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VIDEO PICTURE CODING METHOD, VIDEO PICTURE DECODING
METHOD, CODING DEVICE, AND DECODING DEVICE

[0001]

TECHNICAL FIELD

[0002] The present invention relates to the field of video picture processing, and in particular, to
a video picture coding method, a video picture decoding method, a coding device, and a decoding

device.

BACKGROUND

[0003] As Internet technologies develop rapidly and material and spiritual cultures of people
become richer, there are more requirements for video applications on the Internet, and in particular,
requirements for high-definition video applications. However, a data volume of a high-definition
video is huge, and a problem of compression coding of the high-definition video needs to be first
resolved, so that the high-definition video can be transmitted on the bandwidth-limited Internet.
Currently, two international organizations. the Motion Picture Experts Group (Motion Picture
Experts Group, "MPEG" for short) under 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) under the International
Telecommunication ~ Union-Telecommunication ~ Standardization ~ Sector  (International
Telecommunication Union-Telecommunication standardization sector, "ITU-T" for short), are
dedicated to developing international video coding standards. Established in 1986, the MPEG is
dedicated to developing related standards in the multimedia field, where the standards are mainly
applied to storage, broadcast and television, streaming media on the Internet or a wireless network,
or the like. The ITU-T mainly develops video coding standards oriented to the real-time video

communications field, such as videophone and videoconference applications.
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[0004] In the past decades, international video coding standards oriented to various applications
have been successfully developed, mainly including: the MPEG-1 standard applied to a video
compact disc (Video Compact Disc, "VCD" for short), the MPEG-2 standard applied to 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 applied to
videoconferencing, the MPEG-4 standard allowing coding of an object in any form, and the latest
High Efficiency Video Coding (High Efficiency Video Coding, "HEV C" for short) standard.

[0005] In comparison with the latest video coding standard HEVC, for a sequence including
rotational or scaling motion, a motion compensation prediction technology based on a linearly
changing motion vector field can improve coding efficiency significantly. In a conventional motion
compensation prediction technology based on affine transformation, after an affine transformation
parameter of a picture block is obtained, a motion vector of each pixel in the picture block needs to
be computed, motion compensation prediction is performed according to the motion vector of each
pixel, and therefore, a motion compensation prediction signal of each pixel is obtained. Because the
motion vector of each pixel in the picture block may vary, different operations need to be performed
on the pixels according to the motion vectors. Complexity of pixel-based motion compensation
prediction is very high. To reduce coding/decoding complexity, a related technology tries further
dividing a picture block into picture subblocks, obtaining a motion vector of each picture subblock,
and then obtaining a motion compensation prediction signal of each picture subblock.

[0006] However, in the related technology, sizes of the picture subblocks are fixed. If the
picture subblocks are excessively small, relatively high coding/decoding complexity is caused. If
the picture subblocks are excessively large, coding/decoding efficiency is reduced.

SUMMARY

[0007] The present invention provides a video picture coding method, a video picture decoding
method, a coding device, and a decoding device to reduce coding/decoding complexity and improve
coding/decoding efficiency by selecting a picture subblock of an appropriate size.

[0008] According to a first aspect, a video picture coding method is provided and includes:
determining a motion vector difference of an affine picture block; determining motion vector
precision of the affine picture block; determining a size of an affine motion compensation picture
subblock in the affine picture block according to the motion vector difference, the motion vector
precision, and a distance between control pointsin the affine picture block, where the control points
are pixels used to determine the motion vector difference; and performing coding processing on the

affine picture block according to the size of the affine motion compensation picture subblock.
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[0009] With reference to the first aspect, in a first possible implementation of the first aspect,
the determining a motion vector difference of an affine picture block includes. determining a first
component of the motion vector difference according to a difference between motion vectors of a
first control point and a second control point that are located on a same horizontal line; and
determining a second component of the motion vector difference according to a difference between
motion vectors of athird control point and a fourth control point that are located on a same vertica
line; where a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0010] With reference to the first possible implementation of the first aspect, in a second
possible implementation of the first aspect, the determining a first component of the motion vector
difference according to a difference between motion vectors of a first control point and a second
control point that are located on a same horizontal line includes. determining a first horizontal
component difference and a first vertical 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

the determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are located
on a same vertical line includes. 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; and determining a larger one of the second horizontal component difference
and the second vertica component difference as the second component of the motion vector
difference.
[0011] With reference to the second possible implementation of the first aspect, in a third
possible implementation of the first aspect, the method further includes: determining an affine
transformation parameter of a pixel in the affine picture block, where pixels in the affine picture
block have the same affine transformation parameter;

the determining a first horizontal component difference and a first vertical component
difference between the motion vectors of the first control point and the second control point
includes: determining the first horizontal component difference and the first vertical component
difference according to the affine transformation parameter and the first horizontal distance; and

the 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 includes: determining the second horizontal component difference and the second vertical
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component difference according to the affine transformation parameter and the first vertical
distance.
[0012] With reference to the second possible implementation of the first aspect, in a fourth
possible implementation of the first aspect, the method further includes. determining a motion
vector of the first control point, a motion vector of the second control point, a motion vector of the
third control point, and a motion vector of the fourth control point;

the determining a first horizontal component difference and a first vertical component
difference between the motion vectors of the first control point and the second control point
includes: determining 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 as the
first horizontal component difference; and determining 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 as the first vertical component difference; and

the 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 includes: determining 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
as the second horizontal component difference; and determining 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 as the second vertical component difference.
[0013] With reference to the second possible implementation of the first aspect, in a fifth
possible implementation of the first aspect, 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;
and

the determining a first horizontal component difference and a first vertical component
difference between the motion vectors of the first control point and the second control point, and the
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 include:

determining a motion vector of a first pixel, a motion vector of a second pixel, and a
motion vector of a third pixel, where the first pixel, the second pixel, and the third pixel are
non-overlapping pixels; determining a second horizontal distance and a second vertical distance
between the first pixel and the second pixel; determining a third horizontal distance and a third
vertical distance between the first pixel and the third pixel; and determining the first horizontal
component difference, the first vertical component difference, the second horizontal component
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difference, and the second vertical component difference according to the motion vector of the first
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.
[0014] With reference to any one of the third to the fifth possible implementations of the first
aspect, in a sixth possible implementation of the first aspect, the determining a size of an affine
motion compensation picture subblock according to the motion vector difference, the motion vector
precision, and a distance between control points in the affine picture block includes: determining a
ratio of a product of the motion vector precision and the first horizontal distance to the first
component of the motion vector difference as a length of the affine motion compensation picture
subblock in a horizontal direction; and determining a ratio of a product of the motion vector
precision and the first vertical distance to the second component of the motion vector difference asa
length of the affine motion compensation picture subblock in avertical direction.
[0015] With reference to any one of the third to the fifth possible implementations of the first
aspect, in a seventh possible implementation of the first aspect, the determining a size of an affine
motion compensation picture subblock in the affine picture block according to the motion vector
difference, the motion vector precision, and a distance between control points in the affine picture
block includes:

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is greater than or equal to afirst preset value,
determining the ratio as a length of the affine motion compensation picture subblock in a horizontal
direction; or when a ratio of a product of the motion vector precison and the first horizontal
distance to the first component of the motion vector difference is less than the first preset value,
determining the first preset value as a length of the affine motion compensation picture subblock in
ahorizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset
value, determining the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determining the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.
[0016] With reference to any one of the first to the seventh possible implementations of the first

aspect, in an eighth possible implementation of the first aspect, the first control point and the third
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control point are the same pixel.

[0017] With reference to any one of the first to the eighth possible implementations of the first
aspect, in a ninth possible implementation of the first aspect, the first control point, the second
control point, the third control point, and the fourth control point are vertices of the affine picture
block.

[0018] With reference to the seventh possible implementation of the first aspect, in a tenth
possible implementation of the first aspect, the first preset value is 4, and/or the second preset value
is4.

[0019] With reference to any one of the first aspect, or the first to the tenth possible
implementations of the first aspect, in an eleventh possible implementation of the first aspect, the
determining motion vector precision of the affine picture block includes: determining a third preset
value as the motion vector precision of the affine picture block; or determining the motion vector
precision of the affine picture block according to a feature of a picture block adjacent to the affine
picture block, where the adjacent picture block is a picture block spatialy and/or temporally
adjacent to the affine picture block.

[0020] With reference to any one of the first aspect, or the first to the eleventh possible
implementations of the first aspect, in a twelfth possible implementation of the first aspect, the
performing coding processing on the affine picture block according to the size of the affine motion
compensation picture subblock includes. determining a motion vector of each affine motion
compensation picture subblock in the affine motion compensation picture subblocks; determining a
motion compensation prediction signal of each affine motion compensation picture subblock
according to the motion vector of each affine motion compensation picture subblock; determining a
prediction residual signal of each affine motion compensation picture subblock according to the
motion compensation prediction signal of each affine motion compensation picture subblock; and
coding the prediction residual signal of each affine motion compensation picture subblock.

[0021] With reference to the twelfth possible implementation of the first aspect, in a thirteenth
possible implementation of the first aspect, the method further includes: filtering signals of
boundary pixels of each affine motion compensation picture subblock, where the boundary pixels
are pixelsin one or more rows at a boundary of each affine motion compensation picture subblock.
[0022] With reference to the thirteenth possible implementation of the first aspect, in a
fourteenth possible implementation of the first aspect, the signal of the boundary pixel includes a
motion compensation prediction signal and/or a reconstructed signal, and the reconstructed signal is
asum of the motion compensation prediction signal and a reconstructed residual signal.

