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corresponding to the top-right sample location of the current block; £ s a horizontal component of the motion

a3
vector corresponding to the bottom-left sample location of the current block, and vz is a vertica component of

the motion vector corresponding to the bottom-left sample location of the current block; Py is a horizontal

component of a motion vector corresponding to the top-left sample location of the neighboring block, and Y4 s

a vertical component of the motion vector corresponding to the top-left sample location of the neighboring block;

HXg is a horizontal component of a motion vector corresponding to the top-right sample location of the

neighboring block, and =5 is a vertical component of the motion vector corresponding to the top-right sample
location of the neighboring block; *p isahorizontal coordinate of the top-left sample location of the current block,
and ¥ isavertical coordinate of the top-left sample location of the current block; *1 isahorizontal coordinate of
the top-right sample location of the current block, and " isavertical coordinate of the top-right sample location of
the current block; *2 isahorizontal coordinate of the bottom-left sample location of the current block, and ¥z is

a vertical coordinate of the bottom-left sample location of the current block; %4 s a horizontal coordinate of the

T

top-left sample location of the neighboring block, and *u jsavertical coordinate of the top-left sample location of

the neighboring block; and ™5 isahorizontal coordinate of the top-right sample location of the neighboring block.
[0011] According to the first aspect, in a possible implementation, N=3 and K=2. To be specific, if a
6-parameter affine transform model is used for an affine decoding block (an affine coding block on the encoder side),
and a 4-parameter affine transform model is used for the current block, candidate motion vectors of two control
points of the current block are obtained based on the 6-parameter affine transform model used for the neighboring
block of the current block.

[0012] For example, the candidate motion vectors of the two control points of the current block include a
motion vector (vx0, vy0) at the top-left sample location (or referred to as the top-left corner, which is the same
below) (x0, y0) of the current block and a motion vector (vx1, vyl) at the top-right sample location (or referred to as
the top-right corner, which is the same below) (x1, y1) of the current block; and that the candidate motion vectors of
the two control points of the current block are obtained based on the 6-parameter affine transform model used for
the neighboring block of the current block includes that the candidate motion vectors of the two control points of the

current block are calculated according to the following formulas:
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where BXg is a horizontal component of the motion vector corresponding to the top-left sample

location of the current block, and X0 isavertica component of the motion vector corresponding to the top-left

sample location of the current block; ¥X1 is a horizontal component of the motion vector corresponding to the

top-right sample location of the current block, and ¥¥1 is a vertica component of the motion vector

corresponding to the top-right sample location of the current block; ¥4 is a horizontal component of a motion

PV,

vector corresponding to the top-left sample location of the neighboring block, and is avertical component of

the motion vector corresponding to the top-left sample location of the neighboring block; Y5 is a horizontal

component of a motion vector corresponding to the top-right sample location of the neighboring block, and Y s

a vertica component of the motion vector corresponding to the top-right sample location of the neighboring block;

“*& js a horizontal component of a motion vector corresponding to the bottom-left sample location of the
neighboring block, and Y¥s isavertica component of the motion vector corresponding to the bottom-left sample

(1]

location of the neighboring block; %o isahorizontal coordinate of the top-left sample location of the current block,
and Yo is avertical coordinate of the top-left sample location of the current block; %1 is a horizontal coordinate
of the top-right sample location of the current block, and 1 is a vertica coordinate of the top-right sample

location of the current block; i isahorizontal coordinate of the top-left sample location of the neighboring block,

and Ya is a vertical coordinate of the top-left sample location of the neighboring block; ol is a horizontal

coordinate of the top-right sample location of the neighboring block; and ¥& is a vertical coordinate of the
bottom-left sample location of the neighboring block.
[0013] It can be learned that, in this embodiment of the present invention, in a phase of parsing the current

block (for example, in the phase of constructing the candidate motion vector list), the affine transform model of the
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motion vectors of the K control points of the current block; and obtaining the predicted motion vector of each
subblock of the current block based on the 6-parameter affine transform model of the current block.

[0018] In other words, in this solution, regardless of the affine transform model used for the current block in
the parsing phase (the list construction phase), in the phase of reconstructing the current block, the 6-parameter
affine transform model is uniformly used to obtain motion vector information of each subblock of the current block,
to reconstruct each subblock. For example, if the 4-parameter affine transform model or an 8-parameter bilinear
model is used in the parsing phase, the 6-parameter affine transform model of the current block is further
constructed. For example, if the 6-parameter affine transform model is used in the parsing phase, the 6-parameter
affine transform model of the current block continues to be used in the reconstruction phase.

[0019] For example, the 4-parameter affine transform model is used for the current block in the parsing phase,
and the 4-parameter affine transform model or another parameter affine model may be used for the neighboring
block. Therefore, after motion vectors of the two control points of the current block are obtained, for example, a
motion vector (vx4, vy4) of the top-left control point (x4, y4) of the current block and a motion vector (vx5, vy5) of
the top-right control point (x5, y5) of the current block are obtained, in the phase of reconstructing the current block,
the 6-parameter affine transform model needs to be constructed based on the motion vectors of the two control
points of the current block.

[0020] For example, based on the motion vector (vx0, vy0) of the top-left control point (x0, y0) of the current
block and the motion vector (vx1, vy1) of the top-right control point (x1, y1) of the current block, a motion vector of
a third control point may be obtained according to the following formula. The motion vector of the third control

point is, for example, the motion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the current block.

1%

'l?xz = _HH + 'l?x}
vy, = +ﬂ—x‘b;m°H + vy

[0021] Then, the 6-parameter affine model of the current block in the reconstruction phase is obtained by
using the motion vector (vx0, vy0) of the top-left control point (x0, y0) of the current block, the motion vector (vx1,
vy1) of the top-right control point (x1, y1) of the current block, and the motion vector (vx2, vy2) of the bottom-|eft

control point (x2, y2) of the current block. The formula for the 6-parameter affine model is asfollows:

W
T T
W

T —

T
" “¥ + vy,

oy —i T o — T,
px =——"x + ZH Ty + vx,
x+

vy
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[0029] In some specific embodiments of the present invention, the candidate motion vector of the control
point of the current block may also be obtained by using the first motion model—based motion vector prediction
method described in this specification, and added to the candidate motion vector list corresponding to the merge
mode.

[0030] In some other specific embodiments of the present invention, the candidate motion vector of the
control point of the current block may alternatively be obtained separately by using the first motion model—based
motion vector prediction method and the constructed control point motion vector prediction method, and added to
the candidate motion vector list corresponding to the merge mode.

[0031] According to the first aspect, in a possible implementation, when there are a plurality of neighboring
blocks, in other words, when the current block has a plurality of neighboring affine decoding blocks, in a possible
embodiment, both the encoder side and the decoder side can first obtain a candidate motion vector of a control point
of the current block by using an affine decoding block whose quantity of model parameters is the same asthat of the
current block, and add the obtained candidate motion vector of the control point to the candidate motion vector list
corresponding to the AMVP mode. Then, a candidate motion vector of the control point of the current block may be
obtained by using an affine decoding block whose quantity of model parametersis different from that of the current
block, and added to the candidate motion vector list corresponding to the AMVP mode. In this way, the candidate
motion vector that is of the control point of the current block and that is obtained by using the affine decoding block
whose quantity of model parameters is the same as that of the current block is located at a front location of the list.
This design hel ps reduce a quantity of bits transmitted in the bitstream.

[0032] According to the first aspect, in a possible implementation, in a process in which the decoder side
derives the candidate motion vector of the control point of the current block, flag information (flag) of an affine
transform model of an affine decoding block may need to be obtained. The flag is pre-stored locally on the decoder
side, and is used to indicate the affine transform model that is of the affine decoding block and that is actually used
to predict a subblock of the affine decoding block.

[0033] For example, in an application scenario, when the decoder side determines, by identifying the flag of
the affine decoding block, that a quantity of model parameters of the affine transform model actually used for the
affine decoding block is different from (or the same as) that of the affine transform model used for the current block,
the decoder side is triggered to derive the candidate motion vector of the control point of the current block by using
the affine transform model actually used for the affine decoding block.

[0034] According to the first aspect, in a possible implementation, in the process in which the decoder side
derives the candidate motion vector of the control point of the current block, the flag of the affine transform model

9
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of the affine decoding block may not be required.

[0035] For example, in an application scenario, after the decoder side determines the affine transform model
used for the current block, the decoder side obtains control points of a specific quantity (the specific quantity is the
same as or different from a quantity of control points of the current block) of the affine decoding block, constructs
the affine transform model by using the control points of the specific quantity of the affine decoding block, and then
derives the candidate motion vector of the control point of the current block by using the affine transform model.
[0036] According to a second aspect, an embodiment of the present invention provides another motion vector
prediction method. The method includes: parsing a bitstream to obtain an index value of a candidate motion vector
list; constructing the candidate motion vector list, where the candidate motion vector list includes candidate motion
vectors of K control points of a current block, the candidate motion vectors of the K control points of the current
block are obtained based on a 2N-parameter affine transform model used for a neighboring block of the current
block, the 2N-parameter affine transform model is obtained based on motion vectors of N control points of the
neighboring block, N is an integer greater than or equal to 2 and less than or equal to 4, K is an integer greater than
or equal to 2 and less than or equal to 4, the neighboring block is a decoded image block spatially adjacent to the
current block, and the current block includes a plurality of subblocks; determining, in the candidate motion vector
list, target candidate motion vectors of the K control points of the current block based on the index value; obtaining
a 6-parameter affine transform model of the current block based on the target candidate motion vectors of the K
control points of the current block; and obtaining a predicted motion vector of each subblock of the current block
based on the 6-parameter affine transform model of the current block.

[0037] It can be learned that, in this embodiment of the present invention, the 6-parameter affine transform
model can be uniformly used to predict the current block in a phase of reconstructing the current block. A larger
quantity of parameters of a motion model describing affine motion of the current block indicates higher precision
and higher calculation complexity. In this solution, the 6-parameter affine transform model constructed in the
reconstruction phase can describe affine transform such as trandation, scaling, and rotation of an image block, and
achieve a good balance between model complexity and a modeling capability. Therefore, this solution can improve
coding efficiency and accuracy in predicting the current block, and satisfy a user requirement.

[0038] According to the second aspect, in a possible implementation, N=2 and K=3.

[0039] Correspondingly, candidate motion vectors of two control points of the current block are obtained
based on a 4-parameter affine transform model used for the neighboring block of the current block.

[0040] According to the second aspect, in a possible implementation, N=3 and K=2. Correspondingly,
candidate motion vectors of two control points of the current block are obtained based on the 6-parameter affine

10
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a decoder, configured to: construct a candidate motion vector list, where the candidate motion vector list
includes candidate motion vectors of K control points of a current block, the candidate motion vectors of the K
control points of the current block are obtained based on a 2xN-parameter affine transform model used for a
neighboring block of the current block, the 2xN-parameter affine transform model is obtained based on motion
vectors of N control points of the neighboring block, N is an integer greater than or equal to 2 and less than or equal
to 4, K isan integer greater than or egual to 2 and less than or equal to 4, N is not equal to K, the neighboring block
is a decoded image block spatially adjacent to the current block, and the current block includes a plurality of
subblocks; determine, in the candidate motion vector list, target candidate motion vectors of the K control points of
the current block based on the index value; and obtain a predicted motion vector of each subblock of the current
block based on the target candidate motion vectors of the K control points of the current block.
[0049] According to the fifth aspect, in some implementations, N is equal to 2, and K is equal to 3.
Correspondingly, candidate motion vectors of three control points of the current block are obtained based on a
4-parameter affine transform model used for the neighboring block of the current block.
[0050] According to the fifth aspect, in some implementations, the candidate motion vectors of the three
control points of the current block include a motion vector at the top-left sample location of the current block, a
motion vector at the top-right sample location of the current block, and a motion vector at the bottom-left sample
location of the current block.
[0051] The decoder is configured to calculate the candidate motion vectors of the three control points of the

current block according to the following formulas:

