VIDEO IMAGE ENCODING AND DECODING METHOD,
APPARATUS, AND DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the field of video image processing, and in
particul ar, to avideo image encoding method, avideo image decoding method, an video
image encoding apparatus, a video image decoding apparatus, an encoding device, and

adecoding device.

BACKGROUND

[0002] As internet technologies rapidly develop and peoples material and spiritual
cultures are increasingly enriched, there are increasing demands on the internet for
applications of videos, especially for applications of high-definition videos. However,
ahigh-definition video has a quite large amount of data. To transmit the high-definition
video on theinternet with alimited bandwidth, a problem that needsto befirst resolved
is compression and encoding of the high-definition video. Currently, there are two
international organizations dedicated to development of video coding standards: the
Motion Picture Experts Group (Motion Picture Experts Group, MPEG for short) of the
International Organization for Standardization (International Organization for
Standardization, 1SO for short)/International  Electrotechnical Commission
(International Electrotechnical Commission, IEC for short) and the Video Coding
Experts Group (Video Coding Experts Group, VCEG for short) of the International
Telecommunication Union-Telecommunication Standardization Sector (International
Telecommunication Union-Telecommunication Standardization Sector, ITU-T for
short). The MPEG, established in 1986, is speciaized in developing related standards
that are mainly applied to storage, broadcast tel evision, streaming media on the internet

or awireless network, and the like in the multimediafield. The ITU-T mainly develops
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video coding standards for the field of real-time video communication, such as video
phones, video conferences, or other applications.

[0003] In the past decades, video coding standards specific to various applications
have been successfully developed internationally, mainly including: the MPEG-1
standard for a video compact disc (Video Compact Disc, VCD for short), the MPEG-2
standard for a digital versatile disc (Digital Video Disc, DVD for short) and digital
video broadcasting (Digital Video Broadcasting, DVB for short), the H.261 standard,
H.263 standard, and H.264 standard for a video conference, the MPEG-4 standard that
allows encoding of an object in any shape, and the latest high efficiency video coding
(High Efficiency Video Coding, HEV C for short) standard.

[0004] According to both the video coding standard H.264 and the latest video
coding standard HEVC that are widely used currently, various types of encoding
operations such as block-based prediction, transform, and entropy encoding are
performed by using an image block as a basic unit. The image block is a two-
dimensional sampling point array that may be asquare array or arectangular array. For
example, an image block with a size of 4x4 may be considered as a square sampling
point array including atotal of 4 x 4, that is, 16, sampling points. As shown in FIG. 1,

the image block may be denoted as B . Animage block signal isasampling value of a

sampling point in the image block, and may be represented as B(x,y), x,y=0..3,

where (X, y) represents coordinates of each sampling point in the image block.

Similarly, animage may also be represented as atwo-dimensional sampling point array,
and is denoted by using a method similar to a method used for the image block. In
addition, a sampling point may also be referred to as a pixel, and is to be used without
distinction in this specification of the present invention.

[0005] A video sequence includes images arranged frame by frame. Generally,
consecutive images are generated at a quite short time interval, and the images change
dightly. Consequently, there is a small difference between the consecutive images.
Therefore, only a difference between a current image and a reference image may be

encoded based on a time correlation between the consecutive images. The reference
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image is usually areconstructed encoded image whose generation time is close to that
of the current image. In this way, an amount of to-be-encoded information is reduced,
and asignal compression effect is achieved. In avideo coding technology, this type of
method is referred to as an inter-frame prediction coding technology, and the
technology is widely used in current video coding standards. FIG. 2 shows an inter-
frame prediction encoding architecture. A to-be-encoded image, which is usualy
each/each frame of imagein avideo, isinput and is split into image blocks that do not
overlap with each other. An encoder obtains a motion vector of an image block through
motion estimation, and the encoder obtains, through motion compensation, a motion
compensation prediction signal of the image block by using the motion vector of the
image block. Then, the motion compensation prediction signal is subtracted from an
original signal of the image block, to obtain a prediction residual signal. After
undergoing transform, quantization, and entropy encoding, the prediction residua
signal is written into a bitstream. In the encoding process, if an obtained motion
compensation prediction signa of the image block is more accurate, a quantity of
obtained prediction residual signalsis smaller, aquantity of bitsthat need to be encoded
issmaller, and a compression rate of the image block is higher.

[0006] Themotion estimationisto find, from areferenceimage by using the current
image block B, animage block B' that has a same size and that best matches the
current image block. A location offset of theimage block B relativeto B' in space
isreferred to as the motion vector of the image block B . The motion compensation is
aprocess of obtaining a prediction signal from the reference image based on the motion
vector of the image block B . An obtained signa is referred to as the motion
compensation prediction signal.

[0007] A decoder side performs dequantization and inverse transform on the
prediction residua signal of the image block to obtain a reconstructed residual signal,
then obtains the motion compensation prediction signal from the reference image
through motion compensation prediction based on the motion vector of theimage block,
and may obtain a reconstructed signal of the image block by adding the motion

compensation prediction signal and the reconstructed residual signal of theimage block.
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[0008] FIG. 3 shows split of an image block and a relationship between the image
block and amotion vector. Animage Alt) at amoment t issplit into image blocks

that have different sizesand that do not overlap with each other. An arrow in each image
block schematically represents a motion vector determined by an encoder side, and a
length and a direction respectively represent motion intensity and amotion direction of
acurrent image block. A motion vector of each image block is applied to all sampling
points in the image block. To be specific, a prediction signal of each image block is
obtained from a specified referenceimage for all the sampling pointsin theimage block
based on alocation offset represented by the motion vector.

[0009] M otion compensation prediction based on ablock structureisfriendly to the
implementation in software and hardware, has low complexity, and can provide
comparatively good compression efficiency when computing resources are limited.
However, there are a'so some weaknesses. For example, in the method, one motion
vector is used to indicate motions of all pixelsin an image block. When al the pixels
have a same motion direction and a same size, for example, in atransational motion,
the method can be used to accurately indicate the motions of all the pixels. When the
pixels in the image block have different motion directions or sizes, for example, in
motions such as scaling and rotation, the method cannot be used to accurately indicate
the motions of all the pixels. Consequently, an accurate prediction signa cannot be
obtained, and compression performance is degraded.

[0010] To overcome the weaknesses of an existing motion compensation prediction
technology, a motion compensation prediction technology based on a motion vector
field that changes linearly is proposed. The motion vector field is a motion vector field
of an image block. The image block is split into smaller subunitsin certain scenario. A
subunit may be as small as a pixel and as big as the origina block. Each subunit has a
motion vector. Motion vectors of al subunitsin theimage block form the motion vector
field of the image block. The motion vector field of the image block may change
linearly or non-linearly. That the motion vector field of theimage block changeslinearly

means that motion vectors of adjacent subunitsin the image block change evenly. If the



motion vectors of the adjacent units in the image block change unevenly, the motion
vector field of the image block changes non-linearly. This specification mainly focuses
on the motion compensation prediction technology based on a motion vector field that
varieslinearly. In the document with the name Motion Vector Derivation of Deformable
Block (Image Processing (ICIP), the 2012 19" IEEE International Conference on,
pp.1549-1552, September 30, 2012 to October 3, 2012) proposed by Na Zhang,
Xiaopeng Fan, Debin Zhao, and Wen Gao, it is proposed that four vertexesin an image
block are used as control points, and a bilinear interpolation method is performed on
motion vectors of the four control points to obtain a motion vector of each 4x4 unit in
theimage block. The motion vectors of thefour vertexesin theimage block are obtained
based on motion vectors of surrounding image blocks, and motion vectors of all 4x4
units form a motion vector field of the image block. Then, a motion compensation
prediction signal of the image block is obtained from a reference image based on the
motion vector field. In the motion compensation prediction technology based on a
motion vector field, a size of aunit having an independent motion vector is decreased,
non-transl ational motions such asrotation and scaling can be indicated more accurately,
and a more accurate motion compensation prediction signal can be obtained. The
foregoing motion vector field is obtained by performing bilinear interpolation on
motion vectors of control points, and the motion vector field meets a bilinear model.
The bilinear interpolation is amathematical interpolation method. Referring to FIG. 4,
a specific interpolation method is described as follows:

[0011] It is assumed that a value of a function f a P=(X,y) needs to be
calculated, and values of the function f at four points Q, =(X,Y), Q,=0%Y,),

Q,=(%,Y,), and Q,=(x,,Y,) are aready known. First, linear interpolation is

performed in adirection of X, to obtain:

2 Q) Q) R = (6 1)
X, =% =X

X — X X=%
f = f 12 —f 2 T =AY,
(R) Q)+~ T2 R =(x¥)

F(R)=
(1)

[0012] Then, linear interpolation is performed in adirection of Y , to obtain:
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(P =22 f(R)+ I L f(R) (9

2~ Y1 Y= %
[0013] A value at the point P can be obtained by substituting a result obtained
from Formula (1) into Formula (2). Motion vectors of all pointsin the image block can
be obtained based on the motion vectors of the control points by using the interpolation
method.
[0014] In this method, the motion vector of the control point is selected based on a
motion vector of a surrounding image block, and the selected motion vector may be
inaccurate. If the motion vector of the control point is obtained through motion
estimation and search, the motion vector of the control point needs to be written into a
bitstream. In this case, a more efficient method is required, for example, an affine
transform model is used, to indicate the motion vector field of the image block.
Therefore, a motion compensation prediction technology based on affine transform is
proposed.
[0015] The affine transform represents a mapping rel ationship between two spaces,
and common affine transform includes rotation, scaling, and translation. The motion
vector field that is of the image block and that is obtained by using the affine transform
model changes linearly, and the motion vector field meets affine transform. A common
6-parameter affine transform model may represent the foregoing three motions.
Specificaly, as shown in Formula (3), (X, y) are coordinates of a pixel P of the
affineimage block in the current image, (X', y’) arecoordinatesof apixel P' thatis
in a reference image and that matches the pixel P, and a,b,c,d,e, f are affine
transform parameters. If the affine transform parameters are known, the position
(X',y") of the pixel P=(X,Y) in the reference image can be calculated, and therefore
aprediction signal of the pixel can be obtained from the reference image.

X =ax+by+e
©)

y =cx+dy+ f
[0016] The affine parameter is usually calcul ated based on motion vectors of some

pixelsin the image block. The motion vector may be expressed by Formula (4):



{vx:x—x' @
w=y-y'

[0017] Formula (3) is substituted into Formula (4), to obtain:

vX=(1-a)x—by-e

{vy: El— d))y—ci— f ©)

[0018] Specific values of the affine transform parameters can be obtained by
substituting a plurality of groups of known motion vectors, for example, three groups
of known motion vectors, into Formula (5). Therefore, the motion vectors of al the
points in the image block can be calculated by using Formula (3) and Formula (4). In
practice, generally, amotion vector of acorner point (acontrol point) in animage block
is first obtained through motion estimation, then an affine transform parameter is
calculated based on the motion vector of the corner point, and motion vectors of al
pixelsin the image block are calculated. A motion vector of a corner point is shownin

FIG. 5(a) and FIG. 5(b). FIG. 5(a) shows an image block X. A width of the image block

isw, and aheight ish. Coordinates of an upper |eft corner point are (0, 0) , and amotion

VEctor is \70 = (VX,,W,) - Coordinates of an upper right corner point are (w,0), and a
motion vector is v, = (Vx, W, ) . Coordinates of alower |eft corner point are (0,h), and
amotion vector is v, = (Vx,,W,) . The following 6-parameter affine transform model

may be obtained by separately substituting the three motion vectors \70 = (W%, W,) »

v, = (Vx,W,) , and v, =(Wx,,w,) into Formula5:

w= Vo VBTV
w h

Vyl_VyO X + Vyz_vyo
w h

VX
(6)

vy = y+W,

[0019] The motion vectors of the three vertexesin theimage block may be different.
Asshown in FIG. 5(b), a mapping relationship of the image block in areference image
isindicated by dashed lines. After the motion vectors of all the pointsintheimage block
are calculated, motion compensation prediction signals of all the points in the image

block are obtained through motion compensation prediction.
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[0020] In the foregoing content, the 6-parameter affine transform model is used as
an example. However, the affine transform model is not limited to the 6-parameter
model, and may be a 4-parameter affine transform model shown in Formulas (7) and
(8), a 2-parameter scaling model shown in Formula (9), or the like. If the 4-parameter
affine transform model is selected for the image block for motion compensation
prediction, the affine model has four unknown parameters, and the parameters of the
model can be obtained by using two groups of motion vectors. The two groups of
motion vectors may be motion vectors of two corner pointsin the image block, or may

be motion vectors of two points in the image block.

X' =ax+by+e
, (7)
y' =—-bx+ay+ f
X =ax+e g
V=by+ | &)
{xzw ©)
y' =by

[0021] Formula (3) is substituted into Formula (7), to obtain:

{vx=(1—a)x—by+ e

vy=bx+(1-a)y+f (10)

[0022] Coordinates of an upper |eft corner point are (0,0) , and a motion vector is

\70 = (V%,,W,) . Coordinates of an upper right corner point are (w,0), and a motion

vector is v, = (vx,Wy,) . The coordinates and the motion vectors of both the corner

points are substituted into Formula (10), and a motion model formula for which the
upper left corner point and the upper right corner point are used as control points may

be obtained:

VX1 —VX vy1—v
v, = 1 0, — V1 J/oy_l_vxo

'Uy:l_Y VYo vXx :|_Y VXo (11)
Uy =—"—"7"X + Y + vy

[0023] Coordinates of an upper |eft corner point are (0,0) , and a motion vector is

v, = (WX, W,) - Coordinates of alower |eft corner point are (0,h), and amotion vector



is V, = (Wx,,W,) . The coordinates and the motion vectors of both the corner points are

substituted into Formula (10), and a motion model formula for which the upper left

corner point and the lower left corner point are used as control points may be obtained:

VY, —U VX —VX,
_ vy, YOx+ 2 0

y + vx

Ux = H H 0
_ VXp—VXg + VY2—VYq + (12)
vy =———X ——¥ + Vyo

[0024] Compared with the latest video coding standard HEVC, for a video
frame/image sequence including rotation and scaling motions, the motion
compensation prediction technology based on a motion vector field that changes
linearly can significantly improve encoding performance. The foregoing motion vector
field that changes linearly includes a motion vector field generated by using an affine
transform model and a motion vector field generated by using a bilinear model. The
motion compensation prediction technology based on affine transform is used as an
example. After an affine transform parameter of an image block is obtained, a motion
vector of each point in the image block needs to be caculated, and motion
compensation prediction is performed based on the motion vector of each point, to
obtain a motion compensation prediction signal of each point. Because motion vectors
of all pixels in the image block may be different, different operations need to be
performed on the pixels based on the motion vectors. Pixel-based motion compensation
prediction has high complexity. To reduce encoding/decoding complexity, in arelated
technology, an image block is tried to be further split into image sub-blocks, a motion
vector of each image sub-block is calculated, and then a motion compensation
prediction signal of each image sub-block is obtained.

[0025] However, in the related technol ogy, sizes of the image sub-blocks are fixed.
An image sub-block with an excessively small size leads to comparatively high
encoding/decoding complexity, and an image sub-block with an excessively large size
degrades encoding/decoding performance. Consequently, application of such an

efficient encoding method is greatly limited in practice.



SUMMARY

[0026] The present invention provides a video image decoding method, a video
image encoding method, a decoding apparatus, an encoding apparatus, a decoding
device, and an encoding device. An image sub-block with an appropriate size may be
selected, so that an entire image block is split into a plurality of image sub-blocks with
a same size for processing, to reduce encoding/decoding complexity, and improve
encoding/decoding performance.

[0027] According to a first aspect, a video image decoding method is provided,
including: determining a motion vector difference of an affine image block;
determining motion vector precision of the affine image block; determining asize of an
affine motion compensation image sub-block in the affine image block based on the
motion vector difference, the motion vector precision, adistance between control points
in the affine image block, and a size of the affine image block, where the size includes
alength in ahorizontal direction and alength in avertical direction, so that alength of
the affine image block in the horizontal direction is an integer multiple of the length of
the affine motion compensation image sub-block in the horizontal direction, and a
length of the affine image block in the vertical direction is an integer multiple of the
length of the affine motion compensation image sub-block in the vertical direction; and
the control points are pixels used to determine the motion vector difference; and
performing decoding processing on the affine image block based on the size of the
affine motion compensation image sub-block.

[0028] In the video image decoding method provided in the first aspect of the
present invention, the size of the affine motion compensation image sub-block is
adaptively determined based on the determined two parameters, that is, the motion
vector difference and the motion vector precision, and in combination with the distance
between the control points in the affine image block and the size of the affine image
block, so that the affine image block can be split into a plurality of affine motion
compensation image sub-blocks with a same size. This can greatly reduce complexity

on adecoder side and improve decoding efficiency.
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[0029] Based on the first aspect of the present invention, a process of determining
and adjusting the size of the affine motion compensation image sub-block may be
specifically: proportionally adjusting the first horizontal/vertical distance based on a
proportion of the motion vector precision to afirst component/second component of the
motion vector difference, to obtain the length of the affine motion compensation image
sub-block in the horizontal /vertical direction; and determining whether the length of the
affineimage block in the horizontal/vertical directionisan integer multiple of thelength
of the affine motion compensation image sub-block in the horizontal/vertical direction,
and if the length of the affine image block in the horizontal/vertical direction is not an
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal/vertical direction, adjusting the length of the affine motion compensation
image sub-block in the horizontal/vertical direction, so that the length of the affine
image block in the horizontal/vertical direction is an integer multiple of an adjusted
length of the affine motion compensation image sub-block in the horizontal/vertical
direction. In this specific implementation, the length of the affine motion compensation
image sub-block in the horizontal/vertical direction is obtained by adjusting the first
horizontal/vertical distance between the control points based on a proportion
relationship between the motion vector precision and the first component/second
component of the motion vector difference, so that the size of the affine motion
compensation image sub-block can match the motion vector precision of the affine
image block. This ensures decoding quality and reduces decoding compl exity.

[0030] Based on the first aspect of the present invention, the adjusting the length of
the affine motion compensation image sub-block in the horizontal /vertical direction, so
that the length of the affine image block in the horizontal/vertical direction isan integer
multiple of an adjusted length of the affine motion compensation image sub-block in
the horizontal/vertical direction may be specificaly: adjusting, that s,
increasing/decreasing, the length of the affine motion compensation image sub-block
in the horizontal/vertical direction by one or more unit lengths, and then cyclically
performing the foregoing solution until the length of the affine image block in the

horizontal/vertical direction is an integer multiple of an adjusted length of the affine
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motion compensation image sub-block in the horizontal/vertical direction. The unit
length is usualy one unit pixel. To be specific, the length of the affine motion
compensation image sub-block in the horizontal/vertical direction is adjusted, that is,
increased/decreased, by 1. In addition, the foregoing adjustment may be adjusting, that
is, increasing/decreasing, the length of the affine motion compensation image sub-block
in the horizontal/vertical direction by afixed step size, and the step sizeis an adjustment
value, that is, abasic unit used for adjusting alength of the affine motion compensation
image sub-block in the horizontal/vertical direction in each cycle. The step size may be
any value, and is usually the foregoing one unit pixel, or may be another value such as
2.5 unit pixels. Optionally, the step size/adjustment value used in the foregoing
adjustment may vary according to parity of an initial length (that is, an unadjusted
length) of the affine motion compensation image sub-block in the horizontal/vertical
direction. For example, when theinitial length of the affine motion compensation image
sub-block in the horizontal direction is an odd number, an odd step size is selected. For
example, an odd quantity of unit lengths, such as one unit length, is used as the step
size for the adjustment. When the initial length of the affine motion compensation
image sub-block in the horizontal direction is an even number, an even step size is
selected. For example, an even quantity of unit lengths is used as the step size. In this
implementation, it can be ensured that the length of the affine motion compensation
image sub-block in the horizontal/vertical direction can rapidly approximate to avalue
by which the length of the affine image block in the horizontal/vertical direction is
divisible, and complexity is further reduced.

[0031] To improve efficiency and reduce an operation time, in the decoding method
provided in the first aspect of the present invention, the length of the affine motion
compensation image sub-block in the horizontal/vertical direction may be adjusted to a
closest value by which the length of the affine image block in the horizontal /vertical
direction is divisible. If differences between the length of the affine motion
compensation image sub-block in the horizontal/vertical direction and two adjacent
values by which the length of the affine image block in the horizontal/vertical direction

is divisible are equal, an adjustment may be selected according to requirements of an
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encoder side and adecoder side. For example, if alow latency isrequired, an adjustment,
that is, an increase, may be selected. If high quality is required, an adjustment, that is,

adecrease, is selected.

[0032] When it is determined that the length of the affine image block in the
horizontal/vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal/vertical direction, to further simplify
an algorithm, a same table may be separately established on the encoder side and the
decoder side, and a possible maximum length of the affine image block in the
horizontal/vertical direction is split into a plurality of intervals by using an allowed
minimum divisor as a start value, for example, 2V. An interval spanis2V*, where i €

(0, (log, Wmax) — 1), and W is the possible maximum length of the affine image
block in the horizontal/vertical direction. An interval within which the length of the
affine motion compensation image sub-block in the horizontal/vertical direction falsis
determined, and alower limit value or an upper limit value of the interval within which
the length of the affine motion compensation image sub-block in the horizontal /vertical

direction fallsis used as afinally determined length of the affine motion compensation
image sub-block in the horizontal/vertical direction. For arule for obtaining the lower
limit value or the upper limit value, refer to an agreement between the encoder side and
the decoder side. An upper limit value or alower limit value of an approximate interval

may be explicitly indicated by using a bitstream, or may be selected in a round-off

manner. By using the foregoing table, afina length of the affine motion compensation
image sub-block in the horizontal/vertical direction may be determined through table
lookup based on the initial length of the affine motion compensation image sub-block
in the horizontal/vertical direction. Therefore, system complexity is reduced, and a
calculation time is reduced.