[0023] According to a second aspect, a video picture decoding method is provided and includes:
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determining a motion vector difference of an affine picture block; determining motion vector
precision of the affine picture block; determining a size of an affine motion compensation picture
subblock in the affine picture block according to the motion vector difference, the motion vector
precision, and a distance between control pointsin the affine picture block, where the control points
are pixels used to determine the motion vector difference; and performing decoding processing on
the affine picture block according to the size of the affine motion compensation picture subblock.
[0024] With reference to the second aspect, in a first possible implementation of the second
aspect, the determining a motion vector difference of an affine picture block includes: determining a
first component of the motion vector difference according to a difference between motion vectors of
a first control point and a second control point that are located on a same horizonta line; and
determining a second component of the motion vector difference according to a difference between
motion vectors of athird control point and a fourth control point that are located on a same vertical
line; where a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0025] With reference to the first possible implementation of the second aspect, in a second
possible implementation of the second aspect, the determining a first component of the motion
vector difference according to a difference between motion vectors of a first control point and a
second control point that are located on a same horizontal line includes. determining a first
horizontal component difference and a first vertical 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

the determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and afourth control point that are located
on a same vertical line includes. 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; and determining a larger one of the second horizontal component difference
and the second vertica component difference as the second component of the motion vector
difference.
[0026] With reference to the second possible implementation of the second aspect, in a third
possible implementation of the second aspect, the method further includes: determining an affine
transformation parameter of a pixe in the affine picture block, where pixels in the affine picture
block have the same affine transformation parameter;

the determining a first horizontal component difference and a first vertical component
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difference between the motion vectors of the first control point and the second control point
includes: determining the first horizontal component difference and the first vertical component
difference according to the affine transformation parameter and the first horizontal distance; and

the 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 includes: determining the second horizontal component difference and the second vertical
component difference according to the affine transformation parameter and the first vertical
distance.
[0027] With reference to the second possible implementation of the second aspect, in a fourth
possible implementation of the second aspect, the method further includes. determining a motion
vector of the first control point, a motion vector of the second control point, a motion vector of the
third control point, and a motion vector of the fourth control point;

the determining a first horizontal component difference and a first vertical component
difference between the motion vectors of the first control point and the second control point
includes: determining 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 as the
first horizontal component difference; and determining 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 as the first vertical component difference; and

the 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 includes. determining 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
as the second horizontal component difference; and determining 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 as the second vertical component difference.
[0028] With reference to the second possible implementation of the second aspect, in a fifth
possible implementation of the second aspect, 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;
and

the determining a first horizontal component difference and a first vertical component
difference between the motion vectors of the first control point and the second control point, and the
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 include:



10

15

20

25

30

determining a motion vector of a first pixel, a motion vector of a second pixel, and a
motion vector of a third pixel, where the first pixel, the second pixel, and the third pixel are
non-overlapping pixels; determining a second horizontal distance and a second vertical distance
between the first pixel and the second pixel; determining a third horizontal distance and a third
vertical distance between the first pixel and the third pixel; and determining the first horizontal
component difference, the first vertical component difference, the second horizontal component
difference, and the second vertical component difference according to the motion vector of the first
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.

[0029] With reference to any one of the third to the fifth possible implementations of the second
aspect, in a sixth possible implementation of the second aspect, the determining a size of an affine
motion compensation picture subblock according to the motion vector difference, the motion vector
precision, and a distance between control points in the affine picture block includes: determining a
ratio of a product of the motion vector precision and the first horizontal distance to the first
component of the motion vector difference as a length of the affine motion compensation picture
subblock in a horizontal direction; and determining a ratio of a product of the motion vector
precision and the first vertical distance to the second component of the motion vector difference asa
length of the affine motion compensation picture subblock in avertical direction.

[0030] With reference to any one of the third to the fifth possible implementations of the second
aspect, in a seventh possible implementation of the second aspect, the determining a size of an
affine motion compensation picture subblock in the affine picture block according to the motion
vector difference, the motion vector precision, and a distance between control points in the affine
picture block includes:

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is greater than or equal to afirst preset value,
determining the ratio as a length of the affine motion compensation picture subblock in a horizontal
direction; or when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is less than the first preset value,
determining the first preset value as a length of the affine motion compensation picture subblock in
ahorizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset

value, determining the ratio as a length of the affine motion compensation picture subblock in a
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vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determining the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.

[0031] With reference to any one of the first to the seventh possible implementations of the
second aspect, in an eighth possible implementation of the second aspect, the first control point and
the third control point are the same pixel.

[0032] With reference to any one of the first to the eighth possible implementations of the
second aspect, in a ninth possible implementation of the second aspect, the first control point, the
second control point, the third control point, and the fourth control point are vertices of the affine
picture block.

[0033] With reference to the seventh possible implementation of the second aspect, in a tenth
possible implementation of the second aspect, the first preset value is 4, and/or the second preset
valueis4.

[0034] With reference to any one of the second aspect, or the first to the tenth possible
implementations of the second aspect, in an eleventh possible implementation of the second aspect,
the determining motion vector precision of the affine picture block includes: determining a third
preset value as the motion vector precision of the affine picture block; or determining the motion
vector precision of the affine picture block according to a feature of a picture block adjacent to the
affine picture block, where the adjacent picture block is a picture block spatially and/or temporally
adjacent to the affine picture block.

[0035] With reference to any one of the second aspect, or the first to the eleventh possible
implementations of the second aspect, in atwelfth possible implementation of the second aspect, the
performing decoding processing on the affine picture block according to the size of the affine
motion compensation picture subblock includes: determining a motion vector of each affine motion
compensation picture subblock in the affine motion compensation picture subblocks; determining a
motion compensation prediction signal of each affine motion compensation picture subblock
according to the motion vector of each affine motion compensation picture subblock; determining a
prediction residual signal of each affine motion compensation picture subblock according to the
motion compensation prediction signal of each affine motion compensation picture subblock; and
decoding the prediction residual signal of each affine motion compensation picture subblock.

[0036] With reference to the twelfth possible implementation of the second aspect, in a
thirteenth possible implementation of the second aspect, the method further includes. filtering

signas of boundary pixels of each affine motion compensation picture subblock, where the
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boundary pixels are pixels in one or more rows at a boundary of each affine motion compensation
picture subblock.
[0037] With reference to the thirteenth possible implementation of the second aspect, in a
fourteenth possible implementation of the second aspect, the signal of the boundary pixel includes a
motion compensation prediction signal and/or a reconstructed signal, and the reconstructed signal is
asum of the motion compensation prediction signal and a reconstructed residual signal.
[0038] According to athird aspect, a coding deviceis provided and includes: afirst determining
module, configured to determine a motion vector difference of an affine picture block; a second
determining module, configured to determine motion vector precision of the affine picture block; a
third determining module, configured to determine a size of an affine motion compensation picture
subblock in the affine picture block according to the motion vector difference determined by the
first determining module, the motion vector precision determined by the second determining
module, and a distance between control points in the affine picture block, where the control points
are pixels used to determine the motion vector difference; and a coding module, configured to
perform coding processing on the affine picture block according to the size of the affine motion
compensation picture subblock that is determined by the third determining module.
[0039] With reference to the third aspect, in a first possible implementation of the third aspect,
the first determining module is specifically configured to: determine a first component of the
motion vector difference according to a difference between motion vectors of a first control point
and a second control point that are located on a same horizontal line; and determine a second
component of the motion vector difference according to a difference between motion vectors of a
third control point and a fourth control point that are located on a same vertica line; where

a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0040] With reference to the first possible implementation of the third aspect, in a second
possible implementation of the third aspect, the first determining module is specifically configured
to: determine a first horizontal component difference and a first vertical component difference
between the motion vectors of the first control point and the second control point; determine a
larger one of the first horizontal component difference and the first vertical component difference as
the first component of the motion vector difference; determine a second horizontal component
difference and a second vertica component difference between the motion vectors of the third
control point and the fourth control point; and determine a larger one of the second horizontal
component difference and the second vertical component difference as the second component of the

motion vector difference.
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[0041] With reference to the second possible implementation of the third aspect, in a third
possible implementation of the third aspect, the first determining module is specifically configured
to: determine an affine transformation parameter of a pixel in the affine picture block, where pixels
in the affine picture block have the same affine transformation parameter; determine the first
horizontal component difference and the first vertica component difference according to the affine
transformation parameter and the first horizontal distance; and determine the second horizonta
component difference and the second vertical component difference according to the affine
transformation parameter and the first vertical distance.
[0042] With reference to the second possible implementation of the third aspect, in a fourth
possible implementation of the third aspect, the first determining module is specifically configured
to: determine a motion vector of the first control point, a motion vector of the second control point,
amotion vector of the third control point, and a motion vector of the fourth control point; determine
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 as the first horizontal
component difference; determine a difference between avertical component of the motion vector of
the first control point and a vertical component of the motion vector of the second control point as
the first vertical component difference; determine 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 as the second horizontal component difference; and determine a difference
between a vertical component of the motion vector of the third control point and a vertica
component of the motion vector of the fourth control point as the second vertical component
difference.
[0043] With reference to the second possible implementation of the third aspect, in a fifth
possible implementation of the third aspect, 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;
and

the first determining module is specifically configured to: determine a motion vector of a
first pixel, a motion vector of a second pixel, and a motion vector of a third pixel, where the first
pixel, the second pixel, and the third pixel are non-overlapping pixels;, determine a second
horizontal distance and a second vertical distance between the first pixel and the second pixel;
determine a third horizontal distance and a third vertical distance between the first pixel and the
third pixel; and determine the first horizontal component difference, the first vertical component
difference, the second horizontal component difference, and the second vertical component

difference according to the motion vector of the first pixel, the motion vector of the second pixel,
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the motion vector of the third pixel, the second horizontal distance, the second vertical distance, the
third horizontal distance, and the third vertical distance.
[0044] With reference to any one of the third to the fifth possible implementations of the third
aspect, in a sixth possible implementation of the third aspect, the third determining module is
specifically configured to: determine aratio of a product of the motion vector precision and the first
horizontal distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in a horizontal direction; and determine aratio of a product
of the motion vector precision and the first vertical distance to the second component of the motion
vector difference as a length of the affine motion compensation picture subblock in a vertical
direction.
[0045] With reference to any one of the third to the fifth possible implementations of the third
aspect, in a seventh possible implementation of the third aspect, the third determining module is
specifically configured to: when a ratio of a product of the motion vector precision and the first
horizontal distance to the first component of the motion vector difference is greater than or equal to
a first preset value, determine the ratio as a length of the affine motion compensation picture
subblock in a horizontal direction; or when aratio of a product of the motion vector precision and
the first horizontal distance to the first component of the motion vector difference is less than the
first preset value, determine the first preset value as a length of the affine motion compensation
picture subblock in a horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset
value, determine the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determine the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.
[0046] With reference to any one of the first to the seventh possible implementations of the
third aspect, in an eighth possible implementation of the third aspect, the first control point and the
third control point are the same pixel.
[0047] With reference to any one of the first to the eighth possible implementations of the third
aspect, in a ninth possible implementation of the third aspect, the first control point, the second
control point, the third control point, and the fourth control point are vertices of the affine picture
block.
[0048] With reference to the seventh possible implementation of the third aspect, in a tenth
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possible implementation of the third aspect, the first preset value is 4, and/or the second preset value
is4.

