vector prediction,
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ATMVP) candidate motion information and spatial-temporal motion vector prediction (Spatial-
temporal motion vector prediction, STMVP) candidate motion information.
[0244] In the ATMVP technology, a collocated reference picture (Collocated reference picture)
is first determined, a current coding unit (the current block) is split into coding subunits (coding
subblocks) each with a size of MxN, motion information of a center point location sample of a
coding subunit that corresponds to each current coding subunit and that is in the collocated
reference picture is obtained, the motion information is scaled, and the motion information is
converted into motion information of each current coding subunit, as shown in FIG. 11.
[0245] In the STMVP technology, motion information of each current encoding subunit at an
upper spatially neighboring location, a left spatially neighboring location, and a lower-right
temporally neighboring location is obtained; an average value of the motion information is
calculated; and the calculated average value is converted into motion information of each current
encoding subunit. As shown in the following figure (FIG. 12), the current coding unit is split into
four encoding subunits: A, B, C, and D. A is used as an example. Motion information of the
encoding subunit A is derived based on motion information of spatially neighboring locations c
and b and motion information of the location D in the collocated reference picture.
[0246] Motion information corresponding to an available location block is sequentially
inserted into the second candidate motion information list (List1) after availability is checked and
repeated items are removed. If a quantity of pieces (excluding repeated and unqualified
information) of candidate motion information in the listl is equal to MaxNumMergeCand,
insertion is stopped.
[0247] S12.4: Add planar candidate motion information into the second candidate motion
information list (List1l) according to a preset rule.
[0248] Refer to FIG. 13. Motion information of a lower-right temporally neighboring MxN
block of the current block is obtained. Motion information of each right neighboring MxN block
R (W, y) is obtained through vertical interpolation according to the following formula based on
motion information of an upper-right spatially neighboring block (AR) and the motion information
of the lower-right temporally neighboring MxN block (BR), where MxN represents a size of a
block:

RW,y)=((H-y-1)xAR + (y + 1) x BR)/H.
[0249] Motion information of each lower neighboring MxN block (B(x, H)) is obtained
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through horizontal interpolation according to the following formula based on motion information
of a lower-left spatially neighboring MxN block (BL) and the motion information of the lower-
right temporally neighboring MxN block (BR):

B(X, H) = (W — x — 1) x BL + (x + 1) x BR)/W.
[0250] (x, y) represents coordinates of a current MxN subblock relative to an upper-left
subblock of the current block. W and H respectively represent the width and the height (measured
in subblocks) of the current block. AR represents the motion information of the upper-right
spatially neighboring MxN block. BR represents the motion information of the lower-right
temporally neighboring MxN block. BL represents the motion information of the lower-left
spatially neighboring MxN block.
[0251] Motion information of each subblock is obtained in the following manner.
[0252] A horizontal motion vector is obtained through horizontal interpolation according to
the following formula based on a motion vector of a left neighboring MxN block and a motion

vector of a right neighboring MxN block in a row in which the current subblock is located:
P.(X,y)=W-1-X)xL(-Ly)+(x+1)xRW,Yy).
[0253] A vertical motion vector is obtained through vertical interpolation according to the

following formula based on a motion vector of an upper neighboring MxN block and a motion

vector of a lower neighboring MxN block in a column in which the current subblock is located:
P(xy)=(H-1-y)x A(x,~1) +(y+1)x B(x,H).

[0254] A mean value of the motion vectors obtained through horizontal and vertical linear
interpolation is obtained according to the following formula, that is, a motion vector of each
subblock is:

P(X,¥) = (H x Pn(X, y) +W x Py(X, y) + H x W)/(2 x H x W).
[0255] L(-Ly) and R(W,y) respectively represent the motion vector of the left
neighboring MxN block and the motion vector of the right neighboring MxN block in the row in
which the current subblock is located. A(x,—1) and B(X,H) respectively represent the motion

vector of the upper neighboring MxN block and the motion vector of the lower neighboring MxN

block in the column in which the current subblock is located. Ph(X, Y) represents the motion

vector obtained through horizontal interpolation. PV(X, Y) represents the motion vector obtained

through vertical interpolation.
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[0256] If all spatial and temporal neighboring blocks (and temporally neighboring blocks)
contain same motion information (only existing and processed motion information) in a list, the
list is unavailable. If two lists are unavailable, planar motion information is unavailable.
Alternatively, if all spatially neighboring blocks (and temporally neighboring blocks) contain same
motion information (only existing and processed motion information) in a list, the same motion
information is motion information of all subblocks of the current coding block in the list.

[0257] Motion information corresponding to an available location block is sequentially
inserted into the second candidate motion information list (List1) after availability is checked and
repeated items are removed. If a quantity of pieces (excluding repeated and unqualified
information) of candidate motion information in the listl is equal to MaxNumMergeCand,
insertion is stopped.

[0258]  The listl is constructed based on S12.1 to S12.4. If the quantity of pieces (excluding
repeated and unqualified information) of candidate motion information in the listl is less than 5,
the quantity of pieces of candidate motion information in the list is enabled to reach a specified
quantity by adding a zero motion vector. For example, the second candidate motion information

list (List1) of the current block may be in a form shown in Table 3:

Table 3
mv-idx Candidate block motion vector
0 MV amm-A
1 MVcp-8
2 MV atmvp-a
3 MVstmve-b
4 MVpLaNAR

[0259] Alternatively, the second candidate motion information list (List1) of the current block

may be in a form shown in Table 4:

53



10

15

20

Table 4

mv-idx Candidate block motion vector
0 MV amm-A

1 MVcp-8

2 MV armve-a

3 MVpLaNAR

4 0

[0260] It should be noted that, in the present invention, in S12 of constructing the subblock-
based candidate motion information list, a sequence of adding the candidate motion information
in S12.1, S12.2, S12.3, or S12.4 into the list is not limited. The candidate motion information may
be added in a specific sequence; or different types of motion information may be alternately added
into the list; or one or more of the candidate motion information in S12.1, S12.2, S12.3, and S12.4
may be added into the list.

[0261] It should be understood that the subblock-based candidate motion information list is a
candidate motion information list constructed in a subblock-based merge mode (merge_subblock)
mode, and the subblock-based candidate motion information list may include a candidate motion
information list constructed in at least one subblock-based merge mode of affine model merge,
complex merge, or ATMVP. All candidate motion information in the subblock-based candidate
motion information list may be obtained through derivation in the affine model merge mode, or in
the complex merge mode, or only in the ATMVP mode, or in a plurality of different modes. The
plurality of different modes may be any combinations of the three modes of affine model merge,
complex merge, and ATMVP. In some possible cases, the candidate motion information list may
further include motion information obtained in another subblock-based mode. The candidate
motion information may be added into the list as follows: Candidate motion information derived
in the ATMVP mode may be first added, and then candidate motion information derived in another
mode may be added. The combination manner and the adding sequence, are not enumerated or
described in detail in the present invention.

[0262] Optionally, a block including 2x2 subblocks is used as an example. A possible

implementation form of the subblock-based constructed candidate motion information list listl
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may include: {ATMVP ((MVxo1, MVyo1) (MVx02, MVy02) (MVx03, MVy03) (MVixoa, MVy0s)), (MVid,
MVy1), (MVyx2, MVy2), (MVy3, MVy3), (MVxs, MVy4)}. If a value of an index is O, corresponding
prediction may be respectively performed on the four subblocks based on (MVxo1, MVyo1) (MVxo2,
MVyo2) (MVxo3, MVyo3) (MVxos, MVyos) subsequently. If a value of an index is 1, each MV of a
subblock of the current block is derived based on (MV«i, MVy1) in the AFFINE mode. Then, each
subblock of the current block is predicted based on each derived MV.
[0263] Optionally, a possible implementation form of the subblock-based constructed
candidate motion information list listl may include: {ATMVP (MVyi, MVy1), (MVx2, MVy2),
(MVyx3, MVy3), (MVx4, MVy4)}. If a value of an index is 0, motion information that is last used is
obtained through ATMVP. If a value of an index is 1, used motion information is an MV, derived
based on (MVx1, MVy;1) in the AFFINE mode, of a subblock of the current block.
[0264] S13: Select optimal candidate motion information from the two lists.
[0265] The optimal candidate motion information is determined from the two candidate
motion information lists according to a minimum rate-distortion cost criterion, and the optimal
candidate motion information is used as the motion information of the current coding block. Then,
an index (for example, list-idx) of a candidate motion information list including the optimal
candidate motion information and an index value (for example, mv-idx) of a location of the optimal
candidate motion information in the list are transferred to the decoder side. A rate-distortion cost
is calculated according to the following formula, where J represents a rate-distortion cost RD Cost,
SAD represents a sum of absolute differences (Sum of Absolute Differences, SAD) between an
original sample value and a predicted sample value that is obtained through motion compensation
performed by using candidate motion information, R represents a bit rate, and A represents a
Lagrange multiplier. The encoder side transmits an index value of selected motion information in
the candidate motion information list to the decoder side.

