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MOTION VECTOR PREDICTION METHOD BASED ON AFFINE MOTION MODEL AND DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the video coding field, and in particular, to a motion vector prediction

method based on an affine motion model and a device.

BACKGROUND

[0002] Video coding (video encoding and decoding) is applied to awide range of digital video applications, for

example, broadcast digital TV, video transmission over the internet and mobile networks, real-time conversational

applications such as video chatting and video conferencing, DVD and Blu-ray discs, and security applications of video

content collection and editing systems and camcorders.

[0003] With development of a block-based hybrid video coding method in the H.261 standard in 1990, new
video coding technologies and tools have been developed and form a basis for new video coding standards. Other

video coding standards include MPEG-1 video, MPEG-2 video, ITU-T H.262/MPEG-2, ITU-T H.263, ITU-T

H.264/MPEG-4 Part 10: advanced video coding (Advanced Video Coding, AVC), ITU-T H.265/high efficiency video

coding (High Efficiency Video Coding, HEV C), and extensions, for example, scalability and/or 3D (three-dimensional)
extensions of these standards. As video creation and use become increasingly widespread, video traffic has become
the biggest burden for communications networks and data storage. Therefore, compared to that of previous standards,

one of the goal s of most video coding standards isto reduce a bit rate without sacrificing picture quality. Although the
latest high efficiency video coding (High Efficiency video coding, HEV C) can achieve a video compression rate about
twice that in AV C without sacrificing the picture quality, thereis still an urgent need for a new technology to further

improve video compression in comparison with HEV C.

SUMMARY

[0004] Embodiments of the present invention provide a motion vector prediction method based on an affine
motion model and a device, to improve prediction accuracy in video coding, and improve coding efficiency.
[0005] According to a first aspect, the present invention provides a motion vector prediction method based on

an affine motion model. The method is described from a perspective of an encoder side or adecoder side, and includes:
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obtaining one spatial reference block of a to-be-processed picture block, where the to-be-processed picture block is
obtained by partitioning avideo picture, and the spatial reference block isadecoded block that is spatially neighboring
to the to-be-processed picture block. On the encoder side, the to-be-processed picture block is a current affine coding
block, and the spatial reference block is a neighboring affine coding block. On the decoder side, the to-be-processed
picture block isa current affine decoding block, and the spatial reference block is a neighboring affine decoding block.
For ease of description, the to-be-processed picture block may be generally referred to as a current block, and the
spatia reference block may be generally referred to as aneighboring block. Then, preset subblock locations of two or
more subblocks of the spatial reference block are determined. Each subblock has a corresponding preset subblock
location, and the preset subblock location isconsistent with alocation used to cal cul ate a motion vector of the subblock
during coding. To be specific, for a subblock of the neighboring affine coding block, a motion vector of a pixel at a
preset location in the subblock is used to represent motion vectors of all pixelsin the subblock. Subsequently, motion
vectors corresponding to preset pixel locations of the to-be-processed picture block are extrapolated from motion
vectors corresponding to the preset subblock locations of the two or more subblocks, where the preset pixel locations
are control points of the to-be-processed picture block. Then, an affine motion model of the current block is formed
based on the motion vectors corresponding to the preset pixel locations, and motion vectors corresponding to a
plurality of subblock locations of the to-be-processed picture block are interpolated.

[0006] The motion vectors corresponding to the plurality of subblock locations are separately used to predict
motion vectors of the plurality of subblocks.

[0007] It can be learned that, according to the embodiments of the present invention, motion vectors of control
points of the current block are derived by using motion vectors of at least two subblocks of the neighboring block,
instead of using motion vectors of control points of the neighboring block, and then motion vectors of subblocks of
the current block are derived based on the motion vectors of the control points. The motion vectors of the control
points of the current block do not need to be stored subsequently. To be specific, the motion vectors of the control
points of the current block are used only to derive the motion vectors of the subblocks of the current coding block, but
not used for motion vector prediction of the neighboring block. Therefore, in the solutions of the present invention,
only the motion vectors of the subblocks need to be stored, and motion compensation is performed by using the motion
vectors of the subblocks. This resolves a motion vector storage problem, and avoids a case in which a motion vector
inconsistent with that used for another subblock is used to perform motion compensation on a subblock in which a
control point is located, so that prediction accuracy isimproved.

[0008] Based on the first aspect, in a possible implementation, two subblocks in the spatial reference block may
be determined, and a distance between two preset subblock |ocations corresponding to the two subblocksis S, where
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Sis 2 raised to the power of K, and K is a nonnegative integer. This helps implement subsequent motion vector
derivation in a shift manner, so that implementation complexity is reduced.

[0009] Based on the first aspect, in a possible implementation, the preset subblock location may be a location
of atop-left pixel in the subblock, alocation of a geometric center of the subblock, alocation of a pixel closest to a
geometric center in the subblock, alocation of atop-right pixel in the subblock, or the like.

[0010] Based on the first aspect, in a possible implementation, availability of one or more candidate reference
blocks that are of the current block and that are at preset spatial locations may be determined in a preset order, and
then thefirst available candidate reference block in the preset order is obtained and used as the spatial reference block.
The candidate reference blocks at the preset spatial locationsinclude adirectly top neighboring picture block, adirectly
left neighboring picture block, a top-right neighboring picture block, a bottom-left neighboring picture block, and a
top-left neighboring picture block of the to-be-processed picture block. For example, the availability of the candidate
reference blocks is successively checked in the following order: the directly left neighboring picture block—the
directly top neighboring picture block—the top-right neighboring picture block—the bottom-left neighboring picture
block—the top-left neighboring picture block, until the first available candidate reference block is determined.
[0011] Specifically, whether the candidate reference block is available may be determined according to the
following method: When the candidate reference block and the to-be-processed picture block are in a same picture
region, and a motion vector of the candidate reference block is obtained based on the affine motion model, the
candidate reference block is determined to be available.

[0012] Based on the first aspect, in a possible implementation, if the affine motion model of the current block
isa4-parameter affine motion model, the plurality of preset subblock locations of the spatial reference block include
afirst preset location (x4 + M/2, y4 + N/2) and a second preset location (x4 + M/2 + P, y4 + N/2), where x4 is a
horizontal coordinate of alocation of atop-left pixel of the spatial reference block, y4 is avertical coordinate of the
location of the top-left pixel of the spatial reference block, M is the subblock width, N is the subblock height, Pis 2
raised to the power of K, K isanonnegativeinteger, K islessthan U, and U isthe width of the spatial reference block.
This can help implement subsequent motion vector derivation in a shift manner, so that implementation complexity is
reduced.

[0013] Based on the first aspect, in a possible implementation, if the affine motion model of the current block
is a 4-parameter affine motion model, the plurality of preset subblock locations include a first preset location (x4 +
M/2, y4 + N/2) and athird preset location (x4 + M/2, y4 + N/2 + Q), where x4 isa horizontal coordinate of alocation
of atop-left pixel of the spatial reference block, y4 is avertical coordinate of the location of the top-left pixel of the
spatia reference block, M is the subblock width, N is the subblock height, Q is 2 raised to the power of R, Risa
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nonnegative integer, Q is less than V, and V is the height of the spatial reference block. This helps implement
subsequent motion vector derivation in a shift manner, so that implementation complexity is reduced.

[0014] In an example, if the affine motion model of the current block is a 6-parameter affine motion model, the
plurality of preset subblock locationsinclude afirst preset location (x4 + M/2, y4 + N/2), asecond preset location (x4
+ M/2 + P, y4 + N/2), and athird preset location (x4 + M/2, y4 + N/2 + Q), where x4 is a horizontal coordinate of a
location of atop-left pixel of the spatial reference block, y4 isavertical coordinate of the location of the top-left pixel
of the spatial reference block, M isthe subblock width, N is the subblock height, Pis 2 raised to the power of K, Q is
2 raised to the power of R, K and R are nonnegative integers, Pislessthan U, Q islessthan V, U is the width of the
spatial reference block, and V is the height of the spatial reference block. This helps implement subsequent motion
vector derivation in a shift manner, so that implementation complexity is reduced.

[0015] In another example, when astraight line on which atop boundary of the current block islocated coincides
with a straight line on which a top boundary of a coding tree unit (CTU) including the current block is located, and
the spatial reference block is directly above the to-be-processed picture block, on the top-left of the to-be-processed
picture block, or on the top-right of the to-be-processed picture block, at least two of subblocks corresponding to the
plurality of preset subblock locations are adjacent to the top boundary of the current block.

[0016] Based on the first aspect, in a possible implementation, when a straight line on which a left boundary of
the current block islocated coincides with astraight line on which aleft boundary of acoding tree unit (CTU) including
the current block is located, and the spatial reference block is directly on the left of the current block, on the top-left
of the current block, or on the bottom-left of the current block, at least two of subblocks corresponding to the plurality
of preset subblock locations are adjacent to the left boundary of the current block.

[0017] Based on the first aspect, in a possible implementation, a candidate control point motion vector of the
current block is determined by using an improved inherited control point motion vector prediction method. To be
specific, motion vectors of preset pixel locations of the current block are extrapolated from motion vectors of at least
two subblocks of the neighboring affine coding block (or the neighboring affine decoding block). The preset pixel
locations are control points of the current block. For example, if the affine motion model of the current block is the 4-
parameter affine motion model, the control points of the current block may be a top-left pixel and atop-right pixel in
asubblock. If the affine motion model of the current block is the 6-parameter affine motion model, the control points
of the current block may be atop-left pixel, atop-right pixel, and a bottom-left pixel in a subblock.

[0018] Based on the first aspect, in a possible implementation, if the affine motion model of the current block
is the 4-parameter affine motion model, the control points of the current block may include at least two of a top-left
pixel location of the to-be-processed picture block, atop-right pixel location of the to-be-processed picture block, and
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a bottom-left pixel location of the to-be-processed picture block, and obtaining the motion vectors corresponding to
the preset pixel locations of the to-be-processed picture block that are extrapolated from the motion vectors
corresponding to the preset subblock locations includes: obtaining, through calculation according to the following
formulas, the motion vectors corresponding to the preset pixel locations of the to-be-processed picture block:

CES2E) o (g — 2 — M/2) = 222 5 (3, — 3, — N/2)

X(YO_YAL_N/Z)'

VXy = VX4 +
(vx5—vx4)

vy0=vy4+wx(xo—x4—M/2)+ >

VX, = VX, +(VXSP+VX4)X (xl—x4—M/2)—W5+WX 1 —ya—N/2)
; and
vy, :py4+wx(xl—x4—M/2)+MX(Y1—Y4_N/Z)
VX, =17x4+(vxs+x4)x(xz_x4_M/2)_WS+WX(YZ_Y4_N/2)
vy, = VY, +MX (x, —x4—M/2)+Mx 02—y —N/2)
[0019] Herein, vx, isa horizontal component of a motion vector corresponding to the top-left pixel location

of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding to the top-left
pixel location of the to-be-processed picture block, vx; isahorizontal component of a motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector
corresponding to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of
amotion vector corresponding to the bottom-left pixel location of the to-be-processed pictureblock, vy, isavertical
component of the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block,
vx, is a horizontal component of a motion vector corresponding to the first preset location, vy, is a vertical
component of the motion vector corresponding to the first preset location, vxs isahorizontal component of amotion
vector corresponding to the second preset location, vy isavertica component of the motion vector corresponding
to the second preset location, x, isahorizontal coordinate of the top-left pixel location of the to-be-processed picture
block, y, isavertical coordinate of the top-left pixel location of the to-be-processed pictureblock, x; isahorizontal
coordinate of the top-right pixel location of the to-be-processed picture block, y, isavertical coordinate of the top-
right pixel location of the to-be-processed pictureblock, x, isahorizontal coordinate of the bottom-left pixel location
of the to-be-processed picture block, and y, is avertical coordinate of the bottom-left pixel location of the to-be-
processed picture block.

[0020] Based on the first aspect, in a possible implementation, if the affine motion model of the current block
isthe 6-parameter affine motion model, the control points of the current block may include a top-left pixel location of
the to-be-processed picture block, a top-right pixel location of the to-be-processed picture block, and a bottom-left
pixel location of the to-be-processed picture block, and obtaining the motion vectors corresponding to the preset pixel
locations of the to-be-processed picture block that are extrapolated from the motion vectors corresponding to the preset
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subblock locations includes: obtaining, through calculation according to the following formulas, the motion vectors
corresponding to the preset pixel locations of the to-be-processed picture block:

(vx5—vx4)

vx0=vx4+Tx(x0—x4—M/2)+

(vxg—vx4)
%X(Yo_ﬂ_lv/z)
VYo = VY4 +MX(xo_x4_M/2)+wx(YO_}’4_N/2)'

(vx5—vx4)

VX, = VX, +Tx(x1—x4—M/2)+

(vxe—vx4)

) X(J’l_}’4_N/2)_

(vys—vys) (Vys—vy4)  and
VY1 = VY, +TX (x _x4_M/2)+TX 1 —ya—N/2)

(vx5—vx4)

vx2=vx4+Tx(x2—x4—M/2)+

e x (v, = y3 = N/2)
vy, = VY, +MX (x, —x4—M/2)+@x (672 —y4—N/2).

[0021] Herein, vx, isahorizontal component of a motion vector corresponding to the top-left pixel location
of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding to the top-left
pixel location of the to-be-processed picture block, vx; isahorizontal component of a motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector
corresponding to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of
amotion vector corresponding to the bottom-left pixel location of the to-be-processed pictureblock, vy, isavertical
component of the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block,
vx, is a horizontal component of a motion vector corresponding to the first preset location, vy, is a vertical
component of the motion vector corresponding to the first preset location, vxs isahorizontal component of amotion
vector corresponding to the second preset location, vys isavertical component of the motion vector corresponding
to the second preset location, vx, is a horizontal component of a motion vector corresponding to the third preset
location, vy, is a vertical component of the motion vector corresponding to the third preset location, x, is a
horizontal coordinate of the top-left pixel location of the to-be-processed picture block, y, isavertical coordinate of
the top-left pixel location of the to-be-processed picture block, x; is a horizontal coordinate of the top-right pixel
location of the to-be-processed picture block, y, isavertical coordinate of the top-right pixel location of the to-be-
processed picture block, x, isahorizontal coordinate of the bottom-left pixel location of the to-be-processed picture
block, and y, isavertical coordinate of the bottom-left pixel location of the to-be-processed picture block.

[0022] Based on the first aspect, in a possible implementation, for each subblock of the current block (one
subblock may be equivalent to one motion compensation unit, and the width and the height of the subblock are less
than the width and the height of the current block), motion information of a pixel at a preset location in the motion
compensation unit may be used to represent motion information of al pixels in the motion compensation unit. It is
assumed that a size of the motion compensation unit is M x N, the pixel at the preset location may be a center pixel
(M/2, N/2), atop-left pixel (O, 0), atop-right pixel (M —1, 0), or apixel at another location in the motion compensation

6



10

15

20

25

unit. In this case, amotion vector of each subblock in the current block may be obtained based on control point motion
information of the current block and a currently used affine motion model, and subsequently, motion compensation
may be performed based on the motion vector of the subblock to obtain a predicted pixel value of the subblock.

[0023] Based on the first aspect, in a possible implementation, if the affine motion model of the current block
is the 4-parameter affine motion model, the preset pixel locations include the top-left pixel location of the to-be-
processed picture block and the top-right pixel location of the to-be-processed picture block, and obtaining the motion
vectors corresponding to the plurality of subblock locations of the to-be-processed picture block that are interpolated
from the motion vectors corresponding to the preset pixel locationsincludes: obtaining, through cal culation according

to the following formula, the motion vectors corresponding to the plurality of subblock locations of the to-be-

processed picture block:
vx = VX1—VXo .. VJ/1—VJ/0y + vx,
w w
'Uy — ‘Uy1V—V‘Uy0 x + VX1—VXg y + vyo

[0024] Herein, W is the width of the to-be-processed picture block, vx isahorizontal component of a motion
vector corresponding to (X, y) in the plurality of subblock locations, and vy isa vertical component of the motion
vector corresponding to (X, y) in the plurality of subblock locations.

[0025] Based on the first aspect, in a possible implementation, if the affine motion model of the current block
is the 6-parameter affine motion model, obtaining the motion vectors corresponding to the plurality of subblock
locations of the to-be-processed picture block that are interpolated from the motion vectors corresponding to the preset
pixel locations includes: obtaining, through calculation according to the following formula, the motion vectors
corresponding to the plurality of subblock locations of the to-be-processed picture block:

VX1 —VXq VX2 —VYq

vX = x + + vx
w TR 0
% bl % v —VX .

vy = Py + R0y + vy,

[0026] Herein, W isthe width of the to-be-processed picture block, H isthe height of the to-be-processed picture
block, vx isahorizontal component of amotion vector corresponding to (X, y) inthe plurality of subblock locations,
and vy isavertica component of the motion vector corresponding to (X, y) in the plurality of subblock locations.

[0027] According to a second aspect, an embodiment of the present invention provides a device. The device
includes: a reference block obtaining module, configured to obtain one spatial reference block of a to-be-processed
picture block in the video data; a subblock determining module, configured to determine aplurality of preset subblock
locations of the spatial reference block; afirst calculation module, configured to obtain motion vectors corresponding
to preset pixel locations of the to-be-processed picture block that are extrapolated from motion vectors corresponding
to the preset subblock locations; and a second cal cul ation module, configured to obtain motion vectors corresponding
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to aplurality of subblock locations of the to-be-processed picture block that are interpolated from the motion vectors
corresponding to the preset pixel locations.
[0028] In a specific embodiment, the modules of the device may be configured to implement the method
described in the first aspect.
[0029] According to a third aspect, an embodiment of the present invention provides a video decoding device.
The device includes:

amemory, configured to store video datain aform of a bitstream; and

adecoder, configured to: obtain one spatial reference block of ato-be-processed picture block in the video
data; determine a plurality of preset subblock locations of the spatial reference block; obtain motion vectors
corresponding to preset pixel locations of the to-be-processed picture block that are extrapolated from motion vectors
corresponding to the preset subblock locations; and obtain motion vectors corresponding to a plurality of subblock
locations of the to-be-processed picture block that are interpolated from the motion vectors corresponding to the preset
pixel locations, where the motion vectors corresponding to the plurality of subblock locations are separately used to
predict motion vectors of the plurality of subblocks.
[0030] Based on the third aspect, in a possible embodiment, the decoder is specifically configured to: determine,
in a preset order, availability of one or more candidate reference blocks that are of the to-be-processed picture block
and that are at preset spatial locations; and obtain the first available candidate reference block in the preset order, and
use the first available candidate reference block as the spatial reference block.
[0031] Based on the third aspect, in a possible embodiment, when the candidate reference block and the to-be-
processed picture block are in a same picture region, and a motion vector of the candidate reference block is obtained
based on the affine motion model, the candidate reference block is determined to be available.
[0032] Based on the third aspect, in a possible embodiment, the candidate reference blocks at the preset spatial
locations include a directly top neighboring picture block, a directly left neighboring picture block, a top-right
neighboring picture block, a bottom-left neighboring picture block, and a top-left neighboring picture block of the to-
be-processed picture block.
[0033] The decoder is specifically configured to successively check the availability of the candidate reference
blocks in the following order: the directly left neighboring picture block—the directly top neighboring picture
block—the top-right neighboring picture block—the bottom-left neighboring picture block—the top-left neighboring
picture block, until the first available candidate reference block is determined.
[0034] The subblock location includes a location of a top-left pixel in the subblock; a location of a geometric
center of the subblock; or alocation of apixel closest to a geometric center in the subblock.
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[0035] Based on the third aspect, in a possible embodiment, a distance between two of the plurality of preset
subblock locationsis S, where Sis 2 raised to the power of K, and K is a nonnegative integer.

[0036] Based on the third aspect, in a possible embodiment, the affine motion model is a 4-parameter affine
motion model, and the plurality of preset subblock locations include a first preset location (x4 + M/2, y4 + N/2) and
asecond preset location (x4 + M/2 + B, y4 + N/2), where x4 is a horizontal coordinate of alocation of atop-left pixel
of the spatial reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial reference
block, M isthe subblock width, N is the subblock height, Pis 2 raised to the power of K, K is a honnegative integer,
K islessthan U, and U isthe width of the spatial reference block.

[0037] Based on the third aspect, in a possible embodiment, the affine motion model is a 4-parameter affine
motion model, and the plurality of preset subblock locations include a first preset location (x4 + M/2, y4 + N/2) and
athird preset location (x4 + M/2, y4 + N/2 + Q), where x4 is a horizontal coordinate of alocation of a top-left pixel
of the spatial reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial reference
block, M isthe subblock width, N is the subblock height, Q is 2 raised to the power of R, R is a nonnegative integer,
Qislessthan V, and V isthe height of the spatial reference block.

[0038] Based on the third aspect, in a possible embodiment, the affine motion model! is the 4-parameter affine
motion model, the preset pixel locations include pixel location of the to-be-processed picture blockpixel location of
the to-be-processed picture blockpixel location of the to-be-processed picture blocka top-left pixel location in the to-
be-processed picture block, and the decoder is specifically configured to obtain, through calculation according to the

following formulas, the motion vectors corresponding to the preset pixel |ocations of the to-be-processed picture block:

(vx5—vx4)

(vys5—vya)
on=Vx4+TX(xo_x4_M/2)_WSP#X(J’O_Y4_N/2)_
X Yo —Ya—N/2)

VYo = vy, + (vys;vm) X (xo — X4 — M/2) + (sz;vxa,)
VXy = VX t (vxs+x4) X (%1 — x4 —M/2) - —(vys;vy4) X (1 —Ya— N/Z)_

; and
X (1 —ys—N/2)

vy, = vy, + (173’5:73/4) X (X1 — Xy — M/Z) + (WCS;WC‘L)
VX va4+(vxs+wx (2 _354_1”/2)—@>< (v2 = ¥4 —N/2)

x (y2 _J’4_N/2)'

(vx5—vx4)
P

vy, = VY, +@X (xy —x, —M/2) +
[0039] Herein, vx, isa horizontal component of a motion vector corresponding to the top-left pixel location
of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding to the top-left
pixel location of the to-be-processed picture block, vx; isahorizontal component of a motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector
corresponding to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of

amotion vector corresponding to the bottom-left pixel location of the to-be-processed picture block, vy, isavertical
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component of the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block,
vx, is a horizontal component of a motion vector corresponding to the first preset location, vy, is a vertical
component of the motion vector corresponding to the first preset location, vxs isahorizontal component of a motion
vector corresponding to the second preset location, vy isavertical component of the motion vector corresponding
to the second preset location, x, isahorizontal coordinate of the top-left pixel location of the to-be-processed picture
block, y, isavertical coordinate of the top-left pixel location of the to-be-processed picture block, x; isahorizontal
coordinate of the top-right pixel location of the to-be-processed picture block, y, isavertical coordinate of the top-
right pixel location of the to-be-processed pictureblock, x, isahorizonta coordinate of the bottom-left pixel location
of the to-be-processed picture block, and y, is avertical coordinate of the bottom-left pixel location of the to-be-
processed picture block.

[0040] Based on the third aspect, in a possible embodiment, the affine motion mode! is the 4-parameter affine
motion model, the preset pixel locations include the top-left pixel location of the to-be-processed picture block and
the top-right pixel location of the to-be-processed picture block, and the decoder is specifically configured to obtain,
through cal culation according to the following formula, the motion vectors corresponding to the plurality of subblock

locations of the to-be-processed picture block:

VX1 —VX, vYy1—V.
v = 0 PRy, 4y
w w
vy1=VYo VX1 —VXg :
vy = x+ +v
y =2 —0y + vy,

[0041] Herein, W is the width of the to-be-processed picture block, vx isahorizontal component of a motion
vector corresponding to (x, y) in the plurality of subblock locations, and vy isa vertical component of the motion
vector corresponding to (X, y) in the plurality of subblock locations.

[0042] Based on the third aspect, in a possible embodiment, the affine motion model is a 6-parameter affine
motion model, and the plurality of preset subblock locations include a first preset location (x4 + M/2, y4 + N/2), a
second preset location (x4 + M/2 + B, y4 + N/2), and a third preset location (x4 + M/2, y4 + N/2 + Q), where x4 isa
horizontal coordinate of alocation of atop-left pixel of the spatial reference block, y4 is avertical coordinate of the
location of the top-left pixel of the spatial reference block, M is the subblock width, N is the subblock height, Pis 2
raised to the power of K, Q is 2 raised to the power of R, K and R are nonnegative integers, Pislessthan U, Qisless
than V, U isthe width of the spatial reference block, and V is the height of the spatial reference block.

[0043] Based on the third aspect, in a possible embodiment, the affine motion model is the 6-parameter affine
motion model, the preset pixel locations include a top-left pixel location of the to-be-processed picture block, a top-
right pixel location of the to-be-processed picture block, and a bottom-left pixel location of the to-be-processed picture
block, and the decoder is specifically configured to obtain, through calculation according to the following formulas,
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the motion vectors corresponding to the preset pixel locations of the to-be-processed picture block:

(vx5—vx4) (vx6—vx4)

) X(YO_Y4_N/2)_
VYo = VY, +(vy+mx(xo—x4—M/2)+@x(yo—y4—N/2)’

VXy = Vx4 + X (xg — x4 —M/2) +

(vX5-vx4) (vx6—vX4)

2 X(Y1_3’4_N/2)_
Vy; = VY, +m+vmx(x1_x4_M/2)+wy60;vmx(Y1_3’4_N/2),

VX = VUXy + X (X1 —x4 —M/2) +

and

(vxs5—vx4) (vx6—vx4)

) X (y2 = ys—N/2)
VY, = Vst —(vys;vy4) X (X3 —x4 —M/2) + —(vyé(;vm) X (V2= ya—N/2)

VX, = VX, + X (X, —x4 —M/2) +
[0044] Herein, vx, isa horizontal component of a motion vector corresponding to the top-left pixel location
of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding to the top-left
pixel location of the to-be-processed picture block, vx; isahorizontal component of a motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector
corresponding to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of
amotion vector corresponding to the bottom-left pixel location of the to-be-processed picture block, vy, isavertical
component of the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block,
vx, is a horizontal component of a motion vector corresponding to the first preset location, vy, is a vertical
component of the motion vector corresponding to the first preset location, vxs isahorizontal component of a motion
vector corresponding to the second preset location, vys isavertica component of the motion vector corresponding
to the second preset location, vx, is a horizontal component of a motion vector corresponding to the third preset
location, vy, is a vertical component of the motion vector corresponding to the third preset location, x, is a
horizontal coordinate of the top-left pixel location of the to-be-processed picture block, y, isavertical coordinate of
the top-left pixel location of the to-be-processed picture block, x; is a horizontal coordinate of the top-right pixel
location of the to-be-processed picture block, y, isavertical coordinate of the top-right pixel location of the to-be-
processed picture block, x, isahorizontal coordinate of the bottom-left pixel location of the to-be-processed picture
block, and y, isavertical coordinate of the bottom-left pixel location of the to-be-processed picture block.