PXy = B, + wz’:—m“j K(Xg— Xyq) — Loty Tu ) :wﬂ X (¥ — Yl
gy Ty TEy
_ ey~ ) Lericy — iy )
BYp = pXy + ot X (X — X)X (3 — B
gy Ty TEy
_ [t g~ ) [y —war, )
vxl—vx,‘,+Tx4“X[xl—x4j— x;—x: X(}Fl_}rlij
_ [erarg —273r, ] [trge —wxy )
vy = v, T X e g TR (0 — )
Sy Ty § Ty
_ [y —wwr g ) [erwrg —ty )
PX, = Wy, + ﬁ Wk, — &) ——&‘_“ X{¥ — W)
_ (s —va, ) Loy vy )
BV T wNy + ot X (X — Xy )+ X (3 — )
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where “* % is a horizontal component of the motion vector corresponding to the top-left sample

b
location of the current block, and =" is a vertical component of the mation vector corresponding to the top-left

X9

sample location of the current block; ¥%1 is a horizontal component of the motion vector corresponding to the

13



10

15

20

25

top-right sample location of the current block, and Y21 is a vertical component of the motion vector

a

corresponding to the top-right sample location of the current block; P2 is a horizontal component of the motion

1
vector corresponding to the bottom-left sample location of the current block, and v, is a vertical component of

the motion vector corresponding to the bottom-left sample location of the current block; ¥4 is a horizontal

component of a motion vector corresponding to the top-left sample location of the neighboring block, and L is

a vertical component of the motion vector corresponding to the top-left sample location of the neighboring block;

* js a horizontal component of a motion vector corresponding to the top-right sample location of the
neighboring block, and v¥s is a vertical component of the motion vector corresponding to the top-right sample
location of the neighboring block; *3 isahorizontal coordinate of the top-left sample location of the current block,

and % isavertical coordinate of the top-left sample location of the current block; 3 isa horizontal coordinate

o

of the top-right sample location of the current block, and 1 is a vertica coordinate of the top-right sample

|ocation of the current block; 2 isahorizontal coordinate of the bottom-left sample location of the current block,
and Yz is a vertical coordinate of the bottom-left sample location of the current block; S is a horizontal

coordinate of the top-left sample location of the neighboring block, and ¥4 is avertical coordinate of the top-left

X

sample location of the neighboring block; and is a horizontal coordinate of the top-right sample location of the

neighboring block.

[0052] According to the fifth aspect, in some implementations, N is equal to 3, and K is equal to 2.
Correspondingly, candidate motion vectors of two control points of the current block are obtained based on a
6-parameter affine transform model used for the neighboring block of the current block.

[0053] According to the fifth aspect, in some implementations, the candidate motion vectors of the two
control points of the current block include a motion vector at the top-left sample location of the current block and a
motion vector at the top-right sample location of the current block.

[0054] The decoder is configured to calculate the candidate motion vectors of the two control points of the

current block according to the following formulas:

Pxg = vx, + —(ﬂzs:w‘j W (xy— xy)+ —(m":m“j K vy — ¥y
g Ty e T

V¥y = v, T (ﬂf :wﬂ Kig— X+ (wﬁ:wﬂ K3 — )
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where PXg is a horizontal component of the motion vector corresponding to the top-left sample

location of the current block, and ¥ isavertica component of the motion vector corresponding to the top-left
sample location of the current block; Bxy is a horizontal component of the motion vector corresponding to the
top-right sample location of the current block, and X1 is a vertica component of the motion vector
corresponding to the top-right sample location of the current block; Y24 is a horizontal component of a motion
vector corresponding to the top-left sample location of the neighboring block, and ¥4 isavertica component of

the motion vector corresponding to the top-left sample location of the neighboring block; H¥5 is a horizontal

component of a motion vector corresponding to the top-right sample location of the neighboring block, and ¥ s

a vertical component of the motion vector corresponding to the top-right sample location of the neighboring block;

¥4 is a horizontal component of a motion vector corresponding to the bottom-left sample location of the

neighboring block, and ¥ isavertica component of the motion vector corresponding to the bottom-left sample

location of the neighboring block; ™ @ isahorizontal coordinate of the top-left sample location of the current block

and ¥ isavertical coordinate of the top-left sample location of the current block; *1 isahorizontal coordinate of
the top-right sample location of the current block, and bl isavertica coordinate of the top-right sample location of
the current block; o isahorizontal coordinate of the top-left sample location of the neighboring block, and Yy is
avertica coordinate of the top-left sample location of the neighboring block; x5 is a horizontal coordinate of the

top-right sample location of the neighboring block; and Mg is a vertica coordinate of the bottom-left sample
location of the neighboring block.
[0055] According to the fifth aspect, in some implementations, the decoder is specifically configured to:

obtain a 2xK-parameter affine transform model of the current block based on the target candidate motion
vectors of the K control points of the current block; and

obtain the predicted motion vector of each subblock of the current block based on the 2xK-parameter
affine transform model of the current block.
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DESCRIPTION OF EMBODIMENTS

[0083] The following briefly describes related concepts in the embodiments of the present invention first. The
technical solutions in the embodiments of the present invention may not only be applied to existing video coding
standards (for example, standards such as H.264 and HEVC), but also be applied to future video coding standards
(for example, the H.266 standard).

[0084] Video coding usually refers to processing a sequence of images that constitute a video or a video
seguence. In the field of video coding, the terms "picture (picture)”, "frame (frame)", and "image (image)" may be
used as synonyms. Video coding used in this specification includes video encoding and video decoding. Video
coding is performed on a source side, and usualy includes processing (for example, by compressing) an origina
video image to reduce an amount of data for representing the video image, for more efficient storage and/or
transmission. Video decoding is performed on a destination side, and usually includes inverse processing compared
with an encoder to reconstruct the video image. "Coding" of a video image in the embodiments should be
understood as "encoding” or "decoding” of avideo sequence. A combination of an encoding part and a decoding part
is aso referred to as CODEC (encoding and decoding).

[0085] The video sequence includes a series of images (picture), the image is further split into dlices (slice),
and the dlice is further split into blocks (block). Video coding is performed by block. In some new video coding
standards, a concept "block" is further extended. For example, a macroblock (macroblock, MB) is introduced in the
H.264 standard. The macroblock may be further split into a plurality of prediction blocks (predictor) that can be
used for predictive coding. In the high efficiency video coding (high efficiency video coding, HEV C) standard, basic
concepts such as "coding unit" (coding unit, CU), "prediction unit" (prediction unit, PU), and "transform unit"
(transform unit, TU) are used. A plurdity of block units are obtained through functional division, and are described
by using a new tree-based structure. For example, a CU may be split into smaller CUs based on a quadtree, and the
smaller CU may further be split, to generate a quadtree structure. The CU isa basic unit for splitting and encoding a
coded image. A PU and a TU also have similar tree structures. The PU may correspond to a prediction block, and is
abasic unit for predictive coding. The CU is further split into a plurality of PUs based on a splitting pattern. The TU
may correspond to a transform block, and is a basic unit for transforming a prediction residual. However, in essence,
all of the CU, the PU, and the TU are conceptually blocks (or image blocks).

[0086] For example, in HEVC, aCTU is split into a plurality of CUs by using a quadtree structure represented
as a coding tree. A decision on whether to encode an image area by using inter-image (temporal) or intra-image

(spatia) prediction is made at a CU level. Each CU may be further split into one, two, or four PUs based on a PU
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splitting pattern. Inside one PU, a same prediction process is applied, and related information is transmitted to a
decoder on a PU basis. After obtaining aresidual block by applying the prediction process based on the PU splitting
pattern, the CU may be partitioned into transform units (transform unit, TU) based on another quadtree structure
similar to the coding tree used for the CU. In the recent development of video compression technologies, a quadtree
plus binary tree (Quad-tree plus binary tree, QTBT) partition frame is used to partition a coding block. In a QTBT
block structure, the CU may be square or rectangular.

[0087] In this specification, for ease of description and understanding, a to-be-encoded image block in a
current coded image may be referred to as a current block. For example, in encoding, the current block is a block
currently being encoded, and in decoding, the current block is a block currently being decoded. A decoded image
block, in areference image, used to predict the current block is referred to as a reference block. In other words, the
reference block is a block that provides areference signal for the current block, and the reference signal represents a
pixel value in the image block. A block that provides a prediction signal for the current block in the reference image
may be referred to as a prediction block, and the prediction signal represents a pixel value, a sampling value, or a
sampling signal in the prediction block. For example, after a plurality of reference blocks are traversed, an optimal
reference block is found. The optimal reference block provides prediction for the current block, and may be referred
to as the prediction block.

[0088] The following describes a video coding system in the embodiments of the present invention. FIG. 1isa
block diagram of an example video coding system according to an embodiment of the present invention. As used in
this specification, the term "video codec" generally refers to a video encoder and a video decoder. In the
embodiments of the present invention, the term "video coding” or "coding" may generally refer to video encoding or
video decoding. A video encoder 100 and a video decoder 200 in the video coding system are configured to predict
motion information, for example, a motion vector, of a current coded image block or a subblock of the current coded
image block according to various method examples described in any one of a plurality of new inter prediction modes
provided in the embodiments of the present invention, so that a predicted motion vector maximally approximates a
motion vector obtained by using a motion estimation method. In this way, a motion vector difference does not need
to be transmitted during encoding, thereby further improving coding performance.

[0089] As shown in FIG 1, the video coding system includes a source apparatus 10 and a destination
apparatus 20. The source apparatus 10 generates encoded video data. Therefore, the source apparatus 10 may be
referred to as a video encoding apparatus. The destination apparatus 20 may decode the encoded video data
generated by the source apparatus 10. Therefore, the destination apparatus 20 may be referred to as a video decoding
apparatus. In various implementation solutions, the source apparatus 10, the destination apparatus 20, or both the
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(blocking artifacts). Then, the reconstructed image block is stored as the reference block in the decoded i mage buffer
107, and may be used by the inter predictor 110 as the reference block to perform inter prediction on a block in a
subsequent video frame or image.

[0122] It should be understood that other structural variants of the video encoder 100 can be used to encode a
video stream. For example, for some image blocks or image frames, the video encoder 100 may directly quantize a
residual signal, and correspondingly, processing by the transformer 101 and the inverse transformer 105 is not
required. Alternatively, for some image blocks or image frames, the video encoder 100 does not generate residual
data, and correspondingly, processing by the transformer 101, the quantizer 102, the inverse quantizer 104, and the
inverse transformer 105 is not required. Alternatively, the video encoder 100 may directly store the reconstructed
image block as the reference block, without processing by the filter unit 106. Alternatively, the quantizer 102 and the
inverse quantizer 104 in the video encoder 100 may be combined.

[0123] Specifically, in this embodiment of the present invention, the video encoder 100 is configured to
perform the motion vector prediction method described in the following embodiments.

[0124] FIG 2B is a block diagram of an example video decoder 200 according to an embodiment of the
present invention. In the example in FIG. 2B, the video decoder 200 includes an entropy decoder 203, a prediction
processing unit 208, an inverse quantizer 204, an inverse transformer 205, a summator 211, a filter unit 206, and a
decoded image buffer 207. The prediction processing unit 208 may include an inter predictor 210 and an intra
predictor 209. In some examples, the video decoder 200 may perform a decoding process that is substantially
inverse to the encoding process described with respect to the video encoder 100 in FIG. 2A.

[0125] During decoding, the video decoder 200 receives, from the video encoder 100, an encoded video
bitstream that represents an image block of an encoded video dlice and an associated syntax element. The video
decoder 200 may receive video data from a network entity 42, and optionally, may further store the video datain a
video data memory (which is not shown in the figure). The video data memory may store video data that is to be
decoded by a component of the video decoder 200, for example, the encoded video bitstream. The video data stored
in the video data memory may be obtained from, for example, aloca video source such as a storage apparatus 40 or
a camera through wired or wireless network communication of the video data, or by accessing a physical data
storage medium. The video data memory may be used as the decoded image buffer (DPB) configured to store
encoded video data that is from the encoded video bitstream. Therefore, athough the video data memory is not
shown in FIG. 2B, the video data memory and the DPB 207 may be a same memory, or may be separately disposed
memories. The video data memory and the DPB 207 each may be constituted by any one of a plurality of memory
apparatuses, for example, a dynamic random access memory (DRAM) including a synchronous DRAM (SDRAM),
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configured to receive data; a processor, a logic unit, or a central processing unit (CPU) 430 that is configured to
process the data; a transmitter unit (Tx) 440 and egress ports 450 that are configured to transmit data; and a memory
460 configured to store the data. The video coding device 400 may further include an optical-to-electrical and
electrical-to-optical (EO) conversion component coupled to the ingress ports 410, the receiver unit 420, the
transmitter unit 440, and the egress ports 450, for egress or ingress of an optical or electrical signal.