] = SAD + AR.
[0266] S14: Perform motion compensation on the current block based on the optimal candidate
motion information obtained in S13, to obtain a sample predictor of the block.
[0267] In addition, it should be understood that "0" and "1™ in the listO and the list1 are merely
used for differentiation. Whether the listO or the list1 is named as a block-based list or a subblock-
based list may be determined according to a preset rule. This is not limited in this application.
[0268] Specifically, if optimal motion information is motion information in the block-based
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candidate motion information list, the current block is predicted based on the optimal motion
information.

[0269] Specifically, if optimal motion information is motion information in the subblock-
based candidate motion information list, at least the following two cases are included.

[0270] Case 1: If the optimal motion information is obtained in an affine mode (including at
least the affine model merge mode or the complex merge mode), motion information
corresponding to a subblock of the current block is derived based on the optimal motion
information, and the subblock of the current block is predicted. The current block may include a
plurality of subblocks, and the subblock of the current block may be any one of the plurality of
subblocks.

[0271] In a possible implementation process, motion information corresponding to each
subblock of the current block is derived based on the optimal motion information, and each
subblock of the current block is correspondingly predicted.

[0272] Case 2: If the optimal motion information is derived through ATMVP, a subblock of
the current block is predicted based on the optimal motion information.

[0273] In a possible implementation process, the optimal candidate motion information may
be a combination of motion information and includes motion information corresponding to each
subblock of the current block, and each subblock of the current block is correspondingly predicted.
[0274] In addition, it should be further understood that performing prediction based on the
optimal motion information may include directly performing prediction based on the optimal
motion information; or may include deriving the optimal motion information, and predicting the
optimal motion information based on motion information derived; or may include correcting the
optimal motion information, and performing prediction based on motion information obtained
through correction.

[0275] The foregoing cases are merely some possible implementations of the present invention,
and shall not constitute any limitation. Other cases are not exhaustively described in the present
invention.

[0276] Optionally, the width of the current block is greater than or equal to a threshold, and/or
the height of the current block is greater than or equal to a threshold. The threshold may be 4, 8,
or 16, but this is not limited.

[0277] According to Embodiment 1, the following method flow may be obtained.
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[0278] S1301: Construct a first list, where the first list is a block-based candidate motion
information list.

[0279] S1302: Construct a second list, where the second list is a subblock-based candidate
motion information list.

[0280] S1303: Determine optimal candidate motion information from the first candidate
motion information list and the second candidate motion information list.

[0281] S1304: Predict a current block based on the optimal motion information.

[0282]  The method may also further include the following steps.

[0283] S1305: Obtain an identifier that is used to determine a candidate motion information
list including optimal candidate motion information of a current block, and obtain an index of the
optimal candidate motion information in the candidate motion information list, where an inter
prediction mode used for the current block is a merge mode, and when the identifier is a first
feature value, the candidate motion information list is the first list, or when the identifier is a second
feature value, the candidate motion information list is the second list.

[0284] S1306: Encode the identifier and the index into a bitstream.

[0285] S1305 and S1306 may further independently constitute a new encoding method. Details
are not described herein.

[0286] Differences between Embodiment 1 and a current technology are as follows: A plurality
of types of candidate motion information are inserted into different candidate motion information
lists, the optimal candidate motion information is selected according to the RDO criterion, and the
optimal candidate motion information is transferred to the decoder side. According to Embodiment
1, the block (BLOCK)-based candidate motion information list and the subblock (Sub-BLOCK)-
based candidate motion information list may be distinguished from each other, so that the block
(BLOCK)-based candidate motion information list and the subblock (Sub-BLOCK)-based
candidate motion information list are obtained. This effectively reduces transmission costs of the

optimal candidate motion information.

Embodiment 2 (Decoder Side)

[0287] Brief descriptions: Candidate motion information of a current block (Block) and
candidate motion information of a current subblock (Sub-BLOCK) may be respectively inserted

(or constructed) into a list0 and a listl in obtaining modes of the candidate motion information.
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[0288] The block-based list0 includes an HEVC mode and a non-adjacent mode.

[0289]  The subblock-based listl includes an AFFINE mode (including a motion model—based
affine model merge mode or a control point—based complex merge mode), an ATMVP mode, an
STMVP mode, and a planar mode.

[0290] In a specific implementation process, the block-based listO may include one or more of
candidate motion vector derivation modes such as the HEVC mode (general_merge or
regular_merge) and the non-adjacent mode, and the subblock-based listl may include one or more
of candidate motion vector derivation modes such as the AFFINE mode, the ATMVP mode, the
STMVP mode, and the planar mode. In this application, a plurality of modes may be used for
description. For example, the listl may alternatively include only the ATMVP mode.

[0291] S21: Parse a bitstream to obtain index information of optimal candidate motion
information.

[0292] Specifically, the bitstream is parsed to obtain an index (for example, list-idx) of a
candidate motion information list including the optimal candidate motion information and an index
value (for example, mv-index) of a location of the optimal candidate motion information in the
list. It should be understood that more syntax elements may be further obtained by parsing the
bitstream, and the list index is merely a possible implementation.

[0293] S22: Construct a candidate motion information list based on an index of the candidate
motion information list.

[0294] For example but not limited to, there may be the following cases.

[0295] If list-idx = 0, specific implementation may be performed by using a method that is the
same as or similar to the method in S11. For example, a block-based candidate motion information
list is constructed in the mode in S11.1 and/or S11.2. For example, the candidate motion
information list may be but is not limited to the list shown in Table 1 or Table 2.

[0296] If list-idx = 1, specific implementation may be performed by using a method that is the
same as or similar to the method in S12. For example, a subblock-based candidate motion
information list is constructed in the mode in S12.1, S12.2, and/or S12.3. For example, the
candidate motion information list may be but is not limited to the list shown in Table 3 or Table 4.
[0297] It can be learned from the tables that, a specific motion vector can be determined
provided that an index (list-idx) of a motion vector list and an index (mv-index) of a vector in the
list are determined. Optionally, an identifier of the index may be represented as, for example, list-
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idx. However, this is not limited. Optionally, a value of the identifier of the index list-idx may
include but not limited to 0 or 1. Optionally, the candidate motion information list constructed in
a block-based mode may be represented as the listO (or list1), and the candidate motion information
list constructed in a subblock-based mode may be represented as the listl (or list0). The "block-
based mode" refers to a mode of performing prediction based on the current block, and the
"subblock-based mode" refers to a mode of performing prediction based on a subblock, where the
subblock is obtained by splitting the current block into a plurality of subblocks.

[0298] It should be understood that specific values of feature values, or forms of identifiers,
or specific representation symbols of lists are not limited and not exhaustively described in the
present invention.

[0299] It should be understood that a list index, or a similar identifier, or a similar syntax
element may be used to determine the candidate motion information list that includes the optimal
candidate motion information of the current block, or may be used to determine a mode of
constructing the candidate motion information list that includes the optimal candidate motion
information of the current block; or may be used to indicate whether a conventional merge mode
or a subblock-based merge mode is used for the current block.

[0300] Optionally, when the bitstream is parsed, the obtained syntax element may include a
list index, and the determining, based on the syntax element, to construct a first list or a second list
for the current coding block includes: obtaining a candidate motion information list index, where
when the list index is a first feature value, it indicates to construct the first list for the current
coding block, or when the list index is a second feature value, it indicates to construct the second
list for the current coding block.

[0301] Optionally, when the bitstream is parsed, the obtained syntax element may include
indication information used to indicate a conventional merge mode used for the current block or
indication information used to indicate a subblock-based merge mode used for the current block.
[0302] Optionally, when the bitstream is parsed, the obtained syntax element may include
indication information used to determine that the block-based candidate motion information list is
used for the current block or indication information used to determine that the subblock-based
candidate motion information list is used for the current block.

[0303] S23: Determine the optimal candidate motion information based on the index
information.
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[0304] Specifically, the optimal candidate motion information is determined from the list
based on list-idx and mv-index.