[0045] Based on the third aspect, in a possible embodiment, the affine motion mode! is the 6-parameter affine
motion model, and the decoder is specifically configured to obtain, through calculation according to the following

formula, the motion vectors corresponding to the plurality of subblock locations of the to-be-processed picture block:

VX1 —VX, VX2—V.
vx = TR0 4 P20y 4 g
w H
VY1 —VY, VY, —VX, .
vy = =_=x + ==y + vy,

[0046] Herein, W isthe width of the to-be-processed picture block, H isthe height of the to-be-processed picture
block, vx isahorizontal component of amotion vector corresponding to (X, y) inthe plurality of subblock locations,
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and vy isavertical component of the motion vector corresponding to (X, y) in the plurality of subblock locations.
[0047] Based on the third aspect, in a possible embodiment, when a straight line on which a top boundary of
the to-be-processed picture block is located coincides with a straight line on which a top boundary of a coding tree
unit CTU including the to-be-processed picture block is located, and the spatial reference block is directly above the
to-be-processed picture block, on the top-left of the to-be-processed picture block, or on the top-right of the to-be-
processed picture block, at least two of subblocks corresponding to the plurality of preset subblock locations are
adjacent to the top boundary of the to-be-processed picture block.
[0048] Based on the third aspect, in a possible embodiment, when a straight line on which a left boundary of
the to-be-processed picture block is located coincides with a straight line on which a left boundary of a coding tree
unit CTU including the to-be-processed picture block is located, and the spatial reference block is directly on the left
of the to-be-processed picture block, on the top-left of the to-be-processed picture block, or on the bottom-left of the
to-be-processed picture block, at least two of subblocks corresponding to the plurality of preset subblock locations are
adjacent to the left boundary of the to-be-processed picture block.
[0049] The method described in the first aspect of the present invention may be performed by the device
according to the third aspect of the present invention. Other features and implementations of the method according to
the first aspect of the present invention directly depend on functionalities and different implementations of the device
according to the third aspect of the present invention.
[0050] According to afourth aspect, an embodiment of the present invention provides a video encoding device.
The device includes:

amemory, configured to store video datain aform of a bitstream; and

an encoder, configured to: obtain one spatial reference block of ato-be-processed picture block in the video
data; determine a plurality of preset subblock locations of the spatial reference block; obtain motion vectors
corresponding to preset pixel locations of the to-be-processed picture block that are extrapolated from motion vectors
corresponding to the preset subblock locations; and obtain motion vectors corresponding to a plurality of subblock
locations of the to-be-processed picture block that are interpolated from the motion vectors corresponding to the preset
pixel locations, where the motion vectors corresponding to the plurality of subblock locations are separately used to
predict motion vectors of the plurality of subblocks.
[0051] For specific function implementation of the encoder, refer to the function description of the decoder
described in the third aspect. Details are not described herein again.
[0052] The method according to the first aspect of the present invention may be performed by the device
described in the fourth aspect of the present invention. Other features and implementations of the method according
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to the first aspect of the present invention directly depend on functionalities and different implementations of the
device according to the fourth aspect of the present invention.

[0053] According to afifth aspect, the present invention relates to avideo stream decoding apparatus, including
aprocessor and amemory. The memory stores an instruction, and the instruction enables the processor to perform the
method according to the first aspect.

[0054] According to a sixth aspect, an embodiment of the present invention provides a video stream decoding
apparatus, including a processor and a memory. The memory stores an instruction, and the instruction enables the
processor to perform the method according to the first aspect.

[0055] According to aseventh aspect, an embodiment of the present invention provides avideo stream encoding
apparatus, including a processor and a memory. The memory stores an instruction, and the instruction enables the
processor to perform the method according to the first aspect.

[0056] According to an eighth aspect, an embodiment of the present invention provides a computer-readable
storage medium. The computer-readabl e storage medium stores an instruction, and when the instruction is executed,
one or more processors are enabled to encode video data. The instruction enables the one or more processors to
perform the method described in any possible embodiment of the first aspect.

[0057] According to a ninth aspect, an embodiment of the present invention provides a computer program
including program code. When the program code is run on a computer, the method described in any possible
embodiment of the first aspect is performed.

[0058] It can be learned that the improved inherited control point motion vector prediction method is used in
the embodiments of the present invention. In the improved inherited control point motion vector prediction method,
motion vectors of control points of the current block are derived by using motion vectors of at least two subblocks of
the neighboring block, instead of using motion vectors of control points of the neighboring block, then motion vectors
of subblocks of the current block are derived based on the motion vectors of the control points, and prediction for the
current block is implemented through motion compensation. The motion vectors of the control points of the current
block do not need to be stored subsequently. To be specific, the motion vectors of the control points of the current
block are used only to derive the motion vectors of the subblocks of the current coding block, but not used for motion
vector prediction of the neighboring block. Therefore, in the solutions of the present invention, only the motion vectors
of the subblocks need to be stored, and motion compensation is performed by using the motion vectors of the subblocks.
Thisresolves amotion vector storage problem, and avoids a case in which a motion vector inconsistent with that used
for another subblock is used to perform motion compensation on a subblock in which a control point is located, so
that prediction accuracy isimproved.
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BRIEF DESCRIPTION OF DRAWINGS

[0059] To describe the technical solutions in the embodiments of the present invention or in the background
more clearly, the following describes the accompanying drawings for describing the embodiments of the present
invention or the background.

[0060] FIG. 1A isablock diagram of an example of avideo encoding and decoding system 10 for implementing
an embodiment of the present invention;

[0061] FIG. 1B isablock diagram of an example of avideo coding system 40 for implementing an embodiment
of the present invention;

[0062] FIG. 2 isablock diagram of an example structure of an encoder 20 for implementing an embodiment of
the present invention;

[0063] FIG. 3 isablock diagram of an example structure of a decoder 30 for implementing an embodiment of
the present invention;

[0064] FIG. 4isablock diagram of an example of avideo coding device 400 for implementing an embodiment
of the present invention;

[0065] FIG. 5 is a block diagram of another example of an encoding apparatus or a decoding apparatus for

implementing an embodiment of the present invention;

[0066] FIG. 6 is a schematic diagram of a scenario in which an example operation is performed on a current
block;
[0067] FIG. 7 isaschematic diagram of ascenario in which another example operation is performed on a current
block;
[0068] FIG. 8 isaschematic diagram of ascenario in which another example operation is performed on acurrent
block;
[0069] FIG. 9isaschematic diagram of ascenario in which another example operation is performed on acurrent
block;
[0070] FIG. 10 is a schematic diagram of a scenario in which another example operation is performed on a

current block;

[0071] FIG. 11 isaflowchart of a motion vector prediction method based on an affine motion model according

to an embodiment of the present invention;

[0072] FIG. 12 is a flowchart of another motion vector prediction method based on an affine motion model

according to an embodiment of the present invention;
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[0073] FIG. 13 is a schematic diagram of a scenario in which another example operation is performed on a
current block;

[0074] FIG. 14 is a flowchart of another motion vector prediction method based on an affine motion model
according to an embodiment of the present invention; and

[0075] FIG. 15 is a structural block diagram of a device for implementing an embodiment of the present

invention.

DESCRIPTION OF EMBODIMENTS

[0076] The following describes the embodiments of the present invention with reference to the accompanying
drawings in the embodiments of the present invention. In the following description, reference is made to the
accompanying drawings that form a part of this disclosure and show, by way of illustration, specific aspects of the
embodiments of the present invention or specific aspects in which the embodiments of the present invention may be
used. It should be understood that the embodiments of the present invention may be used in other aspects, and may
include structural or logical changes not depicted in the accompanying drawings. Therefore, the following detailed
description shall not be understood in a limiting sense, and the scope of the present invention is defined by the
appended claims. For example, it should be understood that disclosed content in combination with a described method
may al so hold true for acorresponding device or system configured to perform the method and vice versa. For example,
if one or more specific method steps are described, a corresponding device may include one or more units such as
function units, to perform the described one or more method steps (for example, one unit performing the one or more
steps, or aplurality of units each performing one or more of the plurality of steps), even if such one or more units are
not explicitly described or illustrated in the accompanying drawings. In addition, for example, if a specific apparatus
is described based on one or more units such as function units, a corresponding method may include one step used to
perform functionality of the one or more units (for example, one step used to perform the functionality of the one or
more units, or a plurality of steps each used to perform functionality of one or more of a plurality of units), even if
such one or more steps are not explicitly described or illustrated in the accompanying drawings. Further, it should be
understood that features of the various example embodiments and/or aspects described in this specification may be
combined with each other, unless specifically noted otherwise.

[0077] The technical solutionsin the embodiments of the present invention may not only be applied to existing
video coding standards (for example, standards such as H.264 and HEV C), but a so be applied to future video coding

standards (for example, the H.266 standard). Terms used in the embodiments of the present invention are only used to
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explain specific embodiments of the present invention, but are not intended to limit the present invention. The
following first briefly describes some concepts that may be used in the embodiments of the present invention.
[0078] Video coding usually refers to processing a sequence of pictures that constitute a video or a video
sequence. In the video coding field, the terms " picture (picture)”, "frame (frame)", and "image (image)" may be used
as synonyms. Video coding in this specification refers to video encoding or video decoding. Video encoding is
performed on a source side, and usually includes processing (for example, through compression) an original video
picture to reduce an amount of data for representing the video picture, for more efficient storage and/or transmission.
Video decoding is performed on a destination side, and usually includes inverse processing relative to an encoder to
reconstruct the video picture. "Coding" of avideo picture in the embodiments should be understood as "encoding" or
"decoding” of avideo sequence. A combination of an encoding part and a decoding part is also referred to as coding
(encoding and decoding).

[0079] A video sequence includes a series of pictures (picture), apictureisfurther partitioned into slices (dlice),
and adiceis further partitioned into blocks (block). Video coding is performed by block. In some new video coding
standards, the concept "block" isfurther extended. For example, a macroblock (macroblock, MB) isintroduced in the
H.264 standard. The macroblock may further be partitioned into a plurality of prediction blocks that can be used for
predictive coding (partition). 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 plurality of block units are obtained through function division, and are described by
using a new tree-based structure. For example, a CU may be partitioned into smaller CUs based on a quadtree, and
the smaller CU may further be partitioned, to generate a quadtree structure. The CU isabasic unit for partitioning and
encoding a coded picture. A PU and a TU aso have similar tree structures. The PU may correspond to a prediction
block, and is a basic unit for predictive coding. The CU is further partitioned into a plurality of PUs in a partitioning
mode. The TU may correspond to atransform block, and isabasic unit for transforming a prediction residual. However,
in essence, al of the CU, the PU, and the TU are conceptually blocks (or picture blocks).

[0080] For example, in HEVC, a CTU is partitioned into a plurality of CUs by using a quadtree structure
represented asacoding tree. A decision on whether to encode apicture region through inter (temporal) or intra(spatial)
prediction is made at a CU level. Each CU may be further partitioned into one, two, or four PUs based on a PU
partitioning type. In one PU, a same prediction processis applied, and related information is transmitted to a decoder
on aPU basis. After obtaining aresidual block by applying the prediction process based on the PU partitioning type,
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
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(Quad-tree and binary tree, QTBT) partition frame is used to partition a coding block. InaQTBT block structure, the
CU may be square or rectangular.

[0081] In this specification, for ease of description and understanding, ato-be-encoded picture block in acurrent
coded picture may bereferred to asa current block. For example, in encoding, the current block isablock that isbeing
encoded, and in decoding, the current block is a block that is being decoded. A decoded picture block, in areference
picture, used to predict the current block is referred to as a reference block. To be specific, the reference block is a
block that provides a reference signal for the current block, and the reference signal represents a pixel value in the
picture block. A block that is in the reference picture and that provides a prediction signal for the current block may
be referred to as a prediction block. 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 isfound. The optimal reference block provides prediction for the current block, and isreferred to as a prediction
block.

[0082] In a case of lossless video coding, an origina video picture may be reconstructed. To be specific, a
reconstructed video picture has same quality as the original video picture (assuming that no transmission loss or other
data loss occurs during storage or transmission). In a case of lossy video coding, further compression is performed
through, for example, quantization, to reduce an amount of data for representing a video picture, but the video picture
cannot be completely reconstructed at a decoder side. To be specific, quality of areconstructed video picture is lower
or poorer than that of the original video picture.

[0083] Several H.261 video coding standards are for "lossy hybrid video coding” (to be specific, spatial and
temporal prediction in a sample domain is combined with 2D transform coding for applying quantization in a
transform domain). Each picture of a video sequence is usually partitioned into a set of non-overlapping blocks, and
coding is usually performed at a block level. To be specific, at an encoder side, avideo is usually processed, that is,
encoded, at ablock (video block) level. For example, aprediction block is generated through spatial (intra) prediction
and temporal (inter) prediction, the prediction block is subtracted from a current block (block being processed or to
be processed) to obtain aresidual block, and the residual block is transformed in the transform domain and quantized
to reduce an amount of data that is to be transmitted (compressed). At a decoder side, an inverse processing part
relative to an encoder is applied to an encoded block or a compressed block to reconstruct the current block for
representation. Furthermore, the encoder duplicates a processing loop of adecoder, so that the encoder and the decoder
generate same prediction (for example, intra prediction and inter prediction) and/or reconstruction, to process, that is,
to encode, subsequent blocks.

[0084] The following describes a system architecture to which the embodiments of the present invention are
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applied. FIG. 1A is a schematic block diagram of an example of a video encoding and decoding system 10 to which
the embodiments of the present invention are applied. As shown in FIG. 1A, the video encoding and decoding system
10 may include a source device 12 and a destination device 14. The source device 12 generates encoded video data,
and therefore the source device 12 may be referred to as a video encoding apparatus. The destination device 14 may
decode the encoded video data generated by the source device 12, and therefore the destination device 14 may be
referred to as a video decoding apparatus. In various implementation solutions, the source device 12, the destination
device 14, or both the source device 12 and the destination device 14 may include one or more processors and a
memory coupled to the one or more processors. The memory may include but is not limited to a RAM, a ROM, an
EEPROM, a flash memory, or any other medium that can be used to store desired program code in a form of an
instruction or a data structure accessible to a computer, as described in this specification. The source device 12 and
the destination device 14 may include various apparatuses, including a desktop computer, a mobile computing
apparatus, a notebook (for example, alaptop) computer, a tablet computer, a set-top box, a telephone handset such as
a so-caled "smart" phone, atelevision, a camera, a display apparatus, a digital media player, a video game console,
an in-vehicle computer, a wireless communications device, or the like.

[0085] Although FIG. 1A depicts the source device 12 and the destination device 14 as separate devices, a
device embodiment may alternatively include both the source device 12 and the destination device 14 or functionalities
of both the source device 12 and the destination device 14, that is, the source device 12 or acorresponding functionality
and the destination device 14 or a corresponding functionality. In such an embodiment, the source device 12 or the
corresponding functionality and the destination device 14 or the corresponding functionality may be implemented by
using same hardware and/or software, separate hardware and/or software, or any combination thereof.

[0086] A communication connection between the source device 12 and the destination device 14 may be
implemented through a link 13, and the destination device 14 may receive the encoded video data from the source
device 12 through the link 13. The link 13 may include one or more media or apparatuses capable of moving the
encoded video data from the source device 12 to the destination device 14. In an example, the link 13 may include
one or more communi cations media that enable the source device 12 to directly transmit the encoded video data to the
destination device 14 in real time. In this example, the source device 12 may modulate the encoded video data
according to a communications standard (for example, a wireless communications protocol), and may transmit
modulated video data to the destination device 14. The one or more communications media may include a wireless
communications medium and/or a wired communications medium, for example, aradio frequency (RF) spectrum or
one or more physical transmission cables. The one or more communications media may be a part of a packet-based
network, and the packet-based network is, for example, alocal areanetwork, a wide area network, or aglobal network
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(for example, the internet). The one or more communications media may include a router, a switch, a base station, or
another device that facilitates communication from the source device 12 to the destination device 14.

[0087] The source device 12 includes an encoder 20. Optionally, the source device 12 may further include a
picture source 16, a picture preprocessor 18, and a communications interface 22. In a specific implementation form,
the encoder 20, the picture source 16, the picture preprocessor 18, and the communications interface 22 may be
hardware components in the source device 12, or may be software programs in the source device 12. Descriptions are
separately provided as follows:

[0088] The picture source 16 may include or be any type of picture capturing device configured to, for example,
capture a real-world picture; and/or any type of device for generating a picture or comment (for screen content
encoding, some text on a screen is also considered as a part of a to-be-encoded picture or image), for example, a
computer graphics processor configured to generate a computer animation picture; or any type of device configured
to obtain and/or provide areal-world picture or acomputer animation picture (for example, screen content or avirtual

reality (virtual reality, VR) picture), and/or any combination thereof (for example, an augmented reality (augmented
reality, AR) picture). The picture source 16 may be a camera configured to capture a picture or amemory configured
to store apicture. The picture source 16 may further include any type of (internal or external) interface through which
apreviously captured or generated picture is stored and/or a picture is obtained or received. When the picture source
16 is a camera, the picture source 16 may be, for example, alocal camera or an integrated camera integrated into the
source device. When the picture source 16 is a memory, the picture source 16 may be alocal memory or, for example,

an integrated memory integrated into the source device. When the picture source 16 includes an interface, theinterface
may be, for example, an external interface for receiving a picture from an external video source. The external video
source is, for example, an external picture capturing device such as a camera, an external memory, or an external

picture generation device. The external picture generation device is, for example, an external computer graphics
processor, acomputer, or aserver. Theinterface may be any type of interface, for example, awired or wirelessinterface
or an optical interface, according to any proprietary or standardized interface protocol.

[0089] A picture may be considered as atwo-dimensional array or matrix of picture elements (picture el ement).

The picture element in the array may also be referred to as a sample. Quantities of samplesin horizontal and vertical

directions (or axes) of the array or the picture define a size and/or resolution of the picture. For representation of color,

three color components are usually used. To be specific, the picture may be represented as or include three sample
arrays. For example, in an RBG format or color space, the picture includes corresponding red, green, and blue sasmple
arrays. However, in video coding, each pixel isusually represented in aluminance/chrominance format or color space.

For example, apicturein aYUV format includes a luminance component indicated by Y (sometimes indicated by L

19



10

15

20

25

30

aternatively) and two chrominance componentsindicated by U and V. The luminance (luma) component Y represents
brightness or gray level intensity (for example, both are the same in a gray-scale picture), and the two chrominance
(chroma) components U and V represent chrominance or color information components. Correspondingly, the picture
in the YUV format includes a luminance sample array of luminance sample values (Y) and two chrominance sample
arrays of chrominance values (U and V). A picture in an RGB format may be transformed or converted into a'Y UV
format and vice versa. Thisprocessisalso referred to ascolor conversion or transformation. If apictureis monochrome,
the picture may include only a luminance sample array. In this embodiment of the present invention, a picture
transmitted by the picture source 16 to the picture processor may also be referred to as raw picture data 17.

[0090] The picture preprocessor 18 is configured to receive the raw picture data 17 and perform preprocessing
on the raw picture data 17 to obtain a preprocessed picture 19 or preprocessed picture data 19. For example, the
preprocessing performed by the picture preprocessor 18 may include trimming, color format conversion (for example,
from an RGB format to aYUV format), color correction, or de-noising.

[0091] The encoder 20 (or referred to as a video encoder 20) is configured to receive the preprocessed picture
data 19, and process the preprocessed picture data 19 in arelated prediction mode (such as a prediction mode in the
embodiments of this specification), to provide encoded picture data 21 (structural details of the encoder 20 are further
described below based on FIG. 2, FIG. 4, or FIG. 5). In some embodiments, the encoder 20 may be configured to
perform various embodiments described below, to implement encoder-side application of a chroma block prediction
method described in the present invention.

[0092] The communicationsinterface 22 may be configured to receive the encoded picture data 21, and transmit
the encoded picture data 21 to the destination device 14 or any other device (for example, amemory) through the link
13 for storage or direct reconstruction. The other device may be any device used for decoding or storage. The
communications interface 22 may be, for example, configured to encapsulate the encoded picture data 21 into an
appropriate format, for example, a data packet, for transmission over the link 13.

[0093] The destination device 14 includes a decoder 30. Optionally, the destination device 14 may further
include a communications interface 28, a picture post-processor 32, and a display device 34. Descriptions are
separately provided asfollows:

[0094] The communications interface 28 may be configured to receive the encoded picture data 21 from the
source device 12 or any other source. The any other source is, for example, a storage device. The storage device is,
for example, an encoded picture data storage device. The communications interface 28 may be configured to transmit
or receive the encoded picture data 21 through the link 13 between the source device 12 and the destination device 14
or through any type of network. The link 13 is, for example, a direct wired or wireless connection. The any type of
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network is, for example, a wired or wireless network or any combination thereof, or any type of private or public
network or any combination thereof. The communicationsinterface 28 may be, for example, configured to decapsul ate
the data packet transmitted through the communications interface 22, to obtain the encoded picture data 21.

[0095] Both the communications interface 28 and the communications interface 22 may be configured as
unidirectional communications interfaces or bi-directional communications interfaces, and may be configured to, for
example, send and receive messages to establish a connection, and acknowledge and exchange any other information
related to a communication link and/or data transmission such as encoded picture data transmission.

[0096] The decoder 30 (or referred to as a decoder 30) is configured to receive the encoded picture data 21 and
provide decoded picture data 31 or a decoded picture 31 (structural details of the decoder 30 are further described
below based on FIG. 3, FIG. 4, or FIG. 5). In some embodiments, the decoder 30 may be configured to perform
various embodiments described below, to implement decoder-side application of a chroma block prediction method
described in the present invention.

[0097] The picture post-processor 32 is configured to post-process the decoded picture data 31 (also referred to
as reconstructed picture data) to obtain post-processed picture data 33. The post-processing performed by the picture
post-processor 32 may include color format conversion (for example, from a' YUV format to an RGB format), color
correction, trimming, re-sampling, or any other processing. The picture post-processor 32 may be further configured
to transmit the post-processed picture data 33 to the display device 34.

[0098] The display device 34 is configured to receive the post-processed picture data 33 to display a picture to,
for example, a user or a viewer. The display device 34 may be or may include any type of display for presenting a
reconstructed picture, for example, an integrated or external display or monitor. For example, the display may include
aliquid crystal display (liquid crystal display, LCD), an organic light-emitting diode (organic light-emitting diode,
OLED) display, aplasmadisplay, a projector, amicro LED display, aliquid crystal onsilicon (liquid crystal on silicon,
LCoS), adigital light processor (digital light processor, DLP), or any type of other display.

[0099] Although FIG. 1A depicts the source device 12 and the destination device 14 as separate devices, a
device embodiment may alternatively include both the source device 12 and the destination device 14 or functionalities
of both the source device 12 and the destination device 14, that is, the source device 12 or acorresponding functionality
and the destination device 14 or a corresponding functionality. In such an embodiment, the source device 12 or the
corresponding functionality and the destination device 14 or the corresponding functionality may be implemented by
using same hardware and/or software, separate hardware and/or software, or any combination thereof.

[00100] Based on the descriptions, a person skilled in the art can definitely learn that existence and (exact)
division of functionalities of different units or functionalities of the source device 12 and/or the destination device 14
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shown in FIG. 1A may vary depending on an actual device and application. The source device 12 and the destination
device 14 may include any of awiderange of devices, including any type of handheld or stationary device, for example,
a notebook or laptop computer, a mobile phone, a smartphone, a tablet or tablet computer, a video camera, a desktop
computer, a set-top box, atelevision, a camera, a vehicle-mounted device, a display device, a digital media player, a
video game console, a video streaming device (such as a content service server or a content delivery server), a
broadcast receiver device, or abroadcast transmitter device, and may use or not use any type of operating system.
[00101]  The encoder 20 and the decoder 30 each may be implemented as any of various suitable circuits, for
example, one or more microprocessors, digital signal processors (digital signal processor, DSP), application-specific
integrated circuits (application-specific integrated circuit, ASIC), field-programmable gate arrays (field-
programmable gate array, FPGA), discrete logic, hardware, or any combination thereof. If the technologies are
implemented partially by using software, a device may store a software instruction in a suitable non-transitory
computer-readabl e storage medium and may execute the instruction by using hardware such as one or more processors,
to perform the technologies of this disclosure. Any of the foregoing content (including hardware, software, a
combination of hardware and software, and the like) may be considered as one or more processors.

[00102]  In some cases, the video encoding and decoding system 10 shown in FIG. 1A is merely an example and
the techniques of this application may be applied to video coding settings (for example, video encoding or video
decoding) that do not necessarily include any data communi cation between an encoding device and adecoding device.
In another example, data may beretrieved from alocal memory, streamed over anetwork, or thelike. A video encoding
device may encode the data and store the data into a memory, and/or a video decoding device may retrieve the data
from the memory and decode the data. In some examples, devices that only encode data and store the data in the
memory and/or retrieve the data from the memory and decode the data and that do not communicate with each other
perform encoding and decoding.

[00103] FIG. 1B isanillustrative diagram of an example of a video coding system 40 including an encoder 20
in FIG. 2 and/or a decoder 30 in FIG. 3 according to an example embodiment. The video coding system 40 can
implement a combination of various technologies in the embodiments of the present invention. In the illustrated
implementation, the video coding system 40 may include an imaging device 41, the encoder 20, the decoder 30 (and/or
a video encoder/decoder implemented by a logic circuit 47 of a processing unit 46), an antenna 42, one or more
processors 43, one or more memories 44, and/or a display device 45.

[00104] AsshowninFIG. 1B, theimaging device 41, the antenna 42, the processing unit 46, the logic circuit 47,
the encoder 20, the decoder 30, the processor 43, the memory 44, and/or the display device 45 can communicate with
each other. As described, although the video coding system 40 isillustrated with the encoder 20 and the decoder 30,
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the video coding system 40 may include only the encoder 20 or only the decoder 30 in different examples.

[00105] In some examples, the antenna 42 may be configured to transmit or receive an encoded bitstream of
video data. In addition, in some examples, the display device 45 may be configured to present the video data. In some
examples, the logic circuit 47 may be implemented by the processing unit 46. The processing unit 46 may include
application-specific integrated circuit (application-specific integrated circuit, ASIC) logic, a graphics processor, a
general-purpose processor, or the like. The video coding system 40 may also include the optional processor 43. The
optional processor 43 may similarly include application-specific integrated circuit (application-specific integrated
circuit, ASIC) logic, agraphics processor, a general-purpose processor, or the like. In some examples, the logic circuit
47 may be implemented by hardware, for example, video coding dedicated hardware, and the processor 43 may be
implemented by general-purpose software, an operating system, or the like. In addition, the memory 44 may be any
type of memory, for example, avolatile memory (for example, a static random access memory (Static Random Access
Memory, SRAM) or a dynamic random access memory (Dynamic Random Access Memory, DRAM)), or a
nonvolatile memory (for example, aflash memory). In anon-restrictive example, the memory 44 may beimplemented
by cache memory. In some examples, the logic circuit 47 may access the memory 44 (for example, for implementing
a picture buffer). In other examples, the logic circuit 47 and/or the processing unit 46 may include a memory (for
example, acache) for implementing a picture buffer.

[00106]  In some examples, the encoder 20 implemented by using the logic circuit may include a picture buffer
(which is implemented by, for example, the processing unit 46 or the memory 44) and a graphics processing unit
(whichisimplemented by, for example, the processing unit 46). The graphics processing unit may be communicatively
coupled to the picture buffer. The graphics processing unit may include the encoder 20 implemented by using thelogic
circuit 47, to implement various modules that are described with reference to FIG. 2 and/or any other encoder system
or subsystem described in this specification. The logic circuit may be configured to perform various operations
described in this specification.