[0137] The processor 430 isimplemented by hardware and software. The processor 430 may be implemented
as one or more CPU chips, cores (for example, a multi-core processor), FPGAS, ASICs, or DSPs. The processor 430
communicates with the ingress ports 410, the receiver unit 420, the transmitter unit 440, the egress ports 450, and
the memory 460. The processor 430 includes a coding module 470 (for example, an encoding module 470 or a
decoding module 470). The encoding/decoding module 470 implements the embodiments disclosed in this
specification, to implement the motion vector prediction method provided in the embodiments of the present
invention. For example, the encoding/decoding module 470 performs, processes, or provides various coding
operations. Therefore, the encoding/decoding module 470 substantially improves functions of the video coding
device 400 and affects transform of the video coding device 400 to a different state. Alternatively, the
encoding/decoding module 470 is implemented as an instruction stored in the memory 460 and executed by the
processor 430.

[0138] The memory 460 includes one or more disks, tape drives, and solid state drives, and may be used as an
overflow data storage device, to store programs when such programs are selectively executed, and to store
instructions and data that are read during program execution. The memory 460 may be volatile and/or non-volatile,
and may be a read-only memory (ROM), a random access memory (RAM), a ternary content-addressable memory
(ternary content-addressable memory, TCAM), and/or a static random access memory (SRAM).

[0139] It should be understood that, in the video encoder 100 and the video decoder 200 in this application, a
processing result for a procedure may be output to a next procedure after being further processed. For example, after
a procedure such as interpolation filtering, motion vector derivation, or loop filtering, an operation such as clipping
or shift isfurther performed on a processing result for the corresponding procedure.

[0140] For example, a motion vector that is of a control point of a current image block and that is derived
based on a motion vector of a neighboring affine coding block may be further processed. Thisis not limited in this
application. For example, a value range of the motion vector is restricted, so that the motor vector is within a
specific bit depth. Assuming that an allowed bit depth of the motion vector is bitDepth, a motion vector range is
from —27(bitDepth-1) to 2"\(bitDepth—1)—1, where the symbol """ represents a power. If bitDepth is 16, the value
rangeisfrom —32768 to 32767. If bitDepth is 18, the value range is from —131072 to 131071. The value range of the

33



10

15

20

25

30

conventional processor or the like.

[0147] The memory 1230 may include a read-only memory (ROM) device or arandom access memory (RAM)
device. Any other appropriate type of storage device may aso be used as the memory 1230. The memory 1230 may
include code and data 1231 that are accessed by the processor 1210 by using the bus system 1250. The memory
1230 may further include an operating system 1233 and an application program 1235. The application program 1235
includes at least one program that allows the processor 1210 to perform the video encoding or decoding methods
described in the embodiments of the present invention (particularly the motion vector prediction method described
in the embodiments of the present invention). For example, the application program 1235 may include applications 1
to N, and further includes a video encoding or decoding application (video coding application for short) that
performs the video encoding or decoding methods described in the embodiments of the present invention.

[0148] In addition to a data bus, the bus system 1250 may further include a power bus, a control bus, a status
signal bus, and the like. However, for clear description, various types of buses in the figure are marked as the bus
system 1250.

[0149] Optionally, the coding device 1200 may further include one or more output devices, for example, a
display 1270. In an example, the display 1270 may be a touch display that combines a display and a touch unit that
operably senses touch input. The display 1270 may be connected to the processor 1210 by using the bus 1250.
[0150] To better understand the technical solutions in the embodiments of the present invention, the following
further describes an inter prediction mode, a non-translational motion model, an inherited control point motion
vector prediction method, and a constructed control point motion vector prediction method in the embodiments of
the present invention.

[0151] (1) Inter prediction mode. In HEVC, two inter prediction modes are used: an advanced motion vector
prediction (advanced motion vector prediction, AMVP) mode and a merge (merge) mode.

[0152] In the AMVP mode, spatially or temporally neighboring encoded blocks (denoted as neighboring
blocks) of a current block are first traversed. A candidate motion vector list (which may also be referred to as a
motion information candidate list) is constructed based on motion information of the neighboring blocks. Then, an
optimal motion vector is determined in the candidate motion vector list based on arate-distortion cost, and candidate
motion information with a minimum rate-distortion cost is used as a motion vector predictor (motion vector
predictor, MVP) of the current block. Locations and a traversal order of the neighboring blocks are predefined. The
rate-distortion cost is calculated according to aformula (1), where J represents the rate-distortion cost RD cost, SAD
isasum of absolute differences (sum of absolute differences, SAD) between an original pixel value and a predicted
pixel value obtained through motion estimation by using a candidate motion vector predictor, R represents a bit rate,
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compensation subunit of the current coding block is derived according to the following formula (7), where (x, y) is
coordinates of a motion compensation subunit relative to the sample in the top-left corner of the current coding

block, and W and H are the width and the height of the current coding block respectively.
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[0167] A coding block predicted by using an affine transform model may also be referred to as an affine

coding block. It can be learned from the foregoing description that the affine transform model is directly related to
motion information of a control point of the affine coding block.

[0168] Usualy, the motion information of the control point of the affine coding block may be obtained by
using an affine transform model—-based AMV P mode or an affine transform model—based merge mode. In the affine
transform model—based AMV P mode or the affine transform model—based merge mode, the motion information of
the control point of the affine coding block may be obtained according to an inherited control point motion vector
prediction method or a constructed control point motion vector prediction method. The following further describes
the two methods.

[0169] (3) Inherited control point motion vector prediction method. In the inherited control point motion
vector prediction method, a candidate motion vector of a control point of a current block is determined by using an
affine transform model of a neighboring encoded affine coding block of the current block. A parameter quantity (for
example, four parameters, six parameters, or eight parameters) of the affine transform model of the affine coding
block is the same asthat of an affine transform model of the current block.

[0170] A current block shown in FIG. 6 is used as an example. Neighboring blocks of the current block are
traversed in a specified order, for example, A1->B1->B0->A0->B2, to find an affine coding block in which a
neighboring block of the current block is located, and obtain motion information of a control point of the affine
coding block. Further, a motion vector (for a merge mode) of a control point or a motion vector predictor (for an
AMVP mode) of a control point is derived for the current block by using an affine transform model constructed
based on the motion information of the control point of the affine coding block. The order A1-B1—-B0—A0—B2
is merely used as an example. Another combination order is also applicable to the embodiments of the present
invention. In addition, the neighboring blocks are not limited to A1, B1, BO, A0, and B2. The neighboring block may
a sample, or may be a pixel block that is of a preset size and that is obtained according to a particular splitting
method, for example, a 4x4 pixel block, a 4x2 pixel block, or a pixel block of another size. Thisis not limited. The

affine coding block is an encoded block (which may also be referred to as a neighboring affine coding block for
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control points of the current block is combined to congtitute a 2-tuple, to construct the 4-parameter affine transform
model. The two control points may be combined as follows: {CP1, CP4}, {CP2, CP3}, {CP1, CP2}, {CP2, CP4},
{CP1, CP3}, and {CP3, CP4}. For example, a 4-parameter affine transform model constructed by using a 2-tuple

including the contral points CP1 and CP2 may be denoted as Affine (CP1, CP2).

[0202] If the 6-parameter affine transform mode! is used for the current block, motion information of three
control points of the current block is combined to constitute a triplet, to construct the 6-parameter affine transform
model. The three control points may be combined as follows: { CP1, CP2, CP4}, {CP1, CP2, CP3}, {CP2, CP3,
CP4}, and {CP1, CP3, CP4}. For example, a 6-parameter affine transform model constructed by using a triplet
including the control points CP1, CP2, and CP3 may be denoted as Affine (CP1, CP2, CP3).

[0203] If an 8-parameter bilinear model is used for the current block, motion information of four control
points of the current block is combined to constitute a quadruple, to construct the 8-parameter bilinear model. An
8-parameter bilinear model constructed by using a quadruple including the control points CP1, CP2, CP3, and CP4
may be denoted as Bilinear (CP1, CP2, CP3, CP4).

[0204] In this specification, for ease of description, a combination of motion information of two control points
(or two encoded blocks) is referred to as a 2-tuple for short, a combination of motion information of three control
points (or three encoded blocks) is referred to as atriplet for short, and a combination of motion information of four
control points (or four encoded blocks) is referred to as a quadruple for short.

[0205] These models are traversed in a preset order. If motion information of a control point corresponding to
a combination model is unavailable, it is considered that the model is unavailable. Otherwise, a reference frame
index of the model is determined, and a motion vector of the control point is scaled. If motion information of all
control points after scaling is consistent, the model isinvalid. If all motion information of control points controlling
the model is available, and the model is valid, the motion information of the control points used to construct the
model is added to a motion information candidate list.

[0206] A method for scaling a control point motion vector is shown in the following formula (14):

[ CurPoe—Dasboce | ...
v, — ——————————— o AT
= L Poc —Svofoc

(14)
Curloc DesPoc
[0207] represents a POC number of a current frame, represents a POC number of a
Srelaoc
reference frame of the current block, represents a POC number of a reference frame of a control point,

W,
g represents a motion vector obtained through scaling, and MV represents a motion vector of the control point.

[0208] It should be noted that a combination of different control points may alternatively be converted into
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[0215] {CP2, CP4} may be converted into { CP1, CP2} according to the following formula (20), and {CP2,
5  CP4} may be converted into { CP1, CP2, CP3} according to the following formulas (20) and (21):
r-yxu =_MW+ vxl
) H
T g — T
7Yy = +%W+ 5t
(20)
(vx, = — TR 4 BXq
&
Li_:;l};l'z — + ??.'ﬁﬂ;f?.?:l W _ t;l};l’a
(21)
[0216] {CP3, CP4} may be converted into { CP1, CP2} according to the following formula (22), and {CP3,
CP4} may be converted into { CP1, CP2, CP3} according to the following formulas (22) and (23):
(vx, = + T B4 owx,
- W -
Py = _%&H + vy
10 (22)
(vx, = + e T H o+ BXg
) W
ry, = — ﬂ—x‘gwmz H+ vy
(23
[0217] For example, a 6-parameter affine transform model obtained through a combination { CP1, CP2, CP4},
{CP2, CP3, CP4}, or { CP1, CP3, CP4} isrepresented by the control points { CP1, CP2, CP3}. A conversion method
is. substituting a motion vector and coordinate information of a control point into the foregoing formula (4), to
15  obtain a model parameter; and then substituting coordinate information of {CP1, CP2, CP3} into the foregoing
formula (5), to obtain the motion vector of the control point.
[0218] More directly, conversion may be performed according to the following formulas (24) to (26), where
W represents the width of the current block, and H represents the height of the current block. In the formulas (24) to
BXge UV, BXy PV
(26), ( ) represents the motion vector of CP1, and ( ) represents the motion vector of CP2,
BXy BH : BXz» ¥ ,
20 ) represents the motion vector of CP3, and ( ) represents the motion vector of CP4.
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prediction method, and the second improved solution may also be referred to as a second motion model-based
motion vector prediction method. The following separately describes the two methods.

[0232] (5) First motion model—based motion vector prediction method. In the first motion model—based
motion vector prediction method, affine transform models used for different blocks of an image in an image
sequence are not limited, in other words, different affine transform models may be used for the different blocks. In a
process of encoding and decoding a current block, an affine transform model used for the current block is first
determined. The affine transform model used for the current block may be predefined, or may be selected from a
plurdity of affine transform models based on an actual motion status or an actual requirement of the current block. It
is assumed that a 2xN-parameter affine transform model is used for a neighboring block (also referred to as an affine
coding block at an encoder side or an affine decoding block at a decoder side) of the current block, a 2xK-parameter
affine transform model is used for the current block, and N#K. In this case, motion vectors (candidate motion
vectors) of K control points of the current block are obtained through interpolation calculation based on the
2xN-parameter affine transform model used for the neighboring block.

[0233] The following uses Al shown in FIG 10 as an example to describe a process of determining a
candidate motion vector of a control point of the current block. The determining process is mainly described from a
perspective of the decoder side. In this case, a neighboring block in which Al islocated is the affine decoding block.
It may be understood that implementation on the encoder side may be deduced by analogy. In other words, on the
encoder side, the neighboring block of the current block is the affine coding block. Details about the implementation
are not described in this specification again.