[0305] For example, if list-idx = 0 and mv-index = 0, motion information of the current block
is MVBL1.

[0306] S24: Perform motion compensation on the current block based on the optimal candidate
motion information obtained in S23, to obtain a sample predictor of the block.

[0307] A specific prediction mode may correspond to a prediction mode on an encoder side.
[0308] Specifically, if optimal motion information is motion information in the block-based
candidate motion information list, the current block is predicted based on the optimal motion
information.

[0309] Specifically, if optimal motion information is motion information in the subblock-
based candidate motion information list, at least the following two cases are included.

[0310] Case 1: If the optimal motion information determined in S23 is obtained in an affine
mode (including at least the affine model merge mode or the complex merge mode), motion
information corresponding to a subblock of the current block is derived based on the optimal
motion information, and the subblock of the current block is predicted. The current block may
include a plurality of subblocks, and the subblock of the current block may be any one of the
plurality of subblocks.

[0311] In a possible implementation process, motion information corresponding to each
subblock of the current block is derived based on the optimal motion information, and each
subblock of the current block is correspondingly predicted.

[0312] Case 2: If the optimal motion information determined in S23 is obtained in the ATMVP
mode, the subblock of the current block is predicted based on the optimal motion information.
[0313] In a possible implementation process, the optimal candidate motion information may
be a combination of motion information and includes motion information corresponding to each
subblock of the current block, and each subblock of the current block is correspondingly predicted.
[0314] Case 3: If the optimal motion information determined in S23 is obtained in the ATMVP
mode through an indication, the optimal motion information is obtained based on the
corresponding indication, and a subblock of the current block is predicted based on the optimal
motion information.

[0315] In a possible implementation process, the optimal candidate motion information may
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be obtained based on indication information. Motion information corresponding to each subblock
of the current block may be obtained in the ATMVP mode based on the indication information,
and each subblock of the current block is correspondingly predicted.

[0316] In addition, it should be further understood that performing prediction based on the
optimal motion information may include directly performing prediction based on the optimal
motion information; or may include deriving the optimal motion information, and performing
prediction based on motion information obtained through derivation; or may include correcting
the optimal motion information, and performing prediction based on motion information obtained
through correction.

[0317] The foregoing cases are merely some possible implementations of the present invention,
and shall not constitute any limitation. Other cases are not exhaustively described in the present
invention.

[0318] Optionally, the width of the current block is greater than or equal to a threshold, and/or
the height of the current block is greater than or equal to a threshold. The threshold may be 4, 8,
or 16, but this is not limited.

[0319] In conclusion, according to Embodiment 1 and Embodiment 2, the following method
procedures may be obtained in the present invention. Refer to FIG. 14 and FIG. 15.

[0320] FIG. 14 shows a decoding method. The method includes the following steps.

[0321] S141: Obtain a construction mode of a candidate motion information list that includes
optimal candidate motion information of a current block, and obtain an index of the optimal
candidate motion information in the candidate motion information list, where the construction
mode of the candidate motion information list is a mode of constructing a block-based candidate
motion information list or a mode of constructing a subblock-based candidate motion information
list.

[0322] For an optional manner, refer to S21 in the embodiment.

[0323] Specifically, an identifier that is used to determine the candidate motion information
list is obtained. An inter prediction mode used for the current block is a merge mode. When the
identifier is a first feature value, the construction mode of the candidate motion information list is
the mode of constructing the block-based candidate motion information list; or when the identifier
is a second feature value, the construction mode of the candidate motion information list is the
mode of constructing the subblock-based candidate motion information list.
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[0324] For an optional manner, refer to the function of the identifier in S22 in the embodiment.
[0325] S142: Construct the candidate motion information list in the construction mode.
[0326] For an optional manner, refer to S22 in the embodiment.

[0327] For construction of the block-based candidate motion information list, refer to S11.1
and/or S11.2 in the embodiment.

[0328] For construction of the subblock-based candidate motion information list, refer to
S12.1, S12.2, S12.3, and/or S12.4 in the embodiment.

[0329] S143: Determine optimal motion information from the constructed candidate motion
information list based on the index. For an optional manner, refer to S13 in the embodiment.
[0330] S144: Predict the current block based on the optimal motion information. For an
optional manner, refer to S14 in the embodiment.

[0331] FIG. 15 shows a decoding method. The method includes the following steps.

[0332] S151: Parse a bitstream to obtain a syntax element, where the syntax element includes
at least an index of optimal candidate motion information of a current block.

[0333] For an optional manner, refer to S21 in the embodiment.

[0334] S152: Determine, based on the syntax element, to construct a first list or a second list
for the current block, where the first list is a block-based candidate motion information list, and
the second list is a subblock-based candidate motion information list.

[0335] For an optional manner, refer to S22 in the embodiment.

[0336] For construction of the block-based candidate motion information list, refer to S11.1
and/or S11.2 in the embodiment.

[0337] For construction of the subblock-based candidate motion information list, refer to
S12.1, S12.2, S12.3, and/or S12.4 in the embodiment.

[0338] S153: Determine optimal motion information from the first list or the second list based
on the index.

[0339] For an optional manner, refer to S23 in the embodiment.

[0340] S154: Predict the current block based on the optimal motion information.

[0341] For an optional manner, refer to S24 in the embodiment.

[0342] A specific implementation solution has been fully described in the foregoing
embodiment. Details are not described herein again.

[0343] For a clearer syntax table, refer to FIG. 16. FIG. 16 shows a merge data syntax table.
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[0344] It can be learned that the syntax table or the bitstream includes
merge_subblock _flag[x0][y0]. merge_subblock flag[x0][y0] may correspond to indication
information that may be used to indicate that the block-based candidate motion information list or
the subblock-based candidate motion information list is used for the current block in the present
invention.

[0345] Differences between Embodiment 2 and a current technology are as follows: A plurality
of types of candidate motion information are inserted into different candidate motion information
lists; the bitstream is parsed to obtain the index information of the optimal candidate motion
information; and the current block is decoded based on corresponding motion information.
According to Embodiment 2, the block (BLOCK)-based candidate motion information list and the
subblock (Sub-BLOCK)-based candidate motion information list may be distinguished from each

other. This effectively reduces transmission costs of the optimal candidate motion information.

Embodiment 3 (Encoder Side)

[0346] Brief descriptions: A listO and a listl are constructed in different motion information
list construction modes for a current block (Block). The list0 is a candidate motion vector list used
for the current block when the current block is predicted by using a block as a basic prediction
unit. The listl is a candidate motion vector list used for the current block when the current block
is predicted by using a subblock as a basic prediction unit. The current block may be split into a
plurality of subblocks, and each subblock may be in a square or rectangle shape. The subblock
may have, for example but is not limited to, a size of 4x4, 8x8, or 4x8. The list0 and the listl
include candidate motion information. The candidate motion information includes a motion vector,
a prediction direction, a reference index, and the like. Briefly, the list0 and the list1 are constructed
in different motion information list construction modes applicable to features of the current block.
[0347] For example, the block-based listO includes an HEVC mode, a non-adjacent mode, an
ATMVP mode, or an STMVP mode; and

the subblock-based listl includes an AFFINE mode (including a motion model-based
affine model merge mode or a control point—based complex merge mode) and a planar mode.
[0348] In a specific implementation process, the listO may include one or more of candidate
motion vector derivation modes such as the HEVC mode, the non-adjacent mode, the ATMVP

mode, and the STMVP mode. For example, in another embodiment, the list0 may alternatively
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include only the ATMVP mode. The listl may include one or more of candidate motion vector
derivation modes such as the AFFINE mode and the planar mode. In this application, a plurality
of modes may be used for description.

[0349] S31: Construct a first candidate motion information list (List0) of a current coding
block.

[0350] S31.1: Specific implementation may be performed by using a method that is the same
as or similar to the method in S11.1.

[0351] S31.2: Specific implementation may be performed by using a method that is the same
as or similar to the method in S11.2.

[0352] S31.3: Specific implementation may be performed by using a method that is the same
as or similar to the method in S12.3.

[0353] It should be noted that, in the present invention, a sequence of adding candidate motion
information in S31.1 and S31.2 into the list is not limited for S31. The motion information in S31.1
may be added before the motion information in S31.2; or the motion information in S31.2 may be
added before the motion information in S31.1; or the motion information in S31.1 and the motion
information in S31.2 may be alternately added into the list.