[00107]  In some examples, the decoder 30 may be implemented by the logic circuit 47 in a similar manner, to
implement various modules that are described with reference to the decoder 30 in FIG. 3 and/or any other decoder
system or subsystem described in this specification. |n some examples, the decoder 30 implemented by using thelogic
circuit may include a picture buffer (which is implemented by the processing unit 2820 or the memory 44) and a
graphics processing unit (which isimplemented by, for example, the processing unit 46). The graphics processing unit
may be communicatively coupled to the picture buffer. The graphics processing unit may include the decoder 30
implemented by using the logic circuit 47, to implement various modules that are described with reference to FIG. 3
and/or any other decoder system or subsystem described in this specification.
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[00108]  Insome examples, the antenna 42 may be configured to receive an encoded bitstream of video data. As
described, the encoded bitstream may include data, an indicator, an index value, mode selection data, or the like that
is related to video frame encoding and that is described in this specification, for example, data related to coding
partitioning (for example, a transform coefficient or a quantized transform coefficient, an optiona indicator (as
described), and/or data defining the coding partitioning). The video coding system 40 may further include the decoder
30 that is coupled to the antenna 42 and that is configured to decode the encoded bitstream. The display device 45 is
configured to present a video frame.

[00109]  Itshould be understood that, in this embodiment of the present invention, for the example described with
reference to the encoder 20, the decoder 30 may be configured to perform an inverse process. With regard to signaling
a syntax element, the decoder 30 may be configured to receive and parse such a syntax element and correspondingly
decode related video data. In some examples, the encoder 20 may entropy-encode the syntax element into an encoded
video bitstream. In such examples, the decoder 30 may parse the syntax element and correspondingly decode the
related video data.

[00110] It should be noted that, a motion vector prediction method based on an affine motion model according
to the embodiments of the present invention is mainly used in an inter prediction process. This process exists for both
the encoder 20 and the decoder 30. The encoder 20 and the decoder 30 in the embodiments of the present invention
may be an encoder and a decoder corresponding to video standard protocols such as H.263, H.264, HEVV, MPEG-2,
MPEG-4, VP8, and VP9 or next-generation video standard protocols (such as H.266).

[00111] FIG. 2is a schematic/conceptual block diagram of an example of an encoder 20 for implementing an
embodiment of the present invention. In the example in FIG. 2, the encoder 20 includes a residual calculation unit
204, atransform processing unit 206, a quantization unit 208, an inverse quantization unit 210, an inverse transform
processing unit 212, a reconstruction unit 214, a buffer 216, aloop filter unit 220, a decoded picture buffer (decoded
picture buffer, DPB) 230, a prediction processing unit 260, and an entropy encoding unit 270. The prediction
processing unit 260 may include an inter prediction unit 244, an intra prediction unit 254, and a mode selection unit
262. The inter prediction unit 244 may include a motion estimation unit and a motion compensation unit (not shown
in the figure). The encoder 20 shown in FIG. 2 may also be referred to as a hybrid video encoder or a video encoder
based on a hybrid video codec.

[00112] For example, the residual calculation unit 204, the transform processing unit 206, the quantization unit
208, the prediction processing unit 260, and the entropy encoding unit 270 form a forward signal path of the encoder
20, whereas, for example, the inverse quantization unit 210, the inverse transform processing unit 212, the
reconstruction unit 214, the buffer 216, the loop filter 220, the decoded picture buffer (decoded picture buffer, DPB)
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230, and the prediction processing unit 260 form a backward signal path of the encoder. The backward signal path of
the encoder corresponds to asignal path of a decoder (refer to adecoder 30in FIG. 3).

[00113]  Theencoder 20 receives, for example, viaaninput 202, apicture 201 or apicture block 203 of the picture
201, for example, a picturein a sequence of pictures forming avideo or avideo sequence. The picture block 203 may
also be referred to as a current picture block or ato-be-encoded picture block, and the picture 201 may be referred to
asacurrent picture or ato-be-encoded picture (particularly in video coding, for distinguishing the current picture from
other pictures, for example, previously encoded and/or decoded pictures in a same video sequence, namely, the video
sequence that also includes the current picture).

[00114]  An embodiment of the encoder 20 may include a partitioning unit (not depicted in FIG. 2), configured
to partition the picture 201 into a plurality of blocks such as the picture block 203. The picture 201 is usually
partitioned into a plurality of non-overlapping blocks. The partitioning unit may be configured to use a same block
size for al pictures in the video sequence and a corresponding grid defining the block size, or change a block size
between pictures or subsets or groups of pictures, and partition each picture into corresponding blocks.

[00115] Inanexample, the prediction processing unit 260 of the encoder 20 may be configured to perform any
combination of the partitioning technol ogies described above.

[00116] Like the picture 201, the picture block 203 is also or may be considered as a two-dimensional array or
matrix of samples with sample values, although a size of the picture block 203 is smaller than a size of the picture
201. In other words, the picture block 203 may include, for example, one sample array (for example, alumaarray in
a case of a monochrome picture 201), three sample arrays (for example, one luma array and two chroma arraysin a
case of acolor picture), or any other quantity and/or type of arrays depending on an applied color format. Quantities
of samples in horizontal and vertical directions (or axes) of the picture block 203 define a size of the picture block
203.

[00117]  The encoder 20 shown in FIG. 2 is configured to encode the picture 201 block by block, for example,
perform encoding and prediction on each picture block 203.

[00118]  The residua calculation unit 204 is configured to calculate a residual block 205 based on the picture
block 203 and a prediction block 265 (further details about the prediction block 265 are provided below), for example,
by subtracting sample values of the prediction block 265 from sample values of the picture block 203 sample by
sample (pixel by pixel), to obtain the residual block 205 in a sample domain.

[00119]  The transform processing unit 206 is configured to apply a transform, for example, a discrete cosine
transform (discrete cosine transform, DCT) or a discrete sine transform (discrete sine transform, DST), to sample
values of the residual block 205 to obtain transform coefficients 207 in atransform domain. The transform coefficient
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207 may aso be referred to as atransform residual coefficient and represents the residual block 205 in the transform
domain.

[00120]  The transform processing unit 206 may be configured to apply integer approximations of DCT/DST,
such as transforms specified in HEVC/H.265. Compared with an orthogonal DCT transform, such integer
approximations are usually scaled based on a factor. To preserve a norm of a residual block which is processed by
using forward and inverse transforms, an additional scale factor isapplied asapart of the transform process. The scale
factor isusually selected based on some constraints. For example, the scale factor isapower of two for ashift operation,
a bit depth of the transform coefficient, and a tradeoff between accuracy and implementation costs. For example, a
specific scale factor is specified for the inverse transform by, for example, the inverse transform processing unit 212
on a decoder 30 side (and for a corresponding inverse transform by, for example, the inverse transform processing
unit 212 on an encoder 20 side), and correspondingly, a corresponding scale factor may be specified for the forward
transform by the transform processing unit 206 on the encoder 20 side.

[00121]  The quantization unit 208 is configured to quantize the transform coefficients 207 to obtain quantized
transform coefficients 209, for example, by applying scalar quantization or vector quantization. The quantized
transform coefficient 209 may also be referred to as a quantized residual coefficient 209. A quantization process may
reduce a bit depth related to some or all of the transform coefficients 207. For example, an n-bit transform coefficient
may be rounded down to an m-bit transform coefficient during quantization, where nis greater than m. A quantization
degree may be modified by adjusting a quantization parameter (quantization parameter, QP). For example, for scalar
guantization, different scales may be applied to achieve finer or coarser quantization. A smaller quantization step size
corresponds to finer quantization, and a larger quantization step size corresponds to coarser quantization. An
appropriate quantization step size may be indicated by a quantization parameter (quantization parameter, QP). For
example, the quantization parameter may be an index to a predefined set of appropriate quantization step sizes. For
example, asmaller quantization parameter may correspond to finer quantization (a smaller quantization step size) and
alarger quantization parameter may correspond to coarser quantization (alarger quantization step size), and vice versa.
The quantization may include division by a quantization step size and corresponding quantization or inverse
quantization, for example, performed by the inverse quantization unit 210, or may include multiplication by a
guantization step size. In embodiments according to some standards such as HEV C, a quantization parameter may be
used to determine the quantization step size. Generally, the quantization step size may be calculated based on a
guantization parameter by using a fixed point approximation of an equation including division. Additional scale
factors may be introduced for quantization and dequantization to restore a norm of aresidual block, where the norm
of the residual block may be modified because of a scale used in the fixed point approximation of the equation for the

26



10

15

20

25

30

guantization step size and the quantization parameter. In an example implementation, a scale of the inverse transform
may be combined with a scale of the dequantization. Alternatively, a customized quantization table may be used and
signaled from an encoder to a decoder, for example, in a bitstream. The quantization is a lossy operation, where a
larger quantization step size indicates a higher loss.

[00122]  Theinverse quantization unit 210 is configured to apply the inverse quantization of the quantization unit
208 to aquantized coefficient to obtain a dequantized coefficient 211, for example, apply, based on or by using asame
guantization step size as the quantization unit 208, the inverse of a quantization scheme applied by the quantization
unit 208. The dequantized coefficient 211 may also be referred to as a dequantized residual coefficient 211, and
correspond to the transform coefficient 207, although the dequantized coefficient 211 is usually different from the
transform coefficient due to aloss caused by quantization.

[00123]  Theinverse transform processing unit 212 is configured to apply an inverse transform of the transform
applied by the transform processing unit 206, for example, an inverse discrete cosine transform (discrete cosine
transform, DCT) or an inverse discrete sine transform (discrete sine transform, DST), to obtain an inverse transform
block 213 in the sample domain. The inverse transform block 213 may also be referred to as an inverse transform
dequantized block 213 or an inverse transform residual block 213.

[00124]  The reconstruction unit 214 (for example, a summator 214) is configured to add the inverse transform
block 213 (that is, a reconstructed residual block 213) to the prediction block 265, for example, by adding sample
values of the reconstructed residual block 213 and the sample values of the prediction block 265, to obtain a
reconstructed block 215 in the sample domain.

[00125]  Optionaly, abuffer unit 216 (or briefly referred to as a"buffer" 216) of, for example, aline buffer 216,
is configured to buffer or store the reconstructed block 215 and a corresponding sample value, for example, for intra
prediction. In other embodiments, the encoder may be configured to use unfiltered reconstructed blocks and/or
corresponding sample values stored in the buffer unit 216 for any type of estimation and/or prediction, for example,
intra prediction.

[00126]  For example, in an embodiment, the encoder 20 may be configured so that the buffer unit 216 is
configured to store not only the reconstructed block 215 used for the intra prediction unit 254 but also areconstructed
block (not shown in FIG. 2) used for the loop filter unit 220 and/or so that, for example, the buffer unit 216 and the
decoded picture buffer 230 form one buffer. In another embodiment, a filtered block 221 and/or a block or sample
(not shown in FIG. 2) from the decoded picture buffer 230 aref/is used as an input or a basis for the intra prediction
unit 254.

[00127]  The loop filter unit 220 (or briefly referred to as a "loop filter" 220) is configured to filter the
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reconstructed block 215 to obtain the filtered block 221, to smooth pixel transition or improve video quality. The loop
filter unit 220 is intended to represent one or more loop filters such as a deblocking filter, a sample-adaptive offset
(sample-adaptive offset, SAO) filter, or another filter, for example, a bilateral filter, an adaptive loop filter (adaptive
loop filter, ALF), a sharpening or smoothing filter, or a collaborative filter. Although the loop filter unit 220 is shown
as an in-loop filter in FIG. 2, in another configuration, the loop filter unit 220 may be implemented as a post filter.
The filtered block 221 may also be referred to as a filtered reconstructed block 221. The decoded picture buffer 230
may store a reconstructed encoded block after the loop filter unit 220 performs a filtering operation on the
reconstructed encoded block.

[00128]  Inanembodiment, the encoder 20 (correspondingly, the loop filter unit 220) may be configured to output
a loop filter parameter (for example, sample adaptive offset information), for example, directly or after entropy
encoding performed by the entropy encoding unit 270 or any other entropy encoding unit, so that the decoder 30 can
receive and apply the same loop filter parameter for decoding.

[00129]  The decoded picture buffer (decoded picture buffer, DPB) 230 may be a reference picture memory that
stores reference picture data for use in video data encoding by the encoder 20. The DPB 230 may include any one of
avariety of memory devices such as a dynamic random access memory (dynamic random access memory, DRAM)
(including asynchronous DRAM (synchronous DRAM, SDRAM), amagnetoresistive RAM (magnetoresistive RAM,
MRAM), or aresistive RAM (resistive RAM, RRAM)), or other types of memory devices. The DPB 230 and the
buffer 216 may be provided by a same memory device or separate memory devices. In an example, the decoded picture
buffer (decoded picture buffer, DPB) 230 is configured to store the filtered block 221. The decoded picture buffer 230
may further be configured to store other previoudly filtered blocks, for example, previously reconstructed and filtered
blocks 221, of the same current picture or of different pictures, for example, previously reconstructed pictures, and
may provide complete previously reconstructed, that is, decoded, pictures (and corresponding reference blocks and
samples) and/or a partialy reconstructed current picture (and corresponding reference blocks and samples), for
example, for inter prediction. In an example, if the reconstructed block 215 is reconstructed without in-loop filtering,
the decoded picture buffer (decoded picture buffer, DPB) 230 is configured to store the reconstructed block 215.
[00130] The prediction processing unit 260, aso referred to as a block prediction processing unit 260, is
configured to receive or obtain the picture block 203 (a current picture block 203 of the current picture 201) and
reconstructed picture data, for example, reference samples of the same (current) picture from the buffer 216 and/or
reference picture data 231 of one or more previously decoded pictures from the decoded picture buffer 230, and to
process such data for prediction, that is, to provide the prediction block 265 that may be an inter prediction block 245
or anintra prediction block 255.
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[00131]  The mode selection unit 262 may be configured to select a prediction mode (for example, an intra or
inter prediction mode) and/or a corresponding prediction block 245 or 255 to be used as the prediction block 265, for
calculation of the residual block 205 and for reconstruction of the reconstructed block 215.

[00132] In an embodiment, the mode selection unit 262 may be configured to select the prediction mode (for
exampl e, from prediction modes supported by the prediction processing unit 260), where the prediction mode provides
abest match or a minimum residual (the minimum residual means better compression for transmission or storage), or
provides minimum signaling overheads (the minimum signaling overheads mean better compression for transmission
or storage), or considers or balances both. The mode selection unit 262 may be configured to determine the prediction
mode based on rate-distortion optimization (rate distortion optimization, RDO), that is, select a prediction mode that
provides minimum rate-distortion optimization or select a prediction mode for which related rate distortion at least
satisfies a prediction mode selection criterion.

[00133] The following describes in detail prediction processing (for example, performed by the prediction
processing unit 260) and mode selection (for example, performed by the mode selection unit 262) performed by an
exampl e of the encoder 20.

[00134]  Asdescribed above, the encoder 20 isconfigured to determine or select an optimal or optimum prediction
mode from a set of (predetermined) prediction modes. The set of prediction modes may include, for example, an intra
prediction mode and/or an inter prediction mode.

[00135] A set of intra prediction modes may include 35 different intra prediction modes, for example, non-
directional modes such as a DC (or average) mode and a planar mode, or directional modes such as those defined in
H.265, or may include 67 different intra prediction modes, for example, non-directional modes such as a DC (or
average) mode and a planar mode, or directional modes such as those defined in H.266 under development.

[00136] In a possible implementation, a set of inter prediction modes depends on available reference pictures
(that is, for example, at least some decoded pictures stored in the DBP 230, as described above) and other inter
prediction parameters, for example, depends on whether the entire reference picture or only a part of the reference
picture, for example, a search window region around aregion of the current block, is used for searching for an optimal
matching reference block, and/or for example, depends on whether pixel interpolation such as half-pixel and/or
quarter-pixel interpolation is applied. The set of inter prediction modes may include, for example, an advanced motion
vector prediction (Advanced Motion Vector Prediction, AMVP) mode and a merge (merge) mode. During specific
implementation, the set of inter prediction modes may include an AMV P mode based on a control point and a merge
mode based on a control point that areimproved in the embodi ments of the present invention. In an example, theintra
prediction unit 254 may be configured to perform any combination of inter prediction technol ogies described bel ow.
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[00137]  In addition to the foregoing prediction modes, a skip mode and/or a direct mode may also be applied in
the embodiments of the present invention.

[00138]  The prediction processing unit 260 may be further configured to partition the picture block 203 into
smaller block partitions or subblocks, for example, by iteratively using quadtree (quad-tree, QT) partitioning, binary
tree (binary-tree, BT) partitioning, ternary tree (triple-tree, TT) partitioning, or any combination thereof, and perform,
for example, prediction on each of the block partitions or subblocks. Mode selection includes selection of a tree
structure of the partitioned picture block 203 and selection of a prediction mode used for each of the block partitions
or subblocks.

[00139]  Theinter prediction unit 244 may include a motion estimation (motion estimation, ME) unit (not shown
in FIG. 2) and a motion compensation (motion compensation, M C) unit (not shown in FIG. 2). The motion estimation
unit is configured to receive or abtain the picture block 203 (the current picture block 203 of the current picture 201)
and a decoded picture 231, or at least one or more previously reconstructed blocks, for example, one or more
reconstructed blocks of other/different previously decoded pictures 231, for motion estimation. For example, a video
sequence may include the current picture and the previously decoded pictures 31, or in other words, the current picture
and the previously decoded pictures 31 may be a part of or form a sequence of pictures forming the video sequence.
[00140]  For example, the encoder 20 may be configured to select areference block from a plurality of reference
blocks of a same picture or different pictures in a plurality of other pictures and provide, for the motion estimation
unit (not shownin FIG. 2), areference picture and/or provide an offset (aspatial offset) between alocation (coordinates
X and Y) of the reference block and alocation of the current block as an inter prediction parameter. The offset isaso
referred to as a motion vector (motion vector, MV).

[00141]  The motion compensation unit is configured to obtain the inter prediction parameter, and perform inter
prediction based on or by using the inter prediction parameter, to obtain the inter prediction block 245. Mation
compensation performed by the motion compensation unit (not shown in FIG. 2) may include fetching or generating
the prediction block based on a motion/block vector determined through motion estimation (possibly performing
interpolation in sub-pixel precision). Interpolation filtering may generate an additional pixel sample from a known
pixel sample, thereby potentially increasing a quantity of candidate prediction blocks that may be used to encode a
picture block. Upon receiving a motion vector for a PU of the current picture block, a motion compensation unit 246
may locate a prediction block to which the motion vector pointsin areference picture list. The motion compensation
unit 246 may further generate syntax elements associated with ablock and a video dlice, for decoding a picture block
of the video dice by the decoder 30.

[00142]  specificaly, theinter prediction unit 244 may transmit the syntax elements to the entropy encoding unit
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270, and the syntax elements include the inter prediction parameter (such as indication information of selection of an
inter prediction mode used for prediction of the current block after traversal of a plurality of inter prediction modes).
In a possible application scenario, if there is only one inter prediction mode, the inter prediction parameter may
aternatively not be carried in the syntax element. In this case, the decoder 30 may directly perform decoding in a
default prediction mode. It may be understood that the inter prediction unit 244 may be configured to perform any
combination of inter prediction technologies.

[00143] Theintra prediction unit 254 is configured to obtain, for example, receive, the picture block 203 (the
current picture block) and one or more previously reconstructed blocks, for example, reconstructed nei ghboring blocks,
of a same picture for intra estimation. For example, the encoder 20 may be configured to select an intra prediction
mode from a plurality of (predetermined) intra prediction modes.

[00144]  Inan embodiment, the encoder 20 may be configured to select the intra prediction mode according to an
optimization criterion, for example, based on a minimum residual (for example, an intra prediction mode providing
the prediction block 255 that is most similar to the current picture block 203) or minimum rate distortion.

[00145] Theintraprediction unit 254 is further configured to determine the intra prediction block 255 based on,
for example, an intra prediction parameter in the selected intra prediction mode. In any case, after selecting an intra
prediction modefor ablock, theintraprediction unit 254 isfurther configured to provide an intra prediction parameter,
that is, information indicating the selected intra prediction mode for the block, for the entropy encoding unit 270. In
an example, the intra prediction unit 254 may be configured to perform any combination of intra prediction
technologies.

[00146]  Specifically, theintraprediction unit 254 may transmit syntax elementsto the entropy encoding unit 270,
and the syntax elementsinclude the intra prediction parameter (such as indication information of selection of an intra
prediction mode used for prediction of the current block after traversal of a plurality of intra prediction modes). In a
possible application scenario, if there is only one intra prediction mode, the intra prediction parameter may
aternatively not be carried in the syntax element. In this case, the decoder 30 may directly perform decoding in a
default prediction mode.

[00147]  The entropy encoding unit 270 is configured to apply (or avoid applying) an entropy coding algorithm
or scheme (for example, a variable-length coding (variable-length coding, VLC) scheme, a context-adaptive VLC
(context-adaptive VLC, CAVLC) scheme, an arithmetic coding scheme, context-adaptive binary arithmetic coding
(context-adaptive binary arithmetic coding, CABAC), syntax-based context-adaptive binary arithmetic coding
(syntax-based context-adaptive binary arithmetic coding, SBAC), probability interval partitioning entropy (probability
interval partitioning entropy, PIPE) coding, or another entropy coding methodology or technique) on one or all of the
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following: the quantized residual coefficient 209, theinter prediction parameter, the intra prediction parameter, and/or
the loop filter parameter, to obtain encoded picture data 21 that may be output through an output 272, for example, in
aform of an encoded bitstream 21. The encoded bitstream may be transmitted to the video decoder 30, or archived
for later transmission or retrieval by the video decoder 30. The entropy encoding unit 270 may further be configured
to entropy-encode another syntax element for a current video slice being encoded.

[00148]  Another structural variant of the video encoder 20 can be used to encode a video stream. For example, a
non-transform based encoder 20 may directly quantize aresidual signal without the transform processing unit 206 for
some blocks or frames. In another implementation, the encoder 20 may have the quantization unit 208 and the inverse
guantization unit 210 combined into a single unit.

[00149]  sSpecifically, in the embodiments of the present invention, the encoder 20 may be configured to
implement a motion vector prediction method based on an affine motion model in the following embodiments.
[00150] FIG. 3 is a schematic/conceptual block diagram of an example of a decoder 30 for implementing an
embodiment of the present invention. The video decoder 30 isconfigured to receive encoded picture data (for example,
an encoded bitstream) 21 encoded by, for example, the encoder 20, to obtain a decoded picture 231. In a decoding
process, the video decoder 30 receives video datafrom the video encoder 20, for example, an encoded video bitstream
that represents a picture block of an encoded video dlice and an associated syntax element.

[00151] Intheexamplein FIG. 3, the decoder 30 includes an entropy decoding unit 304, an inverse quantization
unit 310, an inverse transform processing unit 312, areconstruction unit 314 (for example, a summator 314), a buffer
316, aloop filter 320, a decoded picture buffer 330, and a prediction processing unit 360. The prediction processing
unit 360 may include an inter prediction unit 344, an intra prediction unit 354, and a mode selection unit 362. In some
examples, the video decoder 30 may perform a decoding process that is roughly inverse to the encoding process
described with respect to the video encoder 20 in FIG 2.

[00152]  The entropy decoding unit 304 is configured to perform entropy decoding on the encoded picture data
21 to obtain, for example, a quantized coefficient 309 and/or a decoded encoding parameter (not shown in FIG. 3),
for example, any one or al of an inter prediction parameter, an intra prediction parameter, a loop filter parameter,
and/or another syntax element (that are decoded). The entropy decoding unit 304 is further configured to forward the
inter prediction parameter, the intra prediction parameter, and/or the another syntax element to the prediction
processing unit 360. The video decoder 30 may receive syntax elements at a video dice level and/or a video block
level.

[00153] Theinverse quantization unit 310 may have a same function as the inverse quantization unit 110. The
inverse transform processing unit 312 may have a same function as the inverse transform processing unit 212. The
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reconstruction unit 314 may have a same function as the reconstruction unit 214. The buffer 316 may have a same
function as the buffer 216. The loop filter 320 may have a same function as the loop filter 220. The decoded picture
buffer 330 may have a same function as the decoded picture buffer 230.

[00154]  Theprediction processing unit 360 may include the inter prediction unit 344 and the intra prediction unit
354. Theinter prediction unit 344 may resemble the inter prediction unit 244 in function, and the intra prediction unit
354 may resemble the intra prediction unit 254 in function. The prediction processing unit 360 is usually configured
to perform block prediction and/or obtain a prediction block 365 from the encoded data 21, and receive or obtain
(explicitly or implicitly) a prediction-related parameter and/or information about a selected prediction mode, for
example, from the entropy decoding unit 304.

[00155]  When the video dice is encoded into an intra-encoded (1) slice, the intra prediction unit 354 of the
prediction processing unit 360 is configured to generate the prediction block 365 for a picture block of the current
video dlice based on a signaled intra prediction mode and data of a previously decoded block of a current frame or
picture. When the video frame is encoded into an inter-encoded (namely, B or P) dice, the inter prediction unit 344
(for example, a motion compensation unit) of the prediction processing unit 360 is configured to generate the
prediction block 365 for a video block of the current video dice based on a motion vector and the another syntax
element that is received from the entropy decoding unit 304. For inter prediction, the prediction block may be
generated from one of reference pictures in one reference picture list. The video decoder 30 may construct reference
frame lists: alist 0 and alist 1, by using a default construction technology based on reference pictures stored in the
DPB 330.

[00156]  The prediction processing unit 360 is configured to determine prediction information for the video block
of the current video slice by parsing the motion vector and the another syntax element, and use the prediction
information to generate the prediction block for the current video block being decoded. In an example of the present
invention, the prediction processing unit 360 determines, by using some received syntax el ements, a prediction mode
(for example, intra or inter prediction) for encoding the video block in the video dice, an inter prediction dice type
(for example, a B dlice, a P dlice, or a GPB dice), construction information of one or more of the reference picture
lists for the slice, a motion vector for each inter encoded video block in the dlice, an inter prediction status of each
inter encoded video block in the slice, and other information, to decode the video block in the current video dlice. In
another example of this disclosure, the syntax elements received by the video decoder 30 from a bitstream include
syntax elementsin one or more of an adaptive parameter set (adaptive parameter set, APS), a sequence parameter set
(sequence parameter set, SPS), a picture parameter set (picture parameter set, PPS), or aslice header.

[00157] The inverse quantization unit 310 may be configured to perform inverse quantization (namely,
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deguantization) on a quantized transform coefficient provided in the bitstream and decoded by the entropy decoding
unit 304. An inverse quantization process may include: using a quantization parameter calculated by the video encoder
20 for each video block in the video dice to determine a quantization degree that should be applied and an inverse
guantization degree that should be applied.

[00158]  Theinverse transform processing unit 312 is configured to apply an inverse transform (for example, an
inverse DCT, an inverse integer transform, or a conceptually similar inverse transform process) to a transform
coefficient, to generate aresidual block in a pixel domain.

[00159]  Thereconstruction unit 314 (for example, the summator 314) is configured to add an inverse transform
block 313 (namely, a reconstructed residual block 313) to the prediction block 365, for example, by adding sample
values of the reconstructed residual block 313 and sample values of the prediction block 365, to obtain areconstructed
block 315 in a sample domain.

[00160]  Theloop filter unit 320 (in a coding loop or after a coding loop) is configured to filter the reconstructed
block 315 to obtain afiltered block 321, to smooth pixel transition or improve video quality. In an example, the loop
filter unit 320 may be configured to perform any combination of filtering technologies described below. Theloop filter
unit 320 isintended to represent one or more loop filters such as a deblocking filter, a sample-adaptive offset (sample-
adaptive offset, SAQ) filter, or another filter, for example, abilateral filter, an adaptive loop filter (adaptive loop filter,
ALF), asharpening or smoothing filter, or a collaborative filter. Although the loop filter unit 320 is shown as an in-
loop filter in FIG. 3, in another configuration, the loop filter unit 320 may be implemented as a post filter.