[0049] With reference to any one of the third aspect, or the first to the tenth possible
implementations of the third aspect, in an eleventh possible implementation of the third aspect, the
second determining module is specifically configured to: determine a third preset value as the
motion vector precision of the affine picture block; or determine the motion vector precision of the
affine picture block according to a feature of a picture block adjacent to the affine picture block,
where the adjacent picture block is a picture block spatialy and/or temporally adjacent to the affine
picture block.

[0050] With reference to any one of the third aspect, or the first to the eleventh possible
implementations of the third aspect, in a twelfth possible implementation of the third aspect, the
coding module is specifically configured to: determine a motion vector of each affine motion
compensation picture subblock in the affine motion compensation picture subblocks; determine a
motion compensation prediction signal of each affine motion compensation picture subblock
according to the motion vector of each affine motion compensation picture subblock; determine a
prediction residual signal of each affine motion compensation picture subblock according to the
motion compensation prediction signal of each affine motion compensation picture subblock; and
code the prediction residual signal of each affine motion compensation picture subblock.

[0051] With reference to the twelfth possible implementation of the third aspect, in a thirteenth
possible implementation of the third aspect, the coding device further includes: a filtering module,
configured to filter signals of boundary pixels of each affine motion compensation picture subblock,
where the boundary pixels are pixels in one or more rows at a boundary of each affine motion
compensation picture subblock.

[0052] With reference to the thirteenth possible implementation of the third aspect, in a
fourteenth possible implementation of the third aspect, 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 a reconstructed residual signal.

[0053] According to a fourth aspect, a decoding device is provided and includes. a first
determining module, configured to determine a motion vector difference of an affine picture block;
a second determining module, configured to determine motion vector precision of the affine picture
block; athird determining module, configured to determine a size of an affine motion compensation
picture subblock in the affine picture block according to the motion vector difference determined by
the first determining module, the motion vector precision determined by the second determining

module, and a distance between control points in the affine picture block, where the control points
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are pixels used to determine the motion vector difference; and a decoding module, configured to
perform decoding processing on the affine picture block according to the size of the affine motion
compensation picture subblock that is determined by the third determining module.
[0054] With reference to the fourth aspect, in a first possible implementation of the fourth
aspect, the first determining module is specifically configured to: determine afirst component of the
motion vector difference according to a difference between motion vectors of a first control point
and a second control point that are located on a same horizontal line; and determine a second
component of the motion vector difference according to a difference between motion vectors of a
third control point and a fourth control point that are located on a same vertica line; where

a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0055] With reference to the first possible implementation of the fourth aspect, in a second
possible implementation of the fourth aspect, the first determining module is specifically configured
to: determine a first horizontal component difference and a first vertical component difference
between the motion vectors of the first control point and the second control point; determine a
larger one of the first horizontal component difference and the first vertical component difference as
the first component of the motion vector difference; determine a second horizontal component
difference and a second vertica component difference between the motion vectors of the third
control point and the fourth control point; and determine a larger one of the second horizontal
component difference and the second vertical component difference as the second component of the
motion vector difference.
[0056] With reference to the second possible implementation of the fourth aspect, in a third
possible implementation of the fourth aspect, the first determining module is specifically configured
to: determine an affine transformation parameter of a pixel in the affine picture block, where pixels
in the affine picture block have the same affine transformation parameter; determine the first
horizontal component difference and the first vertical component difference according to the affine
transformation parameter and the first horizontal distance; and determine the second horizonta
component difference and the second vertical component difference according to the affine
transformation parameter and the first vertical distance.
[0057] With reference to the second possible implementation of the fourth aspect, in a fourth
possible implementation of the fourth aspect, the first determining module is specifically configured
to: determine a motion vector of the first control point, a motion vector of the second control point,
amotion vector of the third control point, and a motion vector of the fourth control point; determine

a difference between a horizontal component of the motion vector of the first control point and a
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horizontal component of the motion vector of the second control point as the first horizontal
component difference; determine 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 as
the first vertical component difference; determine 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 as the second horizontal component difference; and determine a difference
between a vertical component of the motion vector of the third control point and a vertica
component of the motion vector of the fourth control point as the second vertical component
difference.
[0058] With reference to the second possible implementation of the fourth aspect, in a fifth
possible implementation of the fourth aspect, 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;
and

the first determining module is specifically configured to: determine a motion vector of a
first pixel, a motion vector of a second pixel, and a motion vector of a third pixel, where the first
pixel, the second pixel, and the third pixel are non-overlapping pixels;, determine a second
horizontal distance and a second vertical distance between the first pixel and the second pixel;
determine a third horizontal distance and a third vertical distance between the first pixel and the
third pixel; and determine the first horizontal component difference, the first vertical component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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.
[0059] With reference to any one of the third to the fifth possible implementations of the fourth
aspect, in a sixth possible implementation of the fourth aspect, the third determining module is
specifically configured to: determine aratio of a product of the motion vector precision and the first
horizontal distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in a horizontal direction; and determine aratio of a product
of the motion vector precision and the first vertical distance to the second component of the motion
vector difference as a length of the affine motion compensation picture subblock in a vertical
direction.
[0060] With reference to any one of the third to the fifth possible implementations of the fourth
aspect, in a seventh possible implementation of the fourth aspect, the third determining module is

specifically configured to: when a ratio of a product of the motion vector precision and the first
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horizontal distance to the first component of the motion vector difference is greater than or equal to
a first preset value, determine the ratio as a length of the affine motion compensation picture
subblock in a horizontal direction; or when aratio of a product of the motion vector precision and
the first horizontal distance to the first component of the motion vector difference is less than the
first preset value, determine the first preset value as a length of the affine motion compensation
picture subblock in a horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset
value, determine the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determine the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.
[0061] With reference to any one of the first to the seventh possible implementations of the
fourth aspect, in an eighth possible implementation of the fourth aspect, the first control point and
the third control point are the same pixel.
[0062] With reference to any one of the first to the eighth possible implementations of the
fourth aspect, in a ninth possible implementation of the fourth aspect, the first control point, the
second control point, the third control point, and the fourth control point are vertices of the affine
picture block.
[0063] With reference to the seventh possible implementation of the fourth aspect, in a tenth
possible implementation of the fourth aspect, the first preset value is 4, and/or the second preset
vaueis4.
[0064] With reference to any one of the fourth aspect, or the first to the tenth possible
implementations of the fourth aspect, in an eleventh possible implementation of the fourth aspect,
the second determining module is specifically configured to: determine a third preset value as the
motion vector precision of the affine picture block; or determine the motion vector precision of the
affine picture block according to a feature of a picture block adjacent to the affine picture block,
where the adjacent picture block is a picture block spatialy and/or temporally adjacent to the affine
picture block.
[0065] With reference to any one of the fourth aspect, or the first to the eleventh possible
implementations of the fourth aspect, in a twelfth possible implementation of the fourth aspect, the
decoding module is specifically configured to: determine a motion vector of each affine motion

compensation picture subblock in the affine motion compensation picture subblocks; determine a
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motion compensation prediction signal of each affine motion compensation picture subblock
according to the motion vector of each affine motion compensation picture subblock; determine a
prediction residual signal of each affine motion compensation picture subblock according to the
motion compensation prediction signal of each affine motion compensation picture subblock; and
decode the prediction residual signal of each affine motion compensation picture subblock.

[0066] With reference to the twelfth possible implementation of the fourth aspect, in athirteenth
possible implementation of the fourth aspect, the decoding device further includes: a filtering
module, configured to filter signals of boundary pixels of each affine motion compensation picture
subblock, where the boundary pixels are pixels in one or more rows at a boundary of each affine
motion compensation picture subblock.

[0067] With reference to the thirteenth possible implementation of the fourth aspect, in a
fourteenth possible implementation of the fourth aspect, the signal of the boundary pixel includes a
motion compensation prediction signal and/or a reconstructed signal, and the reconstructed signal is
asum of the motion compensation prediction signal and a reconstructed residual signal.

[0068] Based on the foregoing technical solutions, according to the video picture coding
method, the video picture decoding method, the coding device, and the decoding device in the
embodiments of the present invention, a size of an affine motion compensation picture subblock in
an affine picture block is determined according to a motion vector difference of the affine picture
block, motion vector precision of the affine picture block, and a distance between control pointsin
the affine picture block. In this way, a picture subblock of an appropriate size is selected in a
coding/decoding process, so that coding/decoding complexity can be reduced, and coding/decoding
efficiency can be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0069] 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 of the present invention. Apparently, the accompanying drawings in the following
description 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.