[0354] S32: Construct a second candidate motion information list (List1) of the current coding
block.

[0355] S32.1: Specific implementation may be performed by using a method that is the same
as or similar to the method in S12.1.

[0356] S32.2: Specific implementation may be performed by using a method that is the same
as or similar to the method in S12.2.

[0357] S32.3: Specific implementation may be performed by using a method that is the same
as or similar to the method in S12.4.

[0358] It should be noted that, in the present invention, a sequence of adding candidate motion
information in S32.1, S32.2, and S32.3 into the list is not limited for S32. The candidate motion
information may be added in a specific sequence; or different types of motion information may be
alternately added into the list; or one or more of the candidate motion information in S32.1, S32.2,
and S32.3 may be added into the list.

[0359] S33: Select optimal candidate motion information from the two lists, where specific
implementation may be performed by using a method that is the same as or similar to the method
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in S13.

[0360] S34: Perform motion compensation on the current block based on the optimal candidate
motion information obtained in S33, to obtain a sample predictor of the block. Specific
implementation may be performed by using a method that is the same as or similar to the method
in S14.

[0361] It should be understood that the listO and the listl may be interchanged.

[0362] Differences between Embodiment 3 and a current technology are as follows: Various
candidate motion vectors are inserted into different candidate motion vector lists; a bitstream is
parsed to obtain the index information of the optimal candidate motion information; and the current
block is decoded based on corresponding motion information. According to Embodiment 3, a
model-based subblock (SUB-BLOCK)-based candidate motion information list and other
candidate motion information may be distinguished from each other. This effectively reduces

transmission costs of the optimal candidate motion information.

Embodiment 4 (Decoder Side)

[0363] Brief descriptions: Candidate motion information of a current block (Block) and
candidate motion information of a current subblock (Sub-BLOCK) may be respectively inserted
(or constructed) into a list0 and a list1 in obtaining modes of the candidate motion information.
[0364] The block-based list0 includes an HEVC mode, a non-adjacent mode, an ATMVP mode,
and an STMVP mode.

[0365] The subblock-based listl includes an AFFINE mode (including a motion model—based
affine model merge mode or a control point—based complex merge mode) and a planar mode.
[0366] In a specific implementation process, the listO may include one or more of candidate
motion vector derivation modes such as the HEVC mode, the non-adjacent mode, the ATMVP
mode, and the STMVP mode. For example, in another embodiment, the listO may include only the
ATMVP mode. The listl may include one or more of candidate motion vector derivation modes
such as the AFFINE mode and the planar mode. In this application, a plurality of modes may be
used for description.

[0367] S41: Parse a bitstream to obtain index information of optimal candidate motion
information.

[0368] Specifically, the bitstream is parsed to obtain an index (for example, list-idx) of a
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candidate motion information list including the optimal candidate motion information and obtain
an index value (for example, mv-index) of a location of the optimal candidate motion information
in the list.

[0369] S42: Construct a candidate motion information list based on the index of the candidate
motion information list.

[0370] If list-idx = 0, specific implementation may be performed by using a method that is the
same as or similar to the method in S31. For example, a block-based candidate motion information
list is constructed in the mode in S31.1, S31.2, and/or S31.3. Correspondingly, for another example,
a block-based candidate motion information list is constructed in the mode in S11.1, S11.2, and/or
S12.3.

[0371] If list-idx = 1, a model-based subblock-based candidate motion information list is
constructed in the mode in S32.1, S32.2, and/or S32.3. Correspondingly, for another example, a
subblock-based candidate motion information list is constructed in the mode in S12.1, S12.2,
and/or S12.4.

[0372] S43: Determine the optimal candidate motion information based on the index
information.

[0373] Specifically, the optimal candidate motion information is determined from the list
based on list-idx and mv-index.

[0374] S44: Perform motion compensation on the current block based on the optimal candidate
motion information obtained in S43, to obtain a sample predictor of the block.

[0375] Differences between Embodiment 4 and a current technology are as follows: Different
types of candidate motion information are inserted into different candidate motion information
lists; the bitstream is parsed to obtain the index information of the optimal candidate motion
information; and the current block is decoded based on corresponding motion information.
According to Embodiment 4, the model-based subblock (SUB-BLOCK)-based candidate motion
information list and other candidate motion information may be distinguished from each other.

This effectively reduces transmission costs of the optimal candidate motion information.

Embodiment 5 (Encoder Side)

[0376] Whether a current coding block satisfies a preset condition is determined. If the current

coding block satisfies the preset condition, S51 and S52 are performed; or if the current coding
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block does not satisfy the preset condition, S51 is performed. Alternatively, if the current coding
block satisfies the preset condition, S51 and S52 are performed; or if the current coding block does
not satisfy the preset condition, S52 is performed.

[0377] The preset condition may be as follows:

(1) the width of the current coding block is greater than or equal to a threshold (for
example, but not limited to 4, 8, 16, or 32), and/or the height of the current coding block is greater
than or equal to a threshold (for example, but not limited to 4, 8, 16, or 32); or

(2) a sample quantity (widthxheight) of the current coding block is greater than or equal
to a threshold (for example, 256).

[0378] The preset condition may be agreed on by both the encoder side and a decoder side, or
may be specified by using a higher-level syntax such as an SPS or a PPS.

[0379] S51: Construct a first candidate motion information list (ListO) of the current coding
block.

[0380]  The first candidate motion information list is constructed by using the corresponding
method, for example, the method in S11 in Embodiment 1 or S31 in Embodiment 3. Details are
not described herein again.

[0381] S52: Construct a second candidate motion information list (List1) of the current coding
block.

[0382] The second candidate motion information list is constructed by using the corresponding
method, for example, the method in S12 in Embodiment 1 or S32 in Embodiment 3. Details are
not described herein again.

[0383] S53: Select optimal candidate motion information.

[0384] If the current coding block satisfies the preset condition, the optimal candidate motion
information is determined from the two candidate motion information lists according to a rate-
distortion cost criterion, as motion information of the current coding block. Then, an index (for
example, list-idx) of a candidate motion information list including the optimal candidate motion
information and an index value (for example, mv-idx) of a location of the optimal candidate motion
information in the list are transferred to the decoder side.

[0385] If the current coding block does not satisfy the preset condition, the optimal candidate
motion information is determined from one candidate motion information list according to a rate-
distortion cost criterion, as motion information of the current coding block. Then, an index value
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(for example, mv-idx) of a location of the optimal candidate motion information in the candidate
motion information list is transferred to the decoder side.
[0386] S54: Perform motion compensation on the current block based on the optimal candidate
motion information obtained in S53, to obtain a sample predictor of the block. Specific
implementation may be performed by using a method that is the same as or similar to the method
in S14 or S34.
[0387] Differences between Embodiment 5 and a current technology are as follows: Various
candidate motion vectors are inserted into different candidate motion vector lists; a bitstream is
parsed to obtain the index information of the optimal candidate motion information; and the current
block is decoded based on corresponding motion information. In addition, different motion
information lists are to be constructed based on the preset condition, and a used candidate list is
conditionally parsed based on a feature of the current coding block, so that a quantity of bits
required for indicating the candidate list can be reduced.
[0388] With reference to Embodiment 5, an encoding method procedure may be obtained as
follows.
[0389] S161: If asize of a current block satisfies a preset sample quantity, construct a first list.
[0390] S162: Construct a second list, where the first list is a block-based candidate motion
information list, the second list is a subblock-based candidate motion information list, and an inter
prediction mode used for the current block is a merge mode.
[0391] S163: Determine optimal candidate motion information from the first list and the
second list.
[0392] S164: Predict the current block based on the optimal motion information.
[0393] Optionally, before S161, the method may further include:

determining whether the size of the current block satisfies the preset sample quantity.
[0394] Optionally, it is determined whether either the width or the height of the current coding
block is greater than or equal to a threshold. For example, it is determined whether the width and/or
the height are/is greater than or equal to 8.
[0395] If the size of the current block does not satisfy the preset sample quantity, the method
further includes:
[0396] S165: Construct the first list, where the first list is the block-based candidate motion
information list, and the inter prediction mode used for the current block is the merge mode.
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[0397] S166: Determine the optimal candidate motion information from the first list.

[0398] S167: Predict the current block based on the optimal motion information.

[0399] It should be understood that S165 to S167 may constitute an implementable encoding
method, independent of S161 to S164.