[00161]  Then, adecoded video block 321 in agiven frame or picture is stored in the decoded picture buffer 330
that stores a reference picture used for subsequent motion compensation.

[00162]  The decoder 30 is configured to, for example, output the decoded picture 31 via an output 332, for
presentation or viewing to a user.

[00163]  Another variant of the video decoder 30 may be used to decode a compressed bitstream. For example,
the decoder 30 may generate an output video stream without the loop filter unit 320. For example, a non-transform
based decoder 30 can inverse-quantize aresidual signal directly without the inverse transform processing unit 312 for
some blocks or frames. In another implementation, the video decoder 30 may have the inverse quantization unit 310
and the inverse transform processing unit 312 combined into a single unit.

[00164]  Specifically, in the embodiments of the present invention, the decoder 30 is configured to implement a
motion vector prediction method based on an affine motion model in the following embodiments.

[00165] FIG. 4 isaschematic structural diagram of a video coding device 400 (for example, a video encoding
device 400 or a video decoding device 400) according to an embodiment of the present invention. The video coding
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device 400 is suitable for implementing the embodiments described in this specification. In an embodiment, the video
coding device 400 may be a video decoder (for example, the decoder 30 in FIG. 1A) or avideo encoder (for example,
the encoder 20 in FIG. 1A). In another embodiment, the video coding device 400 may be one or more components of
the decoder 30 in FIG. 1A or the encoder 20 in FIG. 1A.

[00166]  The video coding device 400 includes: an ingress port 410 and a receiving unit (Rx) 420 for receiving
data; a processor, alogic unit, or a central processing unit (CPU) 430 for processing data; a transmitter unit (Tx) 440
and an egress port 450 for transmitting data; and a memory 460 for storing data. The video coding device 400 may
further include an optical-to-electrical conversion component and an electrical-to-optical (EO) component coupled to
the ingress port 410, the receiver unit 420, the transmitter unit 440, and the egress port 450 for egress or ingress of
optical or electrical signals.

[00167]  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, and DSPs. The processor 430
communicates with the ingress port 410, the receiver unit 420, the transmitter unit 440, the egress port 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 chroma block prediction method provided in the embodiments of the present invention. For example,
the encoding/decoding module 470 implements, processes, or provides various coding operations. Therefore, the
encoding/decoding module 470 substantially improves functions of the video coding device 400 and affectstransform
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.

[00168]  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 selected for execution, and to store
instructions and data that are read during program execution. The memory 460 may be volatile and/or nonvolatile,
and may be a read-only memory (ROM), a random access memory (RAM), aternary content-addressable memory
(ternary content-addressable memory, TCAM), and/or a static random access memory (SRAM).

[00169] FIG.5isasimplified block diagram of an apparatus 500 that may be used as either or two of the source
device 12 and the destination device 14 in FIG. 1A according to an example embodiment. The apparatus 500 may
implement the technol ogies in this application. The apparatus 500 configured to implement chroma block prediction
may be in aform of a computing system including a plurality of computing devices, or may be in aform of asingle
computing device such as a mobile phone, a tablet computer, a laptop computer, a notebook computer, or a desktop
compuiter.
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[00170] A processor 502 in the apparatus 500 may be a central processing unit. Alternatively, the processor 502
may be any other type of device or a plurality of devicesthat can control or process information and that are existing
or to be developed in the future. As shown in the figure, although the disclosed implementations may be practiced by
using asingle processor such asthe processor 502, advantages in speed and efficiency may be achieved by using more
than one processor.

[00171] In an implementation, a memory 504 in the apparatus 500 may be a read-only memory (Read-Only
Memory, ROM) device or arandom access memory (random access memory, RAM) device. Any other suitable type
of storage device may be used as the memory 504. The memory 504 may include code and data 506 accessed by the
processor 502 through a bus 512. The memory 504 may further include an operating system 508 and an application
program 510. The application program 510 includes at |east one program that allows the processor 502 to perform the
method described in this specification. For example, the application program 510 may include applications 1 to N,
and the applications 1 to N further include a video coding application that performs the method described in this
specification. The apparatus 500 may further include an additional memory in a form of a secondary memory 514.
The secondary memory 514 may be, for example, a memory card used together with a mobile computing device.
Because a video communication session may include alarge amount of information, the information may be fully or
partially stored in the secondary memory 514 and loaded onto the memory 504 for processing as required.

[00172]  The apparatus 500 may further include one or more output devices, for example, a display 518. In an
example, the display 518 may be a touch sensitive display that combines a display with atouch sensitive element that
is operable to sense a touch input. The display 518 may be coupled to the processor 502 through the bus 512. In
addition to the display 518, another output device that allows a user to program the apparatus 500 or otherwise use
the apparatus 500 may further be provided, or another output device may be provided as an alternative to the display
518. When the output deviceis or includes a display, the display may be implemented in different manners, including
aliquid crystal display (liquid crystal display, LCD), acathode-ray tube (cathode-ray tube, CRT) display, and a plasma
display or light-emitting diode (light-emitting diode, LED) display such as an organic LED (organic LED, OLED)
display.

[00173] The apparatus 500 may further include or be connected to a picture sensing device 520. The picture
sensing device 520 is, for example, a camera or any other picture sensing device 520 that can sense a picture and that
isexisting or to be developed in the future. The pictureis, for example, a picture of a user that operates the apparatus
500. The picture sensing device 520 may be placed directly facing the user that operates the apparatus 500. In an
example, alocation and an optical axis of the picture sensing device 520 may be configured, so that afield of view of
the picture sensing device 520 includes a region adjacent to the display 518 and the display 518 that can be seen from
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the region.

[00174]  Theapparatus 500 may further include or be connected to asound sensing device 522. The sound sensing
device 522 is, for example, a microphone or any other sound sensing device that can sense a sound near the apparatus
500 and that is existing or to be developed in the future. The sound sensing device 522 may be placed directly facing
the user that operates the apparatus 500, and may be configured to receive a sound, for example, a voice or another
sound, made by the user when the user operates the apparatus 500.

[00175]  Although the processor 502 and the memory 504 of the apparatus 500 are depicted in FIG. 5 as being
integrated into a single unit, another configuration may be alternatively used. Running of the processor 502 may be
distributed in a plurality of machines (each machine has one or more processors) that can be directly coupled, or
distributed in alocal region or another network. The memory 504 may be distributed in a plurality of machines. For
example, the memory 504 is a network-based memory or memoriesin a plurality of machines that run the apparatus
500. Although depicted as a single bus herein, the bus 512 of the apparatus 500 may include a plurality of buses.
Further, the secondary memory 514 may be directly coupled to another component of the apparatus 500 or may be
accessed through a network. In addition, the secondary memory 514 may include asingle integrated unit, for example,
one memory card, or aplurality of units, for example, a plurality of memory cards. Therefore, the apparatus 500 may
be implemented in a plurality of configurations.

[00176]  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 embodi ments of the present
invention.

[00177] (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.

[00178]  Inthe AMVPmode, spatialy 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 rate-distortion costs, and candidate motion
information with minimum rate-distortion costs is used as a motion vector predictor (motion vector predictor, MV P)
of the current block. Locations and atraversal order of the neighboring blocks are predefined. The rate-distortion costs
are obtained through calculation according to a formula (1), where J represents the rate-distortion costs RD costs,
SAD is a sum 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
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a bit rate, and A represents a Lagrange multiplier. An encoder side transfers an index value of the selected motion
vector predictor in the candidate motion vector list and areference frameindex value to adecoder side. Further, motion
search is performed in an MV P-centered neighboring domain, to obtain an actual motion vector of the current block.
The encoder side transfers a difference (motion vector difference) between the MV P and the actual motion vector to
the decoder side.
] = SAD + AR (1)

[00179]  In the merge mode, a candidate motion vector list is first constructed based on motion information of
spatialy or temporally neighboring encoded blocks of a current block. Then, rate-distortion costs are calculated to
determine optimal motion information in the candidate motion vector list as motion information of the current block,
and an index value (denoted as a merge index, the same below) of alocation of the optimal motion information in the
candidate motion vector list is transferred to the decoder side. Spatial candidate motion information and temporal
candidate motion information of the current block are shown in FIG. 6. The spatial candidate motion information is
from five gpatially neighboring blocks (A0, A1, BO, B1, and B2). If a neighboring block is unavailable (the
neighboring block does not exist, or the neighboring block is not encoded, or a prediction mode used for the
neighboring block is not the inter prediction mode), motion information of the neighboring block is not added to the
candidate motion vector list. The temporal candidate motion information of the current block is obtained after an MV
of a collocated block in a reference frame is scaled based on picture order counts (picture order count, POC) of the
reference frame and a current frame. Whether a block at a location T in the reference frame is available is first
determined. If the block is unavailable, a block at alocation Cis selected.

[00180]  Similar tothe AMVP mode, in the merge mode, locations and atraversal order of the neighboring blocks
are also predefined. In addition, the locations and the traversal order of the neighboring blocks may be different in
different modes.

[00181] It can belearned that a candidate motion vector list needs to be maintained in both the AMV P mode and
the merge mode. Before new motion information is added to the candidate list each time, whether same motion
information aready exists in the list is first checked. If the same motion information exists in the list, the motion
information is not added to the list. This checking processisreferred to as pruning of the candidate motion vector list.
Pruning of thelististo avoid the same motion information in thelist, to avoid redundant rate-distortion cost cal cul ation.
[00182] During inter prediction in HEVC, same motion information is used for al pixelsin a coding block (in
other words, motion of al the pixelsin the coding block is consistent), and then motion compensation is performed
based on the motion information, to obtain predicted values of the pixelsin the coding block. However, in the coding
block, not all pixels have a same motion characteristic. Using the same motion information may result in inaccurate
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motion compensation prediction and more residua information.

[00183] In other words, in an existing video coding standard, block-matching motion estimation based on a
trandational motion model is used. However, in the real world, there are a variety of movements. Many objects, for
example, arotating object, aroller coaster rotating in different directions, fireworks, and some stunts in movies, are
not in trangational motion. If these moving objects, especially those in a UGC scenario, are encoded by using a block
motion compensation technology based on the translational motion model in the existing coding standard, coding
efficiency is greatly affected. Therefore, the non-translational motion model, for example, an affine motion model, is
introduced to further improve the coding efficiency.

[00184] Based on this, interms of different motion models, the AMV P mode may be divided into atrand ational
model—based AMV P mode and a non-translational model—based AMV P mode, and the merge mode may be divided
into atrang ational model—based merge mode and a non-tranglational motion model—based merge mode.

[00185] (2) Non-translational motion model. In non-translational motion model—based prediction, asame motion
model is used on an encoder side and a decoder side to derive motion information of each motion compensation
subunit in a current block, and motion compensation is performed based on the motion information of the motion
compensation subunit to obtain a prediction block, so as to improve prediction efficiency. The motion compensation
subunit in the embodiments of the present invention may be a pixel or a pixel block that is obtained through
partitioning according to a specific method and whosesizeis N; X N,, whereboth N, and N, arepositiveintegers,
and N, may beegual to N, or may not be equal to N,.

[00186]  Common non-trangd ational motion modelsinclude a4-parameter affine motion model and a 6-parameter
affine motion model, and in a possible application scenario, thereis also an 8-parameter bilinear model. Descriptions
are separately provided below.

[00187]  The 4-parameter affine motion model is shown in the following formula (2):

2

{Ux = aq + asx + azy
VY = Ay — QuX + asy

[00188] The 4-parameter affine motion model may be represented by motion vectors of two pixels and
coordinates of the two pixels relative to a top-left pixel of a current block. A pixel used to represent a motion model
parameter isreferred to asacontrol point. If pixelsin the top-left corner (0, 0) and the top-right corner (W, 0) are used
as control points, motion vectors (vx0,vy0) and (vx1,vy1) of the control pointsin the top-left corner and the top-
right corner of the current block are first determined. Then, motion information of each motion compensation subunit
of the current block is obtained according to the following formula (3), where (x, y) is coordinates of the motion

compensation subunit relative to the top-left pixel of the current block, and W representsthe width of the current block.
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VX1—VXo .. _ VY1—VYo

vX = + vx
w w Y 0 3
% % VX1 —VX
vy = Py + 2L 0y + vy,

[00189]  The 6-parameter affine motion model is shown in the following formula (4):

{vx=a1+a3x+a4y 4
vy=a2+a5x+a6y ()

[00190] The 6-parameter affine motion model may be represented by motion vectors of three pixels and
coordinates of the three pixels relative to a top-left pixel of a current block. If pixelsin the top-left corner (O, 0), the
top-right corner (W, 0), and the bottom-left corner (0, H) are used as control points, motion vectors (vx0, vy0),
(vx1,vyl),and (vx2,vy2) of thecontrol pointsin thetop-left corner, the top-right corner, and the bottom-left corner
of the current block arefirst determined. Then, motion information of each motion compensation subunit of the current
block is obtained according to the following formula (5), where (X, y) is coordinates of the motion compensation
subunit relative to the top-left pixel of the current block, and W and H respectively represent the width and the height

of the current block.

VX1—VX VX2V,
vx = TR0 4 P20 4
VY1V—VVJ’0 UYZI;IUXO (5)
vy =—/,—x+ Y+ vy,

[00191]  The 8-parameter bilinear model is shown in the following formula (6):

{Ux = a, + asx + ay + a,xy
vy = Qa, + as X + agy + agxy

(6)

[00192]  The 8-parameter bilinear model may be represented by motion vectors of four pixels and coordinates of
the four pixelsrelative to a top-left pixel of a current coding block. If pixelsin the top-left corner (0, 0), the top-right
corner (W, 0), the bottom-left corner (0, H), and the bottom-right corner (W, H) are used as control points, motion
vectors (vx0, vy0), (vx1, vyl), (vx2, vy2), and (vx3, vy3) of the control points in the top-left corner, the top-right
corner, the bottom-left corner, and the bottom-right corner of the current coding block are first determined. Then,
motion information of each motion compensation subunit of the current coding block is derived according to the

following formula (7), where (X, y) is coordinates of the motion compensation subunit relative to the top-left pixel of

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

v, = le_voxx + V2x—Vox + I7395"'”09(‘”19(_1729(y + vy
w H WH (7)
V1y—Voy V2y—Voy ‘U3y+170y—171y—172y
v, = x+ + + v
y w v Y WH Y T Voy

[00193] A coding block predicted by using an affine motion model may aso be referred to as an affine coding
block. It can be learned from the foregoing description that the affine motion model is directly related to motion

information of a control point of the affine coding block.

[00194]  uUsualy, the motion information of the control point of the affine coding block may be obtained in an
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affine motion model-based AMV P mode or an affine motion model—based merge mode. Further, in the affine motion
model—based AMV P mode or the affine motion model—based merge mode, the motion information of the control point
of the current 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.
[00195]  (3) Inherited control point motion vector prediction method. In the inherited control point motion vector
prediction method, a candidate control point motion vector of a current block is determined by using a motion model
of a neighboring encoded affine coding block of the current block.

[00196] A current block shownin FIG. 7 isused as an example. Neighboring-location blocks of the current block
are traversed in specified order, for example, A1—->B1—-B0—A0—B2, to find an affine coding block in which a
neighboring-location block of the current block is located, and obtain motion information of a control point of the
affine coding block. Further, a control point motion vector (for a merge mode) or a control point motion vector
predictor (for an AMVP mode) is derived for the current block by using a motion 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. An order of another combination is also applicable to the embodiments of the present invention. In
addition, the neighboring-location blocks are not limited to A1, B1, BO, A0, and B2. The neighboring-location block
may be apixel, or may be apixel block that is of a preset size and that is obtained through partitioning according to a
specific method, for example, a 4 x 4 pixel block, a4 x 2 pixel block, or a pixel block of another size. Thisis not
limited. The affine coding block is an encoded block that is neighboring to the current block and that is predicted by
using the affine motion model in an encoding phase (which may also be briefly referred to as a neighboring affine
coding block).

[00197] Thefollowing uses A1 shown in FIG. 7 asan example to describe a process of determining the candidate
control point motion vector of the current block. Other cases are deduced by analogy.

[00198]  If acoding block in which Al islocated is a 4-parameter affine coding block (that is, the affine coding
block is predicted by using a 4-parameter affine motion model), a motion vector (vx4, vy4) of the top-left corner (x4,
y4) of the affine coding block and amotion vector (vx5, vy5) of the top-right corner (x5, y5) of the affine coding block
are obtained.

[00199]  Then, a motion vector (vx0, vy0) of the top-left corner (x0, yO) of the current affine coding block is

obtained through cal culation according to the following formula (8):

5~X4 X5—X4
(vys—vys) (8)
VYo =Yy + o X (X — X)) +

X5—X4 X5—X4

(vx5—vx4)

VX, =vx4+(vi5_—vx4)><(xo—x4)—wx(3’0—ﬂ)
X (Yo = Ya)

[00200] A motion vector (vx1, vyl) of the top-right corner (x1, y1) of the current affine coding block is obtained
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(vxs—vx4) (vys—vy,)
VXy = UXy + —s_x X (X = xy) — —xs_x =X (Y1 — Ya)
5 4 5 4
(Wys—vys) (vx5—vx4)
VY1 = VY, + —xs_ X (g —xy) + —S_ =X (Y1 — Ya)
5=X4 X5—X4

[00201] A combination of the motion vector (vx0, vy0) of the top-left corner (x0, y0) of the current block and
the motion vector (vx1, vyl) of the top-right corner (x1, y1) of the current block that are obtained based on the affine
coding block in which Al islocated is the candidate control point motion vector of the current block.

[00202]  If acoding block in which Al is located is a 6-parameter affine coding block (that is, the affine coding
block is predicted by using a 6-parameter affine motion model), a motion vector (vx4, vy4) of the top-left corner (x4,
y4) of the affine coding block, a motion vector (vx5, vy5) of the top-right corner (x5, y5) of the affine coding block,
and a motion vector (vx6, vy6) of the bottom-left corner (x6, y6) of the affine coding block are obtained.

[00203]  Then, amotion vector (vx0, vy0) of the top-left corner (x0, y0) of the current block is obtained through

calculation according to the following formula (10):

(vx5—vx4) (vxg—vx4)

UXg = VX4 + W X (xo - x4) + P X (yo —Ya)
VYo = VY, +MX (xo _X4.) +MX (}’0 _y4-)
X5—X4 Y6—Va

[00204] A motion vector (vx1, vy1) of the top-right corner (x1, y1) of the current block is obtained through

calculation according to the following formula (11):

(vx5—vx4) (vxg—vx4)

VX1 = UXy + W X (x1 - x4) + Ye—va X (yl —Ya)
(vy5—vy4) (vY6—vy4)
vy, = vy, +#x (%1, — %) +#x 1 — ¥a)

[00205] A motion vector (vx2, vy2) of the bottom-left corner (x2, y2) of the current block is obtained through

calculation according to the following formula (12):

X5—X4 Y6~Va

(vys—vya) (vye—vya)

% X (xz _ x4) + %
X5—X4 Y6—Va

VX, = VX, 4 ST o (x, —x4)+wx V2 — Va)

{vyz =vy,+ X (V2 = Ya)

[00206] A combination of the motion vector (vx0, vy0) of the top-left corner (x0, y0) of the current block, the
motion vector (vx1, vyl) of the top-right corner (x1, y1) of the current block, and the motion vector (vx2, vy2) of the
bottom-left corner (x2, y2) of the current block that are obtained based on the affine coding block in which Al is
located is the candidate control point motion vector of the current block.

[00207] It should be noted that another motion model, candidate location, and search and traversal order are also
applicable to the embodiments of the present invention. Details are not described in the embodiments of the present
invention.

[00208] It should be noted that a method for representing motion models of a neighboring coding block and a

current coding block by using other control points is also applicable to the embodiments of the present invention.
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Details are not described herein.
[00209] (4) Constructed control point motion vector (constructed control point motion vectors) prediction
method. In the constructed control point motion vector prediction method, motion vectors of neighboring encoded
blocks of acontrol point of acurrent block are combined into a motion vector of the control point of the current affine
coding block, and there is no need to consider whether the neighboring encoded blocks are affine coding blocks.
Constructed control point motion vector prediction methods in different prediction modes (an affine motion model—
based AMV P mode and an affine motion model—based merge mode) are different, and are separately described below.
[00210] A constructed control point motion vector prediction method based on the affine motion model—based
AMVP modeisfirst described.
[00211] FIG. 8isused asan example to describe the constructed control point motion vector prediction method,
to determine motion vectors of the top-left corner and the top-right corner of a current block by using motion
information of a neighboring encoded block of the current coding block. It should be noted that FIG. 8 is merely an
example.
[00212] I the current block is a 4-parameter affine coding block (that is, the current block is predicted by using
a 4-parameter affine motion model), a motion vector of an encoded block A2, B2, or B3 neighboring to the top-left
corner may be used as a candidate motion vector of the motion vector of the top-left corner of the current block, and
amotion vector of an encoded block B1 or BO neighboring to the top-right corner may be used as a candidate motion
vector of the motion vector of the top-right corner of the current block. The candidate motion vectors of the top-left
corner and the top-right corner are combined to constitute a plurality of 2-tuples. Motion vectors, of two encoded
blocks, included in a 2-tuple may be used as candidate control point motion vectors of the current block. For the
plurality of 2-tuples, refer to the following (13A):

{Vaz, 1} {Vaz, Vo) {Ve2, VB1} {Vs2, Vo), (Va3 V13, {Vs3, Veo} (13A)
[00213] Herein, v,, represents the motion vector of A2, vy, represents the motion vector of Bl, vpg,
represents the motion vector of BO, vy, represents the motion vector of B2, and vg; represents the motion vector
of B3.
[00214]  If the current block is a 6-parameter affine coding block (that is, the current block is predicted by using
a 6-parameter affine motion model), a motion vector of an encoded block A2, B2, or B3 neighboring to the top-left
corner may be used as a candidate motion vector of the motion vector of the top-left corner of the current block, a
motion vector of an encoded block B1 or BO neighboring to the top-right corner may be used as a candidate motion
vector of the motion vector of the top-right corner of the current block, and a motion vector of an encoded block A0
or Al neighboring to the bottom-left corner may be used as a candidate motion vector of a motion vector of the
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bottom-left corner of the current block. The candidate motion vectors of the top-left corner, the top-right corner, and
the bottom-left corner are combined to constitute a plurality of triplets. Motion vectors, of three encoded blocks,
included in atriplet may be used as candidate control point motion vectors of the current block. For the plurality of
triplets, refer to the following formulas (13B) and (13C):

{va2, V81, Va0} {Vaz, VBos Vaod {Vs2, V1, Vao} {Vs2, Vo, Vao} {Ve3, VB1, Vao} {Ve3s Vo, Vao} (13B)

{Vaz) V51, Va1 } {Vaz, Vpo, Va1, {Vs2, V1, Var b {Vs2, Vo, Var b {Ve3, Vb1, a1} {Vs, Vo, va1} (13C)

[00215] Herein, v,, represents the motion vector of A2, vy, represents the motion vector of Bl, vg,
represents the motion vector of BO, vy, representsthe motion vector of B2, vg; representsthe motion vector of B3,
v, represents the motion vector of AQ, and v,, representsthe motion vector of Al.

[00216] It should be noted that another control point motion vector combination method is also applicable to the
embodiments of the present invention, and details are not described herein.

[00217] It should be noted that a method for representing motion models of a neighboring coding block and a
current coding block by using other control points is also applicable to the embodiments of the present invention.
Details are not described herein.

[00218] A constructed control point motion vector prediction method based on the affine motion model—based
merge mode is described below.

[00219] FIG. 9isused asan example to describe the constructed control point motion vector prediction method,
to determine motion vectors of the top-left corner and the top-right corner of a current block by using motion
information of a neighboring encoded block of the current coding block. It should be noted that FIG. 9 is merely an
example.

[00220] AsshowninFIG. 9, CPk (k =1, 2, 3, or 4) represents the k" control point. AO, A1, A2, BO, B1, B2, and
B3 are spatia neighboring locations of the current block and are used to predict CP1, CP2, or CP3. T is atemporal
neighboring location of the current block and is used to predict CP4. It is assumed that coordinates of CP1, CP2, CP3,
and CP4 are (0, 0), (W, 0), (H, 0), and (W, H) respectively, where W and H represent the width and the height of the
current block. In this case, motion information of each control point of the current block is obtained in the following
order:

[00221] 1. For CPI, a check order is B2—A2—B3. If B2 is available, motion information of B2 is used. If B2 is
unavailable, A2 and B3 are checked. If motion information of all the three locationsis unavailable, motion information
of CP1 cannot be obtained.

[00222] 2. For CP2, a check order is BO—BI1. If B0 is available, motion information of B0 is used for CP2. If
BO is unavailable, B1 is checked. If motion information of both the locations is unavailable, motion information of
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CP2 cannot be obtained.

[00223] 3. For CP3, a check order is AO—A1.

[00224] 4. For CP4, motion information of T is used.

[00225]  Herein, that X is available meansthat ablock at alocation X (X isAQ, A1, A2, BO, B1, B2, B3, or T) is
already encoded and an inter prediction modeis used for the block. Otherwise, the location X is unavailable. It should
be noted that another method for obtaining control point motion information is also applicable to the embodi ments of
the present invention. Details are not described herein.

[00226]  Then, control point motion information of the current block is combined to obtain constructed control
point motion information.

[00227]  If the 4-parameter affine motion model is used for the current block, motion information of two control
points of the current block is combined to constitute a 2-tuple, to construct the 4-parameter affine motion model. A
combination of the two control points may be { CP1, CP4}, { CP2, CP3}, { CP1, CP2}, { CP2, CP4}, { CP1, CP3}, or
{CP3, CP4}. For example, a 4-parameter affine motion model constructed by using a 2-tuple including the control
points CP1 and CP2 may be denoted as Affine (CP1, CP2).

[00228]  If the 6-parameter affine motion model 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 motion model. A
combination of the three control points may be {CP1, CP2, CP4}, {CP1, CP2, CP3}, {CP2, CP3, CP4}, or { CP1,
CP3, CP4}. For example, a 6-parameter affine motion model constructed by using atriplet including the control points
CP1, CP2, and CP3 may be denoted as Affine (CP1, CP2, CP3).

[00229]  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 is denoted as
Bilinear (CP1, CP2, CP3, CP4).

[00230] In the embodiments of the present invention, for ease of description, a combination of motion
information of two control points (or two encoded blocks) isreferred to as a2-tuple for short, acombination of motion
information of three control points (or two 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.

[00231] 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. If motion information of a control
point corresponding to a combination model is available, 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
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model isinvalid. If it is determined that 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.

[00232] A method for scaling a control point motion vector is shown in the following formula (14):

__ CurPoc—DesPoc

MV, XMV (14)

™ CcurPoc-SrcPoc
[00233]  Herein, CurPoc representsaPOC of acurrent frame, DesPoc represents a POC of areference frame
of acurrent block, SrcPoc represents aPOC of areference frame of acontrol point, MV, represents amotion vector
obtained through scaling, and MV represents a motion vector of the control point.

[00234] It should be noted that different combinations of control points may be converted into control points at
asame location.