[0234] For example, if a 6-parameter affine transform model is used for the affine decoding block inwhich A1
is located, and a 4-parameter affine transform model is used for the current block, a motion vector (vx4, vy4) of the
top-left corner (x4, y4) of the affine decoding block, a motion vector (vx5, vy5) of the top-right corner (x5, y5) of
the affine decoding block, and a motion vector (vx6, vy6) of the bottom-left corner (x6, y6) of the affine decoding
block are obtained. According to the following formulas (27) and (28) for the 6-parameter affine transform model,
interpolation calculation is separately performed by using a 6-parameter affine transform model constituted by the
motion vectors of the foregoing three control points of the affine decoding block, to obtain a motion vector (vxO,
vyO0) of the top-left corner (x0, y0) of the current block and a motion vector (vx1, vy1) of the top-right corner (x1, y1)
of the current block:

[y~ ) [, —iry )

BXp = vx,+ p— K (g — )+ o X ¥y — V)
_ (g~ ) (e, —tary )
'E'FD—vx4+ﬁxixu_x4j+ﬁxi}’u_hj @
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[0235] For another example, if a 4-parameter affine transform model is used for the affine decoding block in
which Al islocated, and a 6-parameter affine transform model is used for the current block, a motion vector (vx4,
vy4) of the top-left corner (x4, y4) of the affine decoding block and a motion vector (vx5, vy5) of the top-right
corner (x5, y5) of the affine decoding block are obtained. In this case, motion vectors of two control points of the
affine decoding block are obtained: the motion vector (vx4, vy4) of the top-left control point (x4, y4) and the motion
vector (vx5, vy5) of the top-right control point (x5, y5). According to the following formulas (29), (30), and (31) for
the 4-parameter affine transform model, interpolation calculation is separately performed by using a 4-parameter
affine transform model constituted by the motion vectors of the two control points of the affine decoding block, to
obtain a motion vector (vx0, vy0) of the top-left corner (x0, y0) of the current block, a motion vector (vx1, vyl) of
the top-right corner (x1, y1) of the current block, and a motion vector (vx2, vy2) of the bottom-left corner (x2, y2)

of the current block:

LR T vx:t-"'wz‘:—vmx':xu_xﬂ _Etu-’;:—vmx[}ru — ¥
gy Ty TEy
_ [y —wyy ) Loy~ ]
PYp = Bxy + X (X — X)X (3 — )
Ty FiT%a (29)
vx; = vx, + (v-j;:w.;l KXy —xg) — % :w4j X (3 — )
gy T Ty
vy = vxy, + @X (%) — %y +MX (31— %)
gy #5 7% (30)
.'ﬁ'xz = ”xlt-"'wz‘:—ﬂmx':xz — Xy _w‘:—ﬂmxi}ﬁ — ¥
gy Ty TEy
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[0236] It should be noted that the foregoing examples are merely used to explain the technical solutions of the
present invention, but are not intended to limit the present invention. In addition, for a case in which other affine
transform models are used for the current block and the neighboring block (for example, the 4-parameter affine
transform model is used for the current block, and an 8-parameter bilinear model is used for the neighboring block;
or the 6-parameter affine transform model is used for the current block, and an 8-parameter bilinear model is used
for the neighboring block), refer to the implementation of the foregoing examples. Details are not described herein
again.

[0237] It should further be noted that, in this solution, whether a quantity of model parameters of the current

block is the same as that of the neighboring block is not limited. Therefore, in some implementation scenarios, the
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block. Therefore, motion vectors of two control points of the current block may be obtained according to the
inherited control point motion vector prediction method described in "(3)" or the first motion model—based motion
vector prediction method described in "(5)", for example, a motion vector (vx4, vy4) of the top-left control point (x4,
y4) of the current block and a motion vector (vx5, vy5) of the top-right control point (x5, y5) of the current block.
Then, in the phase of reconstructing the current block, the 6-parameter affine transform model needs to be
constructed based on the motion vectors of the two control points of the current block.

[0245] For example, based on a mation vector (vx0, vy0) of the top-left control point (x0, y0) of the current
block and a motion vector (vx1, vyl) of the top-right control point (x1, y1) of the current block, a motion vector of a
third control point may be obtained according to the following formula (40). The motion vector of the third control

point is, for example, amotion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the current block.

_ _ Ty — T,
vy, = +———H + vy,

Wy~
r?xz =0 H 4 owx,
;v
A

(40)
[0246] W represents the width of the current block, and H represents the height of the current block.
[0247] Then, the 6-parameter affine model of the current block in the reconstruction phase is obtained by
using the motion vector (vx0, vy0) of the top-left control point (x0, yO) of the current block, the motion vector (vx1,
vy1) of the top-right control point (x1, y1) of the current block, and the motion vector (vx2, vy2) of the bottom-|eft
control point (x2, y2) of the current block. A formula for the 6-parameter affine model is shown in the following

formula (37):

px = b oy T W, #X,
W H
vy = ﬂy‘;:?}r':' x + 2 T ¥+ Eyy
(37)
) g Ve . . .
[0248] Then, coordinates ( , ) of the center point of each subblock (or each motion compensation

unit) of the current block relative to the top-left corner (or another reference point) of the current block are
substituted into the foregoing formula (37) to obtain motion information of the center point of each subblock (or
each motion compensation unit), to subsequently reconstruct each subblock.

[0249] It should be noted that the foregoing example is merely used to explain the technical solutions of the
present invention, but is not intended to limit the present invention. In addition, for a case in which another affine
transform model (for example, the 6-parameter affine transform model or an 8-parameter bilinear model) is used for

the current block in the parsing phase, refer to the implementation of the foregoing example. Details are not
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(or referred to as a control point motion vector predictor candidate list) based on the AMVP mode may also be
constructed by using a first motion model—based motion vector prediction method and/or a constructed control point
motion vector prediction method. In another embodiment, a candidate motion vector list (or referred to as a control
point motion vector predictor candidate list) based on the AMVP mode may be constructed by using an inherited
control point motion vector prediction method and/or a constructed control point motion vector prediction method.
Control point motion vector predictors in the list may include two candidate control point motion vectors (for
example, when a 4-parameter affine transform model is used for a current block), or include three candidate control
point motion vectors (for example, when a 6-parameter affine transform model is used for a current block), or
include four candidate control point motion vectors (for example, when an 8-parameter bilinear model is used for a
current block).

[0258] In a possible application scenario, the control point motion vector predictor candidate list may further
be pruned and sorted according to a particular rule, and may be truncated or padded to obtain control point motion
vector predictor candidates of aparticular quantity.

[0259] Then, on an encoder side, an encoder (for example, the video encoder 100) obtains a motion vector of
each motion compensation subunit of the current coding block by using each control point motion vector predictor
in the control point motion vector predictor candidate list and according to the foregoing formula (3), (5), or (7).
Further, the encoder obtains a pixel value of a corresponding location in a reference frame to which the motion
vector of each motion compensation subunit points, and uses the pixel value as a pixel predictor of the motion
compensation subunit to perform affine transform model-based motion compensation. An average difference
between an original value and a predictor of each sample in the current coding block is calculated. A control point
motion vector predictor corresponding to a minimum average difference is selected as an optimal control point
motion vector predictor, and used as motion vector predictors of two, three, or four control points of the current
coding block. In addition, on the encoder side, a control point motion vector predictor may further be used as a
search start point to perform motion search within a specific search range to obtain a control point motion vector
(control point motion vectors, CPMV), and a difference (control point motion vectors differences, CPMVD)
between the control point motion vector and the control point motion vector predictor is calculated. Then, the
encoder encodes an index value indicating a location of the control point motion vector predictor in the control point
motion vector predictor candidate list and the CPMV D into a bitstream, and transfers the bitstream to a decoder side.
[0260] On the decoder side, a decoder (for example, the video decoder 200) parses the bitstream to obtain the
index value and the control point motion vector difference (CPMVD), determines the control point motion vector
predictor (control point motion vectors predictor, CPMV P) in the control point motion vector predictor candidate list
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based on the index value, and adds the CPMV P and the CPMV D to obtain the control point motion vector.

[0261] The following describes the affine transform model—based merge mode.

[0262] For the affine transform model—based merge mode, in an embodiment, a candidate motion vector list
(or referred to as a control point motion vector merge candidate list) for the merge mode may be constructed by
using an inherited control point motion vector prediction method and/or a constructed control point motion vector
prediction method. In another embodiment, a candidate motion vector list (or referred to as a control point motion
vector merge candidate list) for the merge mode may alternatively be constructed by using a first motion
model—based motion vector prediction method and/or a constructed control point motion vector prediction method.
[0263] In a possible application scenario, the control point motion vector merge candidate list may further be
pruned and sorted according to a particular rule, and may be truncated or padded to obtain control point motion
vector candidates of a particular quantity.

[0264] Then, on an encoder side, an encoder (for example, the video encoder 100) obtains a motion vector of

]
each motion compensation subunit (sample or pixel block with a size of and obtained through splitting

according to a particular method) of a current coding block by using each control point motion vector in the merge
candidate list and according to the foregoing formula (3), (5), or (7). Further, the encoder obtains a pixel value of a
location in a reference frame to which the motion vector of each motion compensation subunit points, and uses the
pixel value as a pixel predictor of the motion compensation subunit to perform affine motion compensation. An
average difference between an origina value and a predictor of each sample in the current coding block is calculated.
A control point motion vector corresponding to a minimum average difference is selected as motion vectors of two,
three, or four control points of the current coding block. An index number indicating a location of the control point
motion vector in the candidate list is encoded into a bitstream and sent to a decoder side.

[0265] On the decoder side, a decoder (for example, the video decoder 200) parses the bitstream to obtain the
index value, and determines the control point motion vector (control point motion vectors, CPMVP) in the control
point motion vector merge candidate list based on the index value.

[0266] In addition, it should be noted that, in the embodiments of the present invention, "at least one" means
one or more, and "a pluraity of" means two or more than two. The term "and/or" describes an association
relationship for describing associated objects and represents that three relationships may exist. For example, A
and/or B may indicate the following cases: Only A exists, both A and B exist, and only B exists, where A and B may
be singular or plural. The character "/" generally indicates an "or" relationship between the associated objects. "At
least one of the following items (pieces)" or a similar expression thereof indicates any combination of these items,

including a single item (piece) or any combination of a plurality of items (pieces). For example, at least one of a, b,
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AMVP mode may be a quadruple list. The quadruple list includes one or more quadruples used to construct the
8-parameter bilinear model.

[0278] In a possible application scenario, the candidate motion vector 2-tuple/triplet/quadruple list may be
pruned and sorted according to a particular rule, and may be truncated or padded to obtain candidate motion vector
candidates of a particular quantity.

[0279] For the first motion model—based motion vector prediction method, for example, as shown in FIG. 10,
neighboring blocks of the current block may be traversed in an order of A1-B1—-B0—A0—B2 in FIG. 10, to find
an affine decoding block in which a neighboring block is located (for example, an affine decoding block in which
Alislocated in FIG 10). An affine transform model of the affine decoding block is constructed by using a control
point of the affine decoding block, and then the candidate motion vector (for example, a candidate motion vector
2-tupleftriplet/quadruple) of the control point of the current block is derived by using the affine transform model of
the affine decoding block, and added to the candidate motion vector list corresponding to the AMVP mode. It should
be noted that another search order may also be applicable to the embodiments of the present invention. Details are
not described herein.

[0280] It should be noted that, when there are a plurality of neighboring blocks, in other words, when the
current block has a plurality of neighboring affine decoding blocks, in a possible embodiment, both the encoder side
and the decoder side can first obtain a candidate motion vector of a control point of the current block by using an
affine decoding block whose quantity of model parameters is the same as that of the current block, and add the
obtained candidate motion vector to the candidate motion vector list corresponding to the AMVP mode. Then, a
candidate motion vector of the control point of the current block may be obtained by using an affine decoding block
whose quantity of model parameters is different from that of the current block, and added to the candidate motion
vector list corresponding to the AMVP mode. In this way, the candidate motion vector that is of the control point of
the current block and that is obtained by using the affine decoding block whose quantity of model parameters is the
same as that of the current block islocated at a front location of the list. This design helps reduce a quantity of bits
transmitted in the bitstream.