[0070] FIG 1 is a schematic flowchart of a video picture coding method according to an
embodiment of the present invention;

[0071] FIG 2 is another schematic flowchart of a video picture coding method according to an

embodiment of the present invention;
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[0072] FIG 3istill another schematic flowchart of a video picture coding method according to
an embodiment of the present invention;

[0073] FIG 4 is still another schematic flowchart of a video picture coding method according to
an embodiment of the present invention;

[0074] FIG. 5 is a schematic diagram of an affine picture block and control points according to
an embodiment of the present invention;

[0075] FIG 6 is a schematic diagram of three non-overlapping pixels in an affine picture block
according to an embodiment of the present invention;

[0076] FIG 7 is another schematic diagram of an affine picture block according to an
embodiment of the present invention;

[0077] FIG 8 is still another schematic flowchart of a video picture coding method according to
an embodiment of the present invention;

[0078] FIG 9is still another schematic flowchart of a video picture coding method according to
an embodiment of the present invention;

[0079] FIG 10 is still another schematic flowchart of a video picture coding method according
to an embodiment of the present invention;

[0080] FIG 11 is still another schematic diagram of an affine picture block according to an
embodiment of the present invention;

[0081] FIG 12 is a schematic flowchart of a video picture decoding method according to an
embodiment of the present invention;

[0082] FIG. 13 is another schematic flowchart of a video picture decoding method according to
an embodiment of the present invention;

[0083] FIG 14 is still another schematic flowchart of a video picture decoding method
according to an embodiment of the present invention;

[0084] FIG 15 is still another schematic flowchart of a video picture decoding method
according to an embodiment of the present invention;

[0085] FIG 16 is still another schematic flowchart of a video picture decoding method
according to an embodiment of the present invention;

[0086] FIG 17 is still another schematic flowchart of a video picture decoding method
according to an embodiment of the present invention;

[0087] FIG 18 is still another schematic flowchart of a video picture decoding method
according to an embodiment of the present invention;

[0088] FIG 19 is aschematic block diagram of a coding device according to an embodiment of

the present invention;
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[0089] FIG 20 is another schematic block diagram of a coding device according to an
embodiment of the present invention;

[0090] FIG 21 is a schematic block diagram of a decoding device according to an embodiment
of the present invention;

[0091] FIG 22 is another schematic block diagram of a decoding device according to an
embodiment of the present invention;

[0092] FIG 23 is a schematic block diagram of a coding device according to another
embodiment of the present invention; and

[0093] FIG 24 is a schematic block diagram of a decoding device according to another
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0094] The following clearly and completely describes the technical solutions in the
embodiments of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are some rather than
al of the embodiments of the present invention. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of the present invention without creative efforts
shall fall within the protection scope of the present invention.

[0095] FIG. 1 shows a schematic flowchart of a video picture coding method according to an
embodiment of the present invention. The method shown in FIG. 1 may be performed by a coding
device, for example, an encoder. Specifically, as shown in FIG 1, the method 1000 includes the
following steps.

[0096] S1100. Determine a motion vector difference of an affine picture block.

[0097] S1200. Determine motion vector precision of the affine picture block.

[0098] S1300. Determine a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a distance
between control points in the affine picture block, where the control points are pixels used to
determine the motion vector difference.

[0099] S1400. Perform coding processing on the affine picture block according to the size of the
affine motion compensation picture subblock.

[0100] Specifically, the coding device determines the motion vector difference of the affine
picture block according to the determined control points, determines the motion vector precision of
the affine picture block, determines the size of the affine motion compensation picture subblock in

the affine picture block according to the determined motion vector difference, the determined
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motion vector precision, and the distance between the control points, and performs coding
processing on the affine picture block according to the determined size.

[0101] Therefore, in the video picture coding method according to this embodiment of the
present invention, the coding device determines the size of the affine motion compensation picture
subblock according to the determined motion vector difference of the affine picture block, the
determined motion vector precision, and the distance between the control points, and performs
coding processing on the affine picture block according to the size of the affine motion
compensation picture subblock. In thisway, a picture subblock of an appropriate sizeis selected in a
coding process, so that coding complexity can be reduced, and coding efficiency can be improved.
[0102] It should be understood that, in this embodiment of the present invention, the affine
(Affine) picture block is a picture block in which motion vectors of al units comply with same
affine models, for example, a same affine model which may be indicated by same parameters, for
example, a same group of parameters. The unit isa group of pixels, for example, may be a pixel, or
may be a block structure such as 1x3 or 2x4. Thisis not limited in the present invention.

[0103] It should be understood that, in this embodiment of the present invention, the affine
motion compensation (Affine Motion Compensation, "Affine-MC" for short) picture subblock is a
picture subblock that is obtained by dividing the affine picture block and used for performing
motion compensation prediction, and affine-MC picture subblocks may have a same size or
different sizes. Thisis not limited in the present invention.

[0104] It should also be understood that, 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 picture block. Thisis not limited in the present invention.

[0105] Preferably, as shown in FIG. 2, S1100 includes the following steps:

[0106] S1101. Determine a first component of the motion vector difference according to a
difference between motion vectors of afirst control point and a second control point that are located
on a same horizontal line.

[0107] S1102. Determine a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are located
on asame vertical line.

[0108] A first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0109] It should be understood that, in this embodiment of the present invention, the first
component of the motion vector difference is a horizontal component of the motion vector

difference, and the second component of the motion vector difference is a vertica component of the
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motion vector difference.

[0110] It should also be understood that, in this embodiment of the present invention, first,
second, third, and fourth are only intended to distinguish between pixels and shall not be construed
as any limitation to 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 become
thefirst control point.

[011]] In this embodiment of the present invention, optionally, the first control point and the
third control point are the same pixel. That is, a quantity of selected control pointsis three, and one
of the three control pointsis located on a same horizontal line as one of the other two control points,
and islocated on a same vertical line as the other one of the two control points.

[0112] In this embodiment of the present invention, optionaly, the first control point, the
second control point, the third control point, and the fourth control point are vertices of the affine
picture block. Assuming that four vertices of one affine picture block are marked as a vertex in an
upper left corner, avertex in alower left corner, a vertex in an upper right corner, and a vertex in a
lower right corner respectively, any three vertices located in two orthogonal directions may be
selected to determine a motion vector difference of the affine picture block. For example, the vertex
in the upper left corner, the vertex in the lower left corner, and the vertex in the upper right corner
may be selected, or the vertex in the upper left corner, the vertex in the upper right corner, and the
vertex in the lower right corner may be selected. Thisis not limited in the present invention.

[0113] In this embodiment of the present invention, optionaly, a difference between
components in either direction, in components in two directions of the motion vectors of the first
control point and the second control point may be determined as the first component of the motion
vector difference of the affine picture block, and a difference between components in either
direction, in components in two directions of the motion vectors of the third control point and the
fourth control point may be determined as the second component of the motion vector difference of
the affine picture block; or according to actual requirements for coding complexity and coding
efficiency, a numeric value between two differences of components in two directions of the motion
vectors of the first control point and the second control point may be determined as the first
component, and a numeric value between two differences of components in two directions of the
motion vectors of the third control point and the fourth control point may be determined as the
second component. Thisis not limited in the present invention.

[0114] Optionally, as shown in FIG. 3, S1101 specifically includes the following steps:

[0115] S1103. Determine a first horizontal component difference and a first vertical component

difference between the motion vectors of the first control point and the second control point.
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[0116] S1104. Determine a larger one of the first horizontal component difference and the first
vertical component difference as the first component of the motion vector difference.

[0117] Correspondingly, as shown in FIG. 4, S1102 specifically includes the following steps:
[0118] S1105. Determine 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.

[0119] S1106. Determine a larger one of the second horizontal component difference and the

second vertical component difference as the second component of the motion vector difference.

[0120] Thatis, if VX and Wy are used to indicate a horizontal component and a vertical

component of a motion vector of a pixel in a position (%, y)’ the motion vector difference of the

affine picture block may be determined according to formulas (1) and (2):
Ay, = max[vx (xtwa) — Y% () V¥V (xetwy) — t]}’:r,)') (1)

— ] . r r -\
'ﬁmvyar - mﬂx(vxl__x",}"'-m] — VX ) V¥ I__:-r",_',"' +h] — V¥ ) (2)

An,

where max indicates a maximum value, hor - indicates the horizontal component of

ANV

the motion vector difference of the affine picture block, ver - indicates the vertical component of

the motion vector difference of the affine picture block, W indicates the first horizontal distance

between the first control point and the second control point, and N indicates the first vertical
distance between the third control point and the fourth control point.

[0121] In this embodiment of the present invention, optionally, an affine transformation
parameter of a pixel in the affine picture block may be determined, and pixels in the affine picture
block have the same affine transformation parameter.

[0122] Correspondingly, S1103 is specifically: determining the first horizontal component
difference and the first vertical component difference according to the affine transformation
parameter and the first horizontal distance.

[0123] S1105 is specifically: determining the second horizontal component difference and the
second vertical component difference according to the affine transformation parameter and the first
vertical distance.

[0124] It should be understood that, sequence numbers of the foregoing processes do not mean
execution sequences. The execution sequences of the processes should be determined according to
functions and internal logic of the processes, and should not be construed as any limitation to the
implementation processes of the embodiments of the present invention.