[00235]  For example, a4-parameter affine motion model obtained based on acombination of { CP1, CP4}, { CP2,
CP3}, {CP2, CP4}, {CP1, CP3}, or { CP3, CP4} isrepresented by { CP1, CP2} or { CP1, CP2, CP3} after conversion.
A conversion method is: substituting a motion vector and coordinate information of a control point into the foregoing
formula (2), to obtain a model parameter; and then substituting coordinate information of {CP1, CP2} into the
foregoing formula (3), to obtain motion vectors of CP1 and CP2.

[00236] Moredirectly, conversion may be performed according to the following formulas (15) to (23), where W
represents the width of the current block, and H represents the height of the current block. In the formulas (15) to (23),
(vx,, vy,) represents the motion vector of CP1, (vx,, vy,) represents the motion vector of CP2, (vx,, vy,) represents
the motion vector of CP3, and (vx;, vy;) represents the motion vector of CPA4.

[00237]  {CP1, CP2} may be converted into { CP1, CP2, CP3} according to the following formula (15). In other

words, the motion vector of CP3 in { CP1, CP2, CP3} may be determined according to the formula (15):

vx, = — 220 4 px
L e . (19)
vy, = +TH + vy,

[00238]  {CP1, CP3} may be converted into { CP1, CP2} or { CP1, CP2, CP3} according to the following formula
(16):

: (16)

vX, = +ww+vxo
vy, = —@W—i—vyo

[00239]  {CP2, CP3} may be converted into { CP1, CP2} or { CP1, CP2, CP3} according to the following formula
a7:

W«W+H*H Wx«W+H=*H

% =7, VX —VX
VY = 22l W sk W + 2L H W+ vy,
W«W+H*H W«W+H*H

{vx0 =2 W — 22 g W4,
(17)
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[00240]  {CP1, CP4} may be converted into { CP1, CP2} or { CP1, CP2, CP3} according to the following formula

(18) or (19):

Wx«W+H*H 18

vy, = 2220 W — 22 [ I+ py,

VX3 —=VX v bl %

VX = 2 O W W 20 [y W+ wx

WxW+H+H
WxW+H*H WxW+H*H

W«W+H*H WxW+H*H 19

vy, = 20y g T p g

VX3 —VX, vy3—v
{sz =#H*H—MH*W+UXO
W«W+H*H W«W+H*H

[00241] {CP2, CP4} may be converted into { CP1, CP2} according to the following formula (20), and { CP2,

CP4} may be converted into { CP1, CP2, CP3} according to the following formulas (20) and (21):

vxy = — 2L 4 px
S e

vy, = + TW + vy,

vx, = — LW v,
vx31;1vx1 (21)

vy, = + TW + vy,

[00242] {CP3, CP4} may be converted into { CP1, CP2} according to the following formula (20), and { CP3,

CP4} may be converted into { CP1, CP2, CP3} according to the following formulas (22) and (23):

vXy = +%H + vx,

Z 22
vy0=—%H+vy2 (22)
vx1=+WH+vx3 23)

Z 23
vy, = —%H + vy,

[00243]  For example, a 6-parameter affine motion model obtained based on a combination { CP1, CP2, CP4},
{CP2, CP3, CP4}, or { CP1, CP3, CP4} isrepresented by { CP1, CP2, CP3} after conversion. A conversion method is:
substituting a motion vector and coordinate information of a control point into the foregoing formula (4), to obtain a
model parameter; and then substituting coordinate information of { CP1, CP2, CP3} into the foregoing formula (5), to
obtain motion vectors of CP1, CP2, and CP3.

[00244]  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 (26),
(vx,, vy,) represents the motion vector of CP1, (vx,, vy,) represents the motion vector of CP2, (vx,, vy,) represents
the motion vector of CP3, and (vx;, vy;) represents the motion vector of CP4.

[00245] {CP1, CP2, CP4} may be converted into { CP1, CP2, CP3} according to aformula (22):

(24)

{vxz = VX3 + VXg — VX
Vy, = VY3 + VYo — VY

[00246] {CP2, CP3, CP4} may be converted into { CP1, CP2, CP3} according to aformula (23):
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(25)

{vxo = VX, + VX, — VX3
VYo = VY1 + VY — VY3

[00247]  {CP1, CP3, CP4} may be converted into { CP1, CP2, CP3} according to aformula (24):

{vx1 = VX3 + UXg — VX,
VY1 = VY3 + VYo — VY

(26)

[00248] In a specific embodiment, after currently constructed control point motion information is added to a
candidate motion vector ligt, if a length of the candidate list is less than a maximum list length (for example,
MaxAffineNumMrgCand), these combinations are traversed in a preset order, and an obtained valid combination is
used as candidate control point motion information. If the candidate motion vector list is empty, the candidate control
point motion information is added to the candidate motion vector list. If the candidate motion vector list is not empty,
motion information in the candidate motion vector list is successively traversed, and whether motion information that
is the same as the candidate control point motion information exists in the candidate motion vector list is checked. If
no motion information that isthe same asthe candidate control point motion information existsin the candidate motion
vector list, the candidate control point motion information is added to the candidate motion vector list.

[00249]  For example, a preset order is as follows: Affine (CP1, CP2, CP3)—Affine (CP1, CP2, CP4)—Affine
(CP1, CP3, CP4)—Affine (CP2, CP3, CP4)—Affine (CP1, CP2)—Affine (CP1, CP3)—Affine (CP2, CP3)—Affine
(CP1, CP4)—Affine (CP2, CP4)— Affine (CP3, CP4). There are 10 combinations in total.

[00250]  If control point motion information corresponding to a combination is unavailable, it is considered that
the combination isunavailable. If acombination isavailable, areference frameindex of the combination is determined
(when there are two control points, a minimum reference frame index is selected as the reference frame index of the
combination; or when there are more than two control points, a reference frame index with a maximum presence
frequency is selected as the reference frame index of the combination, and if a plurality of reference frame indices
have a same presence frequency, a minimum reference frame index is selected as the reference frame index of the
combination). Control point motion vectors are scaled. If motion information of all control points after scaling is
consistent, the combination isinvalid.

[00251] Optionaly, in the embodiments of the present invention, the candidate motion vector list may
aternatively be padded. For example, after the foregoing traversal process, if the length of the candidate motion vector
list islessthan the maximum list length (for example, MaxAffineNumM rgCand), the candidate motion vector list may
be padded until the list length is equal to the maximum list length.

[00252] Padding may be performed by using a zero motion vector padding method, or by using a method for
combining or weighted-averaging existing candidate motion information in the existing list. It should be noted that

another method for padding the candidate motion vector list is also applicable to the embodiments of the present
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invention. Details are not described herein.

[00253] Based on the foregoing description, the following further describes the affine motion model—based
AMVP mode (Affine AMV P mode) and the affine motion model—based merge mode (Affine Merge mode).

[00254]  The affine motion model—based AMVP mode is first described.

[00255]  For the affine motion model—based advanced motion vector prediction mode, a candidate motion vector
list in the affine motion model-based AMV P 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 the embodi ments of
the present invention, the candidate motion vector list in the affine motion model—based AMV P mode may be referred
to as a control point motion vector predictor candidate list (control point motion vectors predictor candidate list).
Control point motion vector predictorsin the list include two candidate control point motion vectors (for example, in
acase in which a4-parameter affine motion model is used for a current block) or three candidate control point motion
vectors (for example, in a case in which a 6-parameter affine motion model is used for a current block).

[00256]  In apossible 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 predictors of aparticular quantity.

[00257]  Then, on an encoder side, an encoder (for example, the foregoing encoder 20) obtains a motion vector
of each motion compensation subunit of a current coding block by using each control point motion vector predictor
in the control point motion vector predictor candidate list according to the 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 predicted value of the motion compensation subunit to
perform affine motion model—based motion compensation. An average value of differences between original values
and predicted values of all pixelsin the current coding block is calculated. A control point motion vector predictor
corresponding to a minimum average value 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 start search 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, CPMV D) 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 CPMVD into
abitstream, and transfers the bitstream to a decoder side.

[00258]  On the decoder side, a decoder (for example, the foregoing decoder 30) parses the bitstream to obtain
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the index value and the control point motion vector difference (CPMV D), determines the control point motion vector
predictor (control point motion vectors predictor, CPMVP) in the control point motion vector predictor candidate list
based on the index value, and adds the CPMV P and the CPM VD to obtain the control point motion vector.

[00259]  The following describes the affine motion model—based merge mode.

[00260]  For the affine motion model—based merge mode, a control point motion vector merge candidate list
(control point motion vectors merge candidate list) may be constructed by using an inherited control point motion
vector prediction method and/or a constructed control point motion vector prediction method.

[00261] Inapossible application scenario, the control point motion vector merge candidate list may be pruned
and sorted according to a particular rule, and may be truncated or padded to obtain control point motion vectors of a
particular quantity.

[00262]  Then, on an encoder side, an encoder (for example, the foregoing encoder 20) obtains a motion vector
of each motion compensation subunit (pixel or pixel block that is obtained through partitioning according to a
particular method and whose sizeis N; X N,) of acurrent coding block by using each control point motion vector in
the merge candidate list according to the formula(3), (5), or (7). Further, the encoder obtainsa pixel value of alocation
in areference frame to which the motion vector of each motion compensation subunit points, and uses the pixel value
as a predicted value of the motion compensation subunit to perform affine motion compensation. An average value of
differences between original values and predicted values of all pixels in the current coding block is calculated. A
control point motion vector corresponding to a minimum average value is selected as motion vectors of two, three, or
four control points of the current coding block. Anindex value indicating alocation of the control point motion vector
in the candidate list is encoded into a bitstream and sent to a decoder side.

[00263]  On the decoder side, a decoder (for example, the foregoing decoder 30) parses the bitstream to obtain
the index value, and determines the control point motion vector (control point motion vectors, CPMV) in the control
point motion vector merge candidate list based on the index value.

[00264]  In addition, it should be noted that, in the embodiments of the present invention, "at least one" means
one or more, and "a plurality of" meanstwo 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
represent 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 "/" usually represents an "or" relationship between the associated objects. The term "at least one
of the following items (pieces)" or an expression similar to the term indicates any combination of the items, and
includes a single item (piece) or any combination of aplurality of items (pieces). For example, at least one of a, b, or
¢ may indicate: a, b, ¢, a-b, a-c, b-c, or a-b-c, where a, b, and ¢ may be singular or plural.
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[00265]  Inthe embodiments of the present invention, an encoder side may use a syntax element to indicate, to a
decoder side, an inter prediction mode of acurrent block, an affine motion model used for the current block, and other
related information.

[00266]  For apart of a currently used syntax structure of the inter prediction mode used for parsing the current
block, refer to Table 1. It should be noted that a syntax element in the syntax structure may be alternatively represented

by another identifier. Thisis not specifically limited in the embodiments of the present invention.

Table1
coding_unit(x0,y0,cbWidth,cbHeight) { Descriptor
(descriptor)
merge_flag[x0][yO] ae(v)
if(merge flag[ x0][y0]){
if (alowAffineMerge)
affine_merge flag[ x0][ yO] ag(V)
if( MaxNumMergeCand > 1 & & affine_merge flag[ x0][ yO] == 0)
merge_idx[ x0][ yO] ae(v)
if( MaxNumAffineMergeCand > 1 & & affine_merge flag[ xO][ yO])
affine_merge idx[ x0][ yO] ag(V)
} else{
if( dice type == B)
inter_pred_idc[ xO][ yO] ag(V)
if( alowAffinelnter ) {
affine_inter_flag[ x0][ yO] ag(V)
if( affine_inter_flag[ xO][ yO])
affine_type flag[ x0][ yO] ag(V)
}
MotionModelldc[ x0][ yO] = affine_inter_flag[ x0][ yO]
+ affine_type flag[ xO][ yO]
if(inter_pred idc[ xO][yO]!'=PRED_L1){
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coding_unit(x0,y0,cbWidth,cbHeight) { Descriptor

(descriptor)

if( num_ref_idx_|0_active minusl >0)

ref_idx_10[ x0][ yO] ae(v)

mvd_coding( x0, y0, 0, 0)

if( MotionModelldc[ x0][ yO] >0) {

mvd_coding( x0, y0, 0, 1)

if(MotionModelldc[ xO][ y0] >1)

mvd_coding( X0, y0, 0, 2)

}

mvp_I0_flag[ xO][ yO] ag(V)

}

if(inter_pred idc[ xO][ yO]!'=PRED_LO) {

if( num_ref_idx_|1 active minusl >0)

ref_idx_11[ x0][ yO] a&(V)

mvd_coding( x0, y0, 1, 0)

if( MotionModelldc[ x0][ y0] > 0) {

mvd_coding( x0, y0, 1, 1)

if( MotionModelldc[ x0][ y0] > 1)

mvd_coding( x0, y0, 1, 2)

}

mvp_I1 flag[ xO][ yO] ag(V)

[00267] InTable1, ae(v) represents a syntax element encoded through context-based adaptive binary arithmetic
coding (context-based adaptive binary arithmetic coding, cabac).
[00268] A syntax element merge flag[x0][y0] may be used to indicate whether the merge mode is used for the

current block. For example, when merge_flag[x0][y0] = 1, it indicates that the merge mode is used for the current
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block; or when merge flag[x0][yQ] = O, it indicates that the merge mode is not used for the current block. x0 and yO
represent coordinates of the current block in avideo picture.

[00269] A variable allowAffineMerge may be used to indicate whether the current block satisfies a condition for
using the affine motion model—based merge mode. For example, allowAffineMerge = 0 indicates that the condition
for using the affine motion model—based merge mode is not satisfied, and allowAffineMerge = 1 indicates that the
condition for using the affine motion model—based merge mode is satisfied. The condition for using the affine motion
model—based merge mode may be: Both the width and the height of the current block are greater than or equal to 8.
cbWidth represents the width of the current block, and cbHeight represents the height of the current block. In other
words, when cbWidth < 8 or cbHeight < 8, allowAffineMerge = 0; or when cbWidth > 8 and cbHeight > 8,
alowAffineMerge = 1.

[00270] A variable allowAffinel nter may be used to indicate whether the current block satisfies a condition for
using the affine motion model—based AMV P mode. For example, allowAffinelnter = 0 indicates that the condition for
using the affine motion model-based AMVP mode is not satisfied, and allowAffinelnter = 1 indicates that the
condition for using the affine motion model—based AMV P mode is satisfied. The condition for using the affine motion
model—-based AMV P mode may be: Both the width and the height of the current block are greater than or equal to 16.
In other words, when cbWidth < 16 or cbHeight < 16, allowAffinelnter = 0; or when cbWidth > 16 and cbHeight >
16, allowAffinelnter = 1.

[00271] A syntax element affine_merge flag[x0][y0] may be used to indicate whether the affine motion model—
based merge mode is used for the current block. A type (dice_type) of adice in which the current block islocated is
aPtype or aB type. For example, affine_merge flag[x0][y0] = 1 indicates that the affine motion model—based merge
mode is used for the current block; and affine_merge flag[x0][y0] = O indicates that the affine motion model—based
merge mode is not used for the current block, but a translational motion model—based merge mode may be used.
[00272] A syntax element merge_idx[x0][y0] may be used to indicate an index for a merge candidate list.
[00273] A syntax element affine_merge idx[x0][y0] may be used to indicate an index for an affine merge
candidate list.

[00274] A syntax element affine_inter_flag[x0][y0] may be used to indicate whether the affine motion model—
based AMVP mode is used for the current block when the slice in which the current block is located is a P-type dlice
or a B-type dice. For example, affine_inter_flag[x0][y0] = O indicates that the affine motion model-based AMVP
mode is used for the current block, and affine_inter_flag[x0][y0] = 1 indicates that the affine motion model—based
AMVP modeis not used for the current block, but a translational motion model—based AMV P mode may be used.

[00275] A syntax element affine_type flag[x0][y0] may be used to indicate whether the 6-parameter affine
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motion model is used to perform motion compensation for the current block when the slice in which the current block
islocated is a P-type slice or aB-type slice. affine_type flag[x0][y0] = 0 indicates that the 6-parameter affine motion
model is not used to perform motion compensation for the current block, and only the 4-parameter affine motion
model may be used to perform motion compensation. affine type flag[x0][y0] = 1 indicates that the 6-parameter
affine motion model is used to perform motion compensation for the current block.

[00276] Variables MaxNumMergeCand and MaxAffineNumMrgCand are used to represent a maximum list
length, and indicate a maximum length of a constructed candidate motion vector list. inter_pred idc[x0][y0] is used
toindicate a prediction direction. PRED_L 1 is used to indicate backward prediction. num_ref _idx _10_active minusl
indicates a quantity of reference frames in a forward reference frame list, and ref_idx_10[x0][y0] indicates an index
value for a forward reference frame of the current block. mvd_coding(x0, y0, 0, 0) indicates a first motion vector
difference. mvp_l10_flag[x0][yQ] indicates an index value for a forward MVP candidate list. PRED_L O indicates
forward prediction. num _ref_idx_I1 active_minusl indicates a quantity of reference frames in a backward reference
frame list. ref_idx_11[x0][y0] indicates an index value for a backward reference frame of the current block, and
mvp_I1 flag[x0][yO] indicates an index value for a backward MV P candidate list.

[00277]  Asshownin Table 2, when MotionModell1dc[x0][y0] = 1, it indicates that the 4-parameter affine motion
model is used; when MaotionModelldc[x0][y0] = 2, it indicates that the 6-parameter affine motion model is used; or

when MotionModelldc[x0][y0] = 0, it indicates that the translational motion model is used.

Table 2
MotionModelldc[ x0][ yO] Motion model for motion compensation (motion model for motion
compensation)
0 Translational motion (trandlational motion)
1 4-parameter affine motion (4-parameter affine motion)
2 6-parameter affine motion (6-parameter affine motion)

[00278] It should be noted that Table 1 and Table 2 are merely examples. In actual application, Table 1 and Table
2 may include more or less content. For example, MotionModelIdc[x0][yQ] in Table 2 may alternatively include
another value, and the value may be used to indicate that an 8-parameter bilinear model is used, or the like.

[00279]  In an existing method, after obtaining a motion vector of each subblock of a current block in an inter
prediction mode, an encoder side or a decoder side needs to store the motion vector for subsequent motion

compensation. In addition, the obtained motion vector is further used for another subsequent decoding process, for
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example, used for motion vector prediction in a neighboring block decoding process or filtering strength decision in
deblocking filtering. An obtained motion vector of acontrol point of the current block also needsto be stored, so that
the motion vector is used subsequently when an inherited control point motion vector prediction method is used for a
neighboring to-be-encoded/decoded block. Therefore, in this case, for the current block, there are two types of motion
vectors: the motion vector of each subblock and the motion vector of the control point. In an existing solution, to avoid
storing the two types of motion vectors, the motion vector of the control point is used to overwrite a motion vector of
a subblock in which the control point is located. For example, if an affine motion model used for a current affine
coding block is a 4-parameter affine motion model, motion vectors of atop-left subblock and atop-right subblock are
set to motion vectors of atop-left control point and a top-right control point. For example, if an affine motion model
used for a current affine coding block is a 6-parameter affine motion model, motion vectors of a top-left subblock, a
top-right subblock, and a bottom-left subblock are set to motion vectors of atop-left control point, atop-right control
point, and a bottom-left control point. In this method, although a motion vector storage problem is resolved, because
a motion vector inconsistent with that used for another subblock is used to perform motion compensation for the
subblock in which the control point islocated, prediction is inaccurate, and coding efficiency is reduced.

[00280]  Toovercome disadvantagesin the prior art, resolve amotion vector storage problem, improve prediction
accuracy in a coding process, and improve coding efficiency, the foregoing inherited control point motion vector
prediction method isimproved in the embodiments of the present invention.

[00281]  Inanimproved inherited control point motion vector prediction method provided in the embodiments of
the present invention, in a process of determining a candidate control point motion vector of a current block, candidate
control point motion vectors of the current block are derived by using motion vectors of at least two subblocks of a
neighboring affine coding block (or neighboring affine decoding block), instead of using motion vectors of control
points of the neighboring affine coding block (or neighboring affine decoding block). After a motion vector of a
subblock of each neighboring affine coding block (or neighboring affine decoding block) is derived, a motion vector
of acontrol point does not need to be stored. To be specific, the motion vector of the control point of the current block
isonly used to derive a motion vector of a subblock of the current block, but is not used for motion vector prediction
for another to-be-processed neighboring block subsequently. Therefore, in the solutions of the present invention, only
the motion vector of the subblock needs to be stored, and motion compensation is performed by using the motion
vector of the subblock. This resolves a motion vector storage problem, and improves prediction accuracy and coding
efficiency.

[00282] The neighboring affine coding block is an encoded block that is neighboring to the current block and
that is predicted by using an affine motion model in an encoding phase, and the neighboring affine decoding block is
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a decoded block that is neighboring to the current block and that is predicted by using the affine motion model in a
decoding phase. In this specification, for the current block, W may be used to represent the width of the current block,
and H may be used to represent the height of the current block. For the neighboring affine coding block, U may be
used to represent the width of the neighboring affine coding block, and V may be used to represent the height of the
neighboring affine coding block.

[00283] The following further describes in detail some specific implementations of the improved inherited
control point motion vector prediction method. It should be noted that, the following describes the improved inherited
control point motion vector prediction method from a perspective of adecoder side. For theimproved inherited control
point motion vector prediction method on an encoder side, refer to the following description for implementation. For
brevity of the specification, details are not described again.

[00284] Some examples of the improved inherited control point motion vector prediction method are first
described when the neighboring affine coding block is a 4-parameter affine coding block.

[00285] In an example, if the neighboring affine coding block is a 4-parameter affine coding block, motion
vectors of two subblocks in the neighboring affine coding block and coordinates of center points of the two subblocks
are obtained (where a distance between horizontal coordinates of the center points of the subblocksis P, and vertical
coordinates of the center points of the subblocks are the same), to form a 4-parameter affine motion model to derive
amotion vector of acontrol point of a current affine coding block, where Pislessthan the width U of the neighboring
affine coding block, and Pis a power of 2.

[00286]  In another example, if the neighboring affine coding block is a 4-parameter affine coding block, motion
vectors of two subblocks in the neighboring affine coding block and coordinates of center points of the two subblocks
are obtained (where a distance between vertical coordinates of the center points of the subblocksis Q, and horizontal
coordinates of the center points of the subblocks are the same), to form a 4-parameter affine motion model to derive
amotion vector of acontrol point of acurrent affine coding block, where Q islessthan the height V of the neighboring
affine coding block, and Q is a power of 2.

[00287] Some examples of the improved inherited control point motion vector prediction method are
subsequently described when the neighboring affine coding block is a 6-parameter affine coding block.

[00288] In an example, if the neighboring affine coding block is a 6-parameter affine coding block, motion
vectors of two subblocks (for example, referred to as afirst subblock and a second subblock) in the neighboring affine
coding block and coordinates of center points of the two subblocks are obtained (where a distance between horizontal
coordinates of the center points of the subblocksis P, and vertical coordinates of the center points of the subblocks are
the same), and then a motion vector of a subblock in the neighboring affine coding block and coordinates of a center
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point of the subblock are obtained (where a horizontal coordinate of the center point of the subblock isthe same asa
horizontal coordinate of a center point of the first subblock, and a distance between a vertical coordinate of the center
point of the subblock and a vertical coordinate of the center point of the first subblock is Q), to form a 6-parameter
affine motion model to derive a motion vector of a control point of a current affine coding block, where Pisless than
the width U of the neighboring affine coding block, P is a power of 2, Q isless than the height V of the neighboring
affine coding block, and Q is a power of 2.

[00289]  In another example, if the neighboring affine coding block is a 6-parameter affine coding block, motion
vectors of two subblocks (for example, referred to as afirst subblock and a second subblock) in the neighboring affine
coding block and coordinates of center points of the two subblocks are obtained (where a distance between horizontal
coordinates of the center points of the subblocksis P, and vertical coordinates of the center points of the subblocks are
the same), and then a motion vector of a subblock in the neighboring affine coding block and coordinates of a center
point of the subblock are obtained (where a horizontal coordinate of the center point of the subblock isthe same asa
horizontal coordinate of a center point of the second subblock, and a distance between a vertical coordinate of the
center point of the subblock and a vertical coordinate of the center point of the second subblock is Q), to form a 6-
parameter affine motion model to derive a motion vector of a control point of a current affine coding block, where P
is less than the width U of the neighboring affine coding block, Pis a power of 2, Q isless than the height V of the
neighboring affine coding block, and Q is a power of 2.

[00290] In another example, a parameter type of the neighboring affine coding block is not considered, but
motion vectors of two subblocks (for example, referred to asafirst subblock and a second subblock) in the neighboring
affine coding block and coordinates of center points of the two subblocks are directly obtained (where a distance
between horizontal coordinates of the center points of the subblocksis P, and vertical coordinates of the center points
of the subblocks are the same), and then a motion vector of a subblock in the neighboring affine coding block and
coordinates of a center point of the subblock are obtained (where a horizontal coordinate of the center point of the
subblock isthe same as a horizontal coordinate of a center point of the first subblock, and a distance between a vertical
coordinate of the center point of the subblock and a vertical coordinate of the center point of the first subblock is Q),
to form a6-parameter affine motion model to derive a motion vector of acontrol point of acurrent affine coding block,
where Pisless than the width U of the neighboring affine coding block, Pis a power of 2, Q islessthan the height V
of the neighboring affine coding block, and Q is a power of 2.

[00291] It should be noted that, in the embodiments of the present invention, the distance between the center
points of the two subblocks is a power of 2. This helps implement motion vector derivation in a shift manner, so that
implementation complexity is reduced.
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[00292] It should be further noted that, in the foregoing examples, the center point of the subblock is merely used
for ease of description. In actual application, a coordinate location, of the subblock, used for the neighboring affine
coding block (which may be briefly referred to as a preset subblock location of the neighboring affine coding block)
needs to be consistent with a location used to calculate a motion vector of the subblock in coding (to be specific, for
the subblock of the neighboring affine coding block, a motion vector of a pixel at a preset location in the subblock is
used to represent motion vectorsof all pixelsinthe subblock). Therefore, there may be varioustypes of preset subblock
locations. For example, the preset subblock location is alocation of atop-left pixel in the subblock of the neighboring
affine coding block. To be specific, if the top-left pixel is used to calculate the motion vector of the subblock in coding,
coordinates of the top-left pixel of the subblock should aso be used in the foregoing examples. For another example,
the preset subblock location is a location of a pixel closest to a geometric center in the subblock of the neighboring
affine coding block. For another example, the preset subblock location isalocation of atop-right pixel in the subblock
of the neighboring affine coding block.

[00293]  For ease of description, a subblock center point is used as an example for description in the following
exampl es. For animplementation of another subblock location, refer to the description. Detailsare not described again.
[00294]  In apossible application scenario of the embodiments of the present invention, an affine coding block
use condition may be limited, so that the neighboring affine coding block can be partitioned into at |east two subblocks
in ahorizontal direction and partitioned into at least two subblocksin a vertical direction. For example, it is assumed
that a size of the subblock isM x N, where M is an integer such as 4, 8, or 16, and N is an integer such as 4, 8, or 16.
Inthis case, an allowed size of the affine coding block isthat the width W is greater than or equal to 2M and the height
H is greater than or equal to 2N. When a size of a coding unit (a neighboring block) does not satisfy the affine coding
block use condition, an affine-related syntax element, such as affine_inter_flag or affine_merge flag in Table 1, may
not need to be parsed.