[0033] Optionally, to further reduce calculation complexity in the solution, in the
decoding method provided in the first aspect of the present invention, not only if the
length of the affineimage block in the horizontal/vertical direction isaninteger multiple
of the length of the affine motion compensation image sub-block in the

horizontal/vertical direction is determined, but whether the length of the affine motion
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compensation image sub-block in the horizontal/vertical direction isan integer multiple
of a preset length S that facilitates a calculation also needs to be determined. To be
specific, whether the length of the affine motion compensation image sub-block in the
horizontal /vertical direction meetsthe following two conditions needs to be determined:

(2) the length of the affine image block in the horizontal/vertical direction
is an integer multiple of the length of the affine motion compensation image sub-block
in the horizontal/vertical direction; and

(2) the length of the affine motion compensation image sub-block in the
horizontal/vertical direction is an integer multiple of the preset length S.
[0034] If the length of the affine motion compensation image sub-block in the
horizontal/vertical direction does not meet the two conditions, the length of the affine
motion compensation image sub-block in the horizontal/vertical direction is adjusted,
so that the length of the affine motion compensation image sub-block in the
horizontal/vertical direction meetsthe condition (1) and the condition (2). To be specific,
the length of the affine image block in the horizontal/vertical direction is an integer
multiple of an adjusted length of the affine motion compensation image sub-block in
the horizontal/vertical direction, and the adjusted length of the affine motion
compensation image sub-block in the horizontal /vertical directionisan integer multiple
of the preset length. The preset length Sis usualy 4, or may be a value such as 8, 16,
or 32, or Sisequa to 2", where nis zero or a positive integer. It should be noted that a
value of Sshould not be greater than the size of the affineimage block. This solutionis
applicable to an affine image block in any shape. When the affine image block is split
according to aquadtree (Quad Tree) rule, or the size of the affineimage block is2Nx2N,
namely, in a shape of a sguare, provided that either of the foregoing determining
conditions (1) and (2) is met, the other condition can be met. Therefore, only one of the
determining conditions needs to be activated/applied. A sequence for determining
whether the conditions (1) and (2) are met and a sequence for adjusting the length of
the affine motion compensation image sub-block in the horizontal/vertical direction
based on a determining result may be interchanged randomly.

[0035] In the decoding method provided in the first aspect of the present invention,
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to avoid a case in which the size of the affine motion compensation image sub-block is
invalid, that is, less than an allowed minimum size but greater than the size of the affine
image block, an amplitude limiting operation may be selected and performed on the
length, determined in the foregoing manner, of the affine motion compensation image
sub-block in the horizontal/vertical direction. To be specific, a comparison manner is
used, to enable the length of the affine motion compensation image sub-block in the
horizontal/vertical direction to fall within arange from alower limit Tm/Tn to an upper
limit W/H. Tm/Tn isapreset value and is usually 4, and W/H isthe length of the affine
image block in the horizontal/vertical direction.

[0036] Further, the decoding method provided in the first aspect of the present
invention is applicable to an affine transform model based on three control points and
an affine transform model based on two control points. In the affine transform model
based on three control points, the lengths of the affine motion compensation image sub-
block in the vertical direction and the horizontal direction need to be independently
obtained and independently adjusted. Correspondingly, in the affine transform model
based on two control points, only the length that is of the affine motion compensation
image sub-block in one of the horizontal direction and the vertical direction and that
needs to be independently obtained is obtained, and the length in the other direction is
further deduced; and the lengths in both the directions need to be independently
adjusted. When the size of the affineimage block is 2Nx2N of aregular square, because
the lengths of the affineimage block in the horizontal direction and the vertical direction
arethe same, only one of thelengths of the affineimage block in the horizontal direction
and the vertical direction needs to be determined and adjusted.

[0037] According to a second aspect, a video image encoding method is provided,
mainly including: determining a motion vector difference of an affine image block;
determining motion vector precision of the affine image block; determining asize of an
affine motion compensation image sub-block in the affine image block based on the
motion vector difference, the motion vector precision, adistance between control points
in the affine image block, and a size of the affine image block, where the size includes

alength in ahorizontal direction and alength in avertical direction, so that alength of
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the affine image block in the horizontal direction is an integer multiple of the length of
the affine motion compensation image sub-block in the horizontal direction, and a
length of the affine image block in the vertical direction is an integer multiple of the
length of the affine motion compensation image sub-block in the vertical direction; and
the control points are pixels used to determine the motion vector difference; and
performing encoding processing on the affine image block based on the size of the
affine motion compensation image sub-block.

[0038] In the video image encoding method provided in the second aspect of the
present invention, the size of the affine motion compensation image sub-block is
adaptively determined based on the determined two parameters, that is, the motion
vector difference and the motion vector precision, and in combination with the distance
between the control pointsin the affine image block and the size of the affineimage, so
that the affine image block can be split into a plurality of affine motion compensation
image sub-blocks with a same size. This can greatly reduce complexity on an encoder
side and improve encoding efficiency. The video image encoding method in the second
aspect of the present invention includes the same core steps, that is, determining asize
of an affine motion compensation image sub-block and adjusting the size of the affine
motion compensation image sub-block, as the video image decoding method in the first
aspect of the present invention, but includes the different last step. Therefore, the
solutionsin the video image decoding method in the first aspect of the present invention
are also applicable to the video image encoding method in the second aspect of the
present invention. For details, refer to the foregoing descriptions of the video image
decoding method in the first aspect.

[0039] According to athird aspect, a video image decoding apparatus is provided,
mainly including: a motion vector difference determining module, configured to
determine a motion vector difference of an affine image block; a motion vector
precision determining module, configured to determine motion vector precision of the
affine image block; an image sub-block size determining module, configured to
determine a size of an affine motion compensation image sub-block in the affine image

block based on the motion vector difference, the motion vector precision, a distance
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between control pointsin the affine image block, and a size of the affine image block,
where the size includes a length in a horizontal direction and a length in a vertical
direction, so that a length of the affine image block in the horizontal direction is an
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal direction, and a length of the affine image block in the vertical direction is
an integer multiple of the length of the affine motion compensation image sub-block in
the vertical direction; and the control points are pixels used to determine the motion
vector difference; and a decoding module, configured to perform decoding processing
on the affine image block based on the size of the affine motion compensation image
sub-block.

[0040] The video image decoding apparatus provided in the third aspect of the
present invention corresponds to the video image decoding method provided in the first
aspect of the present invention, has functions of implementing all steps in the video
image decoding method provided in the first aspect of the present invention, and can
achieve sametechnical effects, that is, greatly reduce complexity on a decoder side and
improve decoding efficiency.

[0041] According to afourth aspect, avideo image encoding apparatusis provided,
mainly including: a motion vector difference determining module, configured to
determine a motion vector difference of an affine image block; a motion vector
precision determining module, configured to determine motion vector precision of the
affine image block; an image sub-block size determining module, configured to
determine a size of an affine motion compensation image sub-block in the affine image
block based on the motion vector difference, the motion vector precision, a distance
between control pointsin the affine image block, and a size of the affine image block,
where the size includes a length in a horizontal direction and a length in a vertical
direction, so that a length of the affine image block in the horizontal direction is an
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal direction, and a length of the affine image block in the vertical direction is
an integer multiple of the length of the affine motion compensation image sub-block in

the vertical direction; and the control points are pixels used to determine the motion
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vector difference; and an encoding module, configured to perform encoding processing
on the affine image block based on the size of the affine motion compensation image
sub-block.

[0042] The video image encoding apparatus provided in the fourth aspect of the
present invention corresponds to the video image encoding method provided in the
second aspect of the present invention, has functions of implementing all stepsin the
video image encoding method provided in the second aspect of the present invention,
and can achieve sametechnical effects, that is, greatly reduce complexity on an encoder
side and improve encoding efficiency.

[0043] According to a fifth aspect, a video image decoding device is provided,
including a processor and a nonvolatile memory, where the processor invokes program
code stored in the memory to implement the decoding method provided in the first
aspect of the present invention.

[0044] According to a sixth aspect, a video image encoding device is provided,
including a processor and a nonvolatile memory, where the processor invokes program
code stored in the memory to implement the encoding method provided in the second
aspect.

[0045] Based on the foregoing technical solutions, according to the video image
encoding method, the video image decoding method, the encoding apparatus, the
decoding apparatus, the encoding device, and the decoding device in the embodiments
of the present invention, the size of the affine motion compensation image sub-block is
adaptively determined based on the determined two parameters, that is, the motion
vector difference and the motion vector precision, and in combination with the distance
between the control pointsin the affine image block and the size of the affineimage, so
that the affine image block can be split into a plurality of affine motion compensation
image sub-blocks with a same size. This reduces encoding/decoding complexity and

improves encoding/decoding efficiency.
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BRIEF DESCRIPTION OF DRAWINGS

[0046] To describe the technical solutions in the embodiments of the present
invention more clearly, the following briefly describes the accompanying drawings
required for describing the embodiments. Apparently, the accompanying drawings in
the following descriptions show merely some embodiments of the present invention,
and a person of ordinary skill in the art may still derive other drawings from these
accompanying drawings without creative efforts.

[0047] FIG. 1 isaschematic diagram of an image block in avideo image encoding
process,

[0048] FIG. 2 isaschematic diagram of a basic video image encoding procedure;
[0049] FIG. 3isaschematic diagram of split of an image block and a relationship
between the image block and a motion vector in a video image encoding process;
[0050] FIG. 4 isaschematic diagram of obtaining amotion vector field of animage
block through bilinear interpolation;

[0051] FIG. 5(a) and FIG. 5(b) are a schematic diagram of obtaining a motion
vector field of an image block by using an affine transform model;

[0052] FIG. 6 is a schematic framework diagram of a video decoder used for a
decoding method according to an embodiment of the present invention;

[0053] FIG. 7 isaschematic flowchart of avideo image decoding method according
to an embodiment of the present invention;

[0054] FIG. 8 is a schematic diagram of an affine image block and control points
according to an embodiment of the present invention;

[0055] FIG. 9 is another schematic diagram of an affine image block and control
points according to an embodiment of the present invention;

[0056] FIG. 10 is a schematic diagram of three non-overlapping pixelsin an affine
image block according to an embodiment of the present invention;

[0057] FIG. 11 is still another schematic diagram of an affine image block
according to an embodiment of the present invention;

[0058] FIG. 12 is another schematic flowchart of a video image decoding method
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according to an embodiment of the present invention;

[0059] FIG. 13 is still another schematic flowchart of a video image decoding
method according to an embodiment of the present invention;

[0060] FIG. 14 is a schematic flowchart of a video image encoding method
according to an embodiment of the present invention;

[0061] FIG. 15 is another schematic flowchart of a video image encoding method
according to an embodiment of the present invention;

[0062] FIG. 16 is still another schematic flowchart of a video image encoding
method according to an embodiment of the present invention;

[0063] FIG. 17 is a schematic block diagram of a decoding apparatus according to
an embodiment of the present invention;

[0064] FIG. 18 isaschematic block diagram of an encoding apparatus according to
an embodiment of the present invention;

[0065] FIG. 19 is a schematic block diagram of a decoding device according to an
embodiment of the present invention; and

[0066] FIG. 20 isaschematic block diagram of an encoding device according to an

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0067] An objective of the present invention is to reduce encoding/decoding
complexity while maintaining motion compensation prediction performance based on
an affine transform, so that amethod can be effectively practicable. Inthis specification,
an image block that independently has an affine transform parameter is referred to as
an affine image block, that is, an affine block. An image sub-block that is obtained
through split from the affine image block and that is used for motion compensation
prediction is referred to as an affine motion compensation (Affine Motion
Compensation, Affine-M C for short) sub-image, and is denoted as an affine-M C block.
A technica solution provided in the present invention is to adaptively split an affine

block into a pluraity of affineeMC blocks with a same size according to an
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encoding/decoding requirement. A specific method is to adaptively split, based on
motion vector precision of the affine block, a motion vector of the affine block, and a
distance between control pointsin the affine block, the affine block into the affine-MC
blocks that meet the requirement.

[0068] A decoder side is used as an example below to describe solutions of the
present invention by using specific embodiments.

[0069] On the decoder side, a decoder is usually used to implement a decoding
method, and decodes and reconstructs an encoded video bitstream. A basic logica
structure of the decoder is shown in FIG. 6. A video decoder 60 includes an entropy
decoding unit 650, a prediction processing unit 652, a dequantization unit 654, an
inverse transform processing unit 656, a reconstruction unit 658, a filter unit 659, and
a decoded image buffer 660. The prediction processing unit 652 includes a motion
compensation unit 662 and an intra-frame prediction processing unit 664. The entropy
decoding unit 650 includes a regular CABAC encoding/decoding engine 666 and a
bypass encoding/decoding engine 668. In another embodiment, the video decoder 60
may include more or fewer or different function components.

[0070] A basic working process of the video decoder 60 is as follows. After
receiving an encoded video bitstream (referred to as a bitstream for short below), the
entropy decoding unit 650 parses the bitstream to extract a syntactic element from the
bitstream. As a part of bitstream parsing, the entropy decoding unit 650 may parse out
the syntactic element that is in the bitstream and on which entropy encoding has been
performed. The prediction processing unit 652, the dequantization unit 654, the inverse
transform processing unit 656, the reconstruction unit 658, and the filter unit 659 may
decode video data based on the syntactic element extracted from the bitstream, that is,
generate decoded video data. The syntactic element may include a regular CABAC
encoded/decoded binary codeword and a bypass encoded/decoded binary codeword.
The entropy decoding unit 650 may use the regular CABA C encoding/decoding engine
666 to decode the regular CABAC encoded/decoded binary codeword, and may use the
bypass encoding/decoding engine 668 to decode the bypass encoded/decoded binary

codeword.
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[0071] The prediction processing unit 652 includes the motion compensation unit
662 and the intra-frame prediction processing unit 664. When inter-frame prediction
encoding is used for ato-be-decoded image block, the motion compensation unit 662
may determine one or more reference blocks based on motion information of the to-be-
decoded image block, and generate a predictive pixel block of the to-be-decoded image
block based on the reference block. When intra-frame prediction encoding is used for
the to-be-decoded image block, the intra-frame prediction processing unit 664 performs
intra-frame prediction to generate a predictive pixel block of theimageblock. Theintra-
frame prediction processing unit 664 may generate the predictive pixel block of the to-
be-decoded image block based on a pixel of a spatialy adjacent image block by using
an intra-frame prediction mode.

[0072] The reconstruction unit 658 reconstructs the predictive pixel block obtained
by the prediction processing unit 652 and residual data of the to-be-decoded image
block that has been processed by the dequantization unit 654 and the inverse transform
processing unit 656, to obtain a reconstructed image block of the to-be-decoded image
block. A frame of image that includes a plurality of image blocks isfiltered by the filter
unit 659, and then stored in the decoded image buffer 660. In this way, decoding of the
encoded video bitstream is completed. A decoded image stored in the decoded image
buffer 660 may be directly output to a display device for display, or may be used as a
reference image in a subsequent bitstream decoding process.

[0073] The technical solution of the present invention is applied to a process in
which the motion compensation unit 662 performs motion compensation prediction
decoding. An example decoding processis shown in FIG. 7. It should be noted that a
decoding method and an encoding method in the present invention are essentially the
same, and the decoding method is areverse process of the encoding method. Although
the decoding method is used as an example in the following, unless clearly stated, the
method is basically the same as the encoding method. Therefore, in a decoding process
described in the following, an explanation and a description related to encoding do not
constitute any conflict or inconsistency with the solution.

[0074] FIG. 7 isaschematic flowchart of avideo image decoding method according
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to an embodiment of the present invention. Specifically, as shownin FIG. 7, the method
700 includes the following steps:

[0075] S710. Determine a motion vector difference of an affine image block.
[0076] S720. Determine motion vector precision of the affine image block.

[0077] S730. Determine a size of an affine motion compensation image sub-block
in the affine image block based on the motion vector difference, the motion vector
precision, a distance between control pointsin the affine image block, and a size of the
affine image block, where the size includes a length in a horizontal direction and a
length in avertical direction, so that alength of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and a length of the affine image block in the
vertical direction isan integer multiple of the length of the affine motion compensation
image sub-block in the vertical direction; and the control points are pixels used to
determine the motion vector difference.

[0078] S740. Perform decoding processing on the affine image block based on the
size of the affine motion compensation image sub-block.

[0079] Specificaly, a decoding/encoding device determines the motion vector
difference of the affine image block based on the determined control points, determines
the motion vector precision of the affine image block, and determines the size of the
affine motion compensation image sub-block in the affine image block based on the
determined motion vector difference and motion vector precision, the distance between
the control points, and the size of the affine image block, where the size of the affine
motion compensation image sub-block isasize used for splitting the affineimage bl ock,
and the affine image block is split into aplurality of affine motion compensation image
sub-blockswith a same size based on the split size. Then, the decoding/encoding device
decodes the affine image block based on the affine motion compensation image sub-
blocks. It should be noted that the affine image block is usually in a shape of aregular
rectangle or square. Correspondingly, the affine motion compensation image sub-block
is aso in a shape of aregular rectangle or square. Therefore, after the lengths of the

affine motion compensation sub-image in the horizontal direction and the vertical
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direction are determined, the overall size of the affine motion compensation sub-image
can be determined. The horizontal direction and the vertical direction are a reference
coordinate system that is commonly used in the art and is used to locate a position of
an image block/an affine image block in a video image. The horizontal direction
generally represents a direction of along side of aregular rectangular video image, the
vertical direction generally represents a direction of a short side of the regular
rectangular video image, and the horizontal direction and the vertical direction are
perpendicular to each other. Without loss of generality, the horizontal direction may be
replaced with afirst direction, and the vertical direction may be replaced with a second
direction perpendicular to the first direction. However, for ease of description, the
horizontal direction and the vertical direction are used for description in this
specification. In addition, the decoding an affine image block described in the decoding
method in this specification is a process of parsing out encoded data from a bitstream
and reconstructing and restoring an encoded image by using an affineimage block asa
basic unit. Although the decoding an affine image block isused, it cannot be considered
that the affine image block has been reconstructed.

[0080] By performing the video image decoding method in this embodiment of the
present invention, the motion compensation unit 662 determines the size of the affine
motion compensation image sub-block based on the determined motion vector
difference and motion vector precision of the affine image block, the distance between
the control points, and the size of the affine image block, splits the affine image block
into a plurality of affine motion compensation sub-images with a same size based on
the size of the affine motion compensation image sub-block, and then performs
decoding processing. Therefore, in a decoding process, an affine motion compensation
image sub-block with an appropriate size can be adaptively selected based on a change
of the foregoing parameters, decoding complexity is reduced, and performance is
improved.

[0081] It should be understood that, in this embodiment of the present invention,
the affine image (Affine) block is an image block whose motion vectors of all units

meet same affine models, for example, asame affine model, and that can be represented
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by using a same parameter or asame group of parameters. The unit isagroup of pixels,
for example, may be apixel, or may be a1x3 or 2x4 block structure or the like. Thisis
not limited in the present invention. In addition, in this embodiment of the present
invention, any non-overlapping pixels may be selected as control points to determine
the motion vector difference of the affine block. This is not limited in the present
invention.
[0082] Preferably, S710 includes:

determining a first component of the motion vector difference based on a
difference between motion vectors of a first control point and a second control point
that are located on a same horizontal line; and/or

determining a second component of the motion vector difference based on
a difference between motion vectors of athird control point and a fourth control point
that are located on a same vertical line.
[0083] There is a first horizontal distance between the first control point and the
second control point, and thereisafirst vertical distance between the third control point
and the fourth control point. It should be noted that and/or in the solution included in
step S710 specifically indicates the following three different technical solutions:
[0084] Solution 1. A method for determining the motion vector difference of the
affine image block based on three control points includes: determining the first
component of the motion vector difference based on the difference between the motion
vectors of the first control point and the second control point that are located on the
same horizontal line, and determining the second component of the motion vector
difference based on the difference between the motion vectors of the third control point
and the fourth control point that are located on the same vertical line.
[0085] Solution 2: A method for determining the motion vector difference of the
affine image block based on two control points in the horizontal direction includes:
determining the first component of the motion vector difference based on the difference
between the motion vectors of the first control point and the second control point that
are located on the same horizontal line.

[0086] Solution 3: A method for determining the motion vector difference of the
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affine image block based on two control points in the vertical direction includes:
determining the second component of the motion vector difference based on the
difference between the motion vectors of the third control point and the fourth control
point that are located on the same vertical line.

[0087] It should be understood that in this embodiment of the present invention, the
first component of the motion vector differenceisahorizontal component of the motion
vector difference, and the second component of the motion vector difference is a
vertical component of the motion vector difference. In Solution 1, the first component
of the motion vector difference and the second component of the motion vector
difference jointly reflect the motion vector difference of the affine image block.
However, in Solution 2 and Solution 3, the first component of the motion vector
difference and the second component of the motion vector difference independently
reflect the motion vector difference of the affine image block. In other words, in
Solution 1, the motion vector difference of the affine image block includes the first
component of the motion vector difference and the second component of the motion
vector difference; in Solution 2, the motion vector difference of the affine image block
includes the first component of the motion vector difference; and in Solution 3, the
motion vector difference of the affine image block includes the second component of
the motion vector difference. It should aso be understood that in this embodiment of
the present invention, first, second, third, and fourth are only used to distinguish
between pixels and should not constitute any limitation on the protection scope of the
present invention. For example, the first control point may also be referred to as the
second control point, and the second control point may be referred to as the first control
point.

[0088] Optionaly, in this embodiment of the present invention, the first control
point and the third control point are the same pixel. To be specific, three control points
are selected, and one of the three control pointsislocated on a same horizontal line as
one of the other two control points, and is located on a same vertical line as the last
control point.

[0089] Optionally, in this embodiment of the present invention, the first control
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point, the second control point, the third control point, and the fourth control point are
vertexes of the affine block. It is assumed that four vertexes in an affine block are
respectively denoted as an upper left vertex, alower |eft vertex, an upper right vertex,
and alower right vertex.