Embodiment 6 (Decoder Side)

[0400] S61: Parse a bitstream based on a preset condition, to obtain index information of
optimal candidate motion information.
[0401] The preset condition may be as follows:

(1) the width of a current coding block is greater than or equal to a threshold (for
example, but not limited to 4, 8, 16, or 32), and/or the height of the current coding block is greater
than or equal to a threshold (for example, but not limited to 4, 8, 16, or 32); or

(2) a sample quantity (widthxheight) of a current coding block is greater than or equal
to a threshold (for example, 256).

[0402] The preset condition may be agreed on by both an encoder side and the decoder side,
or may be specified by using a higher-level syntax such as an SPS or a PPS.

[0403] When the current coding block does not satisfy the preset condition (which may be
understood as that none of the preset conditions is satisfied), the index information of the motion
information is not parsed (only block-based motion information is used). In this case, a listO (list-
1dx=0 in specific implementation) is used by default, and an index value (mv-index) of a location
in the listO is parsed. Specifically, only the index value (mv-index) of the location in the list list0
may be parsed.

[0404] When the current coding block satisfies the condition (which may be understood as
either of the preset conditions is satisfied), the bitstream is parsed to obtain an index (for example,
list-idx, where a value of list-idx may be 0 or 1) of a candidate motion information list including
the optimal candidate motion information and obtain an index value (for example, mv-index) of
the location of the optimal candidate motion information in the candidate motion information list.
[0405] S62: Construct the candidate motion information list based on the index of the
candidate motion information list.

[0406] Specifically, the list may be constructed by using the corresponding method in

Embodiment 2 or Embodiment 4. Specifically, the list may be constructed by using a method that
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is the same as or similar to the method in S22 or S42. Details are not described herein again.
[0407] S63: Determine the optimal candidate motion information based on the index
information.

[0408] Specifically, the optimal candidate motion information is determined from the list
based on list-idx and mv-index. Specifically, the optimal candidate motion information may be
determined by using a method that is the same as or similar to the method in S23 or S43. Details
are not described herein again.

[0409] S64: Perform motion compensation on the current coding block based on the optimal
candidate motion information obtained in S63, to obtain a sample predictor of the block. Specific
implementation may be performed by using a method that is the same as or similar to the method
in S24 or S44.

[0410] Differences between Embodiment 6 and a current technology are as follows: Various
candidate motion vectors are inserted into different candidate motion vector lists; the bitstream is
parsed to obtain the index information of the optimal candidate motion information; and the current
coding block is decoded based on corresponding motion information. In addition, different motion
information lists are to be constructed based on the preset condition, and a used candidate list is
conditionally parsed based on a feature of the current coding block, so that a quantity of bits
required for indicating the candidate list can be reduced.

[0411] With reference Embodiment 6, a decoding method procedure may be obtained. Refer
to FIG. 17. The method includes the following steps.

[0412] S171: If a size of a current block satisfies a preset sample quantity, obtain an identifier
that is used to determine a candidate motion information list including optimal candidate motion
information of the current block, and obtain an index of the optimal candidate motion information
in the candidate motion information list, where an inter prediction mode used for the current block
is a merge mode.

[0413] Optionally, for a specific implementation, refer to S61.

[0414] S172: Construct the candidate motion information list based on the identifier; and when
the identifier is a first feature value, construct a block-based candidate motion information list; or
when the identifier is a second feature value, construct a subblock-based candidate motion
information list.

[0415] Optionally, for a specific implementation, refer to S62.
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[0416] S173: Determine optimal motion information from the constructed candidate motion
information list based on the index.

[0417] Optionally, for a specific implementation, refer to S63.

[0418] S174: Predict the current block based on the optimal motion information.

[0419] Optionally, for a specific implementation, refer to S64.

[0420] Before S171, the method further includes: determining whether the size of the current
block satisfies a preset condition or the preset sample quantity.

[0421] Optionally, it is determined whether either the width or the height of the current coding
block is greater than or equal to a threshold. For example, it is determined whether the width and/or
the height are/is greater than or equal to 8.

[0422] If the size of the current block does not satisfy the preset sample quantity, the method
further includes:

[0423] S175: Construct a first list, where the first list is the block-based candidate motion
information list, and the inter prediction mode used for the current block is the merge mode.
[0424] S176: Determine the optimal candidate motion information from the first list.

[0425] S177: Predict the current block based on the optimal motion information.

[0426] It should be understood that S175 to S177 may constitute an implementable encoding
method, independent of S171 to S174.

Embodiment 7 (Decoder Side)

[0427] S71: Parse a bitstream based on a preset condition, to obtain index information of
optimal candidate motion information.

[0428] When a first preset condition is satisfied, an index of an optimal candidate motion
information list is O (only block-based motion information is used). In other words, a listO (which
may be also indicated by list-idx = 0) is used.

[0429] When a second preset condition is satisfied, an index of an optimal candidate motion
information list is 1 (only subblock-based motion information is used). In other words, a listl
(which may be also indicated by list-idx = 1) is used.

[0430] When neither the first preset condition nor the second preset condition is satisfied, the
bitstream is parsed to obtain an index (for example, list-idx) of a candidate motion information list

including the optimal candidate motion information, and it is determined, based on list-idx,
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whether the listO or the listl is to be used. Finally, an index value (for example, mv-index) of a
location of the optimal candidate motion information in the corresponding list is parsed.
[0431] The first preset condition may be as follows:

(1) the width of a current coding block is less than a first threshold (for example, 16),
and/or the height of the current coding block is less than a first threshold (for example, 16); or

(2) a sample quantity (widthxheight) of a current coding block is less than a first
threshold (for example, 256).
[0432] The first preset condition may be agreed on by both an encoder side and the decoder
side, or may be specified by using higher-level syntax such as SPS or PPS.
[0433] The second preset condition may be as follows:

(1) the width of a current coding block is greater than or equal to a second threshold
(for example, 64), and/or the height of the current coding block is greater than or equal to a second
threshold (for example, 64); or

(2) a sample quantity (widthxheight) of a current coding block is greater than or equal
to a second threshold (for example, 1024).
[0434] The second preset condition may be agreed on by both an encoder side and the decoder
side, or may be specified by using a higher-level syntax such as an SPS or a PPS.
[0435] The second threshold is greater than the first threshold.
[0436] S72: Construct the candidate motion information list based on the index of the
candidate motion information list.
[0437] Specifically, the list may be constructed by using the corresponding method in
Embodiment 2, Embodiment 4, or Embodiment 6. Specifically, the list may be constructed by
using a method that is the same as or similar to the method in S22, S42, or S62. Details are not
described herein again.
[0438] S73: Determine the optimal candidate motion information based on the index
information.
[0439] Specifically, the optimal candidate motion information is determined from the list
based on list-idx and mv-index. Specifically, the optimal candidate motion information may be
determined by using a method that is the same as or similar to the method in S23, S43, or S63.
Details are not described herein again.
[0440] S74: Perform motion compensation on the current coding block based on the optimal
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candidate motion information obtained in S73, to obtain a sample predictor of the block. Specific
implementation may be performed by using a method that is the same as or similar to the method
in S24, S44, or S64.

[0441] Differences between Embodiment 7 and a current technology are as follows: Various
candidate motion vectors are inserted into different candidate motion vector lists; the bitstream is
parsed to obtain the index information of the optimal candidate motion information; and the current
coding block is decoded based on corresponding motion information. In addition, different motion
information lists are constructed based on the preset conditions, and a used candidate list is
conditionally parsed based on a feature of the current coding block, so that a quantity of bits
required for indicating the candidate list can be reduced.

[0442] An embodiment of this application provides an apparatus 1800. Refer to FIG. 18. The
apparatus 1800 includes:

an obtaining module 1801, configured to obtain index information of optimal candidate
motion information of a current block;

a construction module 1802, configured to construct a candidate motion information
list based on the index information, where a mode of obtaining a motion vector included in the
candidate motion information list varies with a field of the index information;

a determining module 1803, configured to determine an optimal motion vector from
the candidate motion information list based on the index information; and

a prediction module 1804, configured to predict the current block based on the optimal
motion vector.