[0281] FIG. 10 is used as an example. It is assumed that a parameter model of the current decoding block is
the 4-parameter affine transform model. After the neighboring blocks of the current block are traversed, it is
determined that the 4-parameter affine transform model is used for an affine decoding block in which B1 is located
and the 6-parameter affine transform model is used for the affine decoding block in which Al islocated. In this case,
motion vectors of two control points of the current block may be first derived by using the affine decoding block in
which B1 is located, and added to the list. Then, motion vectors of two control points of the current block are
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derived by using the affine decoding block in which Al islocated, and added to the list.

[0282] Alternatively, it is assumed that a parameter model of the current decoding block is the 6-parameter
affine transform model. After the neighboring blocks of the current block are traversed, it is determined that the
6-parameter affine transform model is used for the affine decoding block in which Al islocated and the 4-parameter
affine transform model is used for an affine decoding block in which B1 is located. In this case, motion vectors of
three control points of the current block may be first derived by using the affine decoding block in which Al is
located, and added to the list. Then, motion vectors of three control points of the current block are derived by using
the affine decoding block in which Bl islocated, and added to the list.

[0283] It should be noted that the technical solutions of the present invention are not limited to the foregoing
examples, and another neighboring block, motion model, and search order may also be applicable to the present
invention. Details are not described herein.

[0284] In the step 602a, affine transform models used for different blocks are not limited. In other words, a
quantity of parameters of an affine transform model used for the current block may be different from or the same as
that of an affine decoding block. In an embodiment, the affine transform model used for the current block may be
determined by parsing the bitstream. In other words, in this case, the bitstream includes indication information of the
affine transform model of the current block. In an embodiment, the affine transform model used for the current
block may be pre-configured. In an embodiment, the affine transform model used for the current block may be
selected from a plurality of affine transform models based on an actual motion status or an actual requirement of the
current block.

[0285] Some content about obtaining the candidate motion vector of the control point of the current block by
using the constructed control point motion vector prediction method has been described in detail in the foregoing
"(4)". For brevity of this specification, details are not described herein again.

[0286] Some content about obtaining the candidate motion vector of the control point of the current block by
using the first motion model—based motion vector prediction method has been described in detail in the foregoing
"(5)". For brevity of this specification, details are not described herein again.

[0287] It should be noted that, in some embodiments in which the first motion model—based motion vector
prediction method is used, in a process in which the decoder side derives the candidate motion vector of the control
point of the current block, flag information (flag) of an affine transform model of an affine decoding block may need
to be obtained. The flag is pre-stored locally on the decoder side, and is used to indicate the affine transform model
that is of the affine decoding block and that is actually used to predict a subblock of the affine decoding block.

[0288] For example, in an application scenario, when the decoder side determines, by identifying the flag of
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the affine decoding block, that a quantity of model parameters of the affine transform model actually used for the
affine decoding block is different from (or the same as) that of the affine transform model used for the current block,
the decoder side is triggered to derive the candidate motion vector of the control point of the current block by using
the affine transform model actually used for the affine decoding block.

[0289] For example, when the 4-parameter affine transform model is used for the current block, if the decoder
side identifies the flag of the affine decoding block, and determines that the quantity of model parameters of the
affine transform model actually used for the affine decoding block is different from that of the affine transform
model used for the current block, for example, the 6-parameter affine transform model is used for the affine
decoding block, the decoder side obtains motion vectors of three control points of the affine decoding block: a
motion vector (vx4, vy4) of the top-left corner (x4, y4), a motion vector (vx5, vy5) of the top-right corner (x5, y5),
and a motion vector (vx6, vy6) of the bottom-left corner (x6, y6). Based on the 6-parameter affine transform model
congtituted by the three control points of the affine decoding block, candidate motion vectors of the top-left and
top-right control points of the current block are respectively derived according to the formulas (27) and (28) for the
6-parameter affine transform model.

[0290] For another example, when the 4-parameter affine transform model is used for the current block, if the
decoder side identifies the flag of the affine decoding block, and determines that the quantity of model parameters of
the affine transform model actually used for the affine decoding block is the same as that of the affine transform
model used for the current block, for example, the 4-parameter affine transform model is also used for the affine
decoding block, the decoder side obtains motion vectors of two control points of the affine decoding block: a motion
vector (vx4, vy4) of the top-left control point (x4, y4) and a motion vector (vx5, vy5) of the top-right control point
(x5, y5). Based on the 4-parameter affine transform model constituted by the two control points of the affine
decoding block, candidate motion vectors of the top-left and top-right control points of the current block are
respectively derived according to the formulas (32) and (33) for the 4-parameter affine transform model.

[0291] It should be noted that, in some other embodiments in which the first motion model—-based motion
vector prediction method is used, in a process in which the decoder side derives the candidate motion vector of the
control point of the current block, a flag of an affine transform model of an affine decoding block may not be
required.

[0292] For example, in an application scenario, after the decoder side determines the affine transform model
used for the current block, the decoder side obtains control points of a specific quantity (the specific quantity is the
same as or different from a quantity of control points of the current block) of the affine decoding block, constructs
the affine transform model by using the control points of the specific quantity of the affine decoding block, and then
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derives the candidate motion vector of the control point of the current block by using the affine transform model.
[0293] For example, when the 4-parameter affine transform model is used for the current block, the decoder
side does not determine the affine transform model actually used for the affine decoding block (the affine transform
model actually used for the affine decoding block may be the 4-parameter affine transform model, the 6-parameter
affine transform model, or the 8-parameter bilinear model), but directly obtains motion vectors of two control points
of the affine decoding block: a motion vector (vx4, vy4) of the top-left control point (x4, y4) and a motion vector
(vx5, vy5) of the top-right control point (x5, y5). Based on the 4-parameter affine model constituted by the two
control points of the affine decoding block, motion vectors of the top-left and top-right control points of the current
block are respectively derived according to the formulas (32) and (33) for the 4-parameter affine model.

[0294] It should be noted that the technical solutions of the present invention are not limited to the foregoing
examples, and another control point, motion model, candidate location, and search order may aso be applicable to
the present invention. Details are not described herein.

[0295] Step 603a: Determine an optimal motion vector predictor of the control point based on an index val ue.
[0296] Specifically, the index value of the candidate motion vector list is obtained by parsing the bitstream,
and the optimal motion vector predictor of the control point is determined, based on the index value, in the candidate
motion vector list constructed in the step 602a.

[0297] For example, if the 4-parameter affine motion model is used for the current block, the index value is
obtained through parsing, and optimal motion vector predictors of two control points are determined in the candidate
motion vector 2-tuple list based on the index val ue.

[0298] For another example, if the 6-parameter affine motion mode! is used for the current block, the index
value is obtained through parsing, and optimal motion vector predictors of three control points are determined in the
candidate motion vector triplet list based on the index value.

[0299] For another example, if the 8-parameter bilinear model is used for the current block, the index valueis
obtained through parsing, and optima motion vector predictors of four control points are determined in the
candidate motion vector quadruple list based on the index value.

[0300] Step 604a: Determine an actual motion vector of the control point based on a motion vector difference.
[0301] Specifically, the motion vector difference of the control point is obtained by parsing the bitstream, and
then the motion vector of the control point is obtained based on the motion vector difference of the control point and
the optima motion vector predictor that is of the control point and that is determined in the step 603a.

[0302] For example, if the 4-parameter affine motion model is used for the current block, motion vector
differences of two control points of the current block are obtained by decoding the bitstream. For example, a motion
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vector difference of the top-left control point and a motion vector difference of the top-right control point may be
obtained by decoding the bitstream. Then, a motion vector difference and a motion vector predictor of each control
point are added to obtain an actual motion vector of the control point. In other words, the motion vectors of the
top-left and top-right control points of the current block are obtained.

[0303] For another example, if the 6-parameter affine motion model is used for the current block, motion
vector differences of three control points of the current block are obtained by decoding the bitstream. For example, a
motion vector difference of the top-left control point, a motion vector difference of the top-right control point, and a
motion vector difference of the bottom-left control point may be obtained by decoding the bitstream. Then, a motion
vector difference and a motion vector predictor of each control point are added to obtain an actual motion vector of
the control point. In other words, motion vectors of the top-left, top-right, and bottom-left control points of the
current block are obtained.

[0304] It should be noted that, in this embodiment of the present invention, another affine motion model and
another control point location may a so be used. Details are not described herein.

[0305] Step 605a: Obtain a motion vector of each subblock of the current block based on the affine transform
model used for the current block.

[0306] For each MxN subblock in a PxQ current block (one subblock may be equivalent to one motion
compensation unit, and at least one of the width or the height of the MxN subblock is less than the width or the
height of the current block), motion information of a sample at a preset location in the motion compensation unit
may be used to represent motion information of all samples in the motion compensation unit. Assuming that a size
of the motion compensation unit is MxN, the sample at the preset location may be the center point (M/2, N/2), the
top-left sample (0, 0), the top-right sample (M—1, 0), or a sample at another location of the motion compensation
unit.

[0307] The following uses the center point of the motion compensation unit as an example for description.
Refer to FIG. 11A and FIG. 11B.

[0308] FIG. 11A shows an example of a current block and a motion compensation unit of the current block.
Each small box in the figure represents one motion compensation unit. In the figure, a specification of each motion
compensation unit is 4x4, and a gray point in each motion compensation unit represents the center point of the
motion compensation unit. In FIG. 11A, VO represents a motion vector of the top-left control point of the current
block, V1 represents a motion vector of the top-right control point of the current block, and V2 represents a motion
vector of the bottom-left control point of the current block.

[0309] FIG. 11B shows an example of another current block and a motion compensation unit of the current
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block. Each small box in the figure represents one motion compensation unit. In the figure, a specification of each
motion compensation unit is 8x8, and a gray point in each motion compensation unit represents the center point of
the motion compensation unit. In FIG 11B, VO represents a motion vector of the top-left control point of the current
block, V1 represents a motion vector of the top-right control point of the current block, and V2 represents a motion
vector of the bottom-left control point of the current block.

[0310] Coordinates of the center point of the motion compensation unit relative to the top-left pixel of the

current block may be calculated according to the following formula (38):

., M
Xpp=MXi+ T, 0=101.

— ' & f—
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[0311] In the foregoing formula, i is the i motion compensation unit (from left to right) in a horizontal

direction, j is the j motion compensation unit (from top to bottom) in a vertical direction, and (47, Y(i4))
indicates coordinates of the center point of the (i, j)" motion compensation unit relative to a pixel at the top-left

control point of a current affine decoding block.

o¥En

[0312] If the 6-parameter affine motion model is used for the current affine decoding block, (Xﬁ-iﬁ, )is

substituted into the following formula (37) for the 6-parameter affine motion model to obtain a motion vector of the

center point of each motion compensation unit, and the obtained motion vector is used as motion vectors ( ':1413,

1;'TE”TEJ'.-J':I) of al samplesin the motion compensation unit:
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[0313] If the 4-parameter affine motion model is used for the current affine decoding block, (Y Ff"ﬂ) is

substituted into the following formula (39) for the 4-parameter affine motion model to obtain a motion vector of the

center point of each motion compensation unit, and the obtained motion vector is used as motion vectors ( - (i),

Wf"-i:') of all samplesin the motion compensation unit:
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(39)
[0314] Step 606a: Perform motion compensation for each subblock based on the determined motion vector of

the subblock, to obtain a pixel predictor of the subblock.
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[0315] Step 602b: Construct a candidate motion vector list for the affine transform model—based merge mode.
[0316] In some specific embodiments of the present invention, a candidate motion vector of a control point of
the current block may alternatively be obtained by using the first motion model—based motion vector prediction
method, and added to the candidate motion vector list corresponding to the merge mode.

[0317] In some other specific embodiments of the present invention, a candidate motion vector of a control
point of the current block may alternatively be obtained separately by using the first motion model—based motion
vector prediction method and a constructed control point motion vector prediction method, and added to the
candidate motion vector list corresponding to the merge mode.

[0318] Likewise, for the candidate motion vector list corresponding to the merge mode, if a 4-parameter affine
transform model is used for the current block, the candidate motion vector list may be a 2-tuple list. The 2-tuple list
includes one or more 2-tuples used to construct the 4-parameter affine transform model.

[0319] If a 6-parameter affine transform model is used for the current block, the candidate motion vector list
may be atriplet list. The triplet list includes one or more triplets used to construct the 6-parameter affine transform
model.