[0090] In Solution 1, any three vertexes in the two orthogonal directions may be
selected to determine a motion vector difference of the affine block. For example, the
upper left vertex, the lower left vertex, and the upper right vertex may be selected, or
the upper left vertex, the upper right vertex, and the lower right vertex may be selected.
[0091] In Solution 2, any two vertexes located on a same horizontal line may be
selected to determine a motion vector difference of the affine block. For example, the
upper left vertex and the upper right vertex may be selected, or the lower left vertex and
the lower right vertex may be selected.

[0092] In Solution 3, any two vertexes located on a same vertical line may be
selected to determine a motion vector difference of the affine block. For example, the
upper left vertex and the lower |eft vertex may be selected, or the upper right vertex and
the lower right vertex may be selected. Thisis not limited in the present invention.
[0093] Optionaly, in this embodiment of the present invention, a difference
between components that are of the motion vectors of the first control point and the
second control point and that are in any one of the two directions (the horizonta
direction and the vertical direction, or referred to as an x direction and a y direction)
may be determined as the first component of the motion vector difference of the affine
block, and a difference between components that are of the motion vectors of the third
control point and the fourth control point and that are in any one of the two directions
may be determined as the second component of the motion vector difference of the
affine block. The manner of determining the motion vector difference is applicable to
Solutions 1, 2, and 3. Alternatively, according to actua requirements for encoding
complexity and encoding performance, a value between two differences between the
components of the motion vectors of the first control point and the second control point
in thetwo directions may be selected and determined asthe first component, and avalue

between two differences between the components of the motion vectors of the third
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control point and the fourth control point in the two directions may be selected and
determined as the second component. Thisis not limited in the present invention.
[0094] A motion vector of each of the first control point to the fourth control point
usually includes two components, that is, a horizontal component and a vertica
component. Therefore, in the foregoing steps, the determining a first component of the
motion vector difference based on a difference between motion vectors of afirst control
point and a second control point that are located on a same horizontal line, and the
determining a second component of the motion vector difference based on a difference
between motion vectors of a third control point and a fourth control point that are
located on a same vertical line may be specifically implemented in the following
manner:

determining a first horizontal component difference and a first vertica
component difference between the motion vectors of the first control point and the
second control point, and determining a larger one of the first horizontal component
difference and the first vertical component difference as the first component of the
motion vector difference; and

correspondingly determining a second horizontal component difference and
asecond vertical component difference between the motion vectors of the third control
point and the fourth control point, and determining alarger one of the second horizontal
component difference and the second vertica component difference as the second

component of the motion vector difference.
[0095] To be specific, if VX,,) and W, are used to represent a horizontal

component and avertical component of amotion vector of apixel onaposition (x,Y),
the motion vector difference of the affine block may be determined according to
Formulas (13) and (14):

Amvper = max(|vxuw,y) = vxoy | [vYwy = vYonl) (13)

AMVye, = max(|vxemy — Vol VY — eol)  (14)
[0096] max represents a maximum value, Amuvy,, represents the horizontal

component of the motion vector difference of the affine block, Amuv,,, representsthe
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vertical component of the motion vector difference of the affine block, W represents
thefirst horizontal distance between thefirst control point and the second control point,
and H representsthefirst vertical distance between thethird control point and the fourth
control point. Referring to FIG. 8, Formula (13) expresses that a motion vector
horizonta difference Amuvy,,,- is a maximum delta of components of motion vectors
of two control points in a same horizontal direction, in other words, an absolute value
of amotion vector difference is the largest. For example, vertexes 0 and 1 or vertexes
2 and 3 may be selected as the control points to calculate Amvy,,,. Formula (14)
expresses that a motion vector vertica difference Amuv,,, is a maximum delta of
components of motion vectors of two control pointsin asamevertical direction, in other
words, an absolute value of a motion vector difference is the largest. For example,
vertexes 0 and 2 or vertexes 1 and 3 may be selected as the control points to calculate
Amuv,,,. It may be understood that Formulas (13) and (14) are applicable to any one of
Solutions 1, 2, and 3. Details are as follows:
[0097] In Solution 1, the motion vector difference of the affine image block is
determined based on three control points, and the motion vector difference includesthe
first component and the second component. Therefore, in Solution 1, the motion vector
difference of the affineimage block is obtained by using acombination of Formula (13)
and Formula (14).
[0098] In Solution 2, the motion vector difference of the affine image block is
determined based on two control points in the horizontal direction, and the motion
vector differenceincludes only thefirst component. Therefore, in Solution 2, the motion
vector difference of the affineimage block is obtained by using Formula (13). FIG. 8is
used as an example. In most cases, a motion vector of a vertex in the affine block is
known. In this case, the motion vector difference may be directly calculated based on
the motion vector of the vertex in the affine block.
[0100] If motion vectors ¥, and ¥; of vertexesin the affine block in FIG. 8 are
known, then:

Amvy,, = max(|vx, — vxgl, [lvy, —vyol) (15)

[0101] If motion vectors ¥, and ¥; of vertexesin the affine block in FIG. 8 are
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known, then:
Amvy,, = max(|vx; — vx,|, lvy; —vy,|)  (16)

[0102] A combination of other known motion vectors may also be selected. Thisis
not limited in the present invention.

[0103] The motion vectors of the control points used in the foregoing solution may
be obtained based on an affine transform model. For example, when a 4-parameter
affine transform model is used, and (0,0) on an upper left corner and (W, 0) on an
upper right corner in the affine image block are used as the control points, a model

formulais as follows:

VX1 —VX vyq1—V.
vx = 2700y IR0y 4 gy
vylvl/vyo vxlw—/vxo (17)
vy = X+ +v
y w w y y0

[0104] (vxy, vyy) and (vxq,vy;) are respectively motion vectors of the control
points on the upper left corner and the upper right corner. If coordinates (0,h) and
(w,h) of control pointson alower left corner and a lower right corner are substituted
into theformula, (vx,,vy,) and (vx;, vy;) may be obtained.
[0105] In Solution 3, the motion vector difference of the affine image block is
determined based on two control pointsin the vertical direction, and the motion vector
difference includes only the second component. Therefore, in Solution 3, the motion
vector difference of the affine image block is obtained by using Formula (14). FIG. 8is
used as an example. In most cases, a motion vector of a vertex in the affine block is
known. In this case, the motion vector difference may be directly calculated based on
the motion vector of the vertex in the affine block.
[0106] If motion vectors ¥, and v, of vertexesin the affine block in FIG. 8 are
known, then:

Amuv,,., = max(|vx, — vx,l, [lvy, —vyel)  (18)
[0107] If motion vectors v; and 75 of vertexes in the affine block in FIG. 8 are
known, then:

Amv,,e, = max(|vxs — vx.|, |lvys —vy.l)  (19)

[0108] A combination of other known motion vectors may also be selected. Thisis
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not limited in the present invention.

[0109] The motion vectors of the control points used in the foregoing solution may
be obtained based on an affine transform model. For example, when a 4-parameter
affine transform model is used, and (0,0) on an upper left corner and (0,H) on a

lower left corner are used as the control points, amodel formulais as follows:

VYo —=VY, VX —VX,
Uy = ZH x + —=—2y + vx,
20)
— VX2—VXo VY2—VYo (
vy = TR + P + Vyo

[0110] (vxy, vyy) and (vx,, vy,) are respectively motion vectors of the control
points on the upper left corner and the lower left corner. If coordinates (w,0) and
(w, h) of control pointson an upper right corner and alower right corner are substituted
into theformula, (vx,,vy;) and (vxs, vy;) may be obtained.

[0111] Optionally, in this embodiment of the present invention, the motion vector
difference is obtained based on an affine model, that is, the motion vector differenceis
obtained by determining an affine transform parameter of a pixel in the affine image
block. It should be noted that pixels in the affine image block have a same affine
transform parameter.

[0112] Correspondingly, the foregoing step of determining a first horizonta
component difference and a first vertical component difference between the motion
vectorsof thefirst control point and the second control point isspecifically: determining
the first horizontal component difference and the first vertical component difference
based on the affine transform parameter and the first horizontal distance; and the
foregoing step of determining a second horizontal component difference and a second
vertical component difference between the motion vectors of the third control point and
the fourth control point is specifically: determining the second horizontal component
difference and the second vertica component difference based on the affine transform
parameter and the first vertical distance.

[0113] It should be understood that sequence numbers of the foregoing processes
do not indicate an execution sequence. The execution sequence of the processes should

be determined based on functions and internal logic of the processes, and should not

31



constitute any limitation on the implementation processes of this embodiment of the
present invention.
[0114] Optionally, in thisembodiment of the present invention, the affine transform
model may be a prior-art 6-parameter affine transform model, or may be a prior-art 4-
parameter or 2-parameter affine transform model. The 6-parameter affine transform
model is mainly applied to a scenario in Solution 1 based on three control points, and
the 4-parameter affine transform model is mainly applied to scenariosin Solution 2 and
Solution 3 based on two control points. The following describes a process of obtaining
the motion vector difference based on an affine transform parameter by separately using
the 6-parameter affine transform model and the 4-parameter affine transform model as
an example.
[0115] In the 6-parameter affine transform model, it is assumed that (x,y) are
coordinates of a pixel P of the current affine image block in the current image,
(X',y') are coordinates of apixel P' that isin areference image and that matches
the pixel P, and a,b,c,d,e f are affine transform parameters. If the affine
transform parameters are known, the position (X', y’) of the pixel (X,y) in the
reference image can be calculated, and therefore a prediction signal of the pixel can be
obtained from the reference image.

X'=ax+by+e  (21)

y=cx+dy+f (22
[0116] The affine transform parameter may usually be calculated based on motion
vectors of some pixels in the affine image block, and a horizontal component and a
vertical component of a motion vector may be expressed by Formulas (23) and (24),
respectively:

VX=X—X' (23)

w=y-y' (24
[0117] Formula (21) is substituted into Formula (23), and Formula (22) is
substituted into Formula (24), to obtain a horizontal component and a vertical

component of a motion vector of the pixel whose coordinates are (x, y), where the
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horizontal component and the vertical component are expressed by Formulas (25) and
(26), respectively:

vx=(1l-a)x—by-e (25)

vw=(1-d)y-cx-f (26)
[0118] Formula (25) is substituted into Formula (13), and Formula (26) is
substituted into Formula (14). In thisway, Formulas (13) and (14) are transformed into
Formulas (27) and (28), respectively:

Amvper = max(|(1 — )W\, [-cW])  (27)

Amvye, = max(|-bH|,|(1 —d)H])  (28)
[0119] The first component and the second component of the motion vector
difference of the affine block can be determined based on the distance between the
control points and by determining the affine transform parameters a, b, €,and d.
[0120] In the 4-parameter affine transform model, it is assumed that (x,y) are
coordinates of apixel P of the affine image block in the current image, (X',y’) are
coordinates of apixel P' that isin areference image and that matches the pixel P,
and a,b,e f are affine transform parameters. If the affine transform parameters are
known, the position (X',y’) of the pixel (X,y) in the reference image can be
calculated, and therefore a prediction signal of the pixel can be obtained from the

reference image:

X' =ax+by+e -
y' =—bx+ay+ f (29)
X =ax+e 20
y' =by+f (30)

[0121] Formula (29) corresponds to the scenario in Solution 2 in which the motion
vector difference of the affine image block is determined based on two control points
in the horizontal direction. Formula (30) corresponds to the scenario in Solution 3 in
which the motion vector difference of the affine image block is determined based on
two control pointsin the vertical direction.

[0122] The affine transform parameters may usually be cal culated based on motion
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vectors of some pixelsin the image block. For a horizontal component and a vertical
component of a motion vector, refer to Formulas (23) and (24). Formulas (29) and (30)
are substituted into Formulas (23) and (24), respectively, to obtain a horizontal
component and avertical component of amotion vector of the pixel whose coordinates
are (X, y), where the horizontal component and the vertica component are expressed

by Formulas (31) and (32), respectively:

(31)

w=(l-a)x—by—e
w=bx+(1-a)y—f

w=(1-a)x—e
{W: @-oy-1
[0123] Formulas (31) and (32) are substituted into Formulas (13) and (14). In this
way, Formulas (13) and (14) aretransformed into Formulas (33) and (34), respectively:

Amvyer = max(|(1 — a)W|, [bW]) (33)
Amvy,e, = max(|bH|, [(1 — a)H|) (34)

[0124] The first component or the second component of the motion vector
difference of the affine block in the scenario in Solution 2 or Solution 3 can be
determined based on the distance between the control points and by determining the
affine transform parameters aand b.
[0125] It should be understood that a method for determining the motion vector
difference when the 2-parameter affine transform model is used is essentially the same
asthe method for determining the motion vector difference when the 6-parameter affine
transform model or the 4-parameter affine transform model is used. For brevity, details
are not described herein again.
[0126] Optionally, in this embodiment of the present invention, in a decoding
process, the affine transform parameter may be obtained by performing iterative
calculation on the parameter. For example, the parameter a is increased by 1, to
determine whether a motion compensation prediction signal based on the modéd is
optimal. Alternatively, the affine transform parameter may be obtained through
deduction based on an affine transform parameter of an adjacent affine block. However,

thisisnot limited in the present invention.

34



[0127] Optionaly, in this embodiment of the present invention, the motion vector
of the first control point, the motion vector of the second control point, the motion
vector of the third control point, and the motion vector of the fourth control point may
be determined, to determine the motion vector difference of the affine image block.
[0128] Correspondingly, in the scenario in Solution 1, a difference between a
horizontal component of the motion vector of the first control point and a horizontal
component of the motion vector of the second control point is determined as the first
horizontal component difference; a difference between a vertical component of the
motion vector of the first control point and a vertical component of the motion vector
of the second control point is determined as the first vertica component difference; a
difference between a horizontal component of the motion vector of the third control
point and a horizontal component of the motion vector of the fourth control point is
determined as the second horizontal component difference; and a difference between a
vertical component of the motion vector of the third control point and a vertical
component of the motion vector of the fourth control point is determined as the second
vertical component difference.

[0129] In the scenario in Solution 2, a difference between a horizontal component
of the motion vector of the first control point and a horizontal component of the motion
vector of the second control point is determined as the first horizontal component
difference; and a difference between a vertical component of the motion vector of the
first control point and a vertical component of the motion vector of the second control
point is determined as the first vertica component difference.

[0130] In the scenario in Solution 3, a difference between a horizontal component
of the motion vector of the third control point and a horizontal component of the motion
vector of the fourth control point is determined as the second horizontal component
difference; and a difference between a vertical component of the motion vector of the
third control point and a vertical component of the motion vector of the fourth control
point is determined as the second vertical component difference.

[0131] Specificaly, the motion vectors of the control points may be directly

determined, and the first component and the second component of the motion vector
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difference of the affine block can be directly obtained by calculating differences
between components of the motion vectors.

[0132] For example, FIG. 9 is a schematic diagram of an affine image block and
control points according to an embodiment of the present invention. Two control points
A and B with a distance W are located on a same horizontal line, and two control
points C and D withadistance h arelocated on asame vertica line. If motion vectors
of the control points A, B, C, and D are known, the first component and the second
component of the motion vector difference of the affine block may be determined

according to Formulas (35) and (36):
ATV, = maX(VXB — VX Vs _WA) (35)

AV, = MaX(VX — V%o, We —Wp)  (36)
[0133] Optionally, in this embodiment of the present invention, the control points
A and C may be the same pixel.
[0134] Optionaly, in this embodiment of the present invention, the control points
A, B, C, and D may be vertexes of the affine block. In this case, the distance between
the control points A and B is awidth W of the affine block, and the distance between
the control points C and D is aheight H of the affine block.
[0135] Optionaly, in this embodiment of the present invention, the first control
point and the second control point are two adjacent pixels, and the third control point
and the fourth control point are two adjacent pixels. In other words, the control points
are not necessarily selected from the four corner points, also referred to as vertexes, in
the affine image block, but may be points that are on any positions in the affine image
block and that are jointly set by an encoder side and a decoder side, explicitly indicated
in a bitstream by using signaling, or obtained through estimation or duplication based
on control pointsin asurrounding affine image block. In this case, determining the first
horizontal component difference, the first vertical component difference, the second
horizontal component difference, and the second vertical component difference is
specificaly as follows:

[0136] A motion vector of afirst pixel, a motion vector of a second pixel, and a
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motion vector of athird pixel are determined, where the first pixel, the second pixel,
and the third pixel are pixels that do not overlap with each other; a second horizonta
distance and a second vertical distance between the first pixel and the second pixel are
determined; a third horizontal distance and a third vertical distance between the first
pixel and the third pixel are determined; and the first horizontal component difference,
the first vertical component difference, the second horizontal component difference,
and the second vertical component difference are determined based on the motion
vector of thefirst pixel, the motion vector of the second pixel, the motion vector of the
third pixel, the second horizontal distance, the second vertical distance, the third
horizontal distance, and the third vertical distance. The foregoing is described by using
Solution 1 based on three control points as an example. A difference between Solution
2 or Solution 3 based on two control points and Solution 1 based on three control points
liesin: Only afirst component difference or a second component differencein Solution
1 isused asthe motion vector difference of the affine image block based on two control
points.

[0137] Specifically, it isassumed that A, B, and C are any three pixelsin theimage

block that do not overlap with each other, positions of the three pixelsare shownin FIG.
10, and motion vectors of the three pixelsare (WX,,W,), (WX, W;),and (VX-,W.),
respectively. A distance between the pixel A and the pixel B in the horizontal direction
is W, and a distance between the pixel A and the pixel B in the vertical direction is
h . A distance between the pixel A and the pixel C in the horizontal direction is W,
and a distance between the pixel A and the pixel C in the vertical directionis h,. A
distance between the pixel B and the pixel C inthe horizontal directionis W, —W, and
a distance between the pixel B and the pixel C in the vertical directionis h+h,. Itis
assumed that differences between horizontal components of motion vectors of two

pixels that are adjacent in the horizontal direction are AMMX, and AW, ,

respectively, and differences between vertical components of motion vectors of two
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pixels that are adjacent in the vertical direction are AMVX, and AMW,, ,
respectively. Because a motion vector in the image block changes linearly, Amvx_,

AMA,L . AmX, , and AmWy, may be determined by determining the motion

vectors of the pixelsA, B, and C, and a motion vector difference between the adjacent
pixelsin theimage block can be determined. Specifically, the motion vector difference

may be determined according to Formulas (37) to (40):
WXg =W, + W - AWK, +hy - A, (37)
We =W+ WAy, +h-Amvy, (39)
VKo =Xy + W - AMVX, + ), - AWK (39)

We =W, +W, - Amwy,, +h, - Amwy,, (40)
[0138] Alternatively, the motion vector difference may be determined according to

Formulas (37) and (38) and Formulas (41) and (42):
WX =g + (W, = W) - Ak, + (P + 1) -Amvx, - (41)

We =We + (W, = W) - AWy, +(h, +1)-Amvy,, (42)
[0139] Optionaly, in this embodiment of the present invention, a decoding device
may obtain motion vectors of all control points through motion estimation and search,
may obtain the motion vectors of all the control points based on a surrounding image
block, or may calculate the motion vectors of al the control points based on an affine
transform model. Alternatively, the decoding device may obtain motion vectors of some
control pointsthrough motion estimation and search, and obtain motion vectors of other
control points based on an adjacent image block. Alternatively, the decoding device
may obtain motion vectors of some control points through affine motion estimation and
search, and cal culate motion vectors of other control points based on an affine transform
model. Alternatively, the decoding device may obtain motion vectors of some control
points based on an adjacent image block, and cal culate motion vectors of other control
points based on an affine transform model. However, thisis not limited in the present

invention.
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[0140] Optionaly, in S720, a first preset value may be determined as the motion
vector precision of the affine image block; or the motion vector precision of the affine
image block may be determined based on a feature of an adjacent image block of the
affine image block. The adjacent image block is an image block adjacent to the affine
image block in space and/or in time.

[0141] Specificaly, avaue of amotion vector of the affine block may be an integer.
In this case, the motion vector precision is taken as an integer-pixel precision, that is,
the pixel precision is 1. Alternatively, avalue of a motion vector may not be an integer.
In this case, the motion vector precision is taken as a sub-pixel precision, including
precision such as 1/2, 1/4, or 1/8. FIG. 11 shows a4x4 image block, where x represents
apixel on an integer pixel position, and a collected image has only pixels on integer-
pixel positions; and O represents a pixel on a 1/2 precision position, and the pixel on
the 1/2 precision position needs to be obtained by performing interpolation on a pixel
on an integer-pixel position. A value of a pixel on another precision position needs to
be obtained by performing further interpolation on a pixel with integer-pixel precision
or apixel with 1/2 precision. If amotion vector precision of acurrent pixel isan integer,
the current pixel points to a position of x in a reference image. If motion vector
precision of the current pixel is 1/2, the current pixel points to a position of O in the
reference image.

[0142] The motion vector precision of the affine block is the highest motion vector
precision for al pixels in the affine block. The motion vector precision of the affine
block may be preset, for example, integer-pixel precision, or precision such as 1/2, 1/4,
1/8, or 1/16. Alternatively, the motion vector precision of the affine block may be
determined based on a feature of an adjacent image block of the affine block. For
example, if asurrounding image is comparatively smooth, it may be predicted that the
current affine block is also smooth, and comparatively high motion vector precision,
for example, precision such as 1/8 or 1/16, may be selected; otherwise, comparatively

low motion vector precision, for example, integer-pixel precision or precision of 1/2, is

selected. The obtained precision is denoted asMVAC .

[0143] Optionaly, as shown in FIG. 12, S730 specifically includes the following
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steps.

[0144] S1201. Proportionaly adjust the first horizontal distance based on a
proportion of the motion vector precision to the first component of the motion vector
difference, to obtain the length of the affine motion compensation image sub-block in
the horizontal direction; and determine whether the length of the affine image block in
the horizontal direction is an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, and if the length of the affine
image block in the horizontal direction is not an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, adjust the
length of the affine motion compensation image sub-block in the horizontal direction,
so that the length of the affine image block in the horizontal direction is an integer
multiple of an adjusted length of the affine motion compensation image sub-block in
the horizontal direction.