[0125] In this embodiment of the present invention, optionally, an affine transformation model

may be a 6-parameter affine transformation model in the prior art, or may be a 4-parameter or
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2-parameter affine transformation model. In the 6-parameter affine transformation model, it is

assumed that (%) are coordinates of a pixel P in a current picture, and (X3 Y) are

coordinates of a pixel P’ that is in a reference picture and matches the pixel P, and

a,b,cd,e andf 4 4ffine transformation parameters. If the affine transformation parameters are

known, a position (X+¥) of the pixdl (*¥) in the reference picture may be obtained, and
therefore, a prediction signal of the pixel may be obtained from the reference picture:

X' =ax+by+e ©)
y’:CX+dy+ f (4)

[0126] Generaly, the affine transformation parameters may be obtained through computation
according to motion vectors of some pixels in the picture block, and a horizontal component and a
vertical component of a motion vector may be indicated by formulas (5) and (6) respectively:

VX =X—X' (5)

w=y-y' (g
[0127] The formula (3) is substituted into the formula (5), and the formula (4) is substituted into
the formula (6), to obtain a horizontal component and a vertical component of a motion vector of

the pixel whose coordinates are (X, y), as shown in formulas (7) and (8) respectively:

vx=(1-a)x—by-e @)

w=(1-d)y-cx—f @8)
[0128] The formula (7) is substituted into the formula (1), and the formula (8) is substituted into
the formula (2), so that the formulas (1) and (2) are converted into formulas (9) and (10)
respectively:

Amuy,,, = max((1 — a)w, —cw) 9
Amy,,, = max(—bh.(1—d)h) (1)

[0129] By means of determining the affine transformation parameters @, b, ¢ and d, and
the distance between the control points, the first component and the second component of the
motion vector difference of the affine picture block may be determined.

[0130] It should be understood that, when the 4-parameter affine transformation model or the
2-parameter affine transformation model is used, the method for determining the motion vector
difference is essentidly the same as the determining method when the 6-parameter affine
transformation model is used. For brevity, details are not described again herein.

[0131] In this embodiment of the present invention, optionally, in the coding process, the affine
transformation parameter may be obtained by computing each parameter iteratively, for example,

adding 1 to the parameter a to determine whether a motion compensation prediction signal in the
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model is optimal. Alternatively, the affine transformation parameter may be obtained through
derivation according to an affine transformation parameter of an adjacent affine picture block.
However, the present invention is not limited thereto.

[0132] In this embodiment of the present invention, optionally, a motion vector of the first
control point, a motion vector of the second control point, a motion vector of the third control point,
and amotion vector of the fourth control point may be determined.

[0133] Correspondingly, S1103 is specifically: determining 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 as the first horizontal component difference; and determining 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 as the first vertical component
difference.

[0134] S1105 is specificaly: determining 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 as the second horizontal component difference; and determining 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 as the second vertica component
difference.

[0135] Specificaly, the motion vectors of the control points may be directly determined. By
means of computing the differences between the components of the motion vectors, the first
component and the second component of the motion vector difference of the affine picture block
may be directly obtained.

[0136] For example, FIG. 5 is a schematic diagram of an affine picture block and control points
according to an embodiment of the present invention. Two control points A and B are on a same

horizontal line, and have a distance W. Two control points C and D are on a same vertical line, and

have a distance N. 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 picture block
may be determined according to formulas (11) and (12):

AMV,,, = maX(VXB — VX Vg _VyA) (12)
Am,ver = maX(VXc —V%o, WYe _WD) (12)

[0137] In this embodiment of the present invention, optionally, the control points A and C may
be the same pixel.
[0138] In this embodiment of the present invention, optionally, the control pointsA, B, C, and D

may be vertices of the affine picture block. In this case, a distance between the control points A and
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B is awidth W of the affine picture block, and a distance between the control points C and D is a
height H of the affine picture block.

[0139] In this embodiment of the present invention, optionally, 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.

[0140] S1103 and S1105 are specifically: determining a motion vector of afirst pixel, a motion
vector of a second pixel, and a motion vector of athird pixel, where the first pixel, the second pixel,
and the third pixel are non-overlapping pixels; determining a second horizontal distance and a
second vertical distance between the first pixel and the second pixel; determining a third horizontal
distance and a third vertical distance between the first pixel and the third pixel; and determining the
first horizontal component difference, the first vertical component difference, the second horizontal
component difference, and the second vertical component difference according to the motion vector
of the first 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.

[0141] Specifically, assuming that A, B, and C are any three non-overlapping pixels in the

picture block, positions of the three pixels are shown in FIG 6, and motion vectors of the three
pixelsare (VXA’WA), (WB’WB),and (VX We) respectively. A distance between the pixel A and
the pixel B in a horizontal direction is WL, and a distance in a vertical direction is hl. A distance
between the pixel A and the pixel C in the horizontal direction is V\é, and a distance in the vertica
direction is h? A distance between the pixel B and the pixel C in the horizontal direction is
V\é_V\{, and a distance in the vertical direction is h”E. It is assumed that horizontal component
differences of motion vectors of two adjacent pixels in the horizontal direction are AV and
AV respectively, and vertical component differences of motion vectors of two adjacent pixels
in the vertical direction are AMVX and ANV respectively. Because motion vectors in the

picture block change linearly, AM“, Am/ym’ AMH, and AMVY may be determined by
determining motion vectors of the pixels A, B, and C. In this way, motion vector differences of
adjacent pixels in the picture block may be determined, and specifically, may be determined
according to formulas (13) to (16):

\,XB:\D(A+V\,1'Am,Xhor +h1'Am%er (13)
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We =W+ W AWy, +0-AMVY, g

VX = VX, + W, - ATV, + b, - AT, (15)

We =Wa +W, - AMvy,, +h, - Amvy,, (16)

or may be determined according to formulas (13) and (14) and formulas (17) and (18):

VX = Vg + (Wo = W) - ANV, + (R, + 1) - Amvx, (17)

We =We + (W, — W) AWy, + (R +h)- Ay, g
[0142] In this embodiment of the present invention, optionaly, the coding device may obtain
motion vectors of all control points by performing a motion estimation search; may obtain motion
vectors of all control points from adjacent picture blocks, may compute motion vectors of all
control points according to the affine transformation model; may obtain motion vectors of some
control points by performing a motion estimation search, and obtain motion vectors of other control
points from adjacent picture blocks, may obtain motion vectors of some control points by
performing an affine motion estimation search, and obtain motion vectors of other control points
through computation according to the affine transformation model; or may obtain motion vectors of
some control points from adjacent picture blocks, and compute motion vectors of other control
points according to the affine transformation model. However, the present invention is not limited
thereto.
[0143] Optionally, in S1200, a third preset value may be determined as the motion vector
precision of the affine picture block; or the motion vector precision of the affine picture block may
be determined according to a feature of a picture block adjacent to the affine picture block, where
the adjacent picture block is a picture block spatially and/or temporally adjacent to the affine picture
block.
[0144] Specificaly, a value of a motion vector of the affine picture block may be an integer. In
this case, the motion vector is of integer-pixel precision, that is, the pixel precison is 1.
Alternatively, a value of a motion vector may not be an integer. In this case, the motion vector is of
sub-pixel precision, including precision such as 1/2, 1/4, or 1/8. FIG. 7 shows a 4x4 picture block,
where X indicates a pixel in an integer-pixel position, and a captured picture has only pixels in
integer-pixel positions. O indicates a pixel in a 1/2 precision position, and needs to be obtained by
interpolating a pixel in an integer-pixel position. Values of pixelsin other precision positions need
to be obtained by further interpolating pixels in integer-pixel precision positions or pixels in 1/2
precision positions. If a motion vector of a current pixel is an integer, the motion vector points to a
position of X in the reference picture. If the motion vector of the current pixel is of 1/2 precision,

the motion vector pointsto a position of O in the reference picture.
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[0145] The motion vector precision of the affine picture block is highest precision of motion
vectors of all pixels in the affine picture block. The motion vector precision of the affine picture
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 may be determined according to a feature of a picture
block adjacent to the affine picture block. For example, if an adjacent picture isrelatively smooth, it
may be predicted that the current affine picture block is also relatively smooth. Therefore, higher
motion vector precision such as 1/8 or 1/16 precison may be selected. Otherwise, lower motion
vector precision such as integer-pixel precision or 1/2 precision may be selected. The obtained
precision isindicated by MVAC,

[0146] Optionally, as shown in FIG. 8, S1300 specifically includes the following steps:

[0147] S1301. Determine a ratio of a product of the motion vector precision and the first
horizontal distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in a horizontal direction.

[0148] S1302. Determine a ratio of a product of the motion vector precison and the first
vertical distance to the second component of the motion vector difference as a length of the affine
motion compensation picture subblock in avertical direction.

AMv,, and ANV, are

[0149] Specifically, generally obtained motion vector differences
relatively 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
efficiency of avideo, and causes a huge amount of computation. Therefore, the affine picture block
is divided into multiple affine-MC picture subblocks according to previously obtained expected
motion vector precison MVAC to ensure that motion vector precision of each affine-MC picture

subblock reaches MVAC
[0150] In this embodiment of the present invention, optionaly, assuming that the horizontal

distance between the first control point and the second control point is W, and that the vertical
distance between the third control point and the fourth control point is h and assumi ng that a
width of the affine-MC picture subblock is aMcW' and that a height of the affine-MC picture

subblock is @McH = aMCW' gng aMcH  may be determined according to formulas (19):
MvAC Amv,,  MvAc

ver

ANy,

hor __

W aMcW gnd  h aMcH (19
[015]] Thisis equivaent to:

aMcW = MvAc X W aMcH = MvAc xh
Ar.nvhor and Arnvver
[0152] In this embodiment of the present invention, optionally, when the first control point, the
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second control point, the third control point, and the fourth control point are vertices of the affine
picture block, the horizontal distance between the first control point and the second control point is
the width W of the affine picture block, and the vertical distance between the third control point
and the fourth control point is the height H of the affine picture block. In this case, the width
aMcW  and the height @aMcH  of the affine-M C picture subblock may be determined according to

formulas (20):
ANy,

hor __

MvAC Amv,,  MvAc

ver

W  aMcW and H  aMcH  (20)

[0153] Thisis equivaent to:
MvAc MvAc

aMcW = x W aMcH = xH
ArnVhor and ArnVver
[0154] In this embodiment of the present invention, optionally, when the first control point and

the second control point are adjacent control points, and the third control point and the fourth
control point are adjacent control points, the first horizontal distance between the first control point
and the second control point is 1, that is, the first control point is separated from the second control
point by an integer quantity of pixels; the first vertical distance between the third control point and
the fourth control point is 1, that is, the third control point is separated from the fourth control point
by an integer quantity of pixels. In this case, the formulas (19) may be ssimplified to formulas (21):

MvVAC MVAC
Arr'Vhor Y ArnVver =
aMcW  gnd aMcH (21)
[0155] Thisis equivaent to:
aMeW = MvAC aMcH — MVAC
Arnvhor and AI’nvver .