[0443] Specifically, the obtaining module 1801 is configured to perform the corresponding
method in S21 and an equivalent method that may be used for partial replacement. The
construction module 1802 is configured to perform the corresponding method in S22 and an
equivalent method that may be used for partial replacement. The determining module 1803 is
configured to perform the corresponding method in S23 and an equivalent method that may be
used for partial replacement. The prediction module 1804 is configured to perform the
corresponding method in S24 and an equivalent method that may be used for partial replacement.
[0444] Specifically, the obtaining module 1801 is configured to perform the corresponding
method in S41 and an equivalent method that may be used for partial replacement. The
construction module 1802 is configured to perform the corresponding method in S42 and an
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equivalent method that may be used for partial replacement. The determining module 1803 is
configured to perform the corresponding method in S43 and an equivalent method that may be
used for partial replacement. The prediction module 1804 is configured to perform the
corresponding method in S44 and an equivalent method that may be used for partial replacement.
[0445] Specifically, the obtaining module 1801 is configured to perform the corresponding
method in S51 and an equivalent method that may be used for partial replacement. The
construction module 1802 is configured to perform the corresponding method in S52 and an
equivalent method that may be used for partial replacement. The determining module 1803 is
configured to perform the corresponding method in S53 and an equivalent method that may be
used for partial replacement. The prediction module 1804 is configured to perform the
corresponding method in S54 and an equivalent method that may be used for partial replacement.
[0446] Specifically, the obtaining module 1801 is configured to perform the corresponding
method in S61 and an equivalent method that may be used for partial replacement. The
construction module 1802 is configured to perform the corresponding method in S62 and an
equivalent method that may be used for partial replacement. The determining module 1803 is
configured to perform the corresponding method in S63 and an equivalent method that may be
used for partial replacement. The prediction module 1804 is configured to perform the
corresponding method in S64 and an equivalent method that may be used for partial replacement.
[0447] Specifically, the obtaining module 1801 is configured to perform the corresponding
method in S71 and an equivalent method that may be used for partial replacement. The
construction module 1802 is configured to perform the corresponding method in S72 and an
equivalent method that may be used for partial replacement. The determining module 1803 is
configured to perform the corresponding method in S73 and an equivalent method that may be
used for partial replacement. The prediction module 1804 is configured to perform the
corresponding method in S74 and an equivalent method that may be used for partial replacement.
[0448] In addition, the obtaining module 1801 is configured to perform the method
corresponding to S141, S151, or S171 and an equivalent method that may be used for partial
replacement of S141, S151, or S171. The construction module 1802 is configured to perform the
method corresponding to S142, S152, or S172 and an equivalent method that may be used for
partial replacement of S142, S152, or S172. The determining module 1803 is configured to
perform the method corresponding to S143, S153, or S173 and an equivalent method that may be
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used for partial replacement of S143, S153, or S173. The prediction module 1804 is configured to
perform the method corresponding to S144, S154, or S174 and an equivalent method that may be
used for partial replacement of S144, S154, or S174.

[0449] An embodiment of this application provides an encoding device 19. Refer to FIG. 19.
The device may be a versatile coding device, and includes a nonvolatile memory and a processor
coupled to each other. The processor invokes program code stored in the memory to perform
methods such as S11, S12, S13, and S14 and equivalent methods.

[0450] An embodiment of this application provides an encoding device 19, including a
nonvolatile memory and a processor coupled to each other. The processor invokes program code
stored in the memory to perform methods such as S31, S32, S33, and S34 and equivalent methods.
[0451] An embodiment of this application provides an encoding device 19, including a
nonvolatile memory and a processor coupled to each other. The processor invokes program code
stored in the memory to perform methods such as S51, S52, S53, and S54 and equivalent methods.
[0452] An embodiment of this application provides a decoding device 19 (where the device
may be a coding device), including a nonvolatile memory 1901 and a processor 1902 coupled to
each other. The processor invokes program code stored in the memory to perform methods such
as S21, S22, S23, and S24 and equivalent methods.

[0453] An embodiment of this application provides a decoding device 19, including a
nonvolatile memory 1901 and a processor 1902 coupled to each other. The processor invokes
program code stored in the memory to perform methods such as S41, S42, S43, and S44 and
equivalent methods.

[0454] An embodiment of this application provides a decoding device 19, including a
nonvolatile memory 1901 and a processor 1902 coupled to each other. The processor invokes
program code stored in the memory to perform methods such as S61, S62, S63, and S64 and
equivalent methods.

[0455] An embodiment of this application provides a decoding device 19, including a
nonvolatile memory 1901 and a processor 1902 coupled to each other. The processor invokes
program code stored in the memory to perform methods such as S71, S72, S73, and S74 and
equivalent methods.

[0456] The coding device 19 may further include a display 1903, configured to display a video
picture.
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[0457] An embodiment of this application provides a computer-readable storage medium. The
computer-readable storage medium stores program code. The program code includes an instruction
used to perform some or all steps of S11 to S14, S21 to S24, S31 to S34, S41 to S44, S51 to S54,
S61 to S64, and/or S71 to S74.

[0458] An embodiment of this application provides a computer program product. When the
computer program product runs on a computer, the computer performs some or all steps of S11 to
S14, S21 to S24, S31 to S34, S41 to S44, S51 to S54, S61 to S64, and/or S71 to S74.

[0459] It should be understood that explanations and descriptions of some technical features
in the method embodiments are also applicable to apparatus embodiments, encoding devices,
decoding devices, computer programs, storage media, and the like.

[0460] A person skilled in the art can understand that, the functions described with reference
to various illustrative logical blocks, modules, and algorithm steps disclosed and described in this
specification can be implemented by hardware, software, firmware, or any combination thereof. If
implemented by software, the functions described with reference to the illustrative logical blocks,
modules, and steps may be stored in or transmitted over a computer-readable medium as one or
more instructions or code and executed by a hardware-based processing unit. The computer-
readable medium may include a computer-readable storage medium, which corresponds to a
tangible medium such as a data storage medium, or a communications medium including any
medium that facilitates transfer of a computer program from one place to another (for example,
according to a communication protocol). In this manner, the computer-readable medium may be
generally corresponding to: (1) a non-transitory tangible computer-readable storage medium, or
(2) a communications medium such as a signal or a carrier. The data storage medium may be any
usable medium that can be accessed by one or more computers or one or more processors to
retrieve instructions, code, and/or data structures for implementing the technologies described in
this application. A computer program product may include a computer-readable medium.

[0461] By way of example but not limitation, such computer-readable storage media may
include a RAM, a ROM, an EEPROM, a CD-ROM or another compact disc storage apparatus, a
magnetic disk storage apparatus or another magnetic storage apparatus, a flash memory, or any
other medium that can be used to store desired program code in a form of an instruction or a data
structure and that can be accessed by a computer. In addition, any connection is properly termed a
computer-readable medium. For example, if an instruction is transmitted from a website, a server,
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or another remote source through a coaxial cable, an optical fiber, a twisted pair, a digital
subscriber line (DSL), or wireless technologies such as infrared, radio, and microwave, the coaxial
cable, the fiber optic cable, the twisted pair, the DSL, or the wireless technologies such as infrared,
radio, and microwave are included in a definition of the medium. However, it should be understood
that the computer-readable storage medium and the data storage medium do not include
connections, carriers, signals, or other transitory media, but actually mean non-transitory tangible
storage media. Disks and discs used in this specification include a compact disc (CD), a laser disc,
an optical disc, a digital versatile disc (DVD), and a Blu-ray disc. The disks usually reproduce data
magnetically, whereas the discs reproduce data optically with lasers. Combinations of the
foregoing should also be included in the scope of the computer-readable media.

[0462] An instruction may be executed by one or more processors such as one or more digital
signal processors (DSP), general-purpose microprocessors, application-specific integrated circuits
(ASIC), field programmable logic arrays (FPGA), or other equivalent integrated circuit or discrete
logic circuits. Therefore, the term "processor” used in this specification may be any of the
foregoing structures or any other structure suitable for implementing the technologies described in
this specification. In addition, in some aspects, the functions described with reference to the
illustrative logical blocks, modules, and steps described in this specification may be provided
within dedicated hardware and/or software modules configured for encoding and decoding, or may
be incorporated into a combined codec. In addition, the technologies may be completely
implemented in one or more circuits or logic elements.

[0463] The technologies in this application may be implemented in various apparatuses or
devices, including a wireless handset, an integrated circuit (IC), or a set of ICs (for example, a chip
set). Various components, modules, or units are described in this application to emphasize
functional aspects of the apparatuses configured to perform the disclosed technologies, but are not
necessarily implemented by different hardware units. Actually, as described above, various units
may be combined into a codec hardware unit in combination with appropriate software and/or
firmware, or may be provided by interoperable hardware units (including one or more processors
described above).