[0145] Specifically, the proportion of the motion vector precision to the first
component of the motion vector difference is aratio of the motion vector precision to
the first component of the motion vector difference. A product of the ratio and the first
horizontal distance is the length of the affine motion compensation image sub-block in
the horizontal direction, and may also be referred to asan initial length in the horizontal
direction. It may be understood that the initial length of the affine motion compensation
image sub-block in the horizontal direction may not be an integer in some cases. In this
case, the initial length needs to be rounded. To ensure prediction precision, rounding-
down is usualy performed. To be specific, a decimal part is directly discarded. For
example, an initial length value is 8.35 (that is, alength of 8.35 unit pixels), and 8 is
directly used as the length of the affine motion compensation image sub-block in the
horizonta direction. Certainly, a rounding-off principle may alternatively be used. To
be specific, if a decima part is less than 5, rounding-down is performed; and if a
decimal part is greater than 5, rounding-up is performed. For example, when the length
iscalculated to be 8.86, 9 is used as the length. To ensure efficiency, aminimum value
of theinitial length should not be less than a preset value, for example, not less than a

preset value such as 2, 4, 8, or 2N. The preset valueis usually set to 4. Theinitial length
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should aso not be greater than the length of the affine image block in the horizontal
direction. Whether the initial length in the horizontal direction or the rounded initial
length in the horizontal direction is appropriate depends on whether the length of the
affine image block in the horizontal direction is divisible by the initial length. If the
length of the affine image block in the horizontal direction is divisible by the initia
length, it indicates that the affine image block can be split into an integer quantity of
sub-blocks in the horizontal direction based on the initial length in the horizontal
direction or therounded initial length in the horizontal direction. An adjustment manner
isusually amethod in which theinitia length in the horizontal direction or the rounded
initial length in the horizontal directions is gradually increased/decreased. To be
specific, if it is determined that the length of the affine image block in the horizontal
direction is not an integer multiple of the length of the affine motion compensation
image sub-block in the horizontal direction, the length of the affine motion
compensation image sub-block in the horizontal direction is adjusted, that is,
increased/decreased, by one or more unit lengths, and then the foregoing solution is
cyclically performed until the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion compensation
image sub-block in the horizontal direction. The unit length is usually one unit pixel.
To be specific, the length of the affine motion compensation image sub-block in the
horizontal direction is adjusted, that is, increased/decreased, by 1. Without loss of
generality, in other words, the length of the affine motion compensation image sub-
block in the horizontal direction isadjusted, that is, increased/decreased, by afixed step
size. The step size is an adjustment value, that is, abasic unit or an amplitude used for
adjusting the length of the affine motion compensation image sub-block in the
horizontal direction in each cycle. The step sizeis usually the foregoing one unit pixel,
or may be another value, for example, two pixel units. Optionaly, the step
size/adjustment value used in the foregoing adjustment may vary according to parity of
theinitia length of the affine motion compensation image sub-block in the horizontal
direction. For example, when theinitial length of the affine motion compensation image

sub-block in the horizontal direction is an odd number, an odd step size is selected. For
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example, an odd quantity of unit lengths, such as one unit length, is used as the step
size for the adjustment. When the initial length of the affine motion compensation
image sub-block in the horizontal direction is an even number, an even step size is
selected. For example, an even quantity of unit lengths is used as the step size.

[0146] In addition, whether the adjustment is an increase or a decrease may be
sel ected according to an agreement between the decoder side and the encoder side, may
be explicitly indicated by the encoder side in a bitstream and selected by the decoder
side based on the explicit indication, may be deduced by using amotion vector precision
value of a surrounding adjacent block, or may be determined based on a ratio
rel ationship between the length of the affineimage block in the horizontal direction and
the length of the affine motion compensation image sub-block in the horizontal
direction. For example, if the ratio is less than a threshold, the decrease is selected;
otherwise, theincrease is selected.

[0147] To simplify an agorithm and ensure encoding and decoding efficiency, if it
is determined that the length of the affine image block in the horizonta direction is not
an integer multiple of the length of the affine motion compensation image sub-block in
the horizonta direction, the length of the affine motion compensation image sub-block
in the horizontal direction is adjusted, that is, increased, by one preset unit length, and
then the foregoing solution is cyclically performed until the length of the affine image
block in the horizontal direction isan integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction.

[0148] In addition, to improve efficiency and reduce an operation time, the length
of the affine motion compensation image sub-block in the horizontal direction may be
adjusted to a closest value by which the length of the affine image block in the
horizontal direction is divisible. For example, the length of the affine motion
compensation image sub-block in the horizontal direction is 7, while the length of the
affine image block in the horizontal direction is 16. In this case, the length of the affine
motion compensation image sub-block in the horizontal direction isincreased by 1 to
change to 8 by which 16 is divisible. Likewise, if the length of the affine motion

compensation image sub-block in the horizontal direction is 5, the length of the affine

42



motion compensation image sub-block in the horizontal direction is decreased by 1 to
change to 4 by which 16 is divisible. If differences between the length of the affine
motion compensation image sub-block in the horizontal direction and two adjacent
values by which the length of the affine image block in the horizontal direction is
divisible are equal, for example, the length of the affine motion compensation image
sub-block in the horizontal direction is 6, the length of the affine image block in the
horizontal directionis 16, and two valuesthat are adjacent to the length 6 and by which
16 is divisible are 4 and 8, respectively, an adjustment may be selected according to
requirements of the encoder side and the decoder side. For example, if alow latency is
required, an adjustment, that is, an increase, may be selected. If high quality isrequired,
an adjustment, that is, adecrease, isselected. Thisisnot limited in the present invention.
[0149] In addition, in step S1201, when it is determined that the length of the affine
image block in the horizontal direction is not an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, to further
simplify the algorithm, a same table may be separately established on the encoder side
and the decoder side, and a possible maximum length of the affine image block in the
horizontal direction is split into a plurality of intervals by using an allowed minimum
divisor as a start value, for example, 2. An interval span is 2V, where i €
(0, (log, Wmax) — 1), and Wax is the possible maximum length of the affine image
block in the horizontal direction. An interval within which the length of the affine
motion compensation image sub-block in the horizontal direction falls is determined,
and alower limit value or an upper limit value of the interval within which the length
of the affine motion compensation image sub-block in the horizontal direction fallsis
used as afinally determined length of the affine motion compensation image sub-block
in the horizontal direction. For arule for obtaining the lower limit value or the upper
limit value, refer to an agreement between the encoder side and the decoder side. An
upper limit value or a lower limit value of an approximate interval may be explicitly
indicated by using a bitstream, or may be selected in a round-off manner. By using the
foregoing table, the final length of the affine motion compensation image sub-block in

the horizontal direction may be determined through table lookup based on the initial
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length of the affine motion compensation image sub-block in the horizontal direction.
Therefore, the step of adjusting the length of the affine motion compensation image
sub-block in the horizontal direction in step S1201 can be replaced, system complexity
isreduced, and a calculation time is reduced.

[0150] Optionally, to further reduce calculation complexity in the solution, in step
S1201, not only if the length of the affine image block in the horizontal direction isan
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal direction is determined, but whether the length of the affine motion
compensation image sub-block in the horizontal direction is an integer multiple of a
preset length Sthat facilitates a cal cul ation also needs to be determined. To be specific,
whether the length of the affine motion compensation image sub-block in the horizontal
direction meets the following conditions needs to be determined:

[0151] (1) The length of the affine image block in the horizontal direction is an
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal direction; and (2) the length of the affine motion compensation image sub-
block in the horizontal direction is an integer multiple of the preset length S.

[0152] If the length of the affine motion compensation image sub-block in the
horizontal direction does not meet the two conditions, the length of the affine motion
compensation image sub-block in the horizontal direction is adjusted, so that the length
of the affine motion compensation image sub-block in the horizontal direction meets
the condition (1) and the condition (2). To be specific, the length of the affine image
block in the horizontal direction isan integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction, and the adjusted
length of the affine motion compensation image sub-block in the horizontal directionis
an integer multiple of the preset length. The preset length Sis usually 4, or may be a
value such as 8, 16, or 32. In other words, S = 2", where n is zero or a positive integer.
Thissolution isapplicableto an affine image block in any shape. When the affineimage
block is split according to a quadtree (Quad Tree) rule, provided that either of the
foregoing determining conditions (1) and (2) is met, the other condition can be met.

Therefore, only one of the determining conditions needs to be activated/applied. A
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sequence for determining whether the conditions (1) and (2) are met and a sequence for
adjusting the length of the affine motion compensation image sub-block in the
horizontal direction based on a determining result may be interchanged randomly. For
distinguishing, an adjustment performed for a first time may be referred to as a first
adjustment, and an adjustment performed for a second time (if necessary) may be
referred to as a readjustment.

[0153] Optionally, an amplitude limiting operation needs to be performed on the
length that is of the affine motion compensation image sub-block in the horizontal
direction and that is determined in the foregoing manner. To be specific, a comparison
manner is used, to enable M to fall within a range from a lower limit Tm to an upper
l[imit W. Tm is a preset value and is usually 4, and W is the length of the affine image
block in the horizontal direction.

[0154] S1203. Proportionally adjust thefirst vertical distance based on aproportion
of the motion vector precision to the second component of the motion vector difference,
to obtain the length of the affine motion compensation image sub-block in the vertical
direction; and determine whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of the
affine image block in the vertical direction is an integer multiple of an adjusted length
of the affine motion compensation image sub-block in the vertical direction.

[0155] Specificaly, the proportion of the motion vector precision to the second
component of the motion vector difference is aratio of the motion vector precision to
the second component of the motion vector difference. A product of the ratio and the
first vertical distance is the length of the affine motion compensation image sub-block
in the vertical direction, and may also be referred to as an initial length in the vertica
direction. It may be understood that theinitial length of the affine motion compensation

image sub-block in the vertical direction may not be an integer in some cases. In this
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case, the initial length needs to be rounded. To ensure precision, rounding-down is
usually performed. To be specific, adecimal part is directly discarded. For example, an
initial length value is 8.35 (that is, alength of 8.35 unit pixels), and 8 is directly used
as the length of the affine motion compensation image sub-block in the vertical
direction. Certainly, a rounding-off principle may alternatively be used. To be specific,
if adecimal part is less than 5, rounding-down is performed; and if a decimal part is
greater than 5, rounding-up is performed. For example, when the length is calculated to
be 8.86, 9 is used as the length. To ensure efficiency, a minimum value of the initia
length should not be less than a preset value, for example, not less than a preset value
such as 2, 4, 8, or 2V. The preset value is usually set to 4. Theinitial length should also
not be greater than the length of the affineimage block in thevertical direction. Whether
the initial length in the vertical direction or the rounded initial length in the vertical
direction is appropriate depends on whether the length of the affine image block in the
vertical directionisdivisible by theinitial length. If thelength of the affine image block
in the vertical direction is divisible by theinitial length, it indicates whether the affine
image block can be split into an integer quantity of sub-blocks in the vertical direction
based on the initial length in the vertical direction or the rounded initial length in the
vertical direction. An adjustment manner is usualy amethod in which theinitia length
inthevertical direction or therounded initia length inthe vertical directionisgradualy
increased/decreased. To be specific, if it isdetermined that the length of the affineimage
block inthevertical direction isnot aninteger multiple of thelength of the affine motion
compensation image sub-block in the vertical direction, the length of the affine motion
compensation image sub-block in the vertical direction is adjusted, that is,
increased/decreased, by one or more unit lengths, and then the foregoing solution is
cyclically performed until the length of the affine image block in the vertical direction
is an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction. The unit length is usually one unit pixel. To be
specific, the length of the affine motion compensation image sub-block in the vertical
direction is adjusted, that is, increased/decreased, by 1. Without loss of generdity, in

other words, the length of the affine motion compensation image sub-block in the
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vertical direction isadjusted, that is, increased/decreased, by afixed step size. The step
Sizeis an adjustment value, that is, abasic unit or an amplitude used for adjusting the
length of the affine motion compensation image sub-block in the vertical direction in
each cycle. The step size is usualy the foregoing one unit pixel, or may be another
value, for example, two pixel units. Optionally, the step size/adjustment value used in
the foregoing adjustment may vary according to parity of theinitial length of the affine
motion compensation image sub-block in the vertical direction. For example, when the
initial length of the affine motion compensation image sub-block in the vertica
direction is an odd number, an odd step size is selected. For example, an odd quantity
of unit lengths, such as one unit length, is used asthe step size for the adjustment. When
the initial length of the affine motion compensation image sub-block in the vertical
direction isan even number, an even step sizeis selected. For example, an even quantity
of unit lengthsis used as the step size.

[0156] In addition, whether the adjustment is an increase or a decrease may be
sel ected according to an agreement between the decoder side and the encoder side, may
be explicitly indicated by the encoder side in a bitstream and selected by the decoder
side based on the explicit indication, may be deduced by using amotion vector precision
value of a surrounding adjacent block, or may be determined based on a ratio
relationship between the length of the affine image block in the vertical direction and
the length of the affine motion compensation image sub-block in the vertical direction.
For example, if theratio isless than athreshold, the decrease is selected; otherwise, the
increaseis selected.

[0157] To simplify an agorithm and ensure encoding and decoding efficiency, if it
is determined that the length of the affine image block in the vertical direction isnot an
integer multiple of the length of the affine motion compensation image sub-block in the
vertical direction, the length of the affine motion compensation image sub-block in the
vertical direction is adjusted, that is, increased, by one preset unit length, and then the
foregoing solution is cyclically performed until the length of the affine image block in
the vertical direction is an integer multiple of an adjusted length of the affine motion

compensation image sub-block in the vertical direction.
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[0158] In addition, to improve efficiency and reduce an operation time, the length
of the affine motion compensation image sub-block in the vertical direction may be
adjusted to a closest value by which the length of the affine image block in the vertical

direction isdivisible. For example, the length of the affine motion compensation image
sub-block inthe vertical direction is 7, while the length of the affine image block in the
vertical directionis 16. In this case, the length of the affine motion compensation image
sub-block in the vertical direction is increased by 1 to change to 8 by which 16 is
divisible. Likewise, if the length of the affine motion compensation image sub-block in
thevertical directionis5, the length of the affine motion compensation image sub-block
in the vertical direction is decreased by 1 to change to 4 by which 16 is divisible. If

differences between the length of the affine motion compensation image sub-block in
the vertical direction and two adjacent values by which the length of the affine image
block inthevertical directionisdivisibleare equal, for example, the length of the affine
motion compensation image sub-block in the vertical direction is 6, the length of the
affineimage block in the vertical direction is 16, and two values that are adjacent to the
length 6 and by which 16 is divisible are 4 and 8, respectively, an adjustment may be
selected according to requirements of the encoder side and the decoder side. For
example, if alow latency isrequired, an adjustment, that is, an increase, may be selected.
If high quality is required, an adjustment, that is, a decrease, is selected. This is not
limited in the present invention.

[0159] In addition, in step S1203, when it is determined that the length of the affine
image block in the vertical direction isnot an integer multiple of the length of the affine
motion compensation image sub-block in the vertical direction, to further ssmplify the
algorithm, a same table may be separately established on the encoder side and the
decoder side, and a possible maximum length of the affine image block in the vertical

direction is split into a plurality of intervals by using an allowed minimum divisor as a
start value, for example, 2N. Aninterval spanis2N*, where i € (0, (log, Wmax) — 1),
and Wax is the possible maximum length of the affine image block in the vertical

direction. Aninterval within which the length of the affine motion compensation image

sub-block in the vertical direction falls is determined, and a lower limit value or an
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upper limit value of the interval within which the length of the affine motion
compensation image sub-block in the vertical direction falls is used as a finaly
determined length of the affine motion compensation image sub-block in the vertical
direction. For arule for obtaining the lower limit value or the upper limit value, refer
to an agreement between the encoder side and the decoder side. An upper limit value
or alower limit value of an approximate interval may be explicitly indicated by using
abitstream, or may be selected in around-off manner. By using the foregoing table, the
final length of the affine motion compensation image sub-block in the vertical direction
may be determined through table lookup based on the initial length of the affine motion
compensation image sub-block in the vertical direction. Therefore, the step of adjusting
the length of the affine motion compensation image sub-block in the vertical direction
in step S1203 can be replaced, system complexity is reduced, and a calculation time is
reduced.

[0160] Optionally, to further reduce calculation complexity in the solution, in step
S1203, not only if the length of the affine image block in the vertical direction is an
integer multiple of the length of the affine motion compensation image sub-block in the
vertical direction is determined, but whether the length of the affine motion
compensation image sub-block in the vertica direction is an integer multiple of the
preset length Sthat facilitates a cal cul ation also needs to be determined. To be specific,
whether the length of the affine motion compensation image sub-block in the vertical
direction meets the following conditions needs to be determined:

[0161] (1) Thelength of the affineimage block in the vertical direction isan integer
multiple of thelength of the affine motion compensation image sub-block in the vertical
direction; and (2) the length of the affine motion compensation image sub-block in the
vertical direction is an integer multiple of the preset length S.

[0162] If the length of the affine motion compensation image sub-block in the
vertical direction does not meet the two conditions, the length of the affine motion
compensation image sub-block in the vertical direction isadjusted, so that the length of
the affine motion compensation image sub-block in the vertical direction meets the

condition (1) and the condition (2). To be specific, the length of the affine image block
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in the vertical direction isan integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction, and the adjusted length of the
affine motion compensation image sub-block in the vertical direction is an integer
multiple of the preset length. The preset length S is usualy 4, or may be a value such
as 8, 16, or 32. In other words, S= 2", where nis zero or apositiveinteger. Thissolution
isapplicableto an affineimage block in any shape. When the affineimage block is split
according to a quadtree (Quad Tree) rule, provided that either of the foregoing
determining conditions (1) and (2) is met, the other condition can be met. Therefore,
only one of the determining conditions needs to be activated/applied. A sequence for
determining whether the conditions (1) and (2) are met and a sequence for adjusting the
length of the affine motion compensation image sub-block in the horizontal direction
based on a determining result may be interchanged randomly. For distinguishing, an
adjustment performed for a first time may be referred to as a first adjustment, and an
adjustment performed for a second time (if necessary) may be referred to as a
readjustment.
[0163] The foregoing steps S1201 and S1203 are applicable to the scenario in
Solution 1 based on three control points. In the scenario based on three control points,
the lengths of the affine motion compensation image sub-blocks in the horizontal
direction and the vertical direction are separately calculated. For the scenarios in
Solution 2 and Solution 3 based on two control point, only step S1201 or step S1203
may be performed to independently calculate the length of the affine motion
compensation image sub-block in the horizontal direction or the length of the affine
motion compensation image sub-block in the vertical direction. Then, the length of the
affine motion compensation image sub-block in the horizontal/vertical direction or the
adjusted length of the affine motion compensation image sub-block in the
horizontal/vertical direction is used as an initia length of the affine motion
compensation image sub-block in the other direction, that is, in the vertical/horizonta
direction, and the foregoing determining is separately performed, that is:

determining whether the length of the affine image block in the

vertical/horizontal direction is an integer multiple of the length of the affine motion
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compensation image sub-block in the vertical/horizontal direction; or

determining whether the length of the affine image block in the
vertical/horizontal direction is an integer multiple of the length of the affine motion
compensation image sub-block in the vertical/horizontal direction, and determining
whether the length of the affine motion compensation image sub-block in the
vertical/horizontal direction is an integer multiple of the preset length S.
[0164] In the scenarios of Solution 2 and Solution 3 based on two control points,
according to a requirement, only the length of the affine motion compensation image
sub-block in the horizontal direction may be calculated for the three control points
scenario, or only the length of the affine motion compensation image sub-block in the
vertical direction may be calculated; and the other size component of the affine motion
compensation image sub-block is deduced or calculated based on one obtained size
component, that is, the length in the horizontal direction or the length in the vertical
direction. It may be understood that when the size of the affineimage block isin ashape
of a regular 2Nx2N sguare, because the lengths of the affine image block in the
horizontal direction and the vertical direction are the same, only one of the lengths of
the affine image block in the horizontal direction and the vertical direction needs to be
determined.
[0165] Optionally, an amplitude limiting operation needs to be performed on the
length that is of the affine motion compensation image sub-block in the vertica
direction and that is determined in the foregoing manner. To be specific, a comparison
manner is used, to enable M to fall within a range from a lower limit Tm to an upper
l[imit W. Tm is a preset value and is usually 4, and W is the length of the affine image

block in the vertical direction.

AV g ATV,

[0166] Specificaly, the obtained motion vector differences
are usually comparatively small, indicating that precision of a motion vector of each
pixel is excessively high, for example, 1/32 or 1/64. Excessively high motion vector
precision contributes little to compression performance of a video, and causes a huge

amount of calculation. Therefore, the affine block is split into a pluraity of affine-MC
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blocks based on the previously obtained expected motion vector precison MVAC  to
ensure that motion vector precision of each affine-MC block reaches MVAC . A smaller

AMViee and AMee s not less than MVAC

value of
[0167] Optionaly, in this embodiment of the present invention, it is assumed that
the horizontal distance between the first control point and the second control point is
W, and the vertical distance between the third control point and the fourth control point
isH, and it is assumed that a width of the affine-MC block is aMcW or is denoted as
M, and aheightis aMcH orisdenoted asN.