[0156] Therefore, in the video picture coding method according to this embodiment of the
present invention, the coding device determines the size of the affine motion compensation picture
subblock according to the determined motion vector difference of the affine picture block, the
determined motion vector precision, and the distance between the control points, and performs
coding processing on the affine picture block according to the size of the affine motion
compensation picture subblock. In this way, a picture subblock of an appropriate size is selected in
the coding process, so that coding complexity can be reduced and coding efficiency can be
improved, while motion compensation prediction efficiency in affine transformation is maintained.
[0157] Optionally, as shown in FIG. 9, S1300 includes the following steps.

[0158] S1303. When aratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is greater than or equal to a first

preset value, determine the ratio as a length of the affine motion compensation picture subblock in a
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horizontal direction; or

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is less than the first preset value, determine
the first preset value as alength of the affine motion compensation picture subblock in a horizontal
direction.
[0159] S1304. When a ratio of a product of the motion vector precision and the first vertical
distance to the second component of the motion vector difference is greater than or equa to a
second preset value, determine the ratio as a length of the affine motion compensation picture
subblock in avertical direction; or

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is less than the second preset value,
determine the second preset value as a length of the affine motion compensation picture subblock in
avertical direction.
[0160] Specifically, for a hardware implementation in the coding process, a lower limit may be
set for the width and the height of the affine-MC picture subblock. When the computed width or
height is less than the preset lower limit, the preset lower limit is determined as the width or the
height of the affine-MC picture subblock. Preferably, the lower limit may be set to 4, but may also
be set to another numeric value according to an actual requirement. For example, a lower limit of
the width may be set to 2, and a specified value of the height is set to 3; or alower limit of the width
isset to 1, and a specified value of the height is set to 2. Thisis not limited in the present invention.
[0161]] Optionally, as shown in FIG 10, S1400 includes the following steps:
[0162] S1401. Determine a motion vector of each affine motion compensation picture subblock
in the affine motion compensation picture subblocks.
[0163] S1402. Determine a motion compensation prediction signal of each affine motion
compensation picture subblock according to the motion vector of each affine motion compensation
picture subblock.
[0164] S1403. Determine a prediction residual signal of each affine motion compensation
picture subblock according to the motion compensation prediction signal of each affine motion
compensation picture subblock.
[0165] S1404. Code the prediction residual signal of each affine motion compensation picture
subblock.
[0166] It should be understood that, in this embodiment of the present invention, each
affine-M C picture subblock may include multiple pixels, and a motion vector of a pixel needs to be
selected from each affine-MC picture subblock as a motion vector of the affine-MC picture
subblock.
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[0167] Optionally, in S1401, a motion vector of a pixel in a central position of the affine-MC
picture subblock may be selected as the motion vector of the affine-MC picture subblock; an
average value of motion vectors of all pixelsin the affine-MC picture subblock may be used as the
motion vector of the affine-MC picture subblock; or a motion vector of a pixel in an upper left
corner of the affine-MC picture subblock may be selected as the motion vector of the affine-MC
picture subblock. However, the present invention is not limited thereto.

[0168] In this embodiment of the present invention, optionally, signals of boundary pixels of
each affine motion compensation picture subblock are filtered, and the boundary pixels are pixelsin
one or more rows at a boundary of each affine motion compensation picture subblock.

[0169] In this embodiment of the present invention, optionally, 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 a reconstructed
residual signal.

[0170] Specificaly, as shown in FIG 11, a thick solid line block indicates an affine picture
block, athin solid line block indicates an affine-M C picture subblock, a dashed line block indicates
pixels at boundaries of adjacent affine-MC picture subblocks, and a cross indicates a pixel. A region
of a dashed line block in FIG. 11 includes pixels of adjacent affine-MC picture subblocks in two
rows or two columns at boundaries of the affine-MC picture subblocks, or may include one row or
one column, or three rows or three columns at the boundaries of the affine-MC picture subblocks.
Because motion vectors of adjacent affineeMC picture subblocks may be different, prediction
signals obtained from the reference picture are not adjacent in the reference picture. This causes
discontinuity of prediction signals at the boundaries of the adjacent affine-MC picture subblocks,
and therefore causes discontinuity of residuals, and affects coding efficiency of the residuals.
Therefore, filtering the motion compensation prediction signals at the boundaries of the affine-MC
picture subblocksis considered.

[017]] A reconstructed signal is generally obtained by adding a reconstructed residual signal to
a motion compensation prediction signal. Generally, lossy coding is used for the residua signal.
This causes distortion between the reconstructed residual signal and an origina residual signal.
Distortion directions of pixels at the boundaries of adjacent affine-MC picture subblocks may be
inconsistent. For example, aright pixel of afirst affine-MC picture subblock becomes larger due to
distortion, and a left pixel of a right adjacent affine-MC picture subblock becomes smaller due to
distortion. This causes discontinuity of pixel values at boundaries of reconstructed pixels of the
affineeMC picture subblocks, and impairs subjective and objective effects. Therefore, the
reconstructed signals need to be filtered.

[0172] In this embodiment of the present invention, optionally, filtering may be performing by
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using a low-pass filter, so that pixel values in the boundary region change more smoothly. For
example, filtering is performed by using a Gauss filter. However, the present invention is not
limited thereto.

[0173] In this embodiment of the present invention, optionally, 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 picture subblock adjacent to the to-be-filtered pixel, and
weighted averaging is performed on the 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 afinal motion compensation prediction signal.

[0174] To better prove beneficial effects of this embodiment of the present invention relative to
the prior art, an LDP test structure is used to test coding complexity and coding efficiency when the
method in this embodiment of the present invention and the method in the prior art are used to

perform coding. A result is shown in Table 1.

Table 1
The method in the present invention relative to the
Class Sequence _ _
method in the prior art
Tractor —0.2%
BlueSky 0.0%
SpinCalendar 0.0%
LDP
Jets —0.5%
Enct 86%
Dect 78%

[0175] As can be seen from Table 1, using the video picture coding method in this embodiment
of the present invention can improve coding efficiency and reduce a coding time.

[0176] Therefore, in the video picture coding method according to this embodiment of the
present invention, the coding device determines the size of the affine motion compensation picture
subblock according to the determined motion vector difference of the affine picture block, the
determined motion vector precision, and the distance between the control points, and performs

coding processing on the affine picture block according to the size of the affine motion
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compensation picture subblock. In this way, a picture subblock of an appropriate size is selected in
the coding process, so that coding complexity can be reduced, and coding efficiency can be
improved.

[0177] The video picture coding method according to this embodiment of the present invention
Is hereinbefore described in detail with reference to FIG 1 to FIG 11. A video picture decoding
method according to an embodiment of the present invention is hereinafter described in detail with
reference to FIG 12 to FIG 18. It should be noted that, related operations of a decoder are
essentialy consistent with those of an encoder. To avoid repetition, details are not described again
herein.

[0178] FIG. 12 shows a schematic flowchart of avideo picture decoding method according to an
embodiment of the present invention. The method shown in FIG 12 may be performed by a
decoding device, for example, a decoder. Specificaly, as shown in FIG 12, the method 2000
includes the following steps.

[0179] S2100. Determine a motion vector difference of an affine picture block.

[0180] S2200. Determine motion vector precision of the affine picture block.

[0181] S2300. Determine a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a distance
between control points in the affine picture block, where the control points are pixels used to
determine the motion vector difference.

[0182] S2400. Perform decoding processing on the affine picture block according to the size of
the affine motion compensation picture subblock.

[0183] Specificaly, the decoding device determines the motion vector difference of the affine
picture block according to the determined control points, determines the motion vector precision of
the affine picture block, determines the size of the affine motion compensation picture subblock in
the affine picture block according to the determined motion vector difference, the determined
motion vector precision, and the distance between the control points, and performs decoding
processing on the affine picture block according to the determined size.

[0184] Therefore, in the video picture decoding method according to this embodiment of the
present invention, the decoding device determines the size of the affine motion compensation
picture subblock according to the determined motion vector difference of the affine picture block,
the determined motion vector precision, and the distance between the control points, and performs
decoding processing on the affine picture block according to the determined size. In this way, a
picture subblock of an appropriate size is selected in a decoding process, so that decoding

complexity can be reduced, and decoding efficiency can be improved.
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[0185] Preferably, as shown in FIG. 13, S2100 includes the following steps:

[0186] S2101. Determine a first component of the motion vector difference according to a
difference between motion vectors of afirst control point and a second control point that are located
on asame horizontal line.

[0187] S2102. Determine a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are located
on asame vertica line.

[0188] A first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0189] It should be understood that, in this embodiment of the present invention, the first
component of the motion vector difference is a horizontal component of the motion vector
difference, and the second component of the motion vector difference is a vertical component of the
motion vector difference.

[0190] Optionally, as shown in FIG. 14, S2101 specifically includes the following steps:

[0191] S2103. Determine afirst horizontal component difference and afirst vertical component
difference between the motion vectors of thefirst control point and the second control point.

[0192] S2104. Determine a larger one of the first horizontal component difference and the first
vertical component difference as the first component of the motion vector difference.