[0464] The foregoing descriptions are merely examples of specific implementations of this
application, but are not intended to limit the protection scope of this application. Any variation or
replacement readily figured out by a person skilled in the art within the technical scope disclosed
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CLAIMS

What is claimed is:

1. A decoding method, wherein the method comprises:

obtaining a construction mode of a candidate motion information list comprising optimal
candidate motion information of a current block, and obtaining an index of the optimal candidate
motion information in the candidate motion information list, wherein the construction mode of the
candidate motion information list is a mode of constructing a block-based candidate motion
information list or a mode of constructing a subblock-based candidate motion information list;

constructing the candidate motion information list in the construction mode;

determining optimal motion information from the constructed candidate motion information
list based on the index; and

predicting the current block based on the optimal motion information.

2. The method according to claim 1, wherein the obtaining a construction mode of a candidate
motion information list that comprises optimal candidate motion information of a current block
comprises:

obtaining an identifier that is used to determine the candidate motion information list, wherein
an inter prediction mode used for the current block is a merge mode, and when the identifier is a
first feature value, the construction mode of the candidate motion information list is the mode of
constructing the block-based candidate motion information list, or when the identifier is a second
feature value, the construction mode of the candidate motion information list is the mode of
constructing the subblock-based candidate motion information list.

3. The method according to claim 1 or 2, wherein the subblock-based candidate motion
information list comprises:

a candidate motion information list that is constructed in at least one subblock-based merge
mode of affine model merge, complex merge, or ATMVP.

4. The method according to claim 1 or 2, wherein the block-based candidate motion
information list comprises a candidate motion information list that is constructed in a merge mode
defined according to an HEVC standard or an evolved version of the HEVC standard.

5. The method according to any one of claims 1 to 4, wherein a width of the current block is

greater than or equal to a threshold, and/or a height of the current block is greater than or equal to
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a threshold.

6. A decoding method, wherein the method comprises:

obtaining an identifier that is used to determine a candidate motion information list
comprising optimal candidate motion information of a current block, and obtaining an index of the
optimal candidate motion information in the candidate motion information list, wherein an inter
prediction mode used for the current block is a merge mode;

constructing the candidate motion information list based on the identifier, wherein when the
identifier is a first feature value, the candidate motion information list is a block-based candidate
motion information list, or when the identifier is a second feature value, the candidate motion
information list is a subblock-based candidate motion information list;

determining optimal motion information from the constructed candidate motion information
list based on the index; and

predicting the current block based on the optimal motion information.

7. The method according to claim 5, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

8. The method according to claim 6 or 7, wherein the block-based candidate motion
information list comprises a candidate motion information list that is constructed in a merge mode
defined according to an HEVC standard or an evolved version of the HEVC standard.

9. The method according to any one of claims 6 to 8, wherein a width of the current block is
greater than or equal to a threshold, and/or a height of the current block is greater than or equal to
a threshold.

10. A decoding method, wherein the method comprises:

if a size of a current block satisfies a preset sample quantity, obtaining an identifier that is
used to determine a candidate motion information list comprising optimal candidate motion
information of the current block, and obtaining an index of the optimal candidate motion
information in the candidate motion information list, wherein an inter prediction mode used for
the current block is a merge mode;

constructing the candidate motion information list based on the identifier, wherein when the
identifier is a first feature value, constructing a block-based candidate motion information list, or
when the identifier is a second feature value, constructing a subblock-based candidate motion
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information list;

determining optimal motion information from the constructed candidate motion information
list based on the index; and

predicting the current block based on the optimal motion information.

11. The method according to claim 10, wherein the method further comprises:

if the size of the current block does not satisfy the preset sample quantity, constructing the
block-based candidate motion information list, and obtaining the index of the optimal candidate
motion information in the candidate motion information list, wherein the inter prediction mode
used for the current block is the merge mode;

determining the optimal motion information from the constructed candidate motion
information list based on the obtained index; and

predicting the current block based on the optimal motion information.

12. The method according to claim 10 or 11, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

13. The method according to any one of claims 10 to 12, wherein the block-based candidate
motion information list comprises a candidate motion information list that is constructed in a
merge mode defined according to an HEVC standard or an evolved version of the HEVC standard.

14. The method according to any one of claims 10 to 13, wherein that a size of a current block
satisfies a preset sample quantity comprises: a width of the current block is greater than or equal
to a threshold, and/or a height of the current block is greater than or equal to a threshold.

15. A decoding apparatus, wherein the apparatus comprises:

an obtaining module, configured to obtain a construction mode of a candidate motion
information list that comprises optimal candidate motion information of a current block, and obtain
an index of the optimal candidate motion information in the candidate motion information list,
wherein the construction mode of the candidate motion information list is a mode of constructing
a block-based candidate motion information list or a mode of constructing a subblock-based
candidate motion information list;

a construction module, configured to construct the candidate motion information list in the
construction mode;

a determining module, configured to determine optimal motion information from the
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constructed candidate motion information list based on the index; and

a prediction module, configured to predict the current block based on the optimal motion
information.

16. The apparatus according to claim 15, wherein the obtaining module is specifically
configured to:

obtain an identifier that is used to determine the candidate motion information list, wherein
an inter prediction mode used for the current block is a merge mode, and when the identifier is a
first feature value, the construction mode of the candidate motion information list is the mode of
constructing the block-based candidate motion information list, or when the identifier is a second
feature value, the construction mode of the candidate motion information list is the mode of
constructing the subblock-based candidate motion information list.

17. The apparatus according to claim 15 or 16, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

18. The apparatus according to any one of claims 15 to 17, wherein the block-based candidate
motion information list comprises a candidate motion information list that is constructed in a
merge mode defined according to an HEVC standard or an evolved version of the HEVC standard.

19. The apparatus according to any one of claims 15 to 18, wherein a width of the current
block is greater than or equal to a threshold, and/or a height of the current block is greater than or
equal to a threshold.

20. A decoding apparatus, wherein the apparatus comprises:

an obtaining module, configured to obtain an identifier that is used to determine a candidate
motion information list comprising optimal candidate motion information of a current block, and
obtain an index of the optimal candidate motion information in the candidate motion information
list, wherein an inter prediction mode used for the current block is a merge mode;

a construction module, configured to construct the candidate motion information list based
on the identifier, wherein when the identifier is a first feature value, the candidate motion
information list is a block-based candidate motion information list, or when the identifier is a
second feature value, the candidate motion information list is a subblock-based candidate motion
information list;

a determining module, configured to determine optimal motion information from the
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constructed candidate motion information list based on the index; and

a prediction module, configured to predict the current block based on the optimal motion
information.

21. The apparatus according to claim 20, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

22. The apparatus according to claim 20 or 21, wherein the block-based candidate motion
information list comprises a candidate motion information list that is constructed in a merge mode
defined according to an HEVC standard or an evolved version of the HEVC standard.

23. The apparatus according to any one of claims 20 to 22, wherein a width of the current
block is greater than or equal to a threshold, and/or a height of the current block is greater than or
equal to a threshold.

24. A decoding apparatus, wherein the apparatus comprises:

an obtaining module, configured to: when a size of a current block satisfies a preset sample
quantity, obtain an identifier of a candidate motion information list that comprises optimal
candidate motion information of the current block, and obtain an index of the optimal candidate
motion information in the candidate motion information list, wherein an inter prediction mode
used for the current block is a merge mode;

a construction module, configured to construct the candidate motion information list based
on the identifier, wherein when the identifier is a first feature value, construct a block-based
candidate motion information list, or when the identifier is a second feature value, construct a
subblock-based candidate motion information list;

a determining module, configured to determine optimal motion information from the
constructed candidate motion information list based on the index; and

a prediction module, configured to predict the current block based on the optimal motion
information.

25. The apparatus according to claim 24, wherein the construction module is further
specifically configured to:

when the size of the current block does not satisfy the preset sample quantity, construct the
block-based candidate motion information list, wherein the inter prediction mode used for the
current block is the merge mode.
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26. The apparatus according to claim 24 or 25, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

27. The apparatus according to any one of claims 24 to 26, wherein the block-based candidate
motion information list comprises a candidate motion information list that is constructed in a
merge mode defined according to an HEVC standard or an evolved version of the HEVC standard.

28. The apparatus according to any one of claims 24 to 27, wherein that a size of a current
block satisfies a preset sample quantity comprises: a width of the current block is greater than or
equal to a threshold, and/or a height of the current block is greater than or equal to a threshold.