[0168] In the scenario in Solution 1, determining the motion vector difference of
the affine image block based on three control points and obtaining the size of the affine

motion compensation image sub-block may be implemented by using the following

Formula (43), that is, M and N are determined according to Formula (43) or (44):

Amv MVA Amv MVA
hor - MVAC g . VVAC (43); or
W aMcWw H aMcH
Amvpor _ MvAc’ d Amvyer — MvAc (44)
w M H N

[0169] Thisisequivaent to:

MvAc

If Amvy,, # O,M = X W;If Amvy, = 00M =W

Amvper (45)
MvAc
—— X H; If Amv,,,,, = 0,N =H

If Amv,e, # O,N =

Amvyer

[0170] In the scenario in Solution 2, determining the motion vector difference of
the affine image block based on two control points in the horizontal direction and
obtaining the size of the affine motion compensation image sub-block may be
implemented by using the following Formula (46), that is, M and N are determined

according to Formula (46):

Amvpor _ MvAc _ M1I;VAC (46)

w M

[0171] Thisisequivaent to:

MvAc

MVhor

If Amvy, # 00M = N = X W;If Amvy,, = 0,M = N=W (47)

[0172] In the scenario in Solution 3, determining the motion vector difference of
the affine image block based on two control points in the vertical direction and

52



obtaining the size of the affine motion compensation image sub-block may be
implemented by using the following Formula (48), that is, M and N are determined

according to Formula (48):

Amuvyer MvAc MvAc
= = 48
H M N ( )

[0173] Thisisequivaent to:

MvAc

If Amv,,, # O0M = N =

X H;If Amvy,, =0,M = N=H (49)

MVUyer

[0174] After M and N are calculated according to Formulas (45), (47), and (49), to
simplify an agorithm, whether M and N facilitate an operation, namely, whether the
affine image block with awidth W and a height H can be evenly split into an integer
guantity of affine motion compensation image sub-blocks, needs to be further
determined. To be specific, whether W is divisible by M and whether H is divisible by
N need to be determined. If W is indivisible by M and/or H is indivisible by N, the
value by which W and/or H isindivisible, that is, M and/or N, is adjusted, so that W is
divisible by M, H is divisibleby N,and M and N meet Tm < M < Wand Tn <
N < H.

[0175] An adjustment method may be as follows:

[0176] (1) When W isindivisible by M, M is gradually decreased/increased until
W is divisible by M. When H isindivisible by N, N is gradually decreased/increased
until H isdivisible by N. When M = N, only either of M and N needs to be adjusted.
[0177] Optionally, an upper limit and alower limit of M and an upper limit and a
lower limit of N arelimited, sothat Tm < M < W, Tn < N < H, and Tm and
Tn areusually set to 4.

[0178] (2) A table lookup manner is used: In a constructed two-dimensional table,
W and M are input, and M that meets the condition is output; and H and N are input,
and N that meets the condition is output.

[0179] Optionally, after M and N are calculated according to Formulas (45), (47),
and (49), M and N are further adjusted, so that W isdivisible by M, H isdivisibleby N,
and M and N each areamultipleof S;andmeet Tm < M < W,and Tn < N < H.
[0180] An adjustment method may be as follows:
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[0181] (1) When W isindivisible by M or M is not amultiple of S, M is gradually
decreased until W isdivisibleby M and M isamultiple of S. When H isindivisible by
N or N isnot amultiple of S, N is gradually decreased until H isdivisible by N and N
isamultiple of S. Sisusually set to 4. When M = N, only either of M and N needs to
be adjusted.

[0182] Optionally, an upper limit and alower limit of M and an upper limit and a
lower limit of N are limited, sothat Tm < M < W, Tn < N < H,and Tm and
Tn areusualy set to 4.

[0183] (2) A table lookup manner is used: In a constructed two-dimensional table,
W and M are input, and M that meets the condition is output; and H and N are input,
and N that meets the condition is outpui.

[0184] Specificaly, the foregoing solutions may be implemented by using the

following example agorithm code in Table 1.

Table1

/I get affine sub-block
width and height

Int blockWidth =
width;

Int blockHeight =
height;

Int mvWx = Corresponding to Formula (13):
max( abs((acMv[1] - Amvper = max(|vxa,y) = VXop| [Wawy) — WYonl)
acMv[0]).getHor()),
abs((acMv[1] -
acMv[0]).getVer()) );




Int mvWy =
max( abs((acMv[2] -
acMv([0]).getHor()),
abs((acMv[2] -
acMv[0]).getVer()) );

Corresponding to Formula (14):

Amuvye, = max (|vx(x.H) - vx(x.0)|' |vy<x.H) - vy(x,g)l)

Int iMvPrecision = 4;
#if
VCEG_AZ07_MV_ADD
_PRECISION_BIT_FOR
_STORE

iMvPrecision -=
VCEG_AZ07_MV_ADD
_PRECISION_BIT_FOR

iMVPrecision corresponds to the motion vector precision

of the affine block.

_STORE;
#endif
if (mvWx) Formula (45):
{
plockidih = (1t Amuvpe, # 0,M = Mode X W; If Amvy,, = 0,M
max( (Int)( ( width >> 71\’:[’17;2;
iMvPrecision ) / mvwix ), | \ [f Amvyer # 0,N = Amv,,, X H; If Amvpe, = 0,N 3

1);

while (width %
blockWidth)

{
blockWidth--;

Adjust M, so that W is divisible by M.
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blockWidth =
max( AFFINE_MIN_BL
OCK_SIZE,

M islimited to being not less than 4.

max( (Int)( ( height >>
iMvPrecision) / mvWy ),
1);

blockWidth );
}
if (mvWy) Formula (45):
{ c
If Amvy,, # O,M = A x W; If Amvy,,. = 0,M
blockHeight = MVhor

MvAc
If Amv,,, # O,N = X H; If Amv,,, = 0,N 5
MVUyer

while (height %

Adjust N, so that H isdivisible by N.

max( AFFINE_MIN_BL
OCK_SIZE,
blockHeight );

}

blockHeight)
{
blockHeight--;
}
blockHeight = Correspondingly, N islimited to being not less than 4.

[0185] Therefore, according to the video image decoding method in this

embodiment of the present invention, the decoding device determines the size of the

affine motion compensation image sub-block based on the determined motion vector

difference and motion vector precision of the affine image block, the distance between

the control points, and the size of the affine image block, so that the affine image block

can be evenly split into a plurality of affine motion compensation image sub-blocks

with asame size. In this way, the method is implemented by using hardware/software,

and complexity is reduced. It is proved by using experiments that, in the present
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invention, complexity on the encoder side can be reduced by 50%, complexity on the
decoder side can be reduced by 70%, and 90% to 95% of performance is maintained.
Therefore, amotion compensation prediction technology based on an affine model can
be effectively applied in practice.

[0186] Optionally, as shown in FIG. 13, S740 includes the following steps:

[0187] S1301. Determine a motion vector of each affine motion compensation
image sub-block in the affine image block.

[0188] S1303. Determine a motion compensation prediction signal of each affine
motion compensation image sub-block based on the motion vector of each affine
motion compensation image sub-block.

[0189] S1305. Decode each affine motion compensation image sub-block based on
the motion compensation prediction signal of each affine motion compensation image
sub-block.

[0190] It should be understood that, in this embodiment of the present invention,
each affine-M C block may include a plurality of pixels, and a motion vector of a pixel
needs to be selected from each affine-MC block as a motion vector of the affine-MC
block.

[019]] Optionally, in S1301, a motion vector of a pixel on a central position of an
affine-M C block may be selected as amotion vector of the affine-M C block, an average
value of motion vectors of al pixelsin the affine-MC block may be used as the motion
vector of the affine-MC block, or a motion vector of an upper left pixel in the affine-
MC block may be selected as the motion vector of the affine-MC block. However, this
isnot limited in the present invention.

[0192] Optionaly, in this embodiment of the present invention, a signal of a
boundary pixel in each affine motion compensation image sub-block are filtered, and
the boundary pixel is one or more rows of pixels a a boundary of each affine motion
compensation image sub-block.

[0193] Optionally, in this embodiment of the present invention, the signa of the
boundary pixel includes a motion compensation prediction signal and/or a

reconstructed signal, and the reconstructed signal is a sum of the motion compensation
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prediction signal and areconstructed residual signal.

[0194] Specifically, athick solid line block represents an affine block, athin solid
line block represents an affine-MC block, a dashed line box represents a pixel at a
boundary of an adjacent affine-M C block, and a cross point represents a pixel. A region
of the dashed line box in FIG. 11 includestwo rows or two columns of pixelsin adjacent
affine-MC blocks at respective boundaries of the adjacent affine-MC blocks, or may
include one row or one column, three rows or three columns, or the like of pixels at
respective boundaries of the adjacent affine-M C blocks. Because motion vectors of the
adjacent affineeMC blocks may be different, prediction signals obtained from a
reference image are not adjacent in the reference image. This causes discontinuity of
the prediction signals at the boundaries of the adjacent affine-M C blocks, further causes
discontinuity of residuals, and affects image encoding/decoding performance of the
residuals. Therefore, filtering a motion compensation prediction signal at a boundary
of an affine-MC block is considered.

[0195] The reconstructed signal is usualy obtained by adding the motion
compensation prediction signal and the reconstructed residual signal. Lossy encoding
is usually performed on aresidual signal. This causes distortion of the reconstructed
residual signal relative to the origina residual signal. Distortion cases of pixels at
boundaries of adjacent affine-MC blocks may be different. For example, a value of a
pixel ontheright sidein thefirst affine-M C block becomeslarger dueto distortion, and
avalue of apixel on the left side in an affine-MC block that is adjacent to and on the
right of the first affineeMC block becomes smaller due to distortion. This causes
discontinuity of boundary pixel values of reconstructed pixelsin the affine-M C blocks,
and impairs subjective and objective effects. Therefore, the reconstructed signal needs
to befiltered.

[0196] Optionaly, in this embodiment of the present invention, filtering may be
performed by using alow-passfilter, so that apixel value in aboundary region changes
more smoothly. For example, filtering is performed by using a Gauss filter. However,
thisisnot limited in the present invention.

[0197] Optionaly, in this embodiment of the present invention, filtering may be
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performed by using an overlapped block motion compensation (Overlapped block
motion compensation, OBMC for short) method. Motion compensation prediction is
performed on a to-be-filtered pixel by using a motion vector of an affine-MC block
adjacent to the to-be-filtered pixel, and weighted averaging is performed on an obtained
motion compensation prediction signal and a motion compensation prediction signal
obtained by using a motion vector of the to-be-filtered pixel, to obtain a final motion
compensation prediction signal.
[0198] According to the video image decoding method in this embodiment of the
present invention, the decoding device determines the size of the affine motion
compensation image sub-block based on the determined motion vector difference and
motion vector precision of the affine image block, and the distance between the control
points, and further adjusts the size of the affine motion compensation image sub-block
based on a relationship between the size of the affine image block and the size of the
affine motion compensation image sub-block, so that the size of the affine motion
compensation image sub-block is easy to implement, and complexity is reduced. It is
proved by using experiments that, in the present invention, complexity on the encoder
side can be reduced by 50%, complexity on the decoder side can be reduced by 70%,
and 90% to 95% of performance is maintained. Therefore, a motion compensation
prediction technology based on an affine model can be effectively applied in practice.
[0199] Optionally, a decoding method in the present invention may also be:

parsing a bitstream to obtain a motion vector difference of an affine image
block and motion vector precision of the affine image block, where pixelsin the affine
image block have a same affine transform parameter;

determining a size of an affine motion compensation image sub-block in the
affine image block based on the motion vector difference, the motion vector precision,
and adistance between control pointsin the affine image block, where the size includes
alength in ahorizontal direction and alength in avertical direction, so that alength of
the affine image block in the horizontal direction is an integer multiple of the length of
the affine motion compensation image sub-block in the horizontal direction, and a

length of the affine image block in the vertical direction is an integer multiple of the
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length of the affine motion compensation image sub-block in the vertical direction; and
the control points are pixels used to determine the motion vector difference; and

performing decoding processing on the affine image block based on the size
of the affine motion compensation image sub-block; or

parsing a bitstream to obtain information about an affine image block;

determining a size of an affine motion compensation image sub-block in the
affine image block based on the information about the affine image block, where the
size includes a length in a horizontal direction and a length in a vertical direction, a
length of the affine image block in the horizontal direction is an integer multiple of the
length of the affine motion compensation image sub-block in the horizontal direction,
and alength of the affine image block in the vertical direction is an integer multiple of
the length of the affine motion compensation image sub-block in the vertical direction;
and

performing decoding processing on the affine image block based on the size
of the affine motion compensation image sub-block.
[0200] In this manner, a decoder side may not need to perform re-calculation, but
directly use aparameter transmitted by an encoder sideto the decoder side, to determine
the size of the affine motion compensation image sub-block. Therefore, calculation
complexity is further reduced.
[0201] The foregoing describes in detail the video image decoding method
according to the embodiments of the present invention with referenceto FIG. 1 to FIG.
13. The foregoing further illustrates that implementation manners of this solution on
the decoder side and the encoder side are basically the same. To describe this more
clearly, the following describes a video image encoding method according to the
embodiments of the present invention with reference to FIG. 14 to FIG. 16. It should
be noted that, because related operations on the encoder side are essentialy the same
as those on the decoder side, to avoid repetition, implementation details are not
described herein again.
[0202] FIG. 14 is a schematic flowchart of a video image encoding method

according to an embodiment of the present invention.
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[0203] The method shown in FIG. 14 may be performed by an encoding device.
For example, similar to a decoder, an encoder usually includes a prediction processing
unit, a residua generation unit, a transform processing unit, a quantization unit, a
dequantization unit, an inverse transform processing unit, a reconstruction unit, afilter
unit, a decoded image buffer, and an entropy encoding unit. The entropy encoding unit
includes aregular CABAC encoding/decoding engine and a bypass encoding/decoding
engine. The prediction processing unit includes an inter-frame prediction processing
unit and an intraframe prediction processing unit. The inter-frame prediction
processing unit includes a motion estimation unit and a motion compensation unit. In
another embodiment, the encoder may include more or fewer or different function
components. Similar to the decoding method, the encoding method of the present
invention is mainly applied to a process of performing inter-frame prediction by the
inter-frame prediction processing unit. For a detailed structure of each function unit of
the encoder, refer to regulations and descriptions in the prior art such as the H.265
standard. No detailed descriptions are provided in the present invention. In the present
invention, only the following embodiment is used to describe a basic process of how to
adaptively determine a size of an affine motion compensation image sub-block and
perform encoding in the method in this embodiment of the present invention.

[0204] Specifically, as shown in FIG. 14, the method 1400 includes the following
steps:

[0205] S1410. Determine a motion vector difference of an affine image block.
[0206] S1430. Determine motion vector precision of the affine image block.
[0207] S1450. Determine a size of an affine motion compensation image sub-block
in the affine image block based on the motion vector difference, the motion vector
precision, a distance between control pointsin the affine image block, and a size of the
affine image block, where the size includes a length in a horizonta direction and a
length in avertical direction, so that alength of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and a length of the affine image block in the

vertical direction isan integer multiple of the length of the affine motion compensation
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image sub-block in the vertical direction; and the control points are pixels used to
determine the motion vector difference.
[0208] S1470. Perform encoding processing on the affine image block based on the
size of the affine motion compensation image sub-block.
[0209] Specifically, an encoding device determines the motion vector difference of
the affine image block based on the determined control points, determines the motion
vector precision of the affine image block, and determines the size of the affine motion
compensation image sub-block in the affine image block based on the determined
motion vector difference and motion vector precision, the distance between the control
points, and the size of the affine image block, where the size of the affine motion
compensation image sub-block is a size used for splitting the affine image block, and
the affineimage block is split into aplurality of affine motion compensation image sub-
blocks with a same size based on the split size. Then, the encoding device encodes the
affine image block based on the affine motion compensation image sub-blocks.
[0210] Therefore, by performing the video image encoding method in this
embodiment of the present invention, the inter-frame prediction processing unit
determines the size of the affine motion compensation image sub-block based on the
determined motion vector difference and motion vector precision of the affine image
block, the distance between the control points, and the size of the affine image block,
splits the affine image block into a plurality of affine motion compensation sub-images
with a same size based on the size of the affine motion compensation image sub-block,
and then performs encoding processing. Therefore, in an encoding process, an affine
motion compensation image sub-block with an appropriate size can be adaptively
selected based on achange of the foregoing parameters, encoding complexity isreduced,
and encoding performance, that is, compression efficiency, isimproved.
[0211] Preferably, S1410 includes:

determining a first component of the motion vector difference based on a
difference between motion vectors of a first control point and a second control point
that are located on a same horizontal line; and/or

determining a second component of the motion vector difference based on
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a difference between motion vectors of athird control point and a fourth control point
that are located on a same vertical line.
[0212] There is a first horizontal distance between the first control point and the
second control point, and thereisafirst vertical distance between the third control point
and the fourth control point. It should be noted that and/or in the solution included in
step S1410 specifically indicates the following three different technical solutions:
[0213] Solution 1: A method for determining the motion vector difference of the
affine image block based on three control points includes:

determining the first component of the motion vector difference based on
the difference between the motion vectors of the first control point and the second
control point that are located on the same horizontal line, and determining the second
component of the motion vector difference based on the difference between the motion
vectors of the third control point and the fourth control point that are located on the
same vertical line.
[0214] Solution 2: A method for determining the motion vector difference of the
affine image block based on two control points in the horizontal direction includes:
determining the first component of the motion vector difference based on the difference
between the motion vectors of the first control point and the second control point that
are located on the same horizontal line.
[0215] Solution 3: A method for determining the motion vector difference of the
affine image block based on two control points in the vertical direction includes:
determining the second component of the motion vector difference based on the
difference between the motion vectors of the third control point and the fourth control
point that are located on the same vertical line.
[0216] It should be understood that in this embodiment of the present invention, the
first component of the motion vector differenceisahorizontal component of the motion
vector difference, and the second component of the motion vector difference is a
vertical component of the motion vector difference. In Solution 1, the first component
of the motion vector difference and the second component of the motion vector

difference jointly reflect the motion vector difference of the affine image block.
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However, in Solution 2 and Solution 3, the first component of the motion vector
difference and the second component of the motion vector difference independently
reflect the motion vector difference of the affine image block. In other words, in
Solution 1, the motion vector difference of the affine image block includes the first
component of the motion vector difference and the second component of the motion
vector difference; in Solution 2, the motion vector difference of the affine image block
includes the first component of the motion vector difference; and in Solution 3, the
motion vector difference of the affine image block includes a second component of the
motion vector difference. It should also be understood that in this embodiment of the
present invention, first, second, third, and fourth are only used to distinguish between
pixels and should not constitute any limitation on the protection scope of the present
invention. For example, the first control point may also be referred to as the second
control point, and the second control point may be referred to as the first control point.
[0217] Optionally, in this embodiment of the present invention, the first control
point and the third control point are the same pixel. To be specific, three control points
are selected, and one of the three control pointsislocated on a same horizonta line as
one of the other two control points, and is located on a same vertical line as the last
control point.

[0218] Optionally, in this embodiment of the present invention, the first control
point, the second control point, the third control point, and the fourth control point are
vertexes of the affine block. It is assumed that four vertexes in an affine block are
respectively denoted as an upper left vertex, alower |eft vertex, an upper right vertex,
and alower right vertex.

[0219] In Solution 1, any three vertexes in the two orthogonal directions may be
selected to determine a motion vector difference of the affine block. For example, the
upper left vertex, the lower left vertex, and the upper right vertex may be selected, or
the upper left vertex, the upper right vertex, and the lower right vertex may be selected.
[0220] In Solution 2, any two vertexes located on a same horizontal line may be
selected to determine a motion vector difference of the affine block. For example, the

upper left vertex and the upper right vertex may be selected, or the lower left vertex and

64



the lower right vertex may be selected.

[0221] In Solution 3, any two vertexes located on a same vertical line may be
selected to determine a motion vector difference of the affine block. For example, the
upper left vertex and the lower left vertex may be selected, or the upper right vertex and
the lower right vertex may be selected. Thisis not limited in the present invention.
[0222] Optionaly, in this embodiment of the present invention, a difference
between components that are of the motion vectors of the first control point and the
second control point and that are in any one of the two directions (the horizontal
direction and the vertical direction, or referred to as an x direction and a 'y direction)
may be determined as the first component of the motion vector difference of the affine
block, and a difference between components that are of the motion vectors of the third
control point and the fourth control point and that are in any one of the two directions
may be determined as the second component of the motion vector difference of the
affine block. The manner of determining the motion vector difference is applicable to
Solutions 1, 2, and 3. Alternatively, according to actua requirements for encoding
complexity and encoding performance, a value between two differences between the
components of the motion vectors of the first control point and the second control point
in thetwo directions may be selected and determined asthe first component, and avalue
between two differences between the components of the motion vectors of the third
control point and the fourth control point in the two directions may be selected and
determined as the second component. Thisis not limited in the present invention.
[0223] A motion vector of each of the first control point to the fourth control point
usualy includes two components, that is, a horizontal component and a vertical
component. Therefore, in the foregoing steps, the determining a first component of the
motion vector difference based on adifference between motion vectors of afirst control
point and a second control point that are located on a same horizontal line, and the
determining a second component of the motion vector difference based on a difference
between motion vectors of a third control point and a fourth control point that are
located on a same vertical line may be specifically implemented in the following

manner:
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determining a first horizontal component difference and a first vertica
component difference between the motion vectors of the first control point and the
second control point, and determining a larger one of the first horizontal component
difference and the first vertical component difference as the first component of the
motion vector difference; and

correspondingly determining a second horizontal component difference and
asecond vertical component difference between the motion vectors of the third control
point and the fourth control point, and determining alarger one of the second horizontal
component difference and the second vertica component difference as the second
component of the motion vector difference.
[0224] Optionally, in this embodiment of the present invention, the motion vector
difference is obtained based on an affine model, that is, the motion vector differenceis
obtained by determining an affine transform parameter of a pixel in the affine image
block. It should be noted that pixels in the affine image block have a same affine
transform parameter.
[0225] Correspondingly, the foregoing step of determining a first horizontal
component difference and a first vertical component difference between the motion
vectorsof thefirst control point and the second control point isspecifically: determining
the first horizontal component difference and the first vertical component difference
based on the affine transform parameter and the first horizontal distance; and the
foregoing step of determining a second horizontal component difference and a second
vertical component difference between the motion vectors of the third control point and
the fourth control point is specifically: determining the second horizontal component
difference and the second vertical component difference based on the affine transform
parameter and the first vertical distance.
[0226] It should be understood that sequence numbers of the foregoing processes
do not indicate an execution sequence. The execution sequence of the processes should
be determined based on functions and internal logic of the processes, and should not
constitute any limitation on the implementation processes of this embodiment of the

present invention.
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[0227] Optionally, in this embodiment of the present invention, an affine transform
model may be a prior-art 6-parameter affine transform model, or may be a prior-art 4-
parameter or 2-parameter affine transform model. The 6-parameter affine transform
model is mainly applied to a scenario in Solution 1 based on three control points, and
the 4-parameter affine transform model is mainly applied to scenariosin Solution 2 and
Solution 3 based on two control points. For specific content, refer to descriptions of the
decoding method in this specification.