[0320] If an 8-parameter bilinear model is used for the current block, the candidate motion vector list may be
a quadruple list. The quadruple list includes one or more quadruples used to construct the 8-parameter bilinear
model.

[0321] In a possible application scenario, the candidate motion vector 2-tuple/triplet/quadruple list may be
pruned and sorted according to a particular rule, and may be truncated or padded to obtain candidate motion vector
candidates of a particular quantity.

[0322] Likewise, for the first motion model—based motion vector prediction method, for example, as shown in
FIG. 10, neighboring blocks of the current block may be traversed in an order of Al1—-B1—-B0—A0—B2 in FIG. 10,
to find an affine decoding block in which a neighboring block is located. An affine transform model of the affine
decoding block is constructed by using a control point of the affine decoding block, and then the candidate motion
vector (for example, a candidate motion vector 2-tuple/triplet/quadruple) of the control point of the current block is
derived by using the affine transform model of the affine decoding block, and added to the candidate motion vector
list corresponding to the merge mode. It should be noted that another search order may also be applicable to the
embodiments of the present invention. Details are not described herein.

[0323] Specifically, in the foregoing traversal process, if the candidate motion vector list is empty, candidate
motion information of the control point is added to the candidate list. Otherwise, motion information in the
candidate motion vector list is sequentialy traversed, and whether motion information that is the same as the
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candidate motion information of the control point exists in the candidate motion vector list is checked. If the motion
information that is the same as the candidate motion information of the control point does not exist in the candidate
motion vector list, the candidate motion information of the control point is added to the candidate motion vector list.

[0324] To determine whether two pieces of candidate motion information are the same, it is necessary to
sequentially determine whether forward reference frames, backward reference frames, horizontal and vertical
components of each forward motion vector, and horizontal and vertical components of each backward motion vector
in the two pieces of candidate motion information are the same. The two pieces of candidate motion information are
considered as different only when all these elements are different.

[0325] If a quantity of pieces of motion information in the candidate motion vector list reaches a maximum
list length, the candidate list construction is completed; otherwise, a next neighboring block is traversed.

[0326] Some content about obtaining the candidate motion vector of the control point of the current block by
using the constructed control point motion vector prediction method has been described in detail in the foregoing
"(4)". For brevity of this specification, details are not described herein again.

[0327] Some content about obtaining the candidate motion vector of the control point of the current block by
using the first motion model—based motion vector prediction method has been described in detail in the foregoing
"(5)". For brevity of this specification, details are not described herein again.

[0328] It should be noted that, in some embodiments in which the first motion model-based motion vector
prediction method is used, for the affine transform model-based merge mode, affine transform models such as the
4-parameter affine transform model, the 6-parameter affine transform model, and the 8-parameter bilinear model
may aternatively not be distinguished for different blocks in an image, in other words, affine transform models with
asame quantity of parameters may be used for the different blocks.

[0329] For example, the 6-parameter affine transform model is used for al blocksin the image. Alin FIG. 10
is used as an example. Motion vectors of three control points of an affine decoding block in which Al islocated are
obtained: a motion vector (vx4, vy4) of the top-left control point (x4, y4), a motion vector (vx5, vy5) of the top-right
control point (x5, y5), and a motion vector (vx6, vy6) of the bottom-left control point (x6, y6). Then, based on the
6-parameter affine model constituted by the three control points of the neighboring affine decoding block, motion
vectors of the top-left control point, the top-right control point, and the bottom-left control point of the current block
are respectively derived according to the formulas (34), (35), and (36).

[0330] It should be noted that the technical solutions of the present invention are not limited to the foregoing
example, and another control point, motion model, candidate location, and search order may also be applicable to
the present invention. Details are not described herein.
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[0331] Step 603b: Determine a motion vector of the control point based on an index value.

[0332] Specifically, the index value of the candidate motion vector list is obtained by parsing the bitstream,
and the actual motion vector of the control point is determined, based on the index value, in the candidate motion
vector list constructed in the step 602b.

[0333] For example, if the 4-parameter affine motion model is used for the current block, the index value is
obtained through parsing, and motion vectors of two control points are determined in the candidate motion vector
2-tuplelist based on the index value.

[0334] For another example, if the 6-parameter affine motion mode! is used for the current block, the index
value is obtained through parsing, and motion vectors of three control points are determined in the candidate motion
vector triplet list based on the index value.

[0335] For another example, if the 8-parameter bilinear mode! is used for the current block, the index valueis
obtained through parsing, and motion vectors of four control points are determined in the candidate motion vector
quadruple list based on the index value.

[0336] Step 604b: Obtain a motion vector of each subblock of the current block based on an affine transform
model used for the current block. For detailed implementation of this step, refer to descriptions of the step 605a. For
brevity of this specification, details are not described herein again.

[0337] Step 605b: Perform motion compensation for each subblock based on the corresponding motion vector,
to obtain a pixel predictor of the subblock.

[0338] It can be learned that, in this embodiment of the present invention, the decoder side uses the first
motion model—based motion vector prediction method in a process of predicting the current block. In this way, an
affine transform model of a neighboring block can be used to construct the affine transform model of the current
block in a phase of parsing the current block (for example, in a phase of constructing the candidate motion vector
list for the AMVP mode or the merge mode). The affine transform models of the two blocks may be different or the
same. The affine transform model of the current block better satisfies the actual motion status/actua requirement of
the current block. Therefore, this solution can improve the coding efficiency and the accuracy in predicting the
current block, and satisfy the user requirement.

[0339] Refer to FIG. 12. Based on a design solution of a second motion model—based motion vector prediction
method, an embodiment of the present invention provides another motion vector prediction method. The method
may be performed by a video decoder 200, and specifically, may be performed by an inter predictor 210 of the video
decoder 200. The video decoder 200 may perform, based on a video data stream having a plurality of video frames,
a part or al of the following steps to predict motion information of each subblock of a current decoding block
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[035]] Some content about obtaining the candidate motion vector of the control point of the current block by
using the inherited control point motion vector prediction method has been described in detail in the foregoing "(3)".
For brevity of this specification, detail s are not described herein again.

[0352] Some content about obtaining the candidate motion vector of the control point of the current block by
using the constructed control point motion vector prediction method has been described in detail in the foregoing
"(4)". For brevity of this specification, details are not described herein again.

[0353] Some content about obtaining the candidate motion vector of the control point of the current block by
using the first motion model—based motion vector prediction method has been described in detail in the foregoing
"(5)" and in the step 602a in the embodiment in FIG 9. For brevity of this specification, details are not described
herein again.

[0354] For example, if a 4-parameter affine transform model is used for the current block, the candidate
motion vector list for the AMVP mode may be a 2-tuple list. The 2-tuple list includes one or more 2-tuples used to
construct the 4-parameter affine transform model.

[0355] If a 6-parameter affine transform model is used for the current block, the candidate motion vector list
for the AMVP mode may be a triplet list. The triplet list includes one or more triplets used to construct the
6-parameter affine transform model.

[0356] If an 8-parameter bilinear model is used for the current block, the candidate motion vector list for the
AMVP mode may be a quadruple list. The quadruple list includes one or more quadruples used to construct the
8-parameter bilinear model.

[0357] In a possible application scenario, the candidate motion vector 2-tuple/triplet/quadruple list may
further be pruned and sorted according to a particular rule, and may be truncated or padded to obtain candidate
motion vector candidates of a particular quantity.

[0358] Step 703a: Determine an optimal motion vector predictor of the control point based on an index value.
For specific content, refer to related descriptions in the step 603a in the embodiment in FIG. 9. Details are not
described herein again.

[0359] Step 704a Determine motion vectors of three control points of the current block based on motion
vector differences.

[0360] Specifically, a motion vector difference of the control point is obtained by parsing the bitstream, and
then a motion vector of the control point is obtained based on the motion vector difference of the control point and
the optimal mation vector predictor that is of the control point and that is determined in the step 703a. Then, the
motion vectors of the three control points of the current block are determined based on obtained motion
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vectors of the control points.

[0361] For example, if the candidate motion vector list constructed by the decoder side in step 702a is the
2-tuple list, the index value is obtained through parsing in the step 703a, and motion vector predictors (MVP) of two
control points (namely, a 2-tuple) are determined in the candidate motion vector list based on the index value.
Motion vector differences (MVD) of the two control points of the current block are obtained by parsing the
bitstream in the step 704a. Then, motion vectors (MV) of the two control points are respectively obtained based on
the MVPs and the MV Ds of the two control points. The motion vectors of the two control points are, for example, a
motion vector (vx0, vy0) of the top-left control point (xO, y0) of the current block and a motion vector (vx1, vyl) of
the top-right control point (x1, y1) of the current block. Then, the 4-parameter affine transform model is constructed
based on the motion vectors of the two control points of the current block. A motion vector of athird control point is
obtained according to a formula (40) for the 4-parameter affine transform model. The motion vector of the third
control point is, for example, a motion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the current block. In
this way, the motion vectors of the top-left control point, the top-right control point, and the bottom-left control
point of the current block are determined.

[0362] For another example, if the candidate motion vector list constructed by the decoder side in step 702ais
the triplet list, the index value is obtained through parsing in the step 703a, and motion vector predictors (MVP) of
three control points (namely, a triplet) are determined in the candidate motion vector list based on the index value.
Motion vector differences (MVD) of the three control points of the current block are obtained by parsing the
bitstream in the step 704a. Then, motion vectors (MV) of the three control points are respectively obtained based on
the MV Ps and the MV Ds of the three control points. The motion vectors of the three control points are, for example,
a motion vector (vx0, vy0) of the top-left control point (xO, y0) of the current block, a motion vector (vx1, vyl) of
the top-right control point (x1, y1) of the current block, and a motion vector (vx2, vy2) of the bottom-left corner (x2,
y2) of the current block.

[0363] In this way, the motion vectors of the top-left control point, the top-right control point, and the
bottom-left control point of the current block are determined.

[0364] For another example, if the candidate motion vector list constructed by the decoder side in step 702ais
the quadruple list, the index value is obtained through parsing in the step 703a, and motion vector predictors (MVP)
of four control points (namely, a quadruple) are determined in the candidate motion vector list based on the index
value. Motion vector differences (MVD) of the four control points of the current block are obtained by parsing the
bitstream in the step 704a. Then, motion vectors (MV) of the four control points are respectively obtained based on
the MV Ps and the MV Ds of the four control points. The motion vectors of the four control points are,
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for example, a motion vector (vx0, vy0) of the top-left control point (X0, y0) of the current block, a motion vector
(vx1, vyl) of the top-right control point (x1, y1) of the current block, a motion vector (vx2, vy2) of the bottom-left
corner (x2, y2) of the current block, and a maotion vector (vx3, vy3) of the bottom-right corner (x3, vy3) of the
current block. Then, the decoder side may use only motion vectors of the top-left control point, the top-right control
point, and the bottom-left control point of the current block.

[0365] It should be noted that the technical solutions of the present invention are not limited to the foregoing
examples, and another control point and motion model may also be applicable to the present invention. Details are
not described herein.

[0366] Step 705a Obtain a motion vector of each subblock based on the three control points of the current
block and by using the 6-parameter affine transform model.

[0367] Specifically, the motion vectors of the three control points of the current block have been determined
in the step 704a. Therefore, the 6-parameter affine transform model may be constructed based on the motion vectors
of the three control points of the current block, and the motion vector of each subblock is obtained by using the
6-parameter affine transform model.

[0368] For example, the motion vectors of the three control points are, for example, the motion vector (vxO0,
vyO0) of the top-left control point (x0, y0) of the current block, the motion vector (vx1, vy1) of the top-right control
point (x1, y1) of the current block, and the motion vector (vx2, vy2) of the bottom-left control point (x2, y2) of the
current block. In this case, the 6-parameter affine model of the current block in areconstruction phase is obtained by
using the motion vector (vx0, vy0) of the top-left control point (x0, y0) of the current block, the motion vector (vx1,
vy1l) of the top-right control point (x1, y1) of the current block, and the motion vector (vx2, vy2) of the bottom-|eft

corner (x2, y2) of the current block. A formulafor the 6-parameter affine model is shown in the formula (37).