[00295]  Inan embodiment of the present invention, it is assumed that the neighboring affine coding block is a4-
parameter affine coding block. As shown in FIG. 10, if coordinates of the top-left corner of the neighboring affine
coding block of the current block are (x4, y4), thewidthisU, the height isV, and a size of a subblock obtained through
partitioning isM x N (for example, a size of a subblock of a neighboring affine coding block shownin FIG. 10is4 x
4), amotion vector (vx4, vy4) of alocation (x4 + M/2, y4 + N/2) and a motion vector (vx5, vy5) of alocation (x4 +
M/2 + P, y4 + N/2) are obtained to form a 4-parameter affine motion model.

[00296]  Then, amotion vector (vx0, vy0) of atop-left control point (x0, y0) of the current affine coding block is

obtained through cal culation according to the following formula (27):
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(vxg5— vx4) )

(Wys—vya) X (yo N/Z)

vxo = vy + I x (g — x4 = M/2) = P X (30— 3y~ N/2)
vy0=vy4+Tx(xo—x4 M/2) +

[00297] A motion vector (vx1, vyl) of atop-right control point (x1, y1) of the current affine coding block is
obtained through calculation according to the following formula (28). Optionally, a value of (x1, y1) herein may be

set to (x0 + W, y0), where W is the width of the current block.

v, = vy + Z5T o (x, —x, — MJ2) — —(vys 4 ¢ (yy =y, — N/2)

(28)

(wys—vys) X (Y1 N/Z)

vy, = VY, +Tx(x1—x4 M/2) +

(vxs— WC4)
[00298]  Optionally (for example, the current block is a 6-parameter affine coding block), a motion vector (vx2,
vy2) of abottom-left control point (x2, y2) of the current affine coding block is obtained through cal culation according

to the following formula (29). Optionally, a value of (x2, y2) herein may be set to (x0, yO + H), where H is the height

of the current block.

(vx5—vx4)

X (= x4 — M/2) = =205 (3, —y, — N/2)

(vxg— vx4)

VX, = VX, +
2 4 (29)

(vys5—vy,) X (y N/Z)
2

VY, +Tx(x2—x4 M/2) +

vy
[00299]  Inanembodiment of the present invention, it is assumed that the neighboring affine coding block is a 6-
parameter affine coding block. FIG. 10 is still used as an example. If coordinates of the top-left corner of the
neighboring affine coding block of the current block are (x4, y4), the width is U, the height is V, and a size of a
subblock obtained through partitioning is M x N (for example, a size of a subblock of a neighboring affine coding
block shown in FIG. 10is4 x 4), amotion vector (vx4, vy4) of alocation (x4 + M/2, y4 + N/2), amation vector (vx5,
vy5) of alocation (x4 + M/2 + P, y4 + N/2), and a motion vector (vx6, vy6) of alocation (x4 + M/2, y4 + N/2 + Q)
are obtained to form a 6-parameter affine motion model.

[00300]  Then, amotion vector (vx0, vy0) of atop-left control point (x0, y0) of the current affine coding block is

obtained through cal culation according to the following formula (30):

(vx5—vx4)

VX, =vx4+Tx(x0—x4 M/2)+

(vxg— vx4)

X Yo —Ya—N/2)
(vys—vya)

(VYe—vya) VY4) (30)
UJ’O=U3’4+TX(X0_X4 M/2) +——— ) X Yo —Ya—N/2)

[00301] A motion vector (vx1, vyl) of atop-right control point (x1, y1) of the current affine coding block is
obtained through calculation according to the following formula (31). Optionally, a value of (x1, y1) herein may be

set to (x0 + W, y0), where W is the width of the current block.

(vX5-vx4) (vxe— Vx4)

VX, = VX4 + X (% —x4—M/2) + X(y1 —y,—N/2)

(31)
vy1 = vys + T (g —xy M/2)+<”y"0”“)x(y1 ~N/2)

[00302] Optionaly (for example, the current block is a 6-parameter affine coding block), a motion vector (vx2,
vy2) of abottom-left control point (x2, y2) of the current affine coding block is obtained through cal culation according

59



10

15

20

25

30

to the following formula (32). Optionally, a value of (x2, y2) herein may be set to (x0, yO + H), where H is the height

of the current block.

(vxe—vx4)

) XY, —ya—N/2)

VX, = vx, + —(VXS;VX") X (X3 — X4 — M/2) +
G 0 (32)
vy, = VY, +MX (x5 —xAL—M/Z)-i-w>< 2 —ya—N/2)

[00303] It should be noted that, the method in the embodiments of the present invention may be alternatively
applied to all neighboring affine coding blocks without limiting a condition. To be specific, motion vectors of three
subblocks are used to form a 6-parameter affine motion model for derivation.
[00304] It should be noted that, in the embodiments of the present invention, because the width U and the height
V of the coding block each are usually a power of 2, avalue of P may be U/2, and a value of Q may be V/2. For
example, when U is 8, 16, 32, 64, or 128, Pis4, 8, 16, 32, or 64. For example, whenV is 8, 16, 32, 64, or 128, Q is 4,
8, 16, 32, or 64.
[00305] It should be noted that the foregoing embodiments are merely used as an example. In another
embodiment of the present invention, other two subblocks whose center points have a horizontal distance P and a
vertical distance Q may be alternatively used. Details are not described herein.
[00306]  Inaddition, in actual implementation, because P and Q each are a power of 2, adivision operation in the
foregoing formula (27) to formula (32) may be implemented in aright shift manner. In addition, to reduce aprecision
loss of division, both ends of an equation in the foregoing formula (27) to formula (32) may be left shifted for
increasing, and then right shift is performed.
[00307] A specific implementation operation may be performed in the following procedure, where Log2 is a
function for taking alogarithm of 2, << represents a left shift, and >> represents a right shift:

log2P=Log2( P)

l0g2Q =Log2( Q)

mvScaleHor = vx4 << 7

mvScaleVer = vy4 << 7

dHorX = (vx5-vx4) << (7-log2P)

dvVerX = (vy5—-vyd) << (7 -10g2Q)
[00308]  If the neighboring affine coding block is a 6-parameter affine coding block, it is assumed that:

dHorY = (vx6—-vx4) << (7—10g2P)

dVerY = (vy6—vyd) << (7-10g2Q)
[00309] I the neighboring affine coding block is a 4-parameter affine coding block, it is assumed that:

dHorY = —dVerX
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dVerY = dHorX
[00310]  Then, the motion vectors of the control points of the current affine coding block may be calculated
according to the following formulas:

vX0 = Round ( mvScaleHor + dHorX * ( X0 —x4 —M/2) + dHorY * (yO—y4—N/2))

vy0 = Round ( mvScaleVer + dVerX * (x0—x4 —M/2) + dVerY * (yO—y4—N/2))

vx1 = Round ( mvScaleHor + dHorX * ( x1—x4 —M/2) + dHorY * (y1—-y4—N/2))

vyl = Round ( mvScaleVer + dvVerX * (x1—-x4-M/2) + dVerY * (y1—y4—N/2))

vx2 = Round ( mvScaleHor + dHorX * (X2 —x4 —M/2) + dHorY * (y2—-y4—N/2))

vy2 = Round ( mvScaleVer + dVerX * (x2—-x4-M/2) + dVerY * (y2—y4—N/2))
[00311] An operation of around function is as follows: For any input K, output K is obtained in the following
manner:

mvShift=7

offset = 1 << (mvShift—1)

K=K >=07?(K + offset) >> mvShift : — ( (- K + offset ) >> mvShift)
[00312]  In another embodiment of the present invention, if the neighboring affine coding block is located in a
CTU above the current affine coding block, to reduce a quantity of memory reading times, motion vectors of two
subblocks that are of the neighboring affine coding block and that are located at the bottom of the CTU may be
obtained for derivation. If coordinates of the top-left corner of the neighboring affine coding block are (x4, y4), the
widthisU, the height isV, and a size of a subblock obtained through partitioning isM x N, amotion vector (vx4, vy4)
of alocation (x4 + M/2, y4 + V —N/2) and a mation vector (vx5, vy5) of alocation (x4 + M/2 + P,y4 +V —N/2) are
obtained to form a 4-parameter affine motion model.
[00313]  Then, amotion vector (vx0, vy0) of atop-left control point (x0, yO) of the current affine coding block is

obtained through cal culation according to the following formula (33):

(vx5—vx4)

vxo=vx4+T><(xo—x4—M/2)—W5+WX(yo—y4—V+N/2)
Xo—Ya—V+N/2)

VYo = vy, + (vys;vm) X (xo — X4 — M/2) + (sz;vxa,)
[00314] A motion vector (vx1, vyl) of atop-right control point (x1, y1) of the current affine coding block is

obtained through cal culation according to the following formula (34):

(vx5—vxy)

X (1 = xy = M/2) =0 (yy —yy =V +N/2)

X1 —ya—V+N/2)

VX = UX, +
1 4 (34)

(vx5-vx4)
P

vy, = VY, +W5+Wx(x1—x4—M/2)+

[00315] A motion vector (vx2, vy2) of a bottom-left control point (x2, y2) of the current affine coding block is
obtained through cal culation according to the following formula (35):
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(vx5—vx4)
P

vxz=vx4+(vxs+x4)x(xz—x4—M/2)—W5+WX(yz—y4—V+N/2)
Xy, =ys—V+N/2)

vy, = VY, +Mx (x; —xg —M/2) +
[00316] It should be noted that, the method in the embodiments of the present invention may be alternatively
applied, without limiting a condition, to only a case in which the neighboring affine coding block is a 4-parameter
affine coding block. To be specific, if the neighboring affine coding block isa4-parameter affine coding block, motion

vectors of two bottom subblocks whose center points have a distance P are used for derivation.

[00317]  Inanother embodiment of the present invention, if the neighboring affine coding block is located in a
CTU on the left of the current affine coding block, to reduce a quantity of memory reading times, motion vectors of
two subblocks that are of the neighboring affine coding block and that are at rightmost locations in the CTU may be
obtained for derivation. If coordinates of the top-left corner of the neighboring affine coding block are (x4, y4), the
widthisU, the height isV, and a size of a subblock obtained through partitioning isM x N, amotion vector (vx4, vy4)
of alocation (x4 + U —M/2, y4 + N/2) and a motion vector (vx5, vy5) of alocation (x4 + U —M/2, y4 + N/2 + Q) are
obtained to form a 4-parameter affine motion model.

[00318]  Then, amotion vector (vx0, vy0) of atop-left control point (x0, yO) of the current affine coding block is

obtained through cal culation according to the following formula (36):

(vx5—vx4)

vxozvx4—@x(xo—x4—U+M/2)+ X (Yo —ys —N/2)
(vx5-vx4)

N (36)
vyg=vy4+T><(xo—x4—U+M/2)+wX(3/0—}’4—1\//2)

[00319] A motion vector (vx1, vyl) of atop-right control point (x1, y1) of the current affine coding block is
obtained through cal culation according to the following formula (37):

vxl=vx4—(WSQ;W“)X(xl—x4—U+M/2)+M

X1 —ya—N/2)
(vx5—vx4) (37)

VY1 = VYs +TX (xl_x4_U+M/2)+@X (Y1 —ya —N/2)
[00320] A motion vector (vx2, vy2) of a bottom-left control point (x2, y2) of the current affine coding block is
obtained through cal culation according to the following formula (38):

(vx5—vx4)

vxzzvx4—@x(xz—x4—U+M/2)+ X (y, =y, —N/2)
(vx5-vx4)

(vys—vys) (38)
VY, = VY, +T>< (xz—x4—U+M/2)+TX (y, —ys—N/2)

[00321] It should be noted that, the method in the embodiments of the present invention may be alternatively

applied, without limiting a condition, to only a case in which the neighboring affine coding block is a 4-parameter

affine coding block. To be specific, if the neighboring affine coding block is a4-parameter affine coding block, motion

vectors of two rightmost subblocks whose center points have a distance Q are used for derivation.

[00322]  In another embodiment of the present invention, if the neighboring affine coding block is located in a

CTU above the current affine coding block, and the neighboring affine coding block is a 6-parameter affine coding
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block, to reduce a quantity of memory reading times, motion vectors of two subblocks that are of the neighboring
affine coding block and that are located at the bottom of the CTU and a motion vector of a top subblock of the
neighboring affine coding block may be obtained for derivation. If coordinates of the top-left corner of the neighboring
affine coding block are (x4, y4), the widthis U, the height is V, and a size of a subblock obtained through partitioning
isM x N, amotion vector (vx4, vy4) of alocation (x4 + M/2, y4 + V —N/2), amotion vector (vx5, vy5) of alocation
(x4 + M/2 + B y4 +V —N/2), and a motion vector (vx6, vy6) of alocation (x4 + M/2, y4 +V —N/2 — Q) are obtained
to form a 6-parameter affine motion model.

[00323]  Then, amotion vector (vx0, vy0) of atop-left control point (x0, yO) of the current affine coding block is
obtained through cal culation according to the following formula (39):

(vx5—vx4)

vxo=vx4+T><(xo—x4—M/2)—(vx6Q;vy“)x(yo—y4—V+N/2) (39)
VYo = VY, +(vy+wx(xo_x4_M/2)_M6T_vmx(J’O_Y4_V+N/2)

[00324] A motion vector (vx1, vyl) of atop-right control point (x1, y1) of the current affine coding block is
obtained through cal culation according to the following formula (40):

(vx5—vx4)

vX; = vx, + ><(xl—x4—M/2)—(szQ;vy4)x(y1—y4—V+N/2)

(wys—vys) (vy6—vY4) (40)
VY1 = VY, +TX (xl—x4—M/2)—TX 01 —=ya—V+N/2)

[00325] A motion vector (vx2, vy2) of a bottom-left control point (x2, y2) of the current affine coding block is
obtained through cal culation according to the following formula (41):

(vx5—vx4)

VX, = UXy + ><(xz—x4—M/2)—(vst;vmx(y2—y4—V+N/2)

(vys—vys) (vY6—vya) (41)
vy, = Uyt X (x, —x4—M/2)—T>< (Y, —y.—V+N/2)
[00326] It should be noted that, the method in the embodiments of the present invention may be alternatively
applied, without limiting a condition, to only a case in which the neighboring affine coding block is a 6-parameter
affine coding block. To be specific, if the neighboring affine coding block is a 6-parameter affine coding block, motion
vectors of two bottom subblocks whose center points have a distance P and a motion vector of a subblock with a
vertical distance Q from the bottom subblock are used for derivation.
[00327] It should be noted that, the method in the embodiments of the present invention may be alternatively
applied to all neighboring affine coding blocks without limiting a condition. To be specific, motion vectors of two
bottom subblocks whose center points have a distance P and a motion vector of a subblock with a vertical distance Q
from the bottom subblock are used for derivation.
[00328]  In another embodiment of the present invention, if the neighboring affine coding block is located in a
CTU on the l€ft of the current affine coding block, and the neighboring affine coding block is a 6-parameter affine

coding block, to reduce a quantity of memory reading times, motion vectors of two subblocks that are of the
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neighboring affine coding block and that are at rightmost locations in the CTU and a motion vector of aleft subblock
of the neighboring affine coding block may be obtained for derivation. If coordinates of the top-left corner of the
neighboring affine coding block are (x4, y4), the widthis U, the height isV, and a size of a subblock obtained through
partitioning isM x N, a motion vector (vx4, vy4) of alocation (x4 + U — M/2, y4 + N/2), a motion vector (vx5, vy5)
of alocation (x4 + U —M/2, y4 + N/2 + Q), and amotion vector (vx6, vy6) of alocation (x4 + U —M/2—P, y4 + N/2)
are obtained to form a 6-parameter affine motion model.

[00329]  Then, amotion vector (vx0, vy0) of atop-left control point (x0, yO) of the current affine coding block is

obtained through cal culation according to the following formula (42):

(vx5—vx4)

X (Yo —ys—N/2)
vyo=vy4—WX(xo—x4—U+M/2)+@X(yo—J’4—N/2)

P

vx0=vx4—(vx"’_—vx4)x(x0—x4—U+M/2)+
(42)

[00330] A motion vector (vx1, vyl) of atop-right control point (x1, y1) of the current affine coding block is

obtained through cal culation according to the following formula (43):

vx, = v, — LTV (X, —x,—U+M/2) + Lo —vxs)

> X —ys—N/2)

(vye—vya) (vys—vys) (43)
VY1 =VVa 5 X (0 — x4 — U+M/2)+TX O —ya—N/2)

[00331] A motion vector (vx2, vy2) of a bottom-left control point (x2, y2) of the current affine coding block is

obtained through cal culation according to the following formula (44):

_ (vxe—vxs)

> X2 —ya—N/2)
vyz=vy4—WX(xz—x4—U+M/2)+@X(}’z—J’4—N/2)

(vx5-vx4)

VX, = VX, X (X, —x,—U+M/2)+

(44)

[00332] It should be noted that, the method in the embodiments of the present invention may be alternatively
applied, without limiting a condition, to only a case in which the neighboring affine coding block is a 6-parameter
affine coding block. To be specific, if the neighboring affine coding block is a 6-parameter affine coding block, motion
vectors of two rightmost subblocks whose center points have a distance Q and a motion vector of a subblock with a
horizontal distance P from the rightmost subblock are used for derivation.

[00333] It should be noted that, the method in the embodiments of the present invention may be alternatively
applied to all neighboring affine coding blocks without limiting a condition. To be specific, motion vectors of two
rightmost subblocks whose center points have a distance Q and a motion vector of a subblock with a horizontal
distance P from the rightmost subblock are used for derivation.

[00334] Based on the improved inherited control point motion vector prediction method, the following further
describes a motion vector prediction method based on an affine motion model according to an embodiment of the
present invention from a perspective of an encoder side or a decoder side. Referring to FIG. 11, the method includes
but is not limited to the following steps.
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[00335]  Step 701: Obtain one spatial reference block of ato-be-processed picture block.

[00336] The to-be-processed picture block is obtained by partitioning a video picture, and the spatial reference
block is a decoded block spatially neighboring to the to-be-processed picture block. On the encoder side, the to-be-
processed picture block may also be referred to as a current affine coding block, and the spatial reference block may
also be referred to as a neighboring affine coding block. On the decoder side, the to-be-processed picture block may
also be referred to as a current affine decoding block, and the spatial reference block may also be referred to as a
neighboring affine decoding block. For ease of description, in thisembodiment, the to-be-processed picture block may
be generaly referred to asacurrent block, and the spatial reference block may be generally referred to asaneighboring
block.

[00337]  In aspecific embodiment, availability of one or more candidate reference blocks that are of the current
block and that are at preset spatial |ocations may be determined in a preset order, and then the first available candidate
reference block in the preset order is obtained and used as the spatial reference block. The candidate reference blocks
at the preset spatial locationsinclude adirectly top neighboring picture block, adirectly left neighboring picture block,
atop-right neighboring picture block, a bottom-left neighboring picture block, and atop-left neighboring picture block
of the to-be-processed picture block. For example, the availability of the candidate reference blocks is successively
checked in the following order: the directly left neighboring picture block—the directly top neighboring picture
block—the top-right neighboring picture block—the bottom-left neighboring picture block—the top-left neighboring
picture block, until the first available candidate reference block is determined.

[00338] FIG. 7isused as an example. Neighboring-location blocks around the current block may be traversed in
order of Al-B1—B0—A0—B2 in FIG. 7, to find a neighboring block in which a neighboring-location block is
located.

[00339] In a specific embodiment, whether the candidate reference block is available may be determined
according to the following method: When the candidate reference block and the to-be-processed picture block arein
a same picture region, and a motion vector of the candidate reference block is obtained based on the affine motion
model, the candidate reference block is determined to be available.

[00340]  Step 702: Determine two or more preset subblock locations of the spatial reference block.

[00341]  Specifically, two or more subblocks in the spatial reference block may be determined. Each subblock
has a corresponding preset subblock location, and the preset subblock location is consistent with a location used to
calculate a motion vector of the subblock during coding. To be specific, for a subblock of the neighboring affine
coding block, a motion vector of a pixel at a preset location in the subblock is used to represent motion vectors of all
pixels in the subblock. The motion vector of the pixel at the preset location may be used for subsequent motion
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compensation, to predict a subblock in which the pixel at the preset location is located.

[00342] In a specific implementation, the preset subblock location may be a location of a top-left pixel in the
subblock, a location of a geometric center of the subblock, a location of a pixel closest to a geometric center in the
subblock, alocation of atop-right pixel in the subblock, or the like.

[00343]  Inaspecific embodiment, two subblocksin the spatial reference block may be determined, and adistance
between two preset subblock locations corresponding to the two subblocksis S, where Sis 2 raised to the power of
K, and K is a nonnegative integer. This helps implement subsequent motion vector derivation in a shift manner, so
that implementation complexity is reduced.

[00344]  Inan example, if the affine motion mode! of the current block is a 4-parameter affine motion model, a
plurality of preset subblock locations of the spatial reference block include afirst preset location (x4 + M/2, y4 + N/2)
and a second preset location (x4 + M/2 + P, y4 + N/2), where x4 is a horizontal coordinate of alocation of atop-left
pixel of the spatial reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial
reference block, M isthe subblock width, N isthe subblock height, Pis 2 raised to the power of K, K isanonnegative
integer, K islessthan U, and U is the width of the spatial reference block.

[00345]  Inanexample, if the affine motion model of the current block is a 4-parameter affine motion mode!, the
plurality of preset subblock locations include afirst preset location (x4 + M/2, y4 + N/2) and a third preset location
(x4 + M/2, y4 + N/2 + Q), where x4 isa horizontal coordinate of alocation of atop-left pixel of the spatial reference
block, y4 isavertical coordinate of the location of the top-left pixel of the spatial reference block, M is the subblock
width, N isthe subblock height, Q is 2 raised to the power of R, R isanonnegative integer, QislessthanV,and V is
the height of the spatial reference block.

[00346]  Inanexample, if the affine motion model of the current block is a 6-parameter affine motion model, the
plurality of preset subblock locationsinclude afirst preset location (x4 + M/2, y4 + N/2), asecond preset location (x4
+ M/2 + P, y4 + N/2), and athird preset location (x4 + M/2, y4 + N/2 + Q), where x4 is a horizontal coordinate of a
location of atop-left pixel of the spatial reference block, y4 isavertical coordinate of the location of the top-left pixel
of the spatial reference block, M isthe subblock width, N is the subblock height, Pis 2 raised to the power of K, Q is
2 raised to the power of R, K and R are nonnegative integers, Pislessthan U, Q islessthan V, U is the width of the
spatial reference block, and V isthe height of the spatial reference block.

[00347]  Inanother example, when astraight line on which atop boundary of the current block islocated coincides
with a straight line on which a top boundary of a coding tree unit (CTU) including the current block is located, and
the spatial reference block is directly above the to-be-processed picture block, on the top-left of the to-be-processed
picture block, or on the top-right of the to-be-processed picture block, at least two of subblocks corresponding to the
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plurality of preset subblock locations are adjacent to the top boundary of the current block.

[00348] In another example, when a straight line on which a left boundary of the current block is located
coincides with a straight line on which a left boundary of a coding tree unit (CTU) including the current block is
located, and the spatial reference block is directly on the left of the current block, on the top-left of the current block,
or on the bottom-left of the current block, at least two of subblocks corresponding to the plurality of preset subblock
locations are adjacent to the left boundary of the current block.

[00349]  step 703: Obtain motion vectors corresponding to preset pixel locations of the to-be-processed picture
block that are extrapolated from motion vectors corresponding to the preset subblock locations.

[00350]  Inthisembodiment of the present invention, a candidate control point motion vector of the current block
is determined by using an improved inherited control point motion vector prediction method. To be specific, the
motion vectors of the preset pixel locations of the current block are extrapolated from motion vectors of at least two
subblocks of the neighboring affine coding block (or the neighboring affine decoding block). The preset pixel locations
are control points of the current block. For example, if the affine motion model of the current block isthe 4-parameter
affine motion model, the control points of the current block may be a top-left pixel and atop-right pixel in asubblock.
If the affine motion model of the current block isthe 6-parameter affine motion model, the control points of the current
block may be a top-left pixel, atop-right pixel, and a bottom-left pixel in a subblock.

[00351] Detailed content of the improved inherited control point motion vector prediction method has been
described in detail above, and this embodiment may be implemented with reference to the content. For brevity of the
specification, details are not described herein again.

[00352] Step 704: Obtain motion vectors corresponding to a plurality of subblock locations of the to-be-
processed picture block that are interpolated from the motion vectors corresponding to the preset pixel locations.
[00353]  Specifically, for each subblock of the current block (one subblock may be equivalent to one motion
compensation unit, and the width and the height of the subblock are less than the width and the height of the current
block), motion information of a pixel at a preset location in the motion compensation unit may be used to represent
motion information of all pixelsin the motion compensation unit. It is assumed that a size of the motion compensation
unitisM x N, the pixel at the preset location may be a center pixel (M/2, N/2), atop-left pixel (0, 0), atop-right pixel
(M -1, 0), or apixel at another location in the motion compensation unit. In this case, amotion vector of each subblock
in the current block may be obtained based on control point motion information of the current block and a currently
used affine motion model, and subsequently, motion compensation may be performed based on the motion vector of
the subblock to obtain a predicted pixel value of the subblock.

[00354] It should be noted that, for a detailed implementation process of the embodiment in FIG. 11 on the
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decoder side and the encoder side, refer to subsequent descriptions of the embodiment in FIG. 12 and the embodiment
in FIG. 14. For brevity of the specification, details are not described herein.

[00355] It can be learned that the improved inherited control point motion vector prediction method is used in
this embodiment of the present invention. In the improved inherited control point motion vector prediction method,
motion vectors of control points of the current block are derived by using motion vectors of at least two subblocks of
the neighboring block, instead of using motion vectors of control points of the neighboring block, then motion vectors
of subblocks of the current block are derived based on the motion vectors of the control points, and prediction for the
current block is implemented through motion compensation. The motion vectors of the control points of the current
block do not need to be stored subsequently. To be specific, the motion vectors of the control points of the current
block are used only to derive the motion vectors of the subblocks of the current coding block, but not used for motion
vector prediction of the neighboring block. Therefore, in the solutions of the present invention, only the motion vectors
of the subblocks need to be stored, and motion compensation is performed by using the motion vectors of the subblocks.
Thisresolves amotion vector storage problem, and avoids a case in which a motion vector inconsistent with that used
for another subblock is used to perform motion compensation on a subblock in which a control point is located, so
that prediction accuracy isimproved.

[00356] Based on the improved inherited control point motion vector prediction method, the following further
describes a motion vector prediction method based on an affine motion model according to an embodiment of the
present invention from a perspective of adecoder side. Referring to FIG. 12, the method includes but is not limited to
the following steps.

[00357]  Step 801: Parse a bitstream to determine an inter prediction mode of a current block.

[00358]  Specifically, the bitstream may be parsed based on the syntax structure shown in Table 1, to determine
the inter prediction mode of the current block.

[00359] If it is determined that the inter prediction mode of the current block is an affine motion model—based
AMVP mode, that is, syntax elements merge flag = 0 and affine_inter_flag = 1 indicate that the inter prediction mode
of the current block isthe affine motion model—based AMV P mode, step 802ato step 806a are subsequently performed.
[00360]  If it is determined that the inter prediction mode of the current block is an affine motion model—based
merge mode, that is, syntax elements merge_flag = 1 and affine_merge _flag = 1 indicate that the inter prediction mode
of the current block isthe affine motion model—based merge mode, step 802b to step 805b are subsequently performed.
[00361]  Step 802a: Construct a candidate motion vector list corresponding to the affine motion model—based
AMVP mode.

[00362]  Inthisembodiment of the present invention, a candidate control point motion vector of the current block
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may be obtained based on an improved inherited control point motion vector prediction method and/or a constructed
control point motion vector prediction method, and added to the candidate motion vector list corresponding to the
AMVP mode.