[0228] Optionaly, in this embodiment of the present invention, the motion vector
of the first control point, the motion vector of the second control point, the motion
vector of the third control point, and the motion vector of the fourth control point may
be determined, to determine the motion vector difference of the affine image block.
[0229] Correspondingly, in the scenario in Solution 1, a difference between a
horizontal component of the motion vector of the first control point and a horizontal
component of the motion vector of the second control point is determined as the first
horizontal component difference; a difference between a vertical component of the
motion vector of the first control point and a vertical component of the motion vector
of the second control point is determined as the first vertica component difference; a
difference between a horizontal component of the motion vector of the third control
point and a horizontal component of the motion vector of the fourth control point is
determined as the second horizontal component difference; and a difference between a
vertical component of the motion vector of the third control point and a vertical
component of the motion vector of the fourth control point is determined as the second
vertical component difference.

[0230] In the scenario in Solution 2, a difference between a horizontal component
of the motion vector of the first control point and a horizontal component of the motion
vector of the second control point is determined as the first horizontal component
difference; and a difference between a vertical component of the motion vector of the
first control point and a vertical component of the motion vector of the second control
point is determined as the first vertica component difference.

[0231] In the scenario in Solution 3, a difference between a horizontal component
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of the motion vector of the third control point and a horizontal component of the motion
vector of the fourth control point is determined as the second horizontal component
difference; and a difference between a vertical component of the motion vector of the
third control point and a vertical component of the motion vector of the fourth control
point is determined as the second vertical component difference.

[0232] Specificaly, the motion vectors of the control points may be directly
determined, and the first component and the second component of the motion vector
difference of the affine block can be directly obtained by calculating differences
between components of the motion vectors.

[0233] Optionally, in this embodiment of the present invention, the first control
point and the second control point are two adjacent pixels, and the third control point
and the fourth control point are two adjacent pixels. In other words, the control points
are not necessarily selected from the four corner points, also referred to as vertexes, in
the affine image block, but may be points that are on any positions in the affine image
block and that are jointly set by an encoder side and a decoder side, explicitly indicated
in a bitstream by using signaling, or obtained through estimation or duplication based
on control pointsin asurrounding affine image block. In this case, determining the first
horizontal component difference, the first vertical component difference, the second
horizontal component difference, and the second vertical component difference is
specifically as follows:

[0234] A motion vector of afirst pixel, a motion vector of a second pixel, and a
motion vector of athird pixel are determined, where the first pixel, the second pixel,
and the third pixel are pixels that do not overlap with each other; a second horizonta
distance and a second vertical distance between the first pixel and the second pixel are
determined; a third horizontal distance and a third vertical distance between the first
pixel and the third pixel are determined; and the first horizontal component difference,
the first vertical component difference, the second horizontal component difference,
and the second vertical component difference are determined based on the motion
vector of thefirst pixel, the motion vector of the second pixel, the motion vector of the

third pixel, the second horizontal distance, the second vertical distance, the third
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horizontal distance, and the third vertical distance. The foregoing is described by using
Solution 1 based on three control points as an example. It can be learned from the
foregoing example that a difference between Solution 2 or Solution 3 based on two
control points and Solution 1 based on three control points lies in: Only a first
component difference or a second component difference in Solution 1 is used as the
motion vector difference of the affine image based on two control points.

[0235] Optionally, in this embodiment of the present invention, an encoding device
may obtain motion vectors of all control points through motion estimation and search,
may obtain the motion vectors of all the control points based on a surrounding image
block, or may calculate the motion vectors of al the control points based on an affine
transform model. Alternatively, the encoding device may obtain motion vectors of some
control pointsthrough motion estimation and search, and obtain motion vectors of other
control points based on an adjacent image block. Alternatively, the encoding device
may obtain motion vectors of some control points through affine motion estimation and
search, and cal culate motion vectors of other control points based on an affine transform
model. Alternatively, the encoding device may obtain motion vectors of some control
points based on an adjacent image block, and cal culate motion vectors of other control
points based on an affine transform model. However, thisis not limited in the present
invention.

[0236] Optionaly, in S1430, afirst preset value may be determined as the motion
vector precision of the affine image block; or the motion vector precision of the affine
image block may be determined based on a feature of an adjacent image block of the
affine image block. The adjacent image block is an image block adjacent to the affine
image block in space and/or in time.

[0237] Optionaly, as shown in FIG. 15, S1450 specifically includes the following
steps.

[0238] S1501. Proportionaly adjust the first horizontal distance based on a
proportion of the motion vector precision to the first component of the motion vector
difference, to obtain the length of the affine motion compensation image sub-block in

the horizontal direction; and determine whether the length of the affine image block in
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the horizontal direction is an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, and if the length of the affine
image block in the horizontal direction is not an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, adjust the
length of the affine motion compensation image sub-block in the horizontal direction,
so that the length of the affine image block in the horizontal direction is an integer
multiple of an adjusted length of the affine motion compensation image sub-block in
the horizontal direction.

[0239] Specificaly, the proportion of the motion vector precision to the first
component of the motion vector difference is aratio of the motion vector precision to
the first component of the motion vector difference. A product of the ratio and the first
horizontal distance is the length of the affine motion compensation image sub-block in
the horizontal direction, and may also bereferred to asan initial length in the horizontal
direction. It may be understood that the initial length of the affine motion compensation
image sub-block in the horizontal direction may not be an integer in some cases. In this
case, the initial length needs to be rounded. To ensure precision, rounding-down is
usually performed. To be specific, adecimal part is directly discarded. For example, an
initial length value is 8.35 (that is, alength of 8.35 unit pixels), and 8 is directly used
as the length of the affine motion compensation image sub-block in the horizontal
direction. Certainly, a rounding-off principle may alternatively be used. To be specific,
if adecimal part is less than 5, rounding-down is performed; and if a decimal part is
greater than 5, rounding-up is performed. For example, when the length is calculated to
be 8.86, 9 is used as the length. To ensure efficiency, a minimum value of the initia
length should not be less than a preset value, for example, not less than a preset value
such as 2, 4, 8, or 2V. The preset value is usually set to 4. Theinitial length should aso
not be greater than the length of the affine image block in the horizontal direction.
Whether theinitial length in the horizontal direction or the rounded initial length in the
horizontal direction is appropriate depends on whether the length of the affine image
block in the horizontal direction is divisible by the initia length. If the length of the
affine image block in the horizontal direction is divisible by the initia length, it
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indicates whether the affine image block can be split into an integer quantity of sub-
blocks in the horizontal direction based on the initial length in the horizontal direction
or the rounded initial length in the horizontal direction. An adjustment manner is
usually a method in which the initial length in the horizontal direction or the rounded
initial length in the horizontal directions is gradualy increased/decreased. To be
specific, if it is determined that the length of the affine image block in the horizontal
direction is not an integer multiple of the length of the affine motion compensation
image sub-block in the horizontal direction, the length of the affine motion
compensation image sub-block in the horizontal direction is adjusted, that is,
increased/decreased, by one or more unit lengths, and then the foregoing solution is
cyclicaly performed until the length of the affine image block in the horizontd
direction is an integer multiple of an adjusted length of the affine motion compensation
image sub-block in the horizontal direction. The unit length is usually one unit pixel.
To be specific, the length of the affine motion compensation image sub-block in the
horizontal direction is adjusted, that is, increased/decreased, by 1. Without loss of
generality, in other words, the length of the affine motion compensation image sub-
block in the horizontal direction isadjusted, that is, increased/decreased, by afixed step
size. The step size is an adjustment value, that is, abasic unit or an amplitude used for
adjusting the length of the affine motion compensation image sub-block in the
horizontal direction in each cycle. The step sizeis usually the foregoing one unit pixel,
or may be another value, for example, two pixel units. Optionaly, the step
size/adjustment value used in the foregoing adjustment may vary according to parity of
theinitial length of the affine motion compensation image sub-block in the horizontal
direction. For example, when theinitial length of the affine motion compensation image
sub-block in the horizontal direction isan odd number, an odd step size is selected. For
example, an odd quantity of unit lengths, such as one unit length, is used as the step
size for the adjustment. When the initial length of the affine motion compensation
image sub-block in the horizontal direction is an even number, an even step size is
selected. For example, an even quantity of unit lengths is used as the step size.

[0240] In addition, whether the adjustment is an increase or a decrease may be
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selected according to an agreement between the decoder side and the encoder side, may
be explicitly indicated by the encoder side in a bitstream and selected by the decoder
side based on the explicit indication, may be deduced by using amotion vector precision
value of a surrounding adjacent block, or may be determined based on a ratio
relationship between the length of the affineimage block in the horizontal direction and
the length of the affine motion compensation image sub-block in the horizontal
direction. For example, if the ratio is less than a threshold, the decrease is selected;
otherwise, theincrease is selected.

[0241] To simplify an algorithm and ensure encoding and decoding efficiency, if it
is determined that the length of the affine image block in the horizonta direction is not
an integer multiple of the length of the affine motion compensation image sub-block in
the horizonta direction, the length of the affine motion compensation image sub-block
in the horizontal direction is adjusted, that is, increased, by one preset unit length, and
then the foregoing solution is cyclically performed until the length of the affine image
block in the horizontal direction isan integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction.

[0242] In addition, to improve efficiency and reduce an operation time, the length
of the affine motion compensation image sub-block in the horizontal direction may be
adjusted to a closest value by which the length of the affine image block in the
horizontal direction is divisible. For example, the length of the affine motion
compensation image sub-block in the horizontal direction is 7, while the length of the
affine image block in the horizontal direction is 16. In this case, the length of the affine
motion compensation image sub-block in the horizontal direction isincreased by 1 to
change to 8 by which 16 is divisible. Likewise, if the length of the affine motion
compensation image sub-block in the horizontal direction is 5, the length of the affine
motion compensation image sub-block in the horizontal direction is decreased by 1 to
change to 4 by which 16 is divisible. If differences between the length of the affine
motion compensation image sub-block in the horizontal direction and two adjacent
values by which the length of the affine image block in the horizontal direction is

divisible are equal, for example, the length of the affine motion compensation image
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sub-block in the horizontal direction is 6, the length of the affine image block in the
horizontal directionis 16, and two valuesthat are adjacent to the length 6 and by which
16 is divisible are 4 and 8, respectively, an adjustment may be selected according to
requirements of the encoder side and the decoder side. For example, if alow latency is
required, an adjustment, that is, an increase, may be selected. If high quality isrequired,
an adjustment, that is, adecrease, isselected. Thisisnot limited in the present invention.
[0243] In addition, in step S1501, when it is determined that the length of the affine
image block in the horizontal direction is not an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, to further
simplify the algorithm, a same table may be separately established on the encoder side
and the decoder side, and a possible maximum length of the affine image block in the
horizontal direction is split into a plurality of intervals by using an allowed minimum
divisor as a start value, for example, 2V. An interval span is 2V*', where i€
(0, (log, Wmax) — 1), and Wmax is the possible maximum length of the affine image
block in the horizontal direction. An interval within which the length of the affine
motion compensation image sub-block in the horizontal direction falls is determined,
and alower limit value or an upper limit value of the interval within which the length
of the affine motion compensation image sub-block in the horizontal direction fallsis
used as afinally determined length of the affine motion compensation image sub-block
in the horizonta direction. For arule for obtaining the lower limit value or the upper
limit value, refer to an agreement between the encoder side and the decoder side. An
upper limit value or a lower limit value of an approximate interval may be explicitly
indicated by using a bitstream, or may be selected in a round-off manner. By using the
foregoing table, the final length of the affine motion compensation image sub-block in
the horizontal direction may be determined through table lookup based on the initial
length of the affine motion compensation image sub-block in the horizontal direction.
Therefore, the step of adjusting the length of the affine motion compensation image
sub-block in the horizontal direction in step S1501 can be replaced, system complexity
is reduced, and a calculation time is reduced.

[0244] Optionally, to further reduce calculation complexity in the solution, in step
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S1501, not only if the length of the affine image block in the horizontal direction isan
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal direction is determined, but whether the length of the affine motion
compensation image sub-block in the horizontal direction is an integer multiple of a
preset length Sthat facilitates a cal cul ation also needs to be determined. To be specific,
whether the length of the affine motion compensation image sub-block in the horizontal
direction meets the following conditions needs to be determined:

[0245] (1) The length of the affine image block in the horizontal direction is an
integer multiple of the length of the affine motion compensation image sub-block in the
horizontal direction; and (2) the length of the affine motion compensation image sub-
block in the horizontal direction is an integer multiple of the preset length S.

[0246] If the length of the affine motion compensation image sub-block in the
horizontal direction does not meet the two conditions, the length of the affine motion
compensation image sub-block in the horizontal direction is adjusted, so that the length
of the affine motion compensation image sub-block in the horizontal direction meets
the condition (1) and the condition (2). To be specific, the length of the affine image
block in the horizontal direction isan integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction, and the adjusted
length of the affine motion compensation image sub-block in the horizontal directionis
an integer multiple of the preset length. The preset length Sis usualy 4, or may be a
value such as 8, 16, or 32. In other words, S= 2", where n is zero or a positive integer.
Thissolution isapplicableto an affine image block in any shape. When the affineimage
block is split according to a quadtree (Quad Tree) rule, provided that either of the
foregoing determining conditions (1) and (2) is met, the other condition can be met.
Therefore, only one of the determining conditions needs to be activated/applied.

[0247] Optionally, an amplitude limiting operation needs to be performed on the
length that is of the affine motion compensation image sub-block in the horizontal
direction and that is determined in the foregoing manner. To be specific, a comparison
manner is used, to enable M to fall within arange from alower limit Tm to an upper

l[imit W. Tm is a preset value and is usually 4, and W is the length of the affine image
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block in the horizontal direction.

[0248] S1503. Proportionally adjust the first vertical distance based on aproportion
of the motion vector precision to the second component of the motion vector difference,
to obtain the length of the affine motion compensation image sub-block in the vertical
direction; and determine whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of the
affine image block in the vertical direction is an integer multiple of an adjusted length
of the affine motion compensation image sub-block in the vertical direction.

[0249] Specificaly, the proportion of the motion vector precision to the second
component of the motion vector difference is aratio of the motion vector precision to
the second component of the motion vector difference. A product of the ratio and the
first vertical distance is the length of the affine motion compensation image sub-block
in the vertical direction, and may also be referred to as an initial length in the vertica
direction. It may be understood that the initial length of the affine motion compensation
image sub-block in the vertical direction may not be an integer in some cases. In this
case, the initial length needs to be rounded. To ensure precision, rounding-down is
usually performed. To be specific, adecimal part is directly discarded. For example, an
initial length value is 8.35 (that is, alength of 8.35 unit pixels), and 8 is directly used
as the length of the affine motion compensation image sub-block in the vertical
direction. Certainly, a rounding-off principle may alternatively be used. To be specific,
if adecimal part is less than 5, rounding-down is performed; and if a decimal part is
greater than 5, rounding-up is performed. For example, when the length is calculated to
be 8.86, 9 is used as the length. To ensure efficiency, a minimum value of the initia
length should not be less than a preset value, for example, not less than a preset value
such as 2, 4, 8, or 2N. The preset value is usually set to 4. Theinitial length should aso

not be greater than the length of the affineimage block in thevertical direction. Whether
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the initial length in the vertical direction or the rounded initial length in the vertical
direction is appropriate depends on whether the length of the affine image block in the
vertical directionisdivisible by theinitial length. If thelength of the affine image block
in the vertical direction is divisible by theinitial length, it indicates whether the affine
image block can be split into an integer quantity of sub-blocks in the vertical direction
based on the initial length in the vertical direction or the rounded initial length in the
vertical direction. An adjustment manner is usualy amethod in which theinitia length
in the vertical direction or therounded initia length in the vertical directionisgradually
increased/decreased. To be specific, if it isdetermined that the length of the affineimage
block inthevertical direction isnot aninteger multiple of thelength of the affine motion
compensation image sub-block in the vertical direction, the length of the affine motion
compensation image sub-block in the vertica direction is adjusted, that is,
increased/decreased, by one or more unit lengths, and then the foregoing solution is
cyclicaly performed until the length of the affine image block in the vertical direction
is an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction. The unit length is usually one unit pixel. To be
specific, the length of the affine motion compensation image sub-block in the vertical
direction is adjusted, that is, increased/decreased, by 1. Without loss of generdlity, in
other words, the length of the affine motion compensation image sub-block in the
vertical direction isadjusted, that is, increased/decreased, by afixed step size. The step
sizeis an adjustment value, that is, abasic unit or an amplitude used for adjusting the
length of the affine motion compensation image sub-block in the vertical direction in
each cycle. The step size is usually the foregoing one unit pixel, or may be another
value, for example, two pixel units. Optionally, the step size/adjustment value used in
the foregoing adjustment may vary according to parity of theinitial length of the affine
motion compensation image sub-block in the vertical direction. For example, when the
initial length of the affine motion compensation image sub-block in the vertica
direction is an odd number, an odd step size is selected. For example, an odd quantity
of unit lengths, such as one unit length, is used asthe step size for the adjustment. When

the initial length of the affine motion compensation image sub-block in the vertical
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direction isan even number, an even step sizeis selected. For example, an even quantity
of unit lengthsis used as the step size.

[0250] In addition, whether the adjustment is an increase or a decrease may be
selected according to an agreement between the decoder side and the encoder side, may
be explicitly indicated by the encoder side in a bitstream and selected by the decoder
side based on the explicit indication, may be deduced by using amotion vector precision
value of a surrounding adjacent block, or may be determined based on a ratio
relationship between the length of the affine image block in the vertical direction and
the length of the affine motion compensation image sub-block in the vertical direction.
For example, if theratio isless than athreshold, the decrease is sel ected; otherwise, the
increaseis selected.

[0251] To simplify an algorithm and ensure encoding and decoding efficiency, if it
is determined that the length of the affine image block in the vertical direction isnot an
integer multiple of the length of the affine motion compensation image sub-block in the
vertical direction, the length of the affine motion compensation image sub-block in the
vertical direction is adjusted, that is, increased, by one preset unit length, and then the
foregoing solution is cyclically performed until the length of the affine image block in
the vertical direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction.

[0252] In addition, to improve efficiency and reduce an operation time, the length
of the affine motion compensation image sub-block in the vertical direction may be
adjusted to a closest value by which the length of the affine image block in the vertical
direction isdivisible. For example, the length of the affine motion compensation image
sub-block inthe vertical direction is 7, while the length of the affine image block in the
vertical directionis 16. In this case, the length of the affine motion compensation image
sub-block in the vertical direction is increased by 1 to change to 8 by which 16 is
divisible. Likewise, if the length of the affine motion compensation image sub-block in
thevertical directionis5, the length of the affine motion compensation image sub-block
in the vertical direction is decreased by 1 to change to 4 by which 16 is divisible. If

differences between the length of the affine motion compensation image sub-block in
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the vertical direction and two adjacent values by which the length of the affine image
block inthe vertical directionisdivisible are equal, for example, the length of the affine
motion compensation image sub-block in the vertical direction is 6, the length of the
affineimage block in the vertical direction is 16, and two values that are adjacent to the
length 6 and by which 16 is divisible are 4 and 8, respectively, an adjustment may be
selected according to requirements of the encoder side and the decoder side. For
example, if alow latency isrequired, an adjustment, that is, an increase, may be selected.
If high quality is required, an adjustment, that is, a decrease, is selected. This is not
limited in the present invention.

[0253] In addition, in step S1503, when it is determined that the length of the affine
image block in the vertical direction isnot an integer multiple of the length of the affine
motion compensation image sub-block in the vertical direction, to further simplify the
algorithm, a same table may be separately established on the encoder side and the
decoder side, and a possible maximum length of the affine image block in the vertical

direction is split into a plurality of intervals by using an allowed minimum divisor as a
start value, for example, 2V. Aninterval spanis2V*', where i € (0, (log, Wmax) — 1),
and Wax is the possible maximum length of the affine image block in the vertical

direction. Aninterval within which the length of the affine motion compensation image
sub-block in the vertical direction falls is determined, and a lower limit value or an
upper limit value of the interval within which the length of the affine motion
compensation image sub-block in the vertical direction falls is used as a finaly
determined length of the affine motion compensation image sub-block in the vertical

direction. For arule for obtaining the lower limit value or the upper limit value, refer
to an agreement between the encoder side and the decoder side. An upper limit value
or alower limit value of an approximate interval may be explicitly indicated by using
abitstream, or may be selected in around-off manner. By using the foregoing table, the
final length of the affine motion compensation image sub-block in the vertical direction
may be determined through table lookup based on the initial length of the affine motion
compensation image sub-block in the vertical direction. Therefore, the step of adjusting

the length of the affine motion compensation image sub-block in the vertical direction
78



in step S1503 can be replaced, system complexity is reduced, and a calculation timeis
reduced.

[0254] Optionally, to further reduce calculation complexity in the solution, in step
S1503, not only if the length of the affine image block in the vertical direction is an
integer multiple of the length of the affine motion compensation image sub-block in the
vertical direction is determined, but whether the length of the affine motion
compensation image sub-block in the vertica direction is an integer multiple of the
preset length Sthat facilitates a cal cul ation also needs to be determined. To be specific,
whether the length of the affine motion compensation image sub-block in the vertical
direction meets the following conditions needs to be determined:

[0255] (1) Thelength of the affineimage block in the vertical direction isan integer
multiple of thelength of the affine motion compensation image sub-block in the vertical
direction; and (2) the length of the affine motion compensation image sub-block in the
vertical direction is an integer multiple of the preset length S.