[0369] Then, coordinates (" (i), < (if)) of a sample at a preset location in each subblock (or each motion
compensation unit) of the current block relative to the top-left corner (or another reference point) of the current

block are substituted into the foregoing formula (37) to obtain the motion vector of each subblock. The sample at the

preset location may be the center point of each subblock (or each motion compensation unit). Coordinates ([t

! ?ffui"j) of the center point of each subblock (or each motion compensation unit) relative to the top-left pixel of the

current block may be calculated according to the following formula (38). For specific content, refer to related

descriptions in the embodiment in FIG. 11A and the embodiment in FIG. 11B. Details are not described herein again.
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[0370] Step 706a: Perform motion compensation for each subblock based on the corresponding motion vector,
to obtain a pixel predictor of the subblock.

[0371] Step 702b: Construct a candidate motion vector list for the affine transform—based merge mode.
[0372] Likewise, in this embodiment of the present invention, affine transform models used for different
blocks of an image in an image sequence are not limited, in other words, different affine transform models may be
used for the different blocks.

[0373] In a specific embodiment, a candidate motion vector of a control point of the current block may be
obtained by using an inherited control point motion vector prediction method, and added to the candidate motion
vector list corresponding to the merge mode.

[0374] In a specific embodiment, a candidate motion vector of a control point of the current block may be
obtained by using a first motion model—based motion vector prediction method, and added to the candidate motion
vector list corresponding to the merge mode.

[0375] In a specific embodiment, a candidate motion vector of a control point of the current block may be
obtained by using a constructed control point motion vector prediction method, and added to the candidate motion
vector list corresponding to the merge mode.

[0376] In some other specific embodiments, a candidate motion vector of a control point of the current block
may aternatively be obtained separately by using any two of an inherited control point motion vector prediction
method, the second motion model—based motion vector prediction method, or a constructed control point motion
vector prediction method, and added to the candidate motion vector list corresponding to the merge mode.

[0377] In some other specific embodiments, a candidate motion vector of a control point of the current block
may alternatively be obtained separately by using an inherited control point motion vector prediction method, the
second motion model—-based motion vector prediction method, and a constructed control point motion vector
prediction method, and added to the candidate motion vector list corresponding to the merge mode.

[0378] Some content about obtaining the candidate motion vector of the control point of the current block by
using the inherited control point motion vector prediction method has been described in detail in the foregoing "(3)".
For brevity of this specification, detail s are not described herein again.

[0379] Some content about obtaining the candidate motion vector of the control point of the current block by
using the constructed control point motion vector prediction method has been described in detail in the foregoing
"(4)". For brevity of this specification, details are not described herein again.

[0380] Some content about obtaining the candidate motion vector of the control point of the current block by
using the first motion model—based motion vector prediction method has been described in detail in the foregoing
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"(5)" and in the step 602a in the embodiment in FIG. 9. For brevity of this specification, details are not described
herein again.

[0381] It should be noted that, in still some other embodiments, for the affine transform model—based merge
mode, the candidate motion vector list established by the decoder side may be a candidate motion vector
2-tuple/triplet/quadruple list. In addition, the candidate motion vector 2-tuple/triplet/quadruple list may further be
pruned and sorted according to a particular rule, and may be truncated or padded to obtain candidate motion vector
candidates of a particular quantity.

[0382] It should be noted that, in still some other embodiments, for the affine transform model—based merge
mode, affine transform models such as a 4-parameter affine transform model, a 6-parameter affine transform model,
and an 8-parameter bilinear model may alternatively not be distinguished for different blocks in an image, in other
words, affine transform models with a same quantity of parameters may be used for the different blocks.

[0383] Step 703b: Obtain a motion vector of the control point based on an index value. Specifically, the index
value of the candidate motion vector list is obtained by parsing the bitstream, and the actual motion vector of the
control point is determined, based on the index value, in the candidate motion vector list constructed in the step
702b. For a specific implementation of this step, refer to related descriptions in the step 603b in the embodiment in
FIG. 9. Details are not described herein again.

[0384] Step 704b: Determine motion vectors of three control points of the current block based on obtained
motion vectors of the control points.

[0385] For example, the decoder side obtains motion vectors of two control points (namely, a 2-tupl€) in the
step 703b. The motion vectors of the two control points are, for example, a motion vector (vx0, vy0) of the top-left
control point (x0, y0) of the current block and a motion vector (vx1, vyl) of the top-right control point (x1, y1) of
the current block. Then, the 4-parameter affine transform model is constructed based on the motion vectors of the
two control points of the current block. A motion vector of athird control point is obtained according to a formula
(31) for the 4-parameter affine transform model. The motion vector of the third control point is, for example, a
motion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the current block. In this way, the motion vectors of
the top-left control point, the top-right control point, and the bottom-left control point of the current block are
determined.

[0386] For another example, the decoder side obtains mation vectors of three control points (namely, a triplet)
in the step 703b. The motion vectors of the three control points are, for example, a motion vector (vx0, vy0) of the
top-left control point (x0, y0) of the current block, a maotion vector (vx1, vyl) of the top-right control point (x1, y1)
of the current block, and a motion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the
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current block. In this way, the motion vectors of the top-left control point, the top-right control point, and the
bottom-left control point of the current block are determined.

[0387] For another example, the decoder side obtains motion vectors of four control points (namely, a
quadruple) in the step 703b. The motion vectors of the four control points are, for example, a motion vector (vxO0,
vy0) of the top-left control point (x0, y0) of the current block, a motion vector (vx1, vyl) of the top-right control
point (x1, y1) of the current block, a motion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the current block,
and a motion vector (vx3, vy3) of the bottom-right corner (x3, vy3) of the current block. Then, the decoder side may
use only motion vectors of the top-left control point, the top-right control point, and the bottom-left control point of
the current block.

[0388] It should be noted that the technical solutions of the present invention are not limited to the foregoing
examples, and another control point and motion model may also be applicable to the present invention. Details are
not described herein.

[0389] Step 705h: Obtain a motion vector of each subblock based on the three control points of the current
block and by using the 6-parameter affine transform model. For a specific implementation of this step, refer to
related descriptionsin the step 705a. Details are not described herein again.

[0390] Step 706b: Perform motion compensation for each subblock based on the corresponding motion vector,
to obtain a pixel predictor of the subblock.

[0391] It can be learned that, in this embodiment of the present invention, the decoder side uses the second
motion model—based motion vector prediction method in a process of predicting the current block. In thisway, in a
parsing phase, a quantity of parameters of an affine transform model used for the current block may be different
from or the same as that of an affine transform model used for a neighboring block, and the 6-parameter affine
transform model can be uniformly used to predict the current block in the phase of reconstructing the current block
(including a phase of predicting a motion vector of a subblock). In this solution, the 6-parameter affine transform
model constructed in the reconstruction phase can describe affine transform such as translation, scaling, and rotation
of an image block, and achieve a good balance between model complexity and a modeling capability. Therefore, this
solution can improve coding efficiency and accuracy in predicting the current block, and satisfy a user requirement.
[0392] FIG. 13 isaflowchart of still another motion vector prediction method according to an embodiment of
the present invention. The method may be performed by a video encoder 100, and specifically, may be performed by
an inter predictor 110 of the video encoder 100. The video encoder 100 may perform, based on a video data stream
having a plurality of video frames, a part or all of the following steps to encode a current coding block (referred to
as acurrent block for short) of a current video frame. As shown in FIG. 13, the method includes but is not limited to
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the following steps.

[0393] 801: Determine an inter prediction mode of the current coding block.

[0394] In a specific implementation, a plurality of inter prediction modes may be preset for inter prediction on
an encoder side. For example, the plurality of inter prediction modes include the affine motion model—based AMVP
mode and the affine motion model—-based merge mode that are described above. The encoder side traverses the
plurdity of inter prediction modes to determine an optimal inter prediction mode for predicting the current block.
[0395] In another specific implementation, only one inter prediction mode may be preset for inter prediction
on an encoder side. In this case, the encoder side directly determines that a default inter prediction mode is currently
used. The default inter prediction mode is the affine motion model-based AMVP mode or the affine motion
model—based merge mode.

[0396] In this embodiment of the present invention, if it is determined that the inter prediction mode of the
current block is the affine motion model—based AMV P mode, steps 802a to 804a are performed subsequently.
[0397] In this embodiment of the present invention, if it is determined that the inter prediction mode of the
current block is the affine motion model—based merge mode, step 802b to step 804b are performed subsequently.
[0398] 802a: Construct a candidate motion vector list for the affine transform-based AMVP mode.

[0399] In some embodiments, the encoder side uses a design solution of a first motion model—based motion
vector prediction method. Therefore, for specific implementation of this step, refer to descriptions of the step 602a
in the embodiment in FIG. 9. Details are not described herein again.

[0400] In some other embodiments, the encoder side uses a design solution of a second motion model—based
motion vector prediction method. Therefore, for specific implementation of this step, refer to descriptions of the step
702ain the embodiment in FIG. 12. Details are not described herein again.

[0401] 803a: Determine an optimal motion vector predictor of acontrol point based on a rate-distortion cost.
[0402] In some examples, the encoder side may obtain a motion vector of each motion compensation subunit
of the current block by using a control point motion vector predictor (for example, a candidate motion vector
2-tupleltriplet/quadruple) in the candidate motion vector list and according to the formula (3), (5), or (7). Further, the
encoder side obtains a pixel value of a corresponding location in a reference frame to which the motion vector of
each motion compensation subunit points, and uses the pixel value as a pixel predictor of the motion compensation
subunit to perform affine motion model—based motion compensation. An average difference between an original
value and a predictor of each sample in the current coding block is calculated. A control point motion vector
predictor corresponding to a minimum average difference is selected as an optimal control point motion vector

predictor, and used as motion vector predictors of two, three, or four control points of the current block.
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1. A motion vector prediction method, wherein the method comprises:

parsing a bitstream to obtain an index value of a candidate motion vector list;

when an affine model of a current block is a 2xK-parameter affine transform model, and an affine transform
model of a neighboring block of the current block is a 2xN-parameter affine transform model, obtaining, according
to the 2xN-parameter affine transform model used for the neighboring block, candidate motion vectors of K control
points of the current block; the 2xN-parameter affine transform model is obtained based on motion vectors of N
control points of the neighboring block, N is an integer greater than or equal to 2 and less than or equal to 4, K is an
integer greater than or equal to 2 and less than or equal to 4, N is not equal to K, the neighboring block is a decoded
image block spatially adjacent to the current block, and the current block comprises a plurality of subblocks;

constructing the candidate motion vector list, wherein the candidate motion vector list comprises candidate
motion vectors of K control points of a current block;

determining, in the candidate motion vector list, target candidate motion vectors of the K control points based
on the index value; and

obtaining a predicted motion vector of each subblock of the current block based on the target candidate motion
vectors of the K control points.

2. The method according to claim 1, wherein N is equal to 2 and K is equal to 3, and correspondingly, candidate
motion vectors of three control points of the current block are obtained based on a 4-parameter affine transform
model used for the neighboring block of the current block.

3. The method according to claim 2, wherein the candidate motion vectors of the three control points of the
current block comprise a motion vector at a top-left sample location of the current block, a motion vector at a
top-right sample location of the current block, and a motion vector at a bottom-left sample location of the current
block; and

that the candidate motion vectors of the three control points of the current block are obtained based on the
4-parameter affine transform model used for the neighboring block of the current block comprise that the candidate
motion vectors the three control points of the current block are calculated according to the following formulas:

(v g —r 4 ) (e —wvy

1
X (}’u - }’4-;'

[t~y ]
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wherein ¥ is a horizontal component of the motion vector corresponding to the top-left sample location of
BV, . , , .
the current block, and is a vertical component of the motion vector corresponding to the top-left sample
, BXy . . , ,
location of the current block; is a horizontal component of the motion vector corresponding to the top-right
. (X . . . .
sample location of the current block, and M1 is a vertical component of the motion vector corresponding to the
, ‘ VX, . . .
top-right sample location of the current block; is a horizontal component of the motion vector corresponding
, vy, . , ,
to the bottom-left sample location of the current block, and is a vertical component of the motion vector
, 4 Xy , .
corresponding to the bottom-left sample location of the current block; is a horizontal component of a motion
, . o vV, .
vector corresponding to a top-left sample location of the neighboring block, and is a vertical component of
. , . . . PXe ,
the motion vector corresponding to the top-left sample location of the neighboring block; is a horizontal

component of a motion vector corresponding to a top-right sample location of the neighboring block, and >s is a

vertical component of the motion vector corresponding to the top-right sample location of the neighboring block;

¥ is a horizontal coordinate of the top-left sample location of the current block, and ¥o is a vertical coordinate
. . . . . .
of the top-left sample location of the current block; “! is a horizontal coordinate of the top-right sample location of

. . . . . Xa .
the current block, and ! is a vertical coordinate of the top-right sample location of the current block; ™ 2 is a

¥z

horizontal coordinate of the bottom-left sample location of the current block, and is a vertical coordinate of the

bottom-left sample location of the current block; Fa is a horizontal coordinate of the top-left sample location of
the neighboring block, and Ve is a vertical coordinate of the top-left sample location of the neighboring block; and

3 is a horizontal coordinate of the top-right sample location of the neighboring block.