[00363] Intheimproved inherited control point motion vector prediction method, in aprocess of determining the
candidate control point motion vector of the current block, candidate control point motion vector predictors (a
candidate motion vector 2-tuple/triplet/quadruple) of the current block are derived by using motion vectors of at least
two subblocks of a neighboring affine coding block, and are added to the candidate motion vector list.

[00364]  If a4-parameter affine motion model is used for the current block, the candidate motion vector list may
include a 2-tuple list. The 2-tuple list includes one or more 2-tuples used to construct the 4-parameter affine motion
model.

[00365]  If a6-parameter affine motion model is used for the current block, the candidate motion vector list may
includeatripletlist. Thetriplet list includes one or moretriplets used to construct the 6-parameter affine motion model.
[00366] If an 8-parameter bilinear mode! is used for the current block, the candidate motion vector list may
include aquadruplelist. The quadruple list includes one or more quadruples used to construct the 8-parameter bilinear
model.

[00367] In a possible application scenario, the candidate motion vector 2-tupleftriplet/quadruple list may be
pruned and sorted according to a particular rule, and may be truncated or padded to obtain candidate motion vectors
of aparticular quantity.

[00368]  For theimproved inherited control point motion vector prediction method, FIG. 7 is used as an example.
Neighboring-location blocks around the current block may be traversed in order of Al -B1—-B0—A0—B2 in FIG.
7, to find an affine coding block in which a neighboring-location block is located, an affine motion model is
constructed by using motion vectors of at least two subblocks of the neighboring affine coding block, and then
candidate control point motion vectors (a candidate motion vector 2-tuple/triplet/quadruple) of the current block are
derived and added to the candidate motion vector list. It should be noted that another search order is also applicable
to this embodiment of the present invention. Details are not described herein.

[00369]  For detailed content of the improved inherited control point motion vector prediction method, refer to
the foregoing related descriptions. For brevity of the specification, details are not described herein again.

[00370]  In addition, content of a constructed control point motion vector prediction method based on the affine
motion model—based AMVP mode is also described in detail in the foregoing (4). For brevity of the specification,
details are not described herein again.

[00371]  Step 803a Parse the bitstream to determine an optimal control point motion vector predictor.
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[00372]  specifically, anindex value of the candidate motion vector list is obtained by parsing the bitstream, and
the optimal control point motion vector predictor is determined, based on the index val ue, from the candidate motion
vector list constructed in step 602a.

[00373]  For example, if an affine motion mode! used for the current coding block is the 4-parameter affine motion
model (MotionModelldc is 1), the index value is obtained through parsing. For example, the index value is
mvp_l10 flag or mvp_I1 flag. Optimal motion vector predictors of two control points are determined from the
candidate motion vector list based on the index value.

[00374]  For another example, if an affine motion model used for the current coding block is the 6-parameter
affine motion model (MotionModelldc is 2), the index value is obtained through parsing, and optimal motion vector
predictors of three control points are determined from the candidate motion vector list based on the index value.
[00375]  For another example, if an affine motion model used for the current coding block is the 8-parameter
bilinear model, the index val ue is obtained through parsing, and optimal motion vector predictors of four control points
are determined from the candidate motion vector list based on the index value.

[00376]  Step 804a: Parse the bitstream to determine a motion vector of a control point.

[00377]  Specificaly, a 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 optimal control point motion vector predictor determined in step 803a.

[00378]  For example, the affine motion model used for the current coding block is the 4-parameter affine motion
model (MotionModelldc is 1). Forward prediction is used as an example, and motion vector differences of the two
control points are respectively mvd_coding(x0, y0, 0, 0) and mvd_coding(x0, y0, 0, 1). The motion vector differences
of the two control points of the current block are obtained by decoding the bitstream. For example, motion vector
differences of atop-left control point and atop-right control point may be obtained by decoding the bitstream. Then,
amotion vector difference and a motion vector predictor of each control point are added to obtain a motion vector of
the control point. In other words, motion vectors of the top-left control point and the top-right control point of the
current block are obtained.

[00379]  For another example, the affine motion mode! used for the current coding block isthe 6-parameter affine
motion model (MotionModelldc is 2). Forward prediction is used as an example, and motion vector differences of the
three control points are respectively mvd_coding(x0, y0, 0, 0), mvd_coding(x0, y0, 0, 1), and mvd_coding(x0, y0, 0,
2). The motion vector differences of the three control points of the current block are obtained by decoding the bitstream.
For example, motion vector differences of atop-left control point, atop-right control point, and a bottom-left control
point are obtained by decoding the bitstream. Then, a motion vector difference and a motion vector predictor of each
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control point are added to obtain a motion vector of the control point. In other words, motion vectors of the top-left
control point, the top-right control point, and the bottom-left control point of the current block are obtained.
[00380] It should be noted that, in this embodiment of the present invention, another affine motion model and
another control point location may also be used. Details are not described herein.

[00381]  Step 805a Obtain a motion vector of each subblock in the current block based on the motion vector of
the control point and the affine motion model used for the current block.

[00382]  For each subblock in the current affine coding block (one subblock may be equivalent to one motion
compensation unit, and the width and the height of the subblock are less than the width and the height of the current
block), motion information of a pixel at a preset location in the motion compensation unit may be used to represent
motion information of all pixelsin the motion compensation unit. It isassumed that a size of the motion compensation
unitis M x N, the pixel at the preset location may be a center pixel (M/2, N/2), atop-left pixel (0, 0), atop-right pixel
(M =1, 0), or apixel at another location in the motion compensation unit.

[00383]  Thefollowing uses a center point of the motion compensation unit as an example for description. FIG.
13 shows a current affine coding block and a motion compensation unit (subblock). Each small box in the figure
represents one motion compensation unit. In FIG. 13, VO represents a motion vector of atop-left control point of the
current affine coding block, V1 represents a motion vector of a top-right control point of the current affine coding
block, and V2 represents a motion vector of a bottom-left control point of the current affine coding block.

[00384] Coordinates of the center point of the motion compensation unit relative to a top-left pixel of the current

affine coding block may be obtained through cal culation according to the following formula (45):

M
Xin=MXi+—,i=0,1..
@) ' 1\2, ' (45)
y(i,j) ZNX] +;,] = 0,1

[00385] Herein,iisani™ motion compensation unit (from left to right) in a horizontal direction, j is aj™ motion
compensation unit (from top to bottom) in avertical direction, and (x;;), (i) represent coordinates of acenter point
of an (i, j) motion compensation unit relative to the pixel at the top-left control point of the current affine coding
block.

[00386] If the affine motion model used for the current affine coding block is the 6-parameter affine motion
model, (X, ¥,)) are substituted into a formula (46) in the 6-parameter affine motion model, to obtain a motion
vector of a center point of each motion compensation unit, and the motion vector is used as motion vectors (vx ),

vy ;) Of al pixelsin the motion compensation unit:

VX1 —VX, VX2—V.
vx = TR0 4 P20y 4 g
vylv—vvyo vyzl—ivxo (46)
vy =—p/ —x+ + vy,

71



10

15

20

25

30

[00387] If the affine motion model used for the current affine coding block is the 4-parameter affine motion

model, (X, Y,)) are substituted into a formula (47) in the 4-parameter affine motion model, to obtain a motion
vector of a center point of each motion compensation unit, and the motion vector is used as motion vectors (vx ),

vy ;) Of al pixelsin the motion compensation unit:

VX1—VXo .. _ VY1—VYo

vXx = y + vx,
vyllilvyo Vxlm—lvxo (47)
vy = W x + y + vy,

[00388]  Step 806a: Perform motion compensation for each subblock based on the determined motion vector of
the subblock, to obtain a predicted pixel value of the subblock.

[00389]  step 802b: Construct a motion information candidate list corresponding to the affine motion model—
based merge mode.

[00390]  Inthisembodiment of the present invention, a candidate control point motion vector of the current block
may be obtained based on an improved inherited control point motion vector prediction method and/or a constructed
control point motion vector prediction method, and added to the candidate motion vector list corresponding to the
merge mode.

[00391] Intheimproved inherited control point motion vector prediction method, in a process of determining the
candidate control point motion vector of the current block, candidate control point motion vectors (a candidate motion
vector 2-tuple/triplet/quadrupl€) of the current block are derived by using motion vectors of at least two subblocks of
aneighboring affine coding block, and are added to the candidate motion vector list.

[00392] In a possible application scenario, the motion information candidate list may be pruned and sorted
according to a particular rule, and may be truncated or padded to obtain motion vectors of a particular quantity.
[00393] FIG. 8isused asan example. Neighboring-location blocks around the current block may be traversed in
order of A1-B1—B0—A0—B2, to find an affine coding block in which the neighboring-location block is located,
an affine motion model is constructed by using motion vectors of at least two subblocks of the neighboring affine
coding block, and then candidate control point motion vectors (a candidate motion vector 2-tuple/triplet/quadruple)
of the current block are derived and added to the candidate motion vector list. It should be noted that another search
order is also applicable to this embodiment of the present invention. Details are not described herein.

[00394]  specificaly, inthe foregoing traversal process, if the candidate motion vector list is empty, the candidate
control point motion information is added to the candidate list. If the candidate motion vector list is not empty, motion
information in the candidate motion vector list is successively traversed, and whether motion information that is the
same as the candidate control point motion information exists in the candidate motion vector list is checked. If no
motion information that is the same as the candidate control point motion information exists in the candidate motion
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vector ligt, the candidate control point motion information is added to the candidate motion vector list.

[00395] To determine whether two pieces of candidate motion information are the same, whether
forward/backward reference frames of the two pieces of candidate motion information are the same and whether
horizontal components and vertical components of forward/backward motion vectors are the same need to be
successively determined. The two pieces of motion information are considered to be different only when all the
foregoing elements are different.

[00396]  If aquantity of pieces of motion information in the candidate motion vector list reaches a maximum list
length MaxAffineNumMrgCand (MaxAffineNumMrgCand is a positive integer, such as 1, 2, 3, 4, or 5), the candidate
list is constructed. If a quantity of pieces of motion information in the candidate motion vector list does not reach a
maximum list length, a next neighboring-location block is traversed.

[00397]  For content of the improved inherited control point motion vector prediction method, refer to the
foregoing detailed descriptions. For brevity of the specification, details are not described herein again.

[00398]  In addition, content of a constructed control point motion vector prediction method based on the affine
motion model—based merge mode is also described in detail in the foregoing (4). For brevity of the specification,
details are not described herein again.

[00399]  Step S803b: Parse the bitstream to determine optimal control point motion information.

[00400]  Specifically, anindex value of the candidate motion vector list is obtained by parsing the bitstream, and
the optimal control point motion information is determined, based on the index value, from the candidate motion
vector list constructed in step 802b.

[00401]  Step 804b: Obtain a motion vector of each subblock in the current block based on the optimal control
point motion information and the affine motion model used for the current coding block. For detailed implementation
of this step, refer to descriptions of step 805a. For brevity of this specification, details are not described herein again.
[00402]  step 805h: Perform motion compensation for each subblock based on the determined motion vector of
the subblock, to obtain a predicted pixel value of the subblock.

[00403] It can be learned that, in this embodiment of the present invention, the improved inherited control point
motion vector prediction method is used. In the improved inherited control point motion vector prediction method, a
motion vector of a control point of the neighboring block does not need to be used, but the motion vectors of the at
least two subblocks of the neighboring affine coding block are used. After a motion vector of a subblock of each affine
coding block is derived, amotion vector of acontrol point does not need to be stored. To be specific, the motion vector
of the control point of the current coding block is used only to derive the motion vector of the subblock of the current
coding block, but not used for motion vector prediction of the neighboring block. Therefore, in the solutions of the
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present invention, only the motion vector of the subblock needs to be stored, and motion compensation is performed
by using the motion vector of the subblock. This resolves a motion vector storage problem, and improves prediction
accuracy.

[00404] Based on the improved inherited control point motion vector prediction method, the following further
describes a motion vector prediction method based on an affine motion model according to an embodiment of the
present invention from a perspective of an encoder side. Referring to FIG. 14, the method includes but is not limited
to the following steps.

[00405]  Step 901: Determine an inter prediction mode of a current block.

[00406]  In aspecificimplementation, a plurality of inter prediction modes may be preset for inter prediction on
the encoder side. For example, the plurality of intra 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
plurality of inter prediction modes to determine an optimal inter prediction mode for predicting the current block.
[00407]  In another specific implementation, only one inter prediction mode may be preset for inter prediction on
the 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 AMV P mode or the affine motion model—
based merge mode.

[00408]  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, step 902a to step 904a are subsequently performed.
[00409]  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, step 902b to step 904b are subsequently performed.
[00410]  sStep 902a: Construct a candidate motion vector list corresponding to the affine motion model—based
AMVP mode.

[00411] In this embodiment of the present invention, a candidate control point motion vector predictor (for
example, a candidate motion vector 2-tuplée/triplet/quadruple) of the current block may be obtained based on an
improved inherited control point motion vector prediction method and/or a constructed control point motion vector
prediction method, and added to the candidate motion vector list corresponding to the AMV P mode.

[00412]  For specific implementation of this step, refer to the description of step 802a in the foregoing
embodiment. Details are not described herein again.

[00413]  Step 903a Determine an optimal control point motion vector predictor based on rate-distortion costs.
[00414]  Inanexample, the encoder side may obtain amotion 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-
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tuple/triplet/quadruple) in the candidate motion vector list according to the formula(3), (5), or (7). Further, the encoder
side obtains a pixel value of acorresponding location in a reference frame to which the motion vector of each motion
compensation subunit points, and uses the pixel value as a predicted value of the motion compensation subunit to
perform affine motion model—based motion compensation. An average value of differences between origina values
and predicted values of all pixelsin the current coding block is calculated. A control point motion vector predictor
corresponding to a minimum average value 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.

[00415] sStep 904a Encode an index value, a motion vector difference of a control point, and indication
information of the inter prediction mode into a bitstream.

[00416] Inan example, a decoder side may perform motion search within a specific search range by using the
optimal control point motion vector predictor as a start search point to obtain a control point motion vector (control
point motion vectors, CPMV), and cal culate a difference (control point motion vectors differences, CPMV D) between
the control point motion vector and the control point motion vector predictor. Then, the encoder side encodestheindex
value indicating a location of the control point motion vector predictor in the candidate motion vector list and the
CPMVD into the bitstream, and may further encode the indication information of the inter prediction mode into the
bitstream, to facilitate subsequent transmission to a decoder side.

[00417]  In specific implementation, for a syntax element encoded into the bitstream, refer to the foregoing
descriptionsin Table 1 and Table 2. Details are not described herein again.

[00418]  sStep 902b: Construct a candidate motion vector list corresponding to the affine motion model—based
merge mode.

[00419] In this embodiment of the present invention, a candidate control point motion vector predictor (for
example, a candidate motion vector 2-tuplée/triplet/quadruple) of the current block may be obtained based on an
improved inherited control point motion vector prediction method and/or a constructed control point motion vector
prediction method, and added to the candidate motion vector list corresponding to the merge mode.

[00420] For specific implementation of this step, refer to the description of step 802b in the foregoing
embodiment. Details are not described herein again.

[00421]  Step 903b: Determine optimal control point motion information based on rate-distortion costs.
[00422]  Inanexample, the encoder side may obtain amotion vector of each motion compensation subunit of the
current coding block by using a control point motion vector (for example, a candidate motion vector 2-
tuple/triplet/quadruple) in the candidate motion vector list according to theformula (3), (5), or (7). Further, the encoder
side obtains a pixel value of alocation in a reference frame to which the motion vector of each motion compensation
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subunit points, and uses the pixel value as a predicted value of the motion compensation subunit to perform affine
motion compensation. An average value of differences between original values and predicted values of all pixelsin
the current coding block is calculated. A control point motion vector corresponding to a minimum average value is
selected as an optimal control point motion vector, and the optimal control point motion vector is used as motion
vectors of two, three, or four control points of the current coding block.

[00423]  Step 904b: Encode an index value and indication information of the inter prediction mode into a
bitstream.

[00424] In an example, a decoder side may encode the index value indicating a location of the control point
motion vector in the candidate list, and the indication information of the inter prediction mode into the bitstream, to
facilitate subsequent transmission to a decoder side.

[00425]  In specific implementation, for a syntax element encoded into the bitstream, refer to the foregoing
descriptionsin Table 1 and Table 2. Details are not described herein again.

[00426] It should be noted that the foregoing embodiment describes only a process in which the encoder side
performs encoding and sends the bitstream. According to the foregoing descriptions, a person skilled in the art
understands that the encoder side may aternatively perform, in another procedure, another method described in the
embodiments of the present invention. For example, when the encoder side predicts the current block, for specific
implementation of aprocess of reconstructing the current block, refer to arelated method (as shown in the embodiment
in FIG. 12) described above on the decoder side. Details are not described herein again.

[00427] It can be learned that, in this embodiment of the present invention, the improved inherited control point
motion vector prediction method is used. In the improved inherited control point motion vector prediction method, a
motion vector of acontrol point of a neighboring affine coding block does not need to be used, but motion vectors of
at least two subblocks of the neighboring affine coding block are used. Therefore, a candidate control point motion
vector of the current block is derived based on the motion vectors of the at least two subblocks, and the list is
established. The optimal candidate control point motion vector is obtained, and the index value corresponding to the
optimal candidate control point motion vector in the list is sent to the decoder side. The motion vector of the control
point does not need to be stored. To be specific, the motion vector of the control point of the current coding block is
used only to derive the motion vector of the subblock of the current coding block, but not used for motion vector
prediction of the neighboring block subsequently. Therefore, in the solutions of the present invention, only the motion
vector of the subblock needs to be stored, and motion compensation is performed by using the motion vector of the
subblock. This resolves a motion vector storage problem, and improves prediction accuracy.

[00428] Based on a same inventive concept as the foregoing method, an embodiment of the present invention
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further provides a device 1000. The device 1000 includes a reference block obtaining module 1001, a subblock
determining module 1002, afirst calculation module 1003, and a second cal culation module 1004.

[00429]  The reference block obtaining module 1001 is configured to obtain one spatial reference block of ato-
be-processed picture block in the video data.

[00430] The subblock determining module 1002 is configured to determine a plurality of preset subblock
locations of the spatial reference block.

[00431] Thefirst calculation module 1003 is configured to obtain motion vectors corresponding to preset pixel
locations of the to-be-processed picture block that are extrapolated from mation vectors corresponding to the preset
subblock locations.

[00432] The second calculation module 1004 is configured to obtain motion vectors corresponding to aplurality
of subblock locations of the to-be-processed picture block that are interpolated from the motion vectors corresponding
to the preset pixel locations.

[00433] In a possible embodiment, the reference block obtaining module 1001 is specifically configured to:
determine, in a preset order, availability of one or more candidate reference blocks that are of the to-be-processed
picture block and that are at preset spatial locations; and obtain the first available candidate reference block in the
preset order, and use the first available candidate reference block as the spatial reference block.

[00434]  When the candidate reference block and the to-be-processed picture block are in a same picture region,
and a motion vector of the candidate reference block is obtained based on the affine motion model, the candidate
reference block is determined to be available.

[00435]  Inapossible embodiment, the candidate reference blocks at the preset spatial locationsinclude adirectly
top neighboring picture block, a directly left neighboring picture block, a top-right neighboring picture block, a
bottom-left neighboring picture block, and a top-left neighboring picture block of the to-be-processed picture block.
[00436] The reference block obtaining module 1001 is specifically configured to successively check the
availability of the candidate reference blocks in the following order: the directly left neighboring picture block—the
directly top neighboring picture block—the top-right neighboring picture block—the bottom-left neighboring picture
block—the top-left neighboring picture block, until the first available candidate reference block is determined.
[00437]  In apossible embodiment, the subblock location includes a location of a top-left pixel in the subblock;
alocation of a geometric center of the subblock; or alocation of apixel closest to a geometric center in the subblock.
[00438] In a possible embodiment, a distance between two of the plurality of preset subblock locations is S,
where Sis 2 raised to the power of K, and K is a nonnegative integer.

[00439] In a possible embodiment, the affine motion model is a 4-parameter affine motion model, and the
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plurality of preset subblock locationsinclude afirst preset location (x4 + M/2, y4 + N/2) and a second preset |ocation
(x4 + M/2 + B, y4 + N/2), where x4 is a horizontal coordinate of alocation of atop-left pixel of the spatial reference
block, y4 isavertical coordinate of the location of the top-1eft pixel of the spatial reference block, M is the subblock
width, N isthe subblock height, Pis 2 raised to the power of K, K isanonnegative integer, K islessthan U, and U is
the width of the spatial reference block.

[00440] In a possible embodiment, the affine motion model is a 4-parameter affine motion model, and the
plurality of preset subblock locations include afirst preset location (x4 + M/2, y4 + N/2) and a third preset location
(x4 + M/2, y4 + N/2 + Q), where x4 is a horizontal coordinate of alocation of atop-left pixel of the spatial reference
block, y4 isavertical coordinate of the location of the top-1eft pixel of the spatial reference block, M is the subblock
width, N isthe subblock height, Q is 2 raised to the power of R, R isanonnegative integer, QislessthanV,and V is
the height of the spatial reference block.

[00441] Inapossible embodiment, the preset pixel locationsinclude pixel location of the to-be-processed picture
blockpixel location of the to-be-processed picture blockpixel location of the to-be-processed picture blocka top-left
pixel location in the to-be-processed picture block, and the first cal culation module 1003 is specifically configured to
obtain, through cal culation according to the following formulas, the motion vectors corresponding to the preset pixel
locations of the to-be-processed picture block:

VX = UXy +(WS+X4)X (xo — x4 — M/2) _Mx Vo —¥a—N/2)

X(YO_YAL_N/Z)'

VYo = vy, + (V}’S;Vm) X (xo — X4 — M/2) + (vxS;vx4)
VX1 = VXy +(sz,+me (X — x4 —M/2) _(Uy%wx 01— s _N/z)_

; and
X (1 —Ys—N/2)

vy, = vy, + (vys;vm) X (x; — x4 — M/2) + (vxs;vx4)
VX, = UXy + @ X (X — x4 —M/2) — —(vys;vy“) X (Y, =y, —N/2)

X (v, _3’4_N/2).

(vx5—vx4)
P

vy, = VY, +Mx (x; —xg —M/2) +
[00442]  Herein, vx, isahorizontal component of a motion vector corresponding to the top-left pixel location
of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding to the top-left
pixel location of the to-be-processed picture block, vx; isahorizontal component of a motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector
corresponding to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of
amotion vector corresponding to the bottom-left pixel location of the to-be-processed pictureblock, vy, isavertical
component of the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block,
vx, is a horizontal component of a motion vector corresponding to the first preset location, vy, is a vertical

component of the motion vector corresponding to the first preset location, vxs isahorizontal component of amotion
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vector corresponding to the second preset location, vys isavertica component of the motion vector corresponding
to the second preset location, x, isahorizontal coordinate of the top-left pixel location of the to-be-processed picture
block, y, isavertical coordinate of the top-left pixel location of the to-be-processed picture block, x; isahorizontal
coordinate of the top-right pixel location of the to-be-processed picture block, y; isavertical coordinate of the top-
right pixel location of the to-be-processed pictureblock, x, isahorizontal coordinate of the bottom-left pixel location
of the to-be-processed picture block, and y, is avertical coordinate of the bottom-left pixel location of the to-be-
processed picture block.

[00443] In a possible embodiment, the preset pixel locations include the top-left pixel location of the to-be-
processed picture block and the top-right pixel location of the to-be-processed picture block, and the second
calculation module 1004 is specifically configured to obtain, through calculation according to the following formula,

the motion vectors corresponding to the plurality of subblock locations of the to-be-processed picture block:

VX1 —VX, vy1—V.
e L
w w
VY1 —VY, VX1 —VX, .
vy = ==x + ==y + vy

[00444]  Herein, W is the width of the to-be-processed picture block, vx isahorizontal component of a motion
vector corresponding to (x, y) in the plurality of subblock locations, and vy isa vertical component of the motion
vector corresponding to (X, y) in the plurality of subblock locations.

[00445] In a possible embodiment, the affine motion model is a 6-parameter affine motion model, and the
plurality of preset subblock locationsinclude afirst preset location (x4 + M/2, y4 + N/2), asecond preset location (x4
+ M/2 + P, y4 + N/2), and a third preset location (x4 + M/2, y4 + N/2 + Q), where x4 is a horizontal coordinate of a
location of atop-left pixel of the spatial reference block, y4 isavertical coordinate of the location of the top-left pixel
of the spatial reference block, M isthe subblock width, N is the subblock height, Pis 2 raised to the power of K, Q is
2 raised to the power of R, K and R are nonnegative integers, Pislessthan U, Q islessthan V, U is the width of the
spatia reference block, and V isthe height of the spatial reference block.

[00446] In a possible embodiment, the preset pixel locations include a top-left pixel location of the to-be-
processed picture block, atop-right pixel location of the to-be-processed picture block, and abottom-left pixel location
of the to-be-processed picture block, and the first calculation module 1003 is specifically configured to obtain, through
calculation according to the following formulas, the motion vectors corresponding to the preset pixel locations of the
to-be-processed picture block:

(vx5—vx4)

vx0=vx4+Tx(x0—x4—M/2)+

(vxe—vx4)

) X(YO_J’4_N/2)_
VYo = VY4 +MX(xo_x4_M/2)+wx(YO_}’4_N/2)'
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(vx5—vx4)

VX, = VX, +Tx(x1—x4—M/2)+

(vxe—vx4)

) X(Yl_}’4_N/2)_

(vys—vys) (vys—vy4)  and
VY1 = VY, +TX (x _x4_M/2)+TX 1 —ya—N/2)

(vx5—vx4)

vx2=vx4+Tx(x2—x4—M/2)+

—(Ux6;Ux4) X (Y, —Ya—N/2)
VY, = VY, +MX (x2 —x4—M/2)+@X - _J’4_N/2).

[00447]  Herein, vx, isahorizontal component of a motion vector corresponding to the top-left pixel location
of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding to the top-left
pixel location of the to-be-processed picture block, vx; isahorizontal component of a motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector
corresponding to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of
amotion vector corresponding to the bottom-left pixel location of the to-be-processed pictureblock, vy, isavertical
component of the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block,
vx, is a horizontal component of a motion vector corresponding to the first preset location, vy, is a vertical
component of the motion vector corresponding to the first preset location, vxs isahorizontal component of a motion
vector corresponding to the second preset location, vy isavertical component of the motion vector corresponding
to the second preset location, vx, is a horizontal component of a motion vector corresponding to the third preset
location, vy, is a vertical component of the motion vector corresponding to the third preset location, x, is a
horizontal coordinate of the top-left pixel location of the to-be-processed picture block, y, isavertical coordinate of
the top-left pixel location of the to-be-processed picture block, x; is a horizontal coordinate of the top-right pixel
location of the to-be-processed picture block, y, isavertical coordinate of the top-right pixel location of the to-be-
processed picture block, x, isahorizontal coordinate of the bottom-left pixel location of the to-be-processed picture
block, and y, isavertical coordinate of the bottom-left pixel location of the to-be-processed picture block.
[00448] In a possible embodiment, the second calculation module 1004 is specifically configured to obtain,
through cal culation according to the following formula, the motion vectors corresponding to the plurality of subblock

locations of the to-be-processed picture block:

VX1 —VX VX —D.
vx = TR0 20y 4y
w H
1A% % VY2 —VX :
vy = }’1W YOx_I_ Y2 °y+vy0

[00449]  Herein, Wisthewidth of the to-be-processed picture block, H isthe height of the to-be-processed picture
block, vx isahorizontal component of amotion vector corresponding to (X, y) inthe plurality of subblock locations,
and vy isavertica component of the motion vector corresponding to (X, y) in the plurality of subblock locations.