[0256] If the length of the affine motion compensation image sub-block in the
vertical direction does not meet the two conditions, the length of the affine motion
compensation image sub-block in the vertical direction isadjusted, so that the length of
the affine motion compensation image sub-block in the vertical direction meets the
condition (1) and the condition (2). To be specific, the length of the affine image block
in the vertical direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction, and the adjusted length of the
affine motion compensation image sub-block in the vertical direction is an integer
multiple of the preset length. The preset length S is usualy 4, or may be a value such
as 8, 16, or 32. In other words, S= 2", where nis zero or apositiveinteger. Thissolution
isapplicableto an affineimage block in any shape. When the affine image block is split
according to a quadtree (Quad Tree) rule, provided that either of the foregoing
determining conditions (1) and (2) is met, the other condition can be met. Therefore,
only one of the determining conditions needs to be activated/applied.

[0257] Optionally, an amplitude limiting operation needs to be performed on the

length that is of the affine motion compensation image sub-block in the vertica
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direction and that is determined in the foregoing manner. To be specific, a comparison
manner is used, to enable M to fall within a range from a lower limit Tm to an upper
l[imit W. Tm is a preset value and is usually 4, and W is the length of the affine image
block in the vertical direction.

[0258] For specific implementations of determining and adjusting the size of the
affine motion compensation image sub-block, refer to specific descriptions of the
decoding method in this specification.

[0259] Therefore, according to the video image encoding method in this
embodiment of the present invention, the encoding device determines the size of the
affine motion compensation image sub-block based on the determined motion vector
difference and motion vector precision of the affine image block, and the distance
between the control points, and further adjusts the size of the affine motion
compensation image sub-block based on a relationship between the size of the affine
image block and the size of the affine motion compensation image sub-block, so that
the size of the affine motion compensation image sub-block is easy to implement, and
complexity isreduced. It is proved by using experiments that, in the present invention,
complexity on the encoder side can be reduced by 50%, complexity on the decoder side
can be reduced by 70%, and 90% to 95% of performance is maintained. Therefore, a
motion compensation prediction technology based on an affine model can be effectively
applied in practice.

[0260] Optionaly, as shown in FIG. 16, S1470 includes the following steps:
[0261] S1601. Determine a motion vector of each affine motion compensation
image sub-block in the affine motion compensation image sub-blocks.

[0262] S1603. Determine a motion compensation prediction signal of each affine
motion compensation image sub-block based on the motion vector of each affine
motion compensation image sub-block.

[0263] S1605. Encode each affine motion compensation image sub-block based on
the motion compensation prediction signal of each affine motion compensation image
sub-block.

[0264] It should be understood that, in this embodiment of the present invention,
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each affine-M C block may include a plurality of pixels, and a motion vector of a pixel
needs to be selected from each affine-MC block as a motion vector of the affine-MC
block.

[0265] Optionaly, in S1601, a motion vector of a pixel on a central position of an
affine-M C block may be selected as amotion vector of the affine-M C block, an average
value of motion vectors of al pixelsin the affine-MC block may be used as the motion
vector of the affine-MC block, or a motion vector of an upper left pixel in the affine-
MC block may be selected as the motion vector of the affine-MC block. However, this
isnot limited in the present invention.

[0266] Optionaly, in this embodiment of the present invention, a signal of a
boundary pixel in each affine motion compensation image sub-block are filtered, and
the boundary pixel is one or more rows of pixels at a boundary of each affine motion
compensation image sub-block.

[0267] Optionally, in this embodiment of the present invention, the signal of the
boundary pixel includes a motion compensation prediction signal and/or a
reconstructed signal, and the reconstructed signal is a sum of the motion compensation
prediction signal and areconstructed residual signal.

[0268] The reconstructed signal is usualy obtained by adding the motion
compensation prediction signal and the reconstructed residual signal. Lossy encoding
is usually performed on aresidual signal. This causes distortion of the reconstructed
residual signal relative to the origina residual signal. Distortion cases of pixels at
boundaries of adjacent affine-MC blocks may be different. For example, a pixel on the
right side in the first affine-MC block becomes larger due to distortion, and a pixel on
the left sidein an affine-M C block that is adjacent to and on the right of the first affine-
MC block becomes smaller due to distortion. This causes discontinuity of boundary
pixel values of reconstructed pixelsin the affine-M C blocks, and impairs subjective and
objective effects. Therefore, the reconstructed signal needs to be filtered.

[0269] Optionaly, in this embodiment of the present invention, filtering may be
performed by using alow-passfilter, so that apixel value in aboundary region changes

more smoothly. For example, filtering is performed by using a Gauss filter. However,
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thisis not limited in the present invention.
[0270] Optionaly, in this embodiment of the present invention, filtering may be
performed by using an overlapped block motion compensation (Overlapped block
motion compensation, OBMC for short) method. Motion compensation prediction is
performed on a to-be-filtered pixel by using a motion vector of an affine-MC block
adjacent to the to-be-filtered pixel, and weighted averaging is performed on an obtained
motion compensation prediction signal and a motion compensation prediction signa
obtained by using a motion vector of the to-be-filtered pixel, to obtain afina motion
compensation prediction signal.
[0271] According to the video image encoding method in this embodiment of the
present invention, the decoding device determines the size of the affine motion
compensation image sub-block based on the determined motion vector difference and
motion vector precision of the affine image block, and the distance between the control
points, and further adjusts the size of the affine motion compensation image sub-block
based on a relationship between the size of the affine image block and the size of the
affine motion compensation image sub-block, so that the size of the affine motion
compensation image sub-block is easy to implement, and complexity is reduced. It is
proved by using experiments that, in the present invention, complexity on the encoder
side can be reduced by 50%, complexity on the decoder side can be reduced by 70%,
and 90% to 95% of performance is maintained. Therefore, a motion compensation
prediction technology based on an affine model can be effectively applied in practice.
[0272] The following describes a decoding apparatus 1700 for implementing the
present invention with reference to FIG. 17. The decoding apparatus 1700 includes:

a motion vector difference determining module 1710, configured to
determine a motion vector difference of an affine image block;

a motion vector precision determining module 1730, configured to
determine motion vector precision of the affine image block;

an image sub-block size determining module 1750, configured to determine
a size of an affine motion compensation image sub-block in the affine image block

based on the motion vector difference, the motion vector precision, a distance between
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control pointsin the affine image block, and a size of the affine image block, where the
size includes a length in a horizontal direction and a length in a vertical direction, so
that alength of the affine image block in the horizontal direction is an integer multiple
of the length of the affine motion compensation image sub-block in the horizontal
direction, and a length of the affine image block in the vertical direction is an integer
multiple of the length of the affine motion compensation image sub-block in the vertical
direction; and the control points are pixels used to determine the motion vector
difference; and

adecoding module 1770, configured to perform decoding processing on the
affine image block based on the size of the affine motion compensation image sub-
block.
[0273] Specificaly, the decoding apparatus determines the motion vector
difference of the affine image block based on the determined control points, determines
the motion vector precision of the affine image block, and determines the size of the
affine motion compensation image sub-block in the affine image block based on the
determined motion vector difference and motion vector precision, the distance between
the control points, and the size of the affine image block, where the size of the affine
motion compensation image sub-block isasize used for splitting the affineimage bl ock,
and the affine image block is split into aplurality of affine motion compensation image
sub-blocks with a same size based on the split size. Then, the decoding apparatus
decodes the affine image block based on the affine motion compensation image sub-
blocks. The modules of the decoding apparatus implement functions of various
execution stepsincluded in the decoding method of the present invention. To be specific,
the modules implement functions of al method steps in the decoding method of the
present invention, for example, the steps S710 to S740 and extensions and variations of
these steps. For details, refer to descriptions of the decoding method in this specification.
For brevity, details are not described herein again.
[0274] The following describes in detail an encoding apparatus according to an
embodiment of the present invention with referenceto FIG. 18. The encoding apparatus

1800 includes:
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a motion vector difference determining module 1810, configured to
determine a motion vector difference of an affine image block;

a motion vector precision determining module 1830, configured to
determine motion vector precision of the affine image block;

an image sub-block size determining module 1850, configured to determine
a size of an affine motion compensation image sub-block in the affine image block
based on the motion vector difference, the motion vector precision, a distance between
control pointsin the affine image block, and a size of the affine image block, where the
size includes a length in a horizontal direction and a length in a vertical direction, so
that alength of the affine image block in the horizontal direction is an integer multiple
of the length of the affine motion compensation image sub-block in the horizontal
direction, and a length of the affine image block in the vertical direction is an integer
multiple of thelength of the affine motion compensation image sub-block in the vertical
direction; and the control points are pixels used to determine the motion vector
difference; and

an encoding module 1870, configured to perform encoding processing on
the affine image block based on the size of the affine motion compensation image sub-
block.
[0275] Specifically, the encoding apparatus determines the motion vector
difference of the affine image block based on the determined control points, determines
the motion vector precision of the affine image block, and determines the size of the
affine motion compensation image sub-block in the affine image block based on the
determined motion vector difference and motion vector precision, the distance between
the control points, and the size of the affine image block, where the size of the affine
motion compensation image sub-block isasize used for splitting the affineimage block,
and the affine image block is split into aplurality of affine motion compensation image
sub-blocks with a same size based on the split size. Then, the encoding apparatus
encodes the affine image block based on the affine motion compensation image sub-
blocks. The modules of the encoding apparatus implement functions of various

execution stepsincluded in the encoding method of the present invention. To be specific,
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the modules implement functions of al method steps in the encoding method of the
present invention, for example, the steps S1410 to S1470 and extensions and variations
of these steps. For details, refer to descriptions of the encoding method in this
specification. For brevity, details are not described in this specification again.
[0276] As shown in FIG. 19, an embodiment of the present invention further
provides a decoding device 1900, including a processor 1910, a memory 1930, and a
bus system 1950. The processor and the memory are connected by using the bus system.
The memory is configured to store an instruction. The processor is configured to
execute theinstruction stored in the memory. The memory of the decoding device stores
program code. The processor may invoke the program code stored in the memory, to
perform all steps and extensions of the steps in the decoding method 700 of the present
invention, that is, all methods described in FIG. 7 to FIG. 13.
[0277] For example, the processor may invoke the program code stored in the
memory, to perform complete operations in the decoding method of the present
invention:

determining amotion vector difference of an affine image block;

determining motion vector precision of the affine image block;

determining a size of an affine motion compensation image sub-block in the
affine image block based on the motion vector difference, the motion vector precision,
a distance between control points in the affine image block, and a size of the affine
image block, where the size includes alength in ahorizontal direction and alengthina
vertical direction, so that alength of the affine image block in the horizontal direction
isan integer multiple of the length of the affine motion compensation image sub-block
in the horizontal direction, and a length of the affine image block in the vertica
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction; and the control points are pixels used to determine
the motion vector difference; and

performing decoding processing on the affine image block based on the size
of the affine motion compensation image sub-block.

[0278] In the decoding process, an image sub-block with an appropriate size can be
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selected, and the size of the image sub-block is adjusted, so that the affine image block
is split into a plurality of affine motion compensation image sub-blocks with a same
size. In this way, decoding complexity is reduced, and decoding performance is
improved.

[0279] It should be understood that, in this embodiment of the present invention,
the processor 1910 may be a central processing unit (Central Processing Unit, CPU for
short). Alternatively, the processor 1910 may be another general-purpose processor, a
digital signal processor (DSP), an application-specific integrated circuit (ASIC), afield
programmabl e gate array (FPGA) or another programmablelogic device, adiscrete gate
or atransistor logic device, a discrete hardware component, or the like. The general-
purpose processor may be a microprocessor, or the processor may be any conventional
processor or the like.

[0280] The memory 1930 may include a read-only memory and a random access
memory, and provide an instruction and data to the processor 1910. A part of the
memory 1930 may further include a nonvolatile random access memory. For example,
the memory 1930 may further store information about a device type.

[0281] In addition to a data bus, the bus system 1950 may further include a power
bus, a control bus, a status signal bus, and the like. However, for clear description,
various types of busesin the figure are marked as the bus system 1950.

[0282] In an implementation process, the steps of the foregoing methods can be
implemented by using a hardware integrated logic circuit in the processor 1910, or by
using an instruction in a form of software. The steps of the methods disclosed with
reference to the embodiments of the present invention may be directly performed by a
hardware processor, or may be performed by using a combination of hardware of the
processor and a software module. The software module may be located in a mature
storage medium in the art, such as a random access memory, a flash memory, a read-
only memory, a programmable read-only memory, an electrically erasable
programmable memory, or a register. The storage medium is located in the memory
1930, and the processor 1910 reads information from the memory 1930 and compl etes

the steps of the foregoing methods in combination with the hardware of the processor.
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[0283] As shown in FIG. 20, an embodiment of the present invention further
provides an encoding device 2000, including a processor 2010, a memory 2030, and a
bus system 2050. The processor 2010 and the memory 2030 are connected by using the
bus system 2050. The memory 2030 is configured to store an instruction. The processor
2010 is configured to execute the instruction stored in the memory 2030. The memory
2030 of the encoding device 2000 stores program code. The processor 2010 may invoke
the program code stored in the memory 2030, to perform all steps and extensions of the
steps in the encoding method 1400 of the present invention, that is, all method steps
described in FIG. 14 to FIG. 16. For example, the processor 2010 may invoke the
program code stored in the memory 2030, to perform the following operations:

determining a motion vector difference of an affine image block;

determining motion vector precision of the affine image block;

determining a size of an affine motion compensation image sub-block in the
affine image block based on the motion vector difference, the motion vector precision,
a distance between control points in the affine image block, and a size of the affine
image block, where the size includes alength in ahorizontal direction and alengthina
vertical direction, so that alength of the affine image block in the horizontal direction
isan integer multiple of the length of the affine motion compensation image sub-block
in the horizontal direction, and a length of the affine image block in the vertica
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction; and the control points are pixels used to determine
the motion vector difference; and

performing encoding processing on the affine image block based on the size
of the affine motion compensation image sub-block.
[0284] In the encoding process, an image sub-block with an appropriate size can be
selected, and the size of the image sub-block is adjusted, so that the affine image block
is split into a plurality of affine motion compensation image sub-blocks with a same
size. In this way, encoding complexity is reduced, and encoding performance is
improved.

[0285] It should be understood that, in this embodiment of the present invention,
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the processor 2010 may be a central processing unit (Central Processing Unit, CPU for
short). Alternatively, the processor 2010 may be another general-purpose processor, a
digital signal processor (DSP), an application-specific integrated circuit (ASIC), afield
programmabl e gate array (FPGA) or another programmablelogic device, adiscrete gate
or atransistor logic device, a discrete hardware component, or the like. The general-
purpose processor may be a microprocessor, or the processor may be any conventional
processor or thelike.

[0286] The memory 2030 may include a read-only memory and a random access
memory, and provide an instruction and data to the processor 2010. A part of the
memory 2030 may further include a nonvolatile random access memory. For example,
the memory 2030 may further store information about a device type.

[0287] In addition to a data bus, the bus system 2050 may further include a power
bus, a control bus, a status signal bus, and the like. However, for clear description,
various types of busesin the figure are marked as the bus system 2050.

[0288] In an implementation process, the steps of the foregoing methods can be
implemented by using a hardware integrated logic circuit in the processor 2010, or by
using an instruction in a form of software. The steps of the methods disclosed with
reference to the embodiments of the present invention may be directly performed by a
hardware processor, or may be performed by using a combination of hardware of the
processor and a software module. The software module may be located in a mature
storage medium in the art, such as a random access memory, a flash memory, a read-
only memory, a programmable read-only memory, an electrically erasable
programmable memory, or a register. The storage medium is located in the memory
2030, and the processor 2010 reads information from the memory 2030 and compl etes
the steps of the foregoing methods in combination with the hardware of the processor.

To avoid repetition, details are not described herein again.
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CLAIMS

1 A video image decoding method, comprising:

determining a motion vector difference of an affine image block;

determining a motion vector precision of the affine image block;

determining a size of an affine motion compensation image sub-block in the
affine image block based on the motion vector difference, the motion vector precision,
a distance between control points in the affine image block, and a size of the affine
image block, so that a length of the affine image block in a horizontal direction is an
integer multiple of alength of the affine motion compensation image sub-block in the
horizontal direction, and alength of the affine image block in avertical directionisan
integer multiple of alength of the affine motion compensation image sub-block in the
vertical direction; and the control points are pixels used to determine the motion
vector difference; and

performing decoding processing on the affine image block based on the size of
the affine motion compensation image sub-block.

2. The method according to claim 1, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

proportionally adjusting afirst horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction and the length of the affine motion compensation image sub-block in the
vertical direction, wherein both the lengths of the affine motion compensation image
sub-block in the horizontal direction and the vertical direction are an integer number

of pixels,
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determining whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjusting the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizonta
direction; and

determining whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjusting the length of the
affine motion compensation image sub-block in the vertical direction, so that the
length of the affine image block in the vertical direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the vertical

direction.

3. The method according to claim 1, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

proportionally adjusting a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction and the length of the affine motion compensation image sub-block in the

horizontal direction, wherein both the lengths of the affine motion compensation
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image sub-block in the vertical direction and the horizontal direction are an integer
number of pixels;

determining whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjusting the length of the
affine motion compensation image sub-block in the vertical direction, so that the
length of the affine image block in the vertical direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the vertical
direction; and

determining whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjusting the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizonta
direction.

4, The method according to claim 1, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

proportionally adjusting afirst horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain

the length of the affine motion compensation image sub-block in the horizontal
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direction, wherein the length of the affine motion compensation image sub-block in
the horizontal direction is an integer number of pixels,

determining whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjusting the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizontal
direction;

proportionally adjusting a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertical
direction, wherein the length of the affine motion compensation image sub-block in
the vertical direction is an integer number of pixels; and

determining whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjusting the length of the
affine motion compensation image sub-block in the vertical direction, so that the
length of the affine image block in the vertical direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the vertical

direction.

5. The method according to claim 2, further comprising determining at least one
of that the length of the affine image block in the horizontal direction is not an integer
multiple of the length of the affine motion compensation image sub-block in the
horizontal direction, or that the length of the affine image block in the vertica
direction is not an integer multiple of the length of the affine motion compensation
image sub-block in the vertical direction, and wherein
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the adjusting the length of the affine motion compensation image sub-block in
the horizontal direction, so that the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction comprises.
adjusting, that is, increasing/decreasing, the length of the affine motion
compensation image sub-block in the horizontal direction by one or more
pixels, and
determining whether the length of the affine image block in the
horizontal direction is an integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction, and if the
length of the affine image block in the horizontal direction is not an integer
multiple of the adjusted length of the affine motion compensation image sub-
block in the horizontal direction, repeating the adjusting and determining steps
until the length of the affine image block in the horizontal direction is an
integer multiple of an adjusted length of the affine motion compensation
image sub-block in the horizonta direction; and
the adjusting the length of the affine motion compensation image sub-block in
the vertical direction, so that the length of the affine image block in the vertical
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction comprises:
adjusting, that is, increasing/decreasing, the length of the affine motion
compensation image sub-block in the vertical direction by one or more pixels,
and
determining whether the length of the affine image block in the vertical
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction, and if the length of the
affine image block in the vertical direction is not an integer multiple of the
adjusted length of the affine motion compensation image sub-block in the
vertical direction, repeating the adjusting and determining steps until the
length of the affine image block in the vertical direction is an integer multiple
of an adjusted length of the affine motion compensation image sub-block in
the vertical direction.
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6. The method according to claim 2, further comprising determining at least one
of that the length of the affine image block in the horizontal direction is not an integer
multiple of the length of the affine motion compensation image sub-block in the
horizontal direction, or that the length of the affine image block in the vertica
direction is not an integer multiple of the length of the affine motion compensation
image sub-block in the vertical direction, and wherein
the adjusting the length of the affine motion compensation image sub-block in
the horizontal direction, so that the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction comprises:
adjusting, that is, increasing/decreasing, by one or more pixels, the
length of the affine motion compensation image sub-block in the horizontal
direction to a closest value by which the length of the affine image block in
the horizonta direction isdivisible; and
determining whether the length of the affine image block in the
horizontal direction is an integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction, and if the
length of the affine image block in the horizontal direction is not an integer
multiple of the adjusted length of the affine motion compensation image sub-
block in the horizontal direction, repeating the adjusting and determining steps
until the length of the affine image block in the horizontal direction is an
integer multiple of an adjusted length of the affine motion compensation
image sub-block in the horizonta direction; and
the adjusting the length of the affine motion compensation image sub-block in
the vertical direction, so that the length of the affine image block in the vertica
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction comprises:
adjusting, that is, increasing/decreasing, by one or more pixels, the
length of the affine motion compensation image sub-block in the vertical
direction to a closest value by which the length of the affine image block in
the vertical directionisdivisible; and
determining whether the length of the affine image block in the vertical

direction is an integer multiple of an adjusted length of the affine motion
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compensation image sub-block in the vertical direction, and if the length of the
affine image block in the vertical direction is not an integer multiple of the
adjusted length of the affine motion compensation image sub-block in the
vertical direction, repeating the adjusting and determining steps until the
length of the affine image block in the vertical direction is an integer multiple
of an adjusted length of the affine motion compensation image sub-block in

the vertical direction.

7. The method according to claim 2, wherein the method further comprises:

determining that the adjusted length of the affine motion compensation image
sub-block in at least one of the horizontal or vertical directions is not an integer
multiple of a preset length S, and

readjusting, that is, increasing/decreasing, the adjusted length of the affine
motion compensation image sub-block in the at least one of the horizontal or vertical
directions by one or more pixels, until a readjusted length of the affine motion
compensation image sub-block in the at least one of the horizonta or vertica
directionsis an integer multiple of the preset length S, wherein Sis equal to 2" pixdls,

and nis zero or apositive integer.