[0193] Correspondingly, as shown in FIG. 15, S2102 specifically includes the following steps:
[0194] S2105. Determine 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.

[0195] S2106. Determine a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector difference.
[0196] In this embodiment of the present invention, optionaly, an affine transformation
parameter of a pixel in the affine picture block may be determined, and pixels in the affine picture
block have the same affine transformation parameter.

[0197] Correspondingly, S2103 is specifically: determining the first horizontal component
difference and the first vertical component difference according to the affine transformation
parameter and the first horizontal distance.

[0198] S2105 is specifically: determining the second horizontal component difference and the
second vertical component difference according to the affine transformation parameter and the first
vertical distance.

[0199] In this embodiment of the present invention, optionally, a motion vector of the first
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control point, a motion vector of the second control point, a motion vector of the third control point,
and amotion vector of the fourth control point may be determined.

[0200] Correspondingly, S2103 is specifically: determining 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 as the first horizontal component difference; and determining 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 as the first vertical component
difference.

[0201] S2105 is specifically: determining 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 as the second horizontal component difference; and determining a difference
between a vertical component of the motion vector of the third control point and a vertica
component of the motion vector of the fourth control point as the second vertical component
difference.

[0202] In this embodiment of the present invention, optionally, 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.

[0203] S2103 and S2105 are specifically: determining a motion vector of afirst pixel, a motion
vector of asecond pixel, and a motion vector of athird pixel, where the first pixel, the second pixel,
and the third pixel are non-overlapping pixels; determining a second horizontal distance and a
second vertical distance between the first pixel and the second pixel; determining a third horizontal
distance and a third vertical distance between the first pixel and the third pixel; and determining the
first horizontal component difference, the first vertical component difference, the second horizontal
component difference, and the second vertical component difference according to the motion vector
of the first 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.

[0204] In this embodiment of the present invention, optionally, the decoding device may obtain
motion vectors of all control points by parsing a bit stream; may obtain motion vectors of al control
points from adjacent picture blocks; may compute motion vectors of al control points according to
an affine transformation model; may obtain motion vectors of some control points by parsing a bit
stream, and obtain motion vectors of other control points from adjacent picture blocks; may obtain
motion vectors of some control points by parsing a bit stream, and obtain motion vectors of other

control points through computation according to an affine transformation model; or may obtain
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motion vectors of some control points from adjacent picture blocks, and compute motion vectors of
other control points according to an affine transformation model. However, the present invention is
not limited thereto.
[0205] Optionally, in S2200, a third preset value may be determined as the motion vector
precision of the affine picture block; or the motion vector precision of the affine picture block is
determined according to a feature of a picture block adjacent to the affine picture block, where the
adjacent picture block is a picture block spatially and/or temporally adjacent to the affine picture
block.
[0206] Optionally, as shown in FIG. 16, S2300 specifically includes the following steps:
[0207] S2301. Determine a ratio of a product of the motion vector precison and the first
horizontal distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in ahorizontal direction.
[0208] S2302. Determine a ratio of a product of the motion vector precison and the first
vertical distance to the second component of the motion vector difference as a length of the affine
motion compensation picture subblock in avertical direction.
[0209] Optionally, as shown in FIG. 17, S2300 includes the following steps:
[0210] S2303. When aratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is greater than or equal to a first
preset value, determine the ratio as a length of the affine motion compensation picture subblock in a
horizontal direction; or

when aratio of a product of the motion vector precision and the first horizontal distance
to the horizontal component of the motion vector difference is less than the first preset value,
determine the first preset value as a length of the affine motion compensation picture subblock in a
horizontal direction.
[0211] S2304. When a ratio of a product of the motion vector precision and the first vertical
distance to the vertica component of the motion vector difference is greater than or equa to a
second preset value, determine the ratio as a length of the affine motion compensation picture
subblock in avertical direction; or

when aratio of a product of the motion vector precision and the first vertical distance to
the vertical component of the motion vector difference is less than the second preset value,
determine the second preset value as a length of the affine motion compensation picture subblock in
avertical direction.
[0212] Optionally, as shown in FIG. 18, S2400 includes the following steps:
[0213] S2401. Determine a motion vector of each affine motion compensation picture subblock
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in the affine motion compensation picture subblocks.
[0214] S2402. Determine a motion compensation prediction signal of each affine motion
compensation picture subblock according to the motion vector of each affine motion compensation
pi cture subblock.
[0215] S2403. Determine a prediction residual signal of each affine motion compensation
picture subblock according to the motion compensation prediction signal of each affine motion
compensation picture subblock.
[0216] S2404. Decode the prediction residual signal of each affine motion compensation picture
subblock.
[0217] In this embodiment of the present invention, optionally, signals of boundary pixels of
each affine motion compensation picture subblock are filtered, and the boundary pixels are pixelsin
one or more rows at a boundary of each affine motion compensation picture subblock.
[0218] In this embodiment of the present invention, optionally, 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 a reconstructed
residual signal. Therefore, in the video picture decoding method according to this embodiment of
the present invention, the decoding device determines the size of the affine motion compensation
picture subblock according to the determined motion vector difference of the affine picture block,
the motion vector precision, and the distance between the control points, and performs decoding
processing on the affine picture block according to the determined size. In this way, a picture
subblock of an appropriate size is selected in the decoding process, so that decoding complexity can
be reduced, and decoding efficiency can be improved.
[0219] Optionally, the decoding method in the present invention may also be:

parsing a bit stream to obtain a motion vector difference of an affine picture block and
motion vector precision of the affine picture block, where pixels in the affine picture block have a
same affine transformation parameter;

determining a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a distance
between control points in the affine picture block, where the control points are pixels used to
determine the motion vector difference; and

performing decoding processing on the affine picture block according to the size of the
affine motion compensation picture subblock.
[0220] Alternatively, the decoding method may be:

parsing a bit stream to obtain affine picture block information;
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determining a size of an affine motion compensation picture subblock in the affine
picture block according to the affine picture block information; and

performing decoding processing on the affine picture block according to the size of the
affine motion compensation picture subblock.

[0221] In such a manner, the decoder may directly use a parameter sent by an encoder to the
decoder to determine the size of the affine motion compensation picture subblock without
re-computation, and further reduce computational complexity.

[0222] The following describes in detail a coding device according to an embodiment of the
present invention with reference to FIG. 19 and FIG. 20. As shown in FIG 19, the coding device 10
includes:

afirst determining module 11, configured to determine a motion vector difference of an
affine picture block;

a second determining module 12, configured to determine motion vector precision of the
affine picture block;

a third determining module 13, configured to determine a size of an affine motion
compensation picture subblock in the affine picture block according to the motion vector difference
determined by the first determining module 11, the motion vector precision determined by the
second determining module 12, and a distance between control points in the affine picture block,
where the control points are pixels used to determine the motion vector difference; and

a coding module 14, configured to perform coding processing on the affine picture block
according to the size of the affine motion compensation picture subblock that is determined by the
third determining module 13.

[0223] Specificaly, the coding device determines the motion vector difference of the affine
picture block according to the determined control points, determines the motion vector precision of
the affine picture block, determines the size of the affine motion compensation picture subblock in
the affine picture block according to the determined motion vector difference, the determined
motion vector precision, and the distance between the control points, and performs coding
processing on the affine picture block according to the determined size.

[0224] Therefore, the coding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the
distance between the control points, and performs coding processing on the affine picture block
according to the size of the affine motion compensation picture subblock. In this way, a picture

subblock of an appropriate size is selected in a coding process, so that coding complexity can be
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reduced, and coding efficiency can be improved.
[0225] In this embodiment of the present invention, optionally, the first determining module 11
is specifically configured to: determine a first component of the motion vector difference according
to a difference between motion vectors of afirst control point and a second control point that are
located on a same horizontal line; and determine a second component of the motion vector
difference according to a difference between motion vectors of a third control point and a fourth
control point that are located on a same vertical line; where

a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0226] In this embodiment of the present invention, optionally, the first determining module 11
is specifically configured to: determine a first horizontal component difference and a first vertical
component difference between the motion vectors of the first control point and the second control
point; determine a larger one of the first horizontal component difference and the first vertical
component difference as the first component of the motion vector difference; determine 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; and determine a larger one of the
second horizontal component difference and the second vertical component difference as the second
component of the motion vector difference.
[0227] In this embodiment of the present invention, optionally, the first determining module 11
is specifically configured to: determine an affine transformation parameter of a pixel in the affine
picture block, where pixels in the affine picture block have the same affine transformation
parameter; determine the first horizontal component difference and the first vertica component
difference according to the affine transformation parameter and the first horizontal distance; and
determine the second horizontal component difference and the second vertical component
difference according to the affine transformation parameter and the first vertical distance.
[0228] In this embodiment of the present invention, optionally, the first determining module 11
is specificaly configured to: determine a motion vector of the first control point, a motion vector of
the second control point, a motion vector of the third control point, and a motion vector of the
fourth control point; determine 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
as the first horizontal component difference; determine 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 as the first vertical component difference; determine a difference between a

horizontal component of the motion vector of the third control point and a horizontal component of
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the motion vector of the fourth control point as the second horizontal component difference; and
determine 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 as the second vertical
component difference.
[0229] In this embodiment of the present invention, optionally, 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.
[0230] The first determining module 11 is specifically configured to: determine a motion vector
of afirst pixel, a motion vector of a second pixel, and a motion vector of a third pixel, where the
first pixel, the second pixel, and the third pixel are non-overlapping pixels; determine a second
horizontal distance and a second vertical distance between the first pixel and the second pixel;
determine a third horizontal distance and a third vertical distance between the first pixel and the
third pixel; and determine the first horizontal component difference, the first vertica component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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.
[0231] In this embodiment of the present invention, optionally, the third determining module 13
is specifically configured to: determine a ratio of a product of the motion vector precision and the
first horizontal distance to the first component of the motion vector difference as a length of the
affine motion compensation picture subblock in a horizontal direction; and determine a ratio of a
product of the motion vector precision and the first vertical distance to the second component of the
motion vector difference as a length of the affine motion compensation picture subblock in a
vertical direction.
[0232] In this embodiment of the present invention, optionally, the third determining module 13
is specifically configured to:

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is greater than or equal to afirst preset value,
determine the ratio as a length of the affine motion compensation picture subblock in a horizontal
direction; or when a ratio of a product of the motion vector precison and the first horizontal
distance to the first component of the motion vector difference is less than the first preset value,
determine the first preset value as a length of the affine motion compensation picture subblock in a
horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
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the second component of the motion vector difference is greater than or equal to a second preset
value, determine the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determine the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.