29. A decoding method, wherein the method comprises:

parsing a bitstream to obtain a syntax element, wherein the syntax element comprises at least
an index of optimal candidate motion information of a current block;

determining, based on the syntax element, to construct a first list or a second list for the
current block, wherein the first list is a block-based candidate motion information list, and the
second list is a subblock-based candidate motion information list;

determining optimal motion information from the first list or the second list based on the
index; and

predicting the current block based on the optimal motion information.

30. The method according to claim 29, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

31. The method according to claim 29, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed only in a
subblock-based merge mode of ATMVP.

32. The method according to any one of claims 29 to 31, wherein the block-based candidate
motion information list comprises a candidate motion information list that is constructed in a
merge mode defined according to an HEVC standard or an evolved version of the HEVC standard.

33. The method according to any one of claims 29 to 31, wherein candidate motion
information in the first list comprises one or more of motion information of a spatially neighboring
block on upper-left of the current block, motion information of a spatially neighboring block to
the left of the current block, motion information of a spatially neighboring block lower-left of the
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current block, motion information of a spatially neighboring block on upper-right of the current
block, or motion information of a spatially neighboring block to the right of the current block.

34. The method according to any one of claims 29 to 33, wherein the syntax element
comprises a list index, and the determining, based on the syntax element, to construct a first list or
a second list for the current block comprises:

obtaining a candidate motion information list index, wherein when the list index is a first
feature value, it indicates to construct the first list for the current block, or when the list index is a
second feature value, it indicates to construct the second list for the current block.

35. The method according to any one of claims 29 to 33, wherein the syntax element further
comprises indication information used to indicate that the block-based candidate motion
information list is used for the current block or indication information used to indicate that the
subblock-based candidate motion information list is used for the current block.

36. The method according to any one of claims 29 to 35, wherein a width of the current block
is greater than or equal to a threshold, and/or a height of the current block is greater than or equal
to a threshold.

37. A decoding apparatus, wherein the apparatus comprises:

an obtaining module, configured to parse a bitstream to obtain a syntax element, wherein the
syntax element comprises at least an index of optimal candidate motion information of a current
block;

a construction module, configured to determine, based on the syntax element, to construct a
first list or a second list for the current block, wherein the first list is a block-based candidate
motion information list, and the second list is a subblock-based candidate motion information list;

a determining module, configured to determine optimal motion information from the first list
or the second list based on the index; and

a prediction module, configured to predict the current block based on the optimal motion
information.

38. The apparatus according to claim 37, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed in at least one
subblock-based merge mode of affine model merge, complex merge, or ATMVP.

39. The apparatus according to claim 37, wherein the subblock-based candidate motion
information list comprises a candidate motion information list that is constructed only in a
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subblock-based merge mode of ATMVP.

40. The apparatus according to any one of claims 37 to 39, wherein the block-based candidate
motion information list comprises a candidate motion information list that is constructed in a
merge mode defined according to an HEVC standard or an evolved version of the HEVC standard.

41. The apparatus according to any one of claims 37 to 40, wherein candidate motion
information in the first list comprises one or more of motion information of a spatially neighboring
block on upper-left of the current block, motion information of a spatially neighboring block to
the left of the current block, motion information of a spatially neighboring block lower-left of the
current block, motion information of a spatially neighboring block on upper-right of the current
block, or motion information of a spatially neighboring block to the right of the current block.

42. The apparatus according to any one of claims 37 to 41, wherein the syntax element
comprises a list index, and the construction module is specifically configured to:

obtain a candidate motion information list index, wherein when the list index is a first feature
value, it indicates to construct the first list for the current block, or when the list index is a second
feature value, it indicates to construct the second list for the current block.

43. The apparatus according to any one of claims 37 to 41, wherein the syntax element further
comprises indication information used to indicate that the block-based candidate motion
information list is used for the current block or indication information used to indicate that the
subblock-based candidate motion information list is used for the current block.

44. The apparatus according to any one of claims 37 to 43, wherein a width of the current
block is greater than or equal to a threshold, and/or a height of the current block is greater than or
equal to a threshold.

45. An encoding method, wherein the method comprises:

constructing a first list, wherein the first list is a block-based candidate motion information
list;

constructing a second list, wherein the second list is a subblock-based candidate motion
information list;

determining optimal candidate motion information from the first list and the second list; and

predicting the current block based on the optimal motion information.

46. The method according to claim 45, wherein the method further comprises:

obtaining an identifier that is used to determine a candidate motion information list
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comprising optimal candidate motion information of a current block, and obtaining an index of the
optimal candidate motion information in the candidate motion information list, wherein an inter
prediction mode used for the current block is a merge mode, and when the identifier is a first
feature value, the candidate motion information list is the first list, or when the identifier is a second
feature value, the candidate motion information list is the second list; and

encoding the identifier and the index into a bitstream.

47. An encoding method, wherein the method comprises:

obtaining an identifier that is used to determine a candidate motion information list
comprising optimal candidate motion information of a current block, and obtaining an index of the
optimal candidate motion information in the candidate motion information list, wherein an inter
prediction mode used for the current block is a merge mode, and when the identifier is a first
feature value, the candidate motion information list a block-based candidate motion information
list, or when the identifier is a second feature value, the candidate motion information list is a
subblock-based candidate motion information list; and

encoding the identifier and the index into a bitstream.

48. An encoding method, wherein the method comprises:

if a size of a current block satisfies a preset sample quantity,

constructing a first list and a second list, wherein the first list is a block-based candidate
motion information list, the second list is a subblock-based candidate motion information list, and
an inter prediction mode used for the current block is a merge mode;

determining optimal candidate motion information from the first list and the second list; and

predicting the current block based on the optimal motion information.

49. The method according to claim 48, wherein the method further comprises:

if the size of the current block satisfies the preset sample quantity,

constructing the first list, wherein the first list is the block-based candidate motion
information list, and the inter prediction mode used for the current block is the merge mode;

determining the optimal candidate motion information from the first list; and

predicting the current block based on the optimal motion information.

50. An encoding apparatus, wherein the apparatus comprises:

a construction module, configured to construct a first list and a second list, wherein the first
list is a block-based candidate motion information list, and the second list is a subblock-based
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candidate motion information list;

a determining module, configured to determine optimal candidate motion information from
the first candidate motion information list and the second candidate motion information list; and

a prediction module, configured to predict the current block based on the optimal motion
information.

51. The apparatus according to claim 50, wherein the apparatus further comprises:

an obtaining module, configured to obtain an identifier that is used to determine a candidate
motion information list comprising optimal candidate motion information of a current block, and
obtain an index of the optimal candidate motion information in the candidate motion information
list, wherein an inter prediction mode used for the current block is a merge mode, and when the
identifier is a first feature value, the candidate motion information list is the first list, or when the
identifier is a second feature value, the candidate motion information list is the second list; and

an encoding module, configured to encode the identifier and the index into a bitstream.

52. An encoding apparatus, wherein the apparatus comprises:

an obtaining module, configured to obtain an identifier that is used to determine a candidate
motion information list comprising optimal candidate motion information of a current block, and
obtain an index of the optimal candidate motion information in the candidate motion information
list, wherein an inter prediction mode used for the current block is a merge mode, and when the
identifier is a first feature value, the candidate motion information list a block-based candidate
motion information list, or when the identifier is a second feature value, the candidate motion
information list is a subblock-based candidate motion information list; and

an encoding module, configured to encode the identifier and the index into a bitstream.

53. An encoding apparatus, wherein the apparatus comprises:

a construction module, configured to: if a size of a current block satisfies a preset sample
quantity, construct a first list and a second list, wherein the first list is a block-based candidate
motion information list, the second list is a subblock-based candidate motion information list, and
an inter prediction mode used for the current block is a merge mode;

a determining module, configured to determine optimal candidate motion information from
the first list and the second list; and

a prediction module, configured to predict the current block based on the optimal motion
information.
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54. The apparatus according to claim 53, wherein the construction module is further
configured to:

if the size of the current block satisfies the preset sample quantity, construct the first list,
wherein the first list is the block-based candidate motion information list, and the inter prediction
mode used for the current block is the merge mode.

55. A video coding device, wherein the device comprises a nonvolatile memory and a
processor coupled to each other, and the processor invokes program code stored in the memory to
perform the method according to any one of claims 1 to 14, 29 to 36, or 45 to 49.

56. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program, and when the computer program runs on a processor, the method

according to any one of claims 1 to 14, 29 to 36, or 45 to 49 is implemented.
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