4. The method according to claim 1, wherein N is equal to 3 and K is equal to 2, and correspondingly, candidate

motion vectors of two control points of the current block are obtained based on a 6-parameter affine transform
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model used for the neighboring block of the current block.

5. The method according to claim 4, wherein the candidate motion vectors of the two control points of the
current block comprise a motion vector at a top-left sample location of the current block and a motion vector at a
top-right sample location of the current block; and that the candidate motion vectors of the two control points of the
current block are obtained based on the 6-parameter affine transform model used for the neighboring block of the
current block comprises that the candidate motion vectors of the two control points of the current block are
calculated according to the following formulas:

[tropg —wx, ) (oo~ )

FXp = VX, + Ly Ty ” {xu B -"-'4,3' + e TM, x {}FD B }Fq.j
_ (e —urar, (e, —vary )
vy, = vx4+ﬁ><[xu—x4] +ﬁx (¥ — ¥a)

(ong—ne, ) [omn  — ey )

PRy T VA, + TgTdy % [.’1.'1 B -"-'4,3' + Me TMy % [}Fl B }Fq,]
_ (e —vae, ] [y —vy, )
vy, = vx, + ﬁx (2 —x4) +ﬁ>‘< (¥ — ¥a)

P - AT . . . .
wherein % is a horizontal component of the motion vector corresponding to the top-left sample location of
BV, , : ,
the current block, and is a vertical component of the motion vector corresponding to the top-left sample
. VX . , , :
location of the current block; is a horizontal component of the motion vector corresponding to the top-right
. i? . . . .
sample location of the current block, and ¥1 is a vertical component of the motion vector corresponding to the
, , VX, . , , ,
top-right sample location of the current block; is a horizontal component of a motion vector corresponding to
, T vV, , ,
a top-left sample location of the neighboring block, and is a vertical component of the motion vector
, , o P , ,
corresponding to the top-left sample location of the neighboring block; is a horizontal component of a motion
: . . T PV ,
vector corresponding to a top-right sample location of the neighboring block, and is a vertical component of
, , , . o X, ,
the motion vector corresponding to the top-right sample location of the neighboring block; is a horizontal

. . . . . [k
component of a motion vector corresponding to a bottom-left sample location of the neighboring block, and Ye

is a vertical component of the motion vector corresponding to the bottom-left sample location of the neighboring

Xn . . . . . .
block; ™ is a horizontal coordinate of the top-left sample location of the current block, and Yo is a vertical
. . X . . . .
coordinate of the top-left sample location of the current block; ! is a horizontal coordinate of the top-right sample

location of the current block, and h is a vertical coordinate of the top-right sample location of the current block;
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Fa is a horizontal coordinate of the top-left sample location of the neighboring block, and Y is a vertical
coordinate of the top-left sample location of the neighboringcurrent block; x5 is a horizontal coordinate of the

top-right sample location of the neighboring block; and Yo is a vertical coordinate of the bottom-left sample

location of the neighboring block.

6. The method according to any one of claims 1 to 5, wherein the obtaining a predicted motion vector of each
subblock of the current block based on the target candidate motion vectors of the K control points comprises:

obtaining a 2xK-parameter affine transform model of the current block based on the target candidate motion
vectors of the K control points; and

obtaining the predicted motion vector of each subblock of the current block based on the 2xK-parameter affine
transform model.

7. The method according to claim 6, wherein the obtaining a 2xK-parameter affine transform model based on
the target candidate motion vectors of the K control points comprises:

obtaining motion vectors of the K control points based on the target candidate motion vectors of the K control
points and motion vector differences of the K control points, wherein the motion vector differences of the K control
points are obtained by parsing the bitstream; and

obtaining the 2xK-parameter affine transform model of the current block based on the motion vectors of the K
control points.

8. The method according to any one of claims 1 to 5, wherein after the determining, in the candidate motion
vector list, target candidate motion vectors of the K control points of the current block based on the index value, the
method further comprises: obtaining the 6-parameter affine transform model of the current block based on the target
candidate motion vectors of the K control points of the current block; and

correspondingly, the obtaining a predicted motion vector of each subblock of the current block based on the
target candidate motion vectors of the K control points comprises:

obtaining the predicted motion vector of each subblock of the current block based on the 6-parameter affine
transform model of the current block.

9. A decoding device, wherein the device comprises:

a storage unit, configured to store video data in a form of a bitstream;

an entropy decoding unit, configured to parse the bitstream to obtain an index value of a candidate motion
vector list; and

a prediction processing unit, configured to: when an affine model of a current block is a 2xK-parameter affine
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transform model, and an affine transform model of a neighboring block of the current block is a 2XN-parameter
affine transform model, obtain, according to the 2xN-parameter affine transform model used for the neighboring
block, candidate motion vectors of K control points of the current block; the 2xXN-parameter affine transform model
is obtained based on motion vectors of N control points of the neighboring block, N is an integer greater than or
equal to 2 and less than or equal to 4, K is an integer greater than or equal to 2 and less than or equal to 4, N is not
equal to K, the neighboring block is a decoded image block spatially adjacent to the current block, and the current
block comprises a plurality of subblocks; and construct the candidate motion vector list, wherein the candidate
motion vector list comprises candidate motion vectors of K control points of a current block; determine, in the
candidate motion vector list, target candidate motion vectors of the K control points of the current block based on
the index value; and obtain a predicted motion vector of each subblock of the current block based on the target
candidate motion vectors of the K control points of the current block.

10. The device according to claim 9, wherein N is equal to 2 and K is equal to 3, and correspondingly,
candidate motion vectors of three control points of the current block are obtained based on a 4-parameter affine
transform model used for the neighboring block of the current block.

11. The device according to claim 10, wherein the candidate motion vectors of the three control points of the
current block comprise a motion vector at a top-left sample location of the current block, a motion vector at a
top-right sample location of the current block, and a motion vector at a bottom-left sample location of the current
block; and

the prediction processing unit is configured to calculate the candidate motion vectors of the three control points

of the current block according to the following formulas:

PXp = vx, T+ (ﬂzg:mﬂ XXy — Xy) — s :ﬂhj X (¥ — )
5Ty Hg Ty
V¥ = Uy + (ﬂf :WJ K (xg—Xg) + (ms:mﬂ X (¥p — Ya)
5Ty Hg Ty
_ + (o g — v ) > _ _ [ —w) > _
X = P, op— (xy —xy) p— (31— )
_ (rans —r, [ty —ty ]
vy = PR, + ;:—;;4 K(xg—x) + :_x4 K (¥ — ¥
5 4 ] 4
— (e g — 0y ) (oo —ty )
PR, = Uxy XXy = Xy) =X (Ve — V)
5Ty Hg Ty
VY, = Uy + (ﬂf :WJ K(xg —xg) + (ms:mﬂ K (¥z = ¥a)
5Ty Hg Ty

O X A . . . .
wherein ¥ s a horizontal component of the motion vector corresponding to the top-left sample location of

(X . . . .
the current block, and Yo is a vertical component of the motion vector corresponding to the top-left sample
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. Xy . . . . .
location of the current block; 1 is a horizontal component of the motion vector corresponding to the top-right
. vy , , ,
sample location of the current block, and is a vertical component of the motion vector corresponding to the
‘ , vX, ‘ , ‘
top-right sample location of the current block; is a horizontal component of the motion vector corresponding
, vy, , ,
to the bottom-left sample location of the current block, and is a vertical component of the motion vector
, , vX, , .
corresponding to the bottom-left sample location of the current block; is a horizontal component of a motion
, . o vV, .
vector corresponding to a top-left sample location of the neighboring block, and is a vertical component of
, , . . , VXg ,
the motion vector corresponding to the top-left sample location of the neighboring block; is a horizontal

component of a motion vector corresponding to a top-right sample location of the neighboring block, and >s is a

vertical component of the motion vector corresponding to the top-right sample location of the neighboring block;

*o is a horizontal coordinate of the top-left sample location of the current block, and ¥o is a vertical coordinate
of the top-left sample location of the current block; g is a horizontal coordinate of the top-right sample location of
the current block, and ! is a vertical coordinate of the top-right sample location of the current block; xz is a
horizontal coordinate of the bottom-left sample location of the current block, and ¥z is a vertical coordinate of the
bottom-left sample location of the current block; Xa is a horizontal coordinate of the top-left sample location of
the neighboring block, and Ve is a vertical coordinate of the top-left sample location of the neighboring block; and

x5 is a horizontal coordinate of the top-right sample location of the neighboring block.

12. The device according to claim 9, wherein N is equal to 3 and K is equal to 2, and correspondingly,
candidate motion vectors of two control points of the current block are obtained based on a 6-parameter affine
transform model used for the neighboring block of the current block.

13. The device according to claim 12, wherein the candidate motion vectors of the two control points of the
current block comprise a motion vector at a top-left sample location of the current block and a motion vector at a
top-right sample location of the current block; and

the prediction processing unit is configured to calculate the candidate motion vectors of the two control points

of the current block according to the following formulas:
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wherein ¥ is a horizontal component of the motion vector corresponding to the top-left sample location of
BV, . , , .
the current block, and is a vertical component of the motion vector corresponding to the top-left sample
, BXy . . , ,
location of the current block; is a horizontal component of the motion vector corresponding to the top-right
. (X . . . .
sample location of the current block, and M1 is a vertical component of the motion vector corresponding to the
, , PXy , . ,
top-right sample location of the current block; is a horizontal component of a motion vector corresponding to
: . , UV, . , ,
a top-left sample location of the neighboring block, and is a vertical component of the motion vector
, : . . BXg . .
corresponding to the top-left sample location of the neighboring block; is a horizontal component of a motion
vector corresponding to a top-right sample location of the neighboring block, and >s is a vertical component of
. , : . . . VX, .
the motion vector corresponding to the top-right sample location of the neighboring block; is a horizontal

. . . . . (X
component of a motion vector corresponding to a bottom-left sample location of the neighboring block, and Ve

is a vertical component of the motion vector corresponding to the bottom-left sample location of the neighboring

Xn . . . . . .
block; ™% is a horizontal coordinate of the top-left sample location of the current block, and Yo is a vertical
. . . . . .
coordinate of the top-left sample location of the current block; “! is a horizontal coordinate of the top-right sample
location of the current block, and ! is a vertical coordinate of the top-right sample location of the current block;
Xy . , , T Y ,
is a horizontal coordinate of the top-left sample location of the neighboring block, and “* is a vertical
coordinate of the top-left sample location of the neighboringcurrent block; ™ 9 is a horizontal coordinate of the

top-right sample location of the neighboring block; and Ye is a vertical coordinate of the bottom-left sample

location of the neighboring block.
14. The device according to any one of claims 9 to 13, wherein the prediction processing unit is specifically

configured to:
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obtain a 2xK-parameter affine transform model of the current block based on the target candidate motion
vectors of the K control points of the current block; and

obtain the predicted motion vector of each subblock of the current block based on the 2xK-parameter affine
transform model of the current block.

15. The device according to claim 14, wherein the prediction processing unit is specifically configured to:

obtain motion vectors of the K control points of the current block based on the target candidate motion vectors
of the K control points of the current block and motion vector differences of the K control points of the current
block, wherein the motion vector differences of the K control points of the current block are obtained by parsing the
bitstream; and

obtain the 2xK-parameter affine transform model of the current block based on the motion vectors of the K
control points of the current block.

16. The device according to any one of claims 9 to 13, wherein after determining, in the candidate motion
vector list, the target candidate motion vectors of the K control points of the current block based on the index value,
the prediction processing unit is further configured to:

obtain the 6-parameter affine transform model of the current block based on the target candidate motion vectors
of the K control points of the current block; and

obtain the predicted motion vector of each subblock of the current block based on the 6-parameter affine

transform model of the current block.
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