[00450]  In a possible embodiment, when a straight line on which a top boundary of the to-be-processed picture
block islocated coincides with a straight line on which a top boundary of a coding tree unit CTU including the to-be-
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processed picture block islocated, and the spatial reference block is directly above the to-be-processed picture block,
on the top-left of the to-be-processed picture block, or on the top-right of the to-be-processed picture block, at least
two of subblocks corresponding to the plurality of preset subblock locations are adjacent to the top boundary of the
to-be-processed picture block.

[00451]  In apossible embodiment, when a straight line on which aleft boundary of the to-be-processed picture
block islocated coincides with a straight line on which aleft boundary of acoding tree unit CTU including the to-be-
processed picture block islocated, and the spatial reference block is directly on the left of the to-be-processed picture
block, on the top-left of the to-be-processed picture block, or on the bottom-left of the to-be-processed picture block,
at least two of subblocks corresponding to the plurality of preset subblock locations are adjacent to the left boundary
of the to-be-processed picture block.

[00452]  Inthe foregoing embodiment of the present invention, the motion vectors corresponding to the plurality
of subblock locations are separately used to predict motion vectors of the plurality of subblocks.

[00453] It should be noted that the reference block obtaining module 1001, the subblock determining module
1002, the first calculation module 1003, and the second calculation module 1004 may be used in an inter prediction
process on an encoder side or a decoder side. Specifically, on the encoder side, the modules may be used in the inter
prediction unit 244 in the prediction processing unit 260 of the encoder 20. On the decoder side, the modules may be
used in the inter prediction unit 344 in the prediction processing unit 360 of the decoder 30.

[00454] It should be further noted that for specific implementation processes of the reference block obtaining
module 1001, the subblock determining module 1002, the first calculation module 1003, and the second calculation
module 1004, refer to detailed descriptions in the embodimentsin FIG. 11, FIG. 12, and FIG. 14. For brevity of the
specification, details are not described herein.

[00455]  Inoneor more examples, the described functions may be implemented by hardware, software, firmware,
or any combination thereof. If implemented by software, the functions may be stored in or transmitted over a
computer-readable medium as one or more instructions or code and executed by a hardware-based processing unit.
The computer-readable medium may include a computer-readable storage medium, which corresponds to a tangible
medium such as a data storage medium or a communications medium. The communications medium includes, for
example, according to a communications protocol, any medium that facilitates transmission of a computer program
from one placeto another. In this manner, the computer-readable medium may generally correspond to anon-transitory
tangible computer-readabl e storage medium or a communications medium, for example, asignal or acarrier. The data
storage medium may be any usable medium that can be accessed by one or more computers or one or more processors
to retrieve instructions, code, and/or data structures for implementing the technologies described in the present
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invention. A computer program product may include a computer-readable medium.

[00456] By way of example but not limitation, such computer-readable storage medium may include a RAM, a
ROM, an EEPROM, a CD-ROM or another optical disk memory, a magnetic disk memory or another magnetic storage
device, aflash memory, or any other medium that can be used to store desired program codein aform of aninstruction
or adata structure and that can be accessed by a computer. In addition, any connection may be appropriately referred
to as a computer-readable medium. For example, if instructions are transmitted from a website, a server, or another
remote source by using a coaxial cable, an optical fiber, atwisted pair, adigital subscriber line (digital subscriber line,
DSL), or wireless technol ogies such as infrared, radio, and microwave, the coaxial cable, the optical fiber, the twisted
pair, the DSL, or the wireless technologies such as infrared, radio, and microwave are included in the definition of
medium. However, it should be understood that the computer-readabl e storage medium and the data storage medium
do not include connections, carriers, signals, or other transitory media, but actually mean non-transitory tangible
storage media. As used in this specification, adisk and a disc include a compact disc (compact disc, CD), alaser disc,
an optical disc, adigital versatile disc (digital versatile disc, DVD), afloppy disk, and aBlu-ray disc. The disk usually
reproduces data magnetically, but the disc reproduces data optically by using alaser. A combination of the foregoing
items should also be included in a scope of the computer-readable medium.

[00457]  Inthe foregoing embodiments, the descriptions in each embodiment have respective focuses. For a part

that is not described in detail in an embodiment, refer to related descriptions in other embodiments.
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CLAIMS

What is claimed is:

1. A motion vector prediction method based on an affine motion model, comprising:

obtaining one spatial reference block of a to-be-processed picture block;

determining a plurality of preset subblock locations of the spatial reference block;

obtaining motion vectors corresponding to preset pixel locations of the to-be-processed picture block that are
extrapolated from motion vectors corresponding to the preset subblock locations; and

obtaining motion vectors corresponding to a plurality of subblock locations of the to-be-processed picture block
that are interpolated from the motion vectors corresponding to the preset pixel locations.

2. The method according to claim 1, wherein the obtaining one spatial reference block of a to-be-processed
picture block comprises:

determining, in a preset order, availability of one or more candidate reference blocks that are of the to-be-
processed picture block and that are at preset spatial locations; and

obtaining the first available candidate reference block in the preset order, and using the first available candidate
reference block as the spatial reference block.

3. The method according to claim 2, wherein when the candidate reference block and the to-be-processed picture
block arein asame picture region, and a motion vector of the candidate reference block is obtained based on the affine
motion model, the candidate reference block is determined to be available.

4. The method according to claim 2 or 3, wherein the candidate reference blocks at the preset spatial locations
comprise a directly top neighboring picture block, a directly left neighboring picture block, a top-right neighboring
picture block, a bottom-left neighboring picture block, and a top-left neighboring picture block of the to-be-processed
picture block; and

correspondingly, the determining, in a preset order, availability of one or more candidate reference blocks that
are of the to-be-processed picture block and that are at preset spatial |ocations comprises:

successively checking the availability of the candidate reference blocks in the following order: the directly left
neighboring picture block—the directly top neighboring picture block—the top-right neighboring picture block—the
bottom-left neighboring picture block—the top-left neighboring picture block, until the first available candidate
reference block is determined.

5. The method according to any one of claims 1 to 4, wherein the subblock location comprises:

alocation of atop-left pixel in the subblock;
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alocation of a geometric center of the subblock; or

alocation of a pixel closest to a geometric center in the subblock.

6. The method according to any one of claims 1 to 5, wherein a distance between two of the plurality of preset
subblock locationsis S, wherein Sis 2 raised to the power of K, and K is a nonnegative integer.

7. The method according to any one of claims 1 to 6, wherein the affine motion model is a 4-parameter affine
motion model, and the plurality of preset subblock locations comprise afirst preset location (x4 + M/2, y4 + N/2) and
a second preset location (x4 + M/2 + B, y4 + N/2), wherein x4 is a horizontal coordinate of a location of a top-left
pixel of the spatial reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial
reference block, M is a subblock width, N is a subblock height, P is 2 raised to the power of K, K is a nonnegative
integer, K islessthan U, and U is awidth of the spatial reference block.

8. The method according to any one of claims 1 to 6, wherein the affine motion model is a 4-parameter affine
motion model, and the plurality of preset subblock locations comprise afirst preset location (x4 + M/2, y4 + N/2) and
athird preset location (x4 + M/2, y4 + N/2 + Q), wherein x4 is a horizontal coordinate of alocation of atop-left pixel
of the spatial reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial reference
block, M isasubblock width, N is a subblock height, Q is 2 raised to the power of R, R isanonnegative integer, Q is
lessthan V, and V is aheight of the spatial reference block.

9. The method according to claim 7, wherein the preset pixel locations comprise at least two of a top-left pixel
location of the to-be-processed picture block, a top-right pixel location of the to-be-processed picture block, and a
bottom-left pixel location of the to-be-processed picture block, and the obtaining motion vectors corresponding to
preset pixel locations of the to-be-processed picture block that are extrapolated from motion vectors corresponding to
the preset subblock locations comprises: obtaining, through calculation according to the following formulas, the
motion vectors corresponding to the preset pixel locations of the to-be-processed picture block:

(vx5-vx4)

VXg = VX4 + X(xo_x4_M/2)_(vysP+va(YO_Y4_N/2)_

X(YO_Y4_N/2)'

(vx5—vx4)

vy0=vy4+wx(xo—x4—M/2)+ >

vy = vy + I (g - xy — M/2) - LE2E (3, —y, — N/2) |
, an
vyl:‘Uy4+(vysP+va(xl—X4—M/2)+Mx(y1_y4_N/2)
v = vy + I o (o, — 3y = M/2) = 2 (y, —y, —Nj2)
, wherein

(vx5—vx4)

vyzzvy4+wx(xz—x4—M/2)+ >

Xy, —ys—N/2)
vx, is a horizontal component of a motion vector corresponding to the top-left pixel location of the to-be-
processed picture block, vy, isavertica component of the motion vector corresponding to the top-left pixel location

of theto-be-processed picture block, vx; isahorizontal component of a motion vector corresponding to the top-right
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pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of a motion vector
corresponding to the bottom-left pixel location of the to-be-processed picture block, vy, isavertical component of
the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block, vx, isa
horizontal component of a motion vector corresponding to the first preset location, vy, isa vertical component of
the motion vector corresponding to the first preset location, vxs is a horizontal component of a motion vector
corresponding to the second preset location, vys isavertical component of the motion vector corresponding to the
second preset location, x, isahorizontal coordinate of thetop-left pixel location of the to-be-processed picture block,
v, is a vertical coordinate of the top-left pixel location of the to-be-processed picture block, x; is a horizontal
coordinate of the top-right pixel location of the to-be-processed picture block, y; isavertical coordinate of the top-
right pixel location of the to-be-processed pictureblock, x, isahorizontal coordinate of the bottom-left pixel location
of the to-be-processed picture block, and y, is avertical coordinate of the bottom-left pixel location of the to-be-
processed picture block.

10. The method according to claim 9, wherein the preset pixel locations comprise the top-left pixel location of
the to-be-processed picture block and the top-right pixel location of the to-be-processed picture block, and the
obtaining motion vectors corresponding to a plurality of subblock locations of the to-be-processed picture block that
are interpolated from the motion vectors corresponding to the preset pixel locations comprises: obtaining, through
calculation according to the following formula, the motion vectors corresponding to the plurality of subblock locations

of the to-be-processed picture block:

VX1—VXo .. _ VY1—VYo

vx = —2 WYt Ux .
Vy1—VYo VX1—VXg ' wherein
vy=—r—x+ Y+ vy,

W is a width of the to-be-processed picture block, vx is a horizontal component of a motion vector
corresponding to (x, y) in the plurality of subblock locations, and vy isa vertical component of the motion vector
corresponding to (x, y) in the plurality of subblock locations.

11. The method according to any one of claims 1 to 6, wherein the affine motion model is a 6-parameter affine
motion model, and the plurality of preset subblock locations comprise afirst preset location (x4 + M/2, y4 + N/2), a
second preset location (x4 + M/2 + P, y4 + N/2), and athird preset location (x4 + M/2, y4 + N/2 + Q), wherein x4 is
ahorizontal coordinate of alocation of atop-left pixel of the spatial reference block, y4 is avertical coordinate of the
location of the top-left pixel of the spatia reference block, M isa subblock width, N isa subblock height, Pis 2 raised
to the power of K, Q is 2 raised to the power of R, K and R are nonnegative integers, Pislessthan U, Q isless than
V, U isawidth of the spatial reference block, and V is a height of the spatial reference block.
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12. The method according to claim 11, wherein the preset pixel |ocations comprise atop-left pixel location of the
to-be-processed picture block, a top-right pixel location of the to-be-processed picture block, and a bottom-left pixel
location of the to-be-processed picture block, and the obtaining motion vectors corresponding to preset pixel locations
of the to-be-processed picture block that are extrapolated from motion vectors corresponding to the preset subblock
locations comprises: obtaining, through calculation according to the following formulas, the motion vectors
corresponding to the preset pixel locations of the to-be-processed picture block:

(vx5—vx4)

VXy = VX, +Tx(x0—x4—M/2)+

8 x (yo = ya = N/2)
VYo = VY4 +MX(xo—x4—M/2)+@X(y0—y4—N/2)'

(vx5—vx4)

VX, = VX, +Tx(x1—x4—M/2)+

(vxe—vx4)

) X()’l_J’4_N/2)_

(vys—vya) (VYe—vya) » and
VY1 = VYy +TX (x1_x4_M/2)+TX 1 —y2—N/2)

(vx5—vx4)

VX, = VX, +Tx(x2—x4—M/2)+

(vxe—vx4)

2 X¥2—ys—N/2)
vy, =vy4+wx(x2—x4—M/2)+(1%Q;vm><(Yz—Y4—N/2)

, Wherein

vx, is a horizontal component of a motion vector corresponding to the top-left pixel location of the to-be-
processed picture block, vy, isavertica component of the motion vector corresponding to the top-left pixel location
of theto-be-processed picture block, vx; isahorizontal component of a motion vector corresponding to the top-right
pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of a motion vector
corresponding to the bottom-left pixel location of the to-be-processed picture block, vy, isavertical component of
the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block, vx, isa
horizontal component of a motion vector corresponding to the first preset location, vy, isa vertical component of
the motion vector corresponding to the first preset location, vxs is a horizontal component of a motion vector
corresponding to the second preset location, vys isavertical component of the motion vector corresponding to the
second preset location, vx, isahorizontal component of a motion vector corresponding to the third preset location,
vy, IS a vertical component of the motion vector corresponding to the third preset location, x, is a horizontal
coordinate of the top-left pixel location of the to-be-processed picture block, y, isavertical coordinate of the top-
left pixel location of the to-be-processed picture block, x; isahorizontal coordinate of the top-right pixel location of
the to-be-processed picture block, y, is avertical coordinate of the top-right pixel location of the to-be-processed
picture block, x, isahorizontal coordinate of the bottom-left pixel location of the to-be-processed picture block, and
y, isavertical coordinate of the bottom-left pixel location of the to-be-processed picture block.

13. The method according to claim 12, wherein the obtaining motion vectors corresponding to a plurality of
subblock locations of the to-be-processed picture block that are interpolated from the motion vectors corresponding
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to the preset pixel locations comprises: obtaining, through calculation according to the following formula, the motion

vectors corresponding to the plurality of subblock locations of the to-be-processed picture block:

VX1 —VX VXo—=7V.
vx = 1W Sx + ZHyOy-l-vxo
wherein
% bl % v —VX 1
vy = Y1WJ’0x+ Y2 °y+vy0

W is a width of the to-be-processed picture block, H is a height of the to-be-processed picture block, vx isa
horizontal component of a motion vector corresponding to (X, y) in the plurality of subblock locations, and vy isa
vertical component of the motion vector corresponding to (X, y) in the plurality of subblock locations.

14. The method according to any one of claims 1 to 13, wherein when a straight line on which atop boundary of
the to-be-processed picture block is located coincides with a straight line on which a top boundary of a coding tree
unit CTU comprising the to-be-processed picture block islocated, and the spatial reference block is directly above the
to-be-processed picture block, on the top-left of the to-be-processed picture block, or on the top-right of the to-be-
processed picture block, at least two of subblocks corresponding to the plurality of preset subblock locations are
adjacent to the top boundary of the to-be-processed picture block.

15. The method according to any one of claims 1 to 13, wherein when a straight line on which aleft boundary of
the to-be-processed picture block is located coincides with a straight line on which a left boundary of a coding tree
unit CTU comprising the to-be-processed picture block is located, and the spatial reference block is directly on the
left of the to-be-processed picture block, on the top-left of the to-be-processed picture block, or on the bottom-left of
the to-be-processed picture block, at least two of subblocks corresponding to the plurality of preset subblock locations
are adjacent to the left boundary of the to-be-processed picture block.

16. The method according to any one of claims 1 to 15, wherein the motion vectors corresponding to the plurality
of subblock locations are separately used to predict motion vectors of the plurality of subblocks.

17. A device, comprising:

areference block obtaining module, configured to obtain one spatial reference block of ato-be-processed picture
block in the video data;

a subblock determining module, configured to determine a plurality of preset subblock locations of the spatial
reference block;

afirst calculation module, configured to obtain motion vectors corresponding to preset pixel locations of the to-
be-processed picture block that are extrapolated from motion vectors corresponding to the preset subblock locations;
and

a second calculation module, configured to obtain motion vectors corresponding to a plurality of subblock
locations of the to-be-processed picture block that are interpolated from the motion vectors corresponding to the preset
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pixel locations.

18. The device according to claim 17, wherein the reference block obtaining module is specifically configured
to:

determine, in apreset order, availability of one or more candidate reference blocksthat are of the to-be-processed
picture block and that are at preset spatial locations; and

obtain the first available candidate reference block in the preset order, and use the first available candidate
reference block as the spatial reference block.

19. The device according to claim 18, wherein when the candidate reference block and the to-be-processed picture
block arein asame picture region, and a motion vector of the candidate reference block is obtained based on the affine
motion model, the candidate reference block is determined to be available.

20. The device according to claim 18 or 19, wherein the candidate reference blocks at the preset spatial 1ocations
comprise a directly top neighboring picture block, a directly left neighboring picture block, a top-right neighboring
picture block, a bottom-left neighboring picture block, and a top-left neighboring picture block of the to-be-processed
picture block; and

the reference block obtaining module is specifically configured to successively check the availability of the
candidate reference blocks in the following order: the directly left neighboring picture block—the directly top
neighboring picture block—the top-right neighboring picture block—the bottom-left neighboring picture block—the
top-left neighboring picture block, until the first available candidate reference block is determined.

21. The device according to any one of claims 17 to 20, wherein the subblock location comprises:

alocation of atop-left pixel in the subblock;

alocation of a geometric center of the subblock; or

alocation of a pixel closest to a geometric center in the subblock.

22. The device according to any one of claims 17 to 21, wherein a distance between two of the plurality of preset
subblock locationsis S, wherein Sis 2 raised to the power of K, and K is a nonnegative integer.

23. The device according to any one of claims 17 to 22, wherein the affine motion model is a 4-parameter affine
motion model, and the plurality of preset subblock locations comprise afirst preset location (x4 + M/2, y4 + N/2) and
a second preset location (x4 + M/2 + B, y4 + N/2), wherein x4 is a horizontal coordinate of a location of a top-left
pixel of the spatia reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial
reference block, M is a subblock width, N is a subblock height, P is 2 raised to the power of K, K is a nonnegative
integer, K islessthan U, and U is awidth of the spatial reference block.

24. The device according to any one of claims 17 to 22, wherein the affine motion model is a 4-parameter affine
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motion model, and the plurality of preset subblock locations comprise afirst preset location (x4 + M/2, y4 + N/2) and
athird preset location (x4 + M/2, y4 + N/2 + Q), wherein x4 is a horizontal coordinate of alocation of atop-left pixel
of the spatial reference block, y4 is a vertical coordinate of the location of the top-left pixel of the spatial reference
block, M is asubblock width, N is a subblock height, Q is 2 raised to the power of R, R isanonnegative integer, Q is
lessthan V, and V isaheight of the spatial reference block.

25. The device according to claim 23, wherein the preset pixel locations comprise pixel location of the to-be-
processed picture blockpixel location of the to-be-processed picture blockpixel location of the to-be-processed picture
blocka top-left pixel location in the to-be-processed picture block, and the first calculation module is specifically
configured to obtain, through calculation according to the following formulas, the motion vectors corresponding to
the preset pixel locations of the to-be-processed picture block:

(vx5-vx4)

VXg = VX4 + X(xo_x4_M/2)_(vysP+va(YO_Y4_N/2)_

(vx5—vx4)

VYO=VY4+MX(9CO_9C4_M/2)+ b X(YO_Y4_N/2)'

vxl=vx4+(vxsp+vx4)x(xl—x4—M/2)—(vys+wx(J’1—3’4—N/2) q
;an

vyl:‘Uy4+(vysP+va(xl—X4—M/2)+@x(y1_y4_N/2)

vxz=Ux4+wx(xz_x4_M/2)_(UyS+y4)X(YZ_J’4_N/2) .
, Wherein

(vx5—vx4)
P

773’22773’4"'@)((352_354_1\4/2)"‘ Xy, —ya—N/2)

vx, is a horizontal component of a motion vector corresponding to the top-left pixel location of the to-be-
processed picture block, vy, isavertica component of the motion vector corresponding to the top-left pixel location
of theto-be-processed picture block, vx; isahorizontal component of a motion vector corresponding to the top-right
pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of a motion vector
corresponding to the bottom-left pixel location of the to-be-processed picture block, vy, isavertical component of
the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block, vx, isa
horizontal component of a motion vector corresponding to the first preset location, vy, isa vertical component of
the motion vector corresponding to the first preset location, vxs is a horizontal component of a motion vector
corresponding to the second preset location, vys isavertical component of the motion vector corresponding to the
second preset location, x, isahorizontal coordinate of thetop-left pixel location of the to-be-processed picture block,
Yo is a vertical coordinate of the top-left pixel location of the to-be-processed picture block, x; is a horizontal
coordinate of the top-right pixel location of the to-be-processed picture block, y, isavertical coordinate of the top-
right pixel location of the to-be-processed pictureblock, x, isahorizontal coordinate of the bottom-left pixel location

of the to-be-processed picture block, and y, is avertical coordinate of the bottom-left pixel location of the to-be-
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processed picture block.

26. The device according to claim 25, wherein the preset pixel locations comprise the top-left pixel location of
the to-be-processed picture block and the top-right pixel location of the to-be-processed picture block, and the second
calculation module is specifically configured to obtain, through calculation according to the following formula, the

motion vectors corresponding to the plurality of subblock locations of the to-be-processed picture block:

VX1—VXo .. _ VY1—VYo

vx = —2 WYt .
Vy1—VYo VX1—VXg ' wherein
vy=—/r—x+ Y+ vy,

W is a width of the to-be-processed picture block, vx is a horizontal component of a motion vector
corresponding to (x, y) in the plurality of subblock locations, and vy isa vertical component of the motion vector
corresponding to (x, y) in the plurality of subblock locations.

27. The device according to any one of claims 17 to 22, wherein the affine motion model is a 6-parameter affine
motion model, and the plurality of preset subblock locations comprise a first preset location (x4 + M/2, y4 + N/2), a
second preset location (x4 + M/2 + B, y4 + N/2), and athird preset location (x4 + M/2, y4 + N/2 + Q), wherein x4 is
ahorizontal coordinate of alocation of atop-left pixel of the spatial reference block, y4 is avertica coordinate of the
location of the top-left pixel of the spatial reference block, M isa subblock width, N isa subblock height, Pis 2 raised
to the power of K, Q is 2 raised to the power of R, K and R are nonnegative integers, Pislessthan U, Q isless than
V, U isawidth of the spatial reference block, and V is a height of the spatial reference block.

28. The device according to claim 27, wherein the preset pixel locations comprise a top-left pixel location of the
to-be-processed picture block, a top-right pixel location of the to-be-processed picture block, and a bottom-left pixel
location of the to-be-processed picture block, and the first calculation module is specifically configured to obtain,
through cal cul ation according to the following formulas, the motion vectors corresponding to the preset pixel locations
of the to-be-processed picture block:

(vx5—vx4)

VXy = VXy +Tx(x0—x4—M/2)+

(vxe—vx4)

2 XYo—ys—N/2)
VYo = VY4 +MX(xo_x4_M/2)+@X(YO_Y4_N/2)'

(vx5—vx4)

VX, = VX, +Tx(x1—x4—M/2)+

(vxg—vX4)

—vxéva4 X1 —ya—N/2)
(Vys—vya) (VYe—vya)  and

UY1=VJ’4+—P X(xl—x4—M/2)+—Q X1 —ya—N/2)

(vx5—vx4)

VX, = VX, +Tx(x2—x4—M/2)+

(vxe—vx4)

2 Xy, —ya—N/2) ]
(vys—vya) (vy6—vya)  Wherein
VY, =vy, X (X2 — x4 —M/2) +TX (Y2 —ya —N/2)
vx, is a horizontal component of a motion vector corresponding to the top-left pixel location of the to-be-
processed picture block, vy, isavertica component of the motion vector corresponding to the top-left pixel location

of theto-be-processed picture block, vx; isahorizontal component of a motion vector corresponding to the top-right
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pixel location of the to-be-processed picture block, vy, isavertical component of the motion vector corresponding
to the top-right pixel location of the to-be-processed picture block, vx, isahorizontal component of a motion vector
corresponding to the bottom-left pixel location of the to-be-processed picture block, vy, isavertical component of
the motion vector corresponding to the bottom-left pixel location of the to-be-processed picture block, vx, isa
horizontal component of a motion vector corresponding to the first preset location, vy, isa vertical component of
the motion vector corresponding to the first preset location, vxs is a horizontal component of a motion vector
corresponding to the second preset location, vys isavertical component of the motion vector corresponding to the
second preset location, vx, isahorizontal component of a motion vector corresponding to the third preset location,
vy, IS a vertical component of the motion vector corresponding to the third preset location, x, is a horizontal
coordinate of the top-left pixel location of the to-be-processed picture block, y, isavertical coordinate of the top-
left pixel location of the to-be-processed picture block, x; isahorizontal coordinate of the top-right pixel location of
the to-be-processed picture block, y; isavertical coordinate of the top-right pixel location of the to-be-processed
picture block, x, isahorizontal coordinate of the bottom-left pixel location of the to-be-processed picture block, and
y, isavertical coordinate of the bottom-left pixel location of the to-be-processed picture block.

29. The device according to claim 28, wherein the second calculation moduleis specifically configured to obtain,
through cal culation according to the following formula, the motion vectors corresponding to the plurality of subblock

locations of the to-be-processed picture block:

VX1 —VXg VX3 —VYo

vx =———X + A + vx,
z Z , wherein
vy = VJ’1WU3/ox + VYy2—VXg y + VYo

W is a width of the to-be-processed picture block, H is a height of the to-be-processed picture block, vx isa
horizontal component of a motion vector corresponding to (X, y) in the plurality of subblock locations, and vy isa
vertical component of the motion vector corresponding to (x, y) in the plurality of subblock locations.

30. The device according to any one of claims 17 to 29, wherein when a straight line on which atop boundary of
the to-be-processed picture block is located coincides with a straight line on which a top boundary of a coding tree
unit CTU comprising the to-be-processed picture block islocated, and the spatial reference block is directly above the
to-be-processed picture block, on the top-left of the to-be-processed picture block, or on the top-right of the to-be-
processed picture block, at least two of subblocks corresponding to the plurality of preset subblock locations are
adjacent to the top boundary of the to-be-processed picture block.

31. The device according to any one of claims 17 to 29, wherein when a straight line on which aleft boundary of
the to-be-processed picture block is located coincides with a straight line on which a left boundary of a coding tree
unit CTU comprising the to-be-processed picture block is located, and the spatial reference block is directly on the
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left of the to-be-processed picture block, on the top-left of the to-be-processed picture block, or on the bottom-left of
the to-be-processed picture block, at least two of subblocks corresponding to the plurality of preset subblock locations
are adjacent to the left boundary of the to-be-processed picture block.

32. The device according to any one of claims 17 to 31, wherein the motion vectors corresponding to the plurality
of subblock locations are separately used to predict motion vectors of the plurality of subblocks.

33. A video coding device, comprising a non-volatile memory and a processor that are coupled to each other,
wherein the processor invokes program code stored in the memory, to perform the method according to any one of

claims 1 to 16.
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