8. The method according to claim 1, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

determining the size of the affine motion compensation image sub-block based
on the motion vector difference, the motion vector precision, the distance between the
control points in the affine image block, and the size of the affine image block by
using a preset size table, wherein the preset size table stores sizes of the affine motion

compensation image sub-block predetermined based on the motion vector difference,
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the motion vector precision, the distance between the control points in the affine
image block, and the size of the affine image block, and the predetermined sizes of
the affine motion compensation image sub-block meet the following conditions. the
length of the affine image block in the horizontal direction is an integer multiple of
the length of the affine motion compensation image sub-block in the horizontal
direction, and the length of the affine image block in the vertical direction is an
integer multiple of the length of the affine motion compensation image sub-block in
the vertical direction.

0. The method according to clam 8, wherein the predetermined sizes of the
affine motion compensation image sub-block further meet the following conditions:
the length of the affine motion compensation image sub-block in the horizontal
direction is an integer multiple of a preset length S, and the length of the affine
motion compensation image sub-block in the vertical direction is an integer multiple
of the preset length S, wherein S is equal to 2" pixels, and n is zero or a positive
integer.

10. A video image encoding method, comprising:

determining a motion vector difference of an affine image block;

determining motion vector precision of the affine image block;

determining a size of an affine motion compensation image sub-block in the
affine image block based on the motion vector difference, the motion vector precision,
a distance between control points in the affine image block, and a size of the affine
image block, so that a length of the affine image block in a horizontal direction is an
integer multiple of alength of the affine motion compensation image sub-block in the
horizontal direction, and alength of the affine image block in avertical directionisan
integer multiple of alength of the affine motion compensation image sub-block in the
vertical direction; and the control points are pixels used to determine the motion
vector difference; and

performing encoding processing on the affine image block based on the size of

the affine motion compensation image sub-block.

11.  The method according to claim 10, wherein the determining a size of an affine
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motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

proportionally adjusting afirst horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction and the length of the affine motion compensation image sub-block in the
vertical direction, wherein both the lengths of the affine motion compensation image
sub-block in the horizontal direction and the vertical direction are an integer number
of pixels;

determining whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjusting the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizonta
direction; and

determining whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjusting the length of the
affine motion compensation image sub-block in the vertical direction, so that the
length of the affine image block in the vertical direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the vertical

direction.
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12.  The method according to claim 10, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

proportionally adjusting a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction and the length of the affine motion compensation image sub-block in the
horizontal direction, wherein both the lengths of the affine motion compensation
image sub-block in the vertical direction and the horizontal direction are an integer
number of pixels,

determining whether the length of the affine image block in the vertical
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjusting the length of the
affine motion compensation image sub-block in the vertical direction, so that the
length of the affine image block in the vertical direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the vertical
direction; and

determining whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjusting the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
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adjusted length of the affine motion compensation image sub-block in the horizontal

direction.

13.  The method according to claim 10, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

proportionally adjusting afirst horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction, wherein the length of the affine motion compensation image sub-block in
the horizontal direction is an integer number of pixels,

determining whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjusting the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizontal
direction;

proportionally adjusting a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction, wherein the length of the affine motion compensation image sub-block in
the vertical direction is an integer number of pixels; and

determining whether the length of the affine image block in the vertical

direction is an integer multiple of the length of the affine motion compensation image
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sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjusting the length of the
affine motion compensation image sub-block in the vertical direction, so that the
length of the affine image block in the vertical direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the vertical
direction.

14.  The method according to claim 11, further comprising determining at least one
of that the length of the affine image block in the horizontal direction is not an integer
multiple of the length of the affine motion compensation image sub-block in the
horizontal direction, or that the length of the affine image block in the vertica
direction is not an integer multiple of the length of the affine motion compensation
image sub-block in the vertical direction, and wherein

the adjusting the length of the affine motion compensation image sub-block in
the horizontal direction, so that the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction comprises:

adjusting, that is, increasing/decreasing, the length of the affine motion
compensation image sub-block in the horizontal direction by one or more
pixels; and
determining whether the length of the affine image block in the

horizontal direction is an integer multiple of an adjusted length of the affine

motion compensation image sub-block in the horizontal direction, and if the

length of the affine image block in the horizontal direction is not an integer

multiple of the adjusted length of the affine motion compensation image sub-

block in the horizontal direction, repeating the adjusting and determining steps

until the length of the affine image block in the horizontal direction is an

integer multiple of an adjusted length of the affine motion compensation

image sub-block in the horizonta direction; and

the adjusting the length of the affine motion compensation image sub-block in
the vertical direction, so that the length of the affine image block in the vertica
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direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction comprises:
adjusting, that is, increasing/decreasing, the length of the affine motion
compensation image sub-block in the vertical direction by one or more pixels,
and
determining whether the length of the affine image block in the vertical
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction, and if the length of the
affine image block in the vertical direction is not an integer multiple of the
adjusted length of the affine motion compensation image sub-block in the
vertical direction, repeating the adjusting and determining steps until the
length of the affine image block in the vertical direction is an integer multiple
of an adjusted length of the affine motion compensation image sub-block in

the vertical direction.

15. The method according to claim 11, further comprising determining at least one
of that the length of the affine image block in the horizontal direction is not an integer
multiple of the length of the affine motion compensation image sub-block in the
horizontal direction, or that the length of the affine image block in the vertica
direction is not an integer multiple of the length of the affine motion compensation
image sub-block in the vertical direction, and wherein
the adjusting the length of the affine motion compensation image sub-block in
the horizontal direction, so that the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction comprises:
adjusting, that is, increasing/decreasing, by one or more pixels, the
length of the affine motion compensation image sub-block in the horizontal
direction to a closest value by which the length of the affine image block in
the horizonta direction isdivisible; and
determining whether the length of the affine image block in the
horizontal direction is an integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction, and if the

length of the affine image block in the horizontal direction is not an integer
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multiple of the adjusted length of the affine motion compensation image sub-
block in the horizontal direction, repeating the adjusting and determining steps
until the length of the affine image block in the horizontal direction is an
integer multiple of an adjusted length of the affine motion compensation
image sub-block in the horizonta direction; and

the adjusting the length of the affine motion compensation image sub-block in

the vertical direction, so that the length of the affine image block in the vertica

direction is an integer multiple of an adjusted length of the affine motion

compensation image sub-block in the vertical direction comprises:

16.

adjusting, that is, increasing/decreasing, by one or more pixels, the
length of the affine motion compensation image sub-block in the vertical
direction to a closest value by which the length of the affine image block in
the vertical directionisdivisible; and

determining whether the length of the affine image block in the vertical
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the vertical direction, and if the length of the
affine image block in the vertical direction is not an integer multiple of the
adjusted length of the affine motion compensation image sub-block in the
vertical direction, repeating the adjusting and determining steps until the
length of the affine image block in the vertical direction is an integer multiple
of an adjusted length of the affine motion compensation image sub-block in

the vertical direction.

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

determining that the adjusted length of the affine motion compensation image

sub-block in at least one of the horizontal or vertical directions is not an integer

multiple of a preset length S, and

readjusting, that is, increasing/decreasing, the adjusted length of the affine

motion compensation image sub-block in the at least one of the horizontal or vertical

directions by one or more pixels, until a readjusted length of the affine motion

compensation image sub-block in the at least one of the horizonta or vertica

directionsis an integer multiple of the preset length S, wherein Sis equal to 2" pixels,

and nis zero or a positive integer.

102



10

15

20

25

30

17.  The method according to claim 10, wherein the determining a size of an affine
motion compensation image sub-block in the affine image block based on the motion
vector difference, the motion vector precision, a distance between control pointsin the
affine image block, and a size of the affine image block, so that a length of the affine
image block in the horizontal direction is an integer multiple of the length of the
affine motion compensation image sub-block in the horizontal direction, and a length
of the affine image block in the vertical direction is an integer multiple of the length
of the affine motion compensation image sub-block in the vertical direction
comprises:

determining the size of the affine motion compensation image sub-block based
on the motion vector difference, the motion vector precision, the distance between the
control points in the affine image block, and the size of the affine image block by
using a preset size table, wherein the preset size table stores sizes of the affine motion
compensation image sub-block predetermined based on the motion vector difference,
the motion vector precision, the distance between the control points in the affine
image block, and the size of the affine image block, and the predetermined sizes of
the affine motion compensation image sub-block meet the following conditions. the
length of the affine image block in the horizontal direction is an integer multiple of
the length of the affine motion compensation image sub-block in the horizontal
direction, and the length of the affine image block in the vertical direction is an
integer multiple of the length of the affine motion compensation image sub-block in

the vertical direction.

18.  The method according to clam 17, wherein the predetermined sizes of the
affine motion compensation image sub-block further meet the following conditions:
the length of the affine motion compensation image sub-block in the horizontal
direction is an integer multiple of a preset length S, and the length of the affine
motion compensation image sub-block in the vertical direction is an integer multiple
of the preset length S, wherein S is equal to 2" pixels, and n is zero or a positive

integer.

19. A video image decoding apparatus, comprising:
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a motion vector difference determining module, configured to determine a
motion vector difference of an affine image block;

a motion vector precision determining module, configured to determine
motion vector precision of the affine image block;

an image sub-block size determining module, configured to determine a size
of an affine motion compensation image sub-block in the affine image block based on
the motion vector difference, the motion vector precision, a distance between control
points in the affine image block, and a size of the affine image block, so that a length
of the affine image block in a horizontal direction is an integer multiple of alength of
the affine motion compensation image sub-block in the horizontal direction, and a
length of the affine image block in a vertical direction is an integer multiple of a
length of the affine motion compensation image sub-block in the vertical direction;
and the control points are pixels used to determine the motion vector difference; and a

decoding module, configured to perform decoding processing on the affine

image block based on the size of the affine motion compensation image sub-block.

20. The apparatus according to clam 19, wherein the image sub-block size
determining module is configured to:

proportionally adjust a first horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction and the length of the affine motion compensation image sub-block in the
vertical direction, wherein both the lengths of the affine motion compensation image
sub-block in the horizontal direction and the vertical direction are an integer number
of pixels,

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjust the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
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adjusted length of the affine motion compensation image sub-block in the horizontal
direction; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of the length of the affine motion compensation image sub-
block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of
the affine image block in the vertical direction is an integer multiple of an adjusted

length of the affine motion compensation image sub-block in the vertical direction.

21.  The apparatus according to clam 19, wherein the image sub-block size
determining module is configured to:

proportionally adjust a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction and the length of the affine motion compensation image sub-block in the
horizontal direction, wherein both the lengths of the affine motion compensation
image sub-block in the vertical direction and the horizonta direction are an integer
number of pixels,

determine whether the length of the affine image block in the vertical direction
is an integer multiple of the length of the affine motion compensation image sub-
block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of
the affine image block in the vertical direction is an integer multiple of an adjusted
length of the affine motion compensation image sub-block in the vertical direction;
and

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the

horizontal direction is not an integer multiple of the length of the affine motion
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compensation image sub-block in the horizontal direction, adjust the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizonta

direction.

22.  The apparatus according to clam 19, wherein the image sub-block size
determining module is configured to:

proportionally adjust a first horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction, wherein the length of the affine motion compensation image sub-block in
the horizontal direction is an integer number of pixels,

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjust the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizontal
direction;

proportionally adjust a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction, wherein the length of the affine motion compensation image sub-block in
the vertical direction is an integer number of pixels; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of the length of the affine motion compensation image sub-
block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine

motion compensation image sub-block in the vertical direction, so that the length of
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the affine image block in the vertical direction is an integer multiple of an adjusted

length of the affine motion compensation image sub-block in the vertical direction.

23.  The apparatus according to clam 20, wherein the image sub-block size
determining module is further configured to:

adjust, that is, increase/decrease, the length of the affine motion compensation
image sub-block in the horizontal direction by one or more pixels;

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction, and if the length of the
affine image block in the horizontal direction is not an integer multiple of the adjusted
length of the affine motion compensation image sub-block in the horizontal direction,
repeat the adjusting and determining steps until the length of the affine image block in
the horizontal direction is an integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction;

adjust, that is, increase/decrease, the length of the affine motion compensation
image sub-block in the vertical direction by one or more pixels; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the adjusted length of the affine motion
compensation image sub-block in the vertical direction, repeat the adjusting and
determining steps until the length of the affine image block in the vertical direction is
an integer multiple of an adjusted length of the affine motion compensation image

sub-block in the vertical direction.

24.  The apparatus according to clam 20, wherein the image sub-block size
determining module is further configured to:

adjust, that is, increase/decrease, by one or more pixels, the length of the
affine motion compensation image sub-block in the horizontal direction to a closest
value by which the length of the affine image block in the horizontal direction is
divisible;
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determine whether the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction, and if the length of the
affine image block in the horizontal direction is not an integer multiple of the adjusted
length of the affine motion compensation image sub-block in the horizontal direction,
repeat the adjusting and determining steps until the length of the affine image block in
the horizontal direction is an integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction;

adjust, that is, increase/decrease, by one or more pixels, the length of the
affine motion compensation image sub-block in the vertical direction to a closest
value by which the length of the affine image block in the vertical direction is
divisible; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the adjusted length of the affine motion
compensation image sub-block in the vertical direction, repeat the adjusting and
determining steps until the length of the affine image block in the vertical direction is
an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction.

25. The apparatus according to claim 20, wherein the image sub-block size
determining module is further configured to:

determine whether the adjusted length of the affine motion compensation
image sub-block in at least one of the horizontal or vertical directionsis not an integer
multiple of a preset length S, and

readjust, that is, increasing/decreasing, the adjusted length of the affine motion
compensation image sub-block in the at least one of the horizonta or vertica
directions by one or more pixels, until a readjusted length of the affine motion
compensation image sub-block in the at least one of the horizonta or vertica
directionsis an integer multiple of the preset length S, wherein Sis equal to 2" pixels,
and nis zero or apositive integer.
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26. The apparatus according to clam 19, wherein the image sub-block size
determining module is configured to:

determine the size of the affine motion compensation image sub-block based
on the motion vector difference, the motion vector precision, the distance between the
control points in the affine image block, and the size of the affine image block by
using a preset size table, wherein the preset size table stores sizes of the affine motion
compensation image sub-block predetermined based on the motion vector difference,
the motion vector precision, the distance between the control points in the affine
image block, and the size of the affine image block, and the predetermined sizes of
the affine motion compensation image sub-block meet the following conditions. the
length of the affine image block in the horizontal direction is an integer multiple of
the length of the affine motion compensation image sub-block in the horizontal
direction, and the length of the affine image block in the vertical direction is an
integer multiple of the length of the affine motion compensation image sub-block in
the vertical direction.

27.  The apparatus according to claim 26, wherein the predetermined sizes of the
affine motion compensation image sub-block further meet the following conditions:
the length of the affine motion compensation image sub-block in the horizontal
direction is an integer multiple of a preset length S, and the length of the affine
motion compensation image sub-block in the vertical direction is an integer multiple
of the preset length S, wherein S is equal to 2" pixels, and n is zero or a positive

integer.

28. A video image encoding apparatus, comprising:

a motion vector difference determining module, configured to determine a
motion vector difference of an affine image block;

a motion vector precision determining module, configured to determine
motion vector precision of the affine image block;

an image sub-block size determining module, configured to determine a size
of an affine motion compensation image sub-block in the affine image block based on
the motion vector difference, the motion vector precision, a distance between control

points in the affine image block, and a size of the affine image block, so that a length
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of the affine image block in a horizontal direction is an integer multiple of alength of
the affine motion compensation image sub-block in the horizontal direction, and a
length of the affine image block in a vertical direction is an integer multiple of a
length of the affine motion compensation image sub-block in the vertical direction;
and the control points are pixels used to determine the motion vector difference; and
an encoding module, configured to perform encoding processing on the affine

image block based on the size of the affine motion compensation image sub-block.

29. The apparatus according to clam 28, wherein the image sub-block size
determining module is configured to:

proportionally adjust a first horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction and the length of the affine motion compensation image sub-block in the
vertical direction, wherein both the lengths of the affine motion compensation image
sub-block in the horizontal direction and the vertical direction are an integer number
of pixels,

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjust the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizontal
direction; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of the length of the affine motion compensation image sub-
block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of
the affine image block in the vertical direction is an integer multiple of an adjusted
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length of the affine motion compensation image sub-block in the vertical direction.

30. The apparatus according to clam 28, wherein the image sub-block size
determining module is configured to:

proportionally adjust a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction and the length of the affine motion compensation image sub-block in the
horizontal direction, wherein both the lengths of the affine motion compensation
image sub-block in the vertical direction and the horizontal direction are an integer
number of pixels,

determine whether the length of the affine image block in the vertical direction
is an integer multiple of the length of the affine motion compensation image sub-
block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of
the affine image block in the vertical direction is an integer multiple of an adjusted
length of the affine motion compensation image sub-block in the vertical direction;
and

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjust the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizonta

direction.

31. The method according to clam 28, wherein the image sub-block size

determining module is configured to:
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proportionally adjust a first horizontal distance based on a proportion of the
motion vector precision to afirst component of the motion vector difference, to obtain
the length of the affine motion compensation image sub-block in the horizontal
direction, wherein the length of the affine motion compensation image sub-block in
the horizontal direction is an integer number of pixels,

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of the length of the affine motion compensation image
sub-block in the horizontal direction, and if the length of the affine image block in the
horizontal direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the horizontal direction, adjust the length of the
affine motion compensation image sub-block in the horizontal direction, so that the
length of the affine image block in the horizontal direction is an integer multiple of an
adjusted length of the affine motion compensation image sub-block in the horizontal
direction;

proportionally adjust a first vertical distance based on a proportion of the
motion vector precision to a second component of the motion vector difference, to
obtain the length of the affine motion compensation image sub-block in the vertica
direction, wherein the length of the affine motion compensation image sub-block in
the vertical direction is an integer number of pixels; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of the length of the affine motion compensation image sub-
block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the length of the affine motion
compensation image sub-block in the vertical direction, adjust the length of the affine
motion compensation image sub-block in the vertical direction, so that the length of
the affine image block in the vertical direction is an integer multiple of an adjusted

length of the affine motion compensation image sub-block in the vertical direction.

32. The apparatus according to claim 29, wherein the image sub-block size
determining module is further configured to:
adjust, that is, increase/decrease, the length of the affine motion compensation

image sub-block in the horizontal direction by one or more pixels;
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determine whether the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction, and if the length of the
affine image block in the horizontal direction is not an integer multiple of the adjusted
length of the affine motion compensation image sub-block in the horizontal direction,
repeat the adjusting and determining steps until the length of the affine image block in
the horizontal direction is an integer multiple of an adjusted length of the affine
motion compensation image sub-block in the horizontal direction;

adjust, that is, increase/decrease, the length of the affine motion compensation
image sub-block in the vertical direction by one or more pixels; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the adjusted length of the affine motion
compensation image sub-block in the vertical direction, repeat the adjusting and
determining steps until the length of the affine image block in the vertical direction is
an integer multiple of an adjusted length of the affine motion compensation image

sub-block in the vertical direction.

33.  The apparatus according to clam 29, wherein the image sub-block size
determining module is further configured to:

adjust, that is, increase/decrease, by one or more pixels, the length of the
affine motion compensation image sub-block in the horizontal direction to a closest
value by which the length of the affine image block in the horizontal direction is
divisible;

determine whether the length of the affine image block in the horizontal
direction is an integer multiple of an adjusted length of the affine motion
compensation image sub-block in the horizontal direction, and if the length of the
affine image block in the horizontal direction is not an integer multiple of the adjusted
length of the affine motion compensation image sub-block in the horizontal direction,
repeat the adjusting and determining steps until the length of the affine image block in
the horizontal direction is an integer multiple of an adjusted length of the affine

motion compensation image sub-block in the horizontal direction;
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adjust, that is, increase/decrease, by one or more pixels, the length of the
affine motion compensation image sub-block in the vertical direction to a closest
value by which the length of the affine image block in the vertical direction is
divisible; and

determine whether the length of the affine image block in the vertical direction
is an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction, and if the length of the affine image block in the
vertical direction is not an integer multiple of the adjusted length of the affine motion
compensation image sub-block in the vertical direction, repeat the adjusting and
determining steps until the length of the affine image block in the vertical direction is
an integer multiple of an adjusted length of the affine motion compensation image
sub-block in the vertical direction.

34.  The apparatus according to clam 29, wherein the image sub-block size
determining module is further configured to:

determine whether the adjusted length of the affine motion compensation
image sub-block in at least one of the horizontal or vertical directionsis not an integer
multiple of a preset length S, and

readjust, that is, increasing/decreasing, the adjusted length of the affine motion
compensation image sub-block in the at least one of the horizonta or vertica
directions by one or more pixels, until a readjusted length of the affine motion
compensation image sub-block in the at least one of the horizonta or vertica
directionsis an integer multiple of the preset length S, wherein Sis equal to 2" pixels,

and nis zero or apositive integer.

35. The method according to clam 28, wherein the image sub-block size
determining module is configured to:

determine the size of the affine motion compensation image sub-block based
on the motion vector difference, the motion vector precision, the distance between the
control points in the affine image block, and the size of the affine image block by
using a preset size table, wherein the preset size table stores sizes of the affine motion
compensation image sub-block predetermined based on the motion vector difference,

the motion vector precision, the distance between the control points in the affine
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image block, and the size of the affine image block, and the predetermined sizes of
the affine motion compensation image sub-block meet the following conditions. the
length of the affine image block in the horizontal direction is an integer multiple of
the length of the affine motion compensation image sub-block in the horizontal
direction, and the length of the affine image block in the vertical direction is an
integer multiple of the length of the affine motion compensation image sub-block in
the vertical direction.

36.  The apparatus according to claim 35, wherein the predetermined sizes of the
affine motion compensation image sub-block further meet the following conditions:
the length of the affine motion compensation image sub-block in the horizontal
direction is an integer multiple of a preset length S, and the length of the affine
motion compensation image sub-block in the vertical direction is an integer multiple
of the preset length S, wherein S is equal to 2" pixels, and n is zero or a positive

integer.

37. A decoding device, comprising a processor and a nonvolatile memory,
wherein the processor invokes program code stored in the memory to implement the

decoding method according to claim 1.
38. An encoding device, comprising a processor and a nonvolatile memory,

wherein the processor invokes program code stored in the memory to implement the

encoding method according to claim 10.
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