[0233] In this embodiment of the present invention, optionally, the first control point and the
third control point are the same pixel.

[0234] In this embodiment of the present invention, optionaly, the first control point, the
second control point, the third control point, and the fourth control point are vertices of the affine
picture block.

[0235] In this embodiment of the present invention, optionally, the first preset value is 4, and/or
the second preset valueis 4.

[0236] In this embodiment of the present invention, optionally, the second determining module
12 is specifically configured to: determine athird preset value as the motion vector precision of the
affine picture block; or determine the motion vector precision of the affine picture block according
to afeature of a picture block adjacent to the affine picture block, where the adjacent picture block
isapicture block spatialy and/or temporally adjacent to the affine picture block.

[0237] In this embodiment of the present invention, optionaly, the coding module 14 is
specifically configured to: determine a motion vector of each affine motion compensation picture
subblock in the affine motion compensation picture subblocks; determine a motion compensation
prediction signal of each affine motion compensation picture subblock according to the motion
vector of each affine motion compensation picture subblock; determine a prediction residua signal
of each affine motion compensation picture subblock according to the motion compensation
prediction signa of each affine motion compensation picture subblock; and code the prediction
residual signal of each affine motion compensation picture subblock.

[0238] In this embodiment of the present invention, optionally, as shown in FIG 20, the coding
device 10 further includes:

a filtering module 15, configured to filter signals of boundary pixels of each affine
motion compensation picture subblock, where the boundary pixels are pixelsin one or more rows at
aboundary of each affine motion compensation picture subblock.

[0239] In this embodiment of the present invention, optionally, 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 a reconstructed
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residual signal.

[0240] It should be understood that, the coding device 10 according to this embodiment of the
present invention may correspondingly perform the video picture coding method 1000 in the
embodiments of the present invention, and the foregoing and other operations and/or functions of
the modules in the coding device 10 are separately intended to implement the corresponding
procedures of the method in FIG. 1 to FIG. 11. For brevity, details are not described again herein.
[0241] Therefore, the coding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the
distance between the control points, and performs coding processing on the affine picture block
according to the size. In this way, a picture subblock of an appropriate size is selected in the coding
process, so that coding complexity can be reduced, and coding efficiency can be improved.

[0242] The following describes in detail a decoding device according to an embodiment of the
present invention with reference to FIG. 21 and FIG. 22. As shown in FIG 21, the decoding device
20 includes:

afirst determining module 21, configured to determine a motion vector difference of an
affine picture block;

a second determining module 22, configured to determine motion vector precision of the
affine picture block;

a third determining module 23, configured to determine a size of an affine motion
compensation picture subblock in the affine picture block according to the motion vector difference
determined by the first determining module 21, the motion vector precision determined by the
second determining module 22, and a distance between control points in the affine picture block,
where the control points are pixels used to determine the motion vector difference; and

a decoding module 24, configured to perform decoding processing on the affine picture

block according to the size of the affine motion compensation picture subblock that is determined
by the third determining module 23.
[0243] Specificaly, the decoding device determines the motion vector difference of the affine
picture block according to the determined control points, determines the motion vector precision of
the affine picture block, determines the size of the affine motion compensation picture subblock in
the affine picture block according to the determined motion vector difference, the determined
motion vector precision, and the distance between the control points, and performs decoding
processing on the affine picture block according to the determined size.

[0244] Therefore, the decoding device according to this embodiment of the present invention
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determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the
distance between the control points, and performs decoding processing on the affine picture block
according to the size of the affine motion compensation picture subblock. In this way, a picture
subblock of an appropriate size is selected in a decoding process, so that decoding complexity can
be reduced, and decoding efficiency can be improved.
[0245] In this embodiment of the present invention, optionally, the first determining module 21
is specifically configured to: determine a first component of the motion vector difference according
to a difference between motion vectors of a first control point and a second control point that are
located on a same horizontal line; and determine a second component of the motion vector
difference according to a difference between motion vectors of a third control point and a fourth
control point that are located on a same vertical line; where

a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0246] In this embodiment of the present invention, optionally, the first determining module 21
is specifically configured to: determine a first horizontal component difference and a first vertical
component difference between the motion vectors of the first control point and the second control
point; determine a larger one of the first horizontal component difference and the first vertical
component difference as the first component of the motion vector difference; determine 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; and determine a larger one of the
second horizontal component difference and the second vertical component difference as the second
component of the motion vector difference.
[0247] In this embodiment of the present invention, optionally, the first determining module 21
is specifically configured to: determine an affine transformation parameter of a pixel in the affine
picture block, where pixels in the affine picture block have the same affine transformation
parameter; determine the first horizontal component difference and the first vertica component
difference according to the affine transformation parameter and the first horizontal distance; and
determine the second horizontal component difference and the second vertical component
difference according to the affine transformation parameter and the first vertical distance.
[0248] In this embodiment of the present invention, optionally, the first determining module 21
is specifically configured to: determine a motion vector of the first control point, a motion vector of
the second control point, a motion vector of the third control point, and a motion vector of the

fourth control point; determine a difference between a horizontal component of the motion vector of
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the first control point and a horizontal component of the motion vector of the second control point
as the first horizontal component difference; determine 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 as the first vertical component difference; determine 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 as the second horizontal component difference; and
determine 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 as the second vertical
component difference.
[0249] In this embodiment of the present invention, optionally, 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.
[0250] The first determining module 21 is specifically configured to: determine a motion vector
of afirst pixel, a motion vector of a second pixel, and a motion vector of a third pixel, where the
first pixel, the second pixel, and the third pixel are non-overlapping pixels; determine a second
horizontal distance and a second vertical distance between the first pixel and the second pixel;
determine a third horizontal distance and a third vertical distance between the first pixel and the
third pixel; and determine the first horizontal component difference, the first vertica component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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.
[0251] In this embodiment of the present invention, optionally, the third determining module 23
is specifically configured to: determine a ratio of a product of the motion vector precision and the
first horizontal distance to the first component of the motion vector difference as a length of the
affine motion compensation picture subblock in a horizontal direction; and determine a ratio of a
product of the motion vector precision and the first vertical distance to the second component of the
motion vector difference as a length of the affine motion compensation picture subblock in a
vertical direction.
[0252] In this embodiment of the present invention, optionally, the third determining module 23
is specifically configured to:

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is greater than or equal to afirst preset value,

determine the ratio as a length of the affine motion compensation picture subblock in a horizontal
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direction; or when a ratio of a product of the motion vector precison and the first horizontal
distance to the first component of the motion vector difference is less than the first preset value,
determine the first preset value as a length of the affine motion compensation picture subblock in a
horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset
value, determine the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determine the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.
[0253] In this embodiment of the present invention, optionally, the first control point and the
third control point are the same pixel.
[0254] In this embodiment of the present invention, optionaly, the first control point, the
second control point, the third control point, and the fourth control point are vertices of the affine
picture block.
[0255] In this embodiment of the present invention, optionally, the first preset value is 4, and/or
the second preset valueis 4.
[0256] In this embodiment of the present invention, optionally, the second determining module
22 is specifically configured to: determine athird preset value as the motion vector precision of the
affine picture block; or determine the motion vector precision of the affine picture block according
to afeature of a picture block adjacent to the affine picture block, where the adjacent picture block
isapicture block spatially and/or temporally adjacent to the affine picture block.
[0257] In this embodiment of the present invention, optionally, the decoding module 24 is
specifically configured to: determine a motion vector of each affine motion compensation picture
subblock in the affine motion compensation picture subblocks; determine a motion compensation
prediction signal of each affine motion compensation picture subblock according to the motion
vector of each affine motion compensation picture subblock; determine a prediction residua signal
of each affine motion compensation picture subblock according to the motion compensation
prediction signal of each affine motion compensation picture subblock; and decode the prediction
residual signal of each affine motion compensation picture subblock.
[0258] In this embodiment of the present invention, optionaly, as shown in FIG 22, the
decoding device 20 further includes:

a filtering module 25, configured to filter signals of boundary pixels of each affine
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motion compensation picture subblock, where the boundary pixels are pixelsin one or more rows at
aboundary of each affine motion compensation picture subblock.

[0259] In this embodiment of the present invention, optionally, 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 a reconstructed
residual signal.

[0260] It should be understood that, the decoding device 20 according to this embodiment of the
present invention may correspondingly perform the video picture decoding method 2000 in the
embodiments of the present invention, and the foregoing and other operations and/or functions of
the modules in the decoding device 20 are separately intended to implement the corresponding
procedures of the method in FIG. 12 to FIG. 18. For brevity, details are not described again herein.
[0261] Therefore, the decoding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the
distance between the control points, and performs decoding processing on the affine picture block
according to the size. In this way, a picture subblock of an appropriate size is selected in the
decoding process, so that decoding complexity can be reduced, and decoding efficiency can be
improved.

[0262] As shown in FIG. 23, an embodiment of the present invention further provides a coding
device 30, including a processor 31, a memory 32, and a bus system 33. The processor 31 and the
memory 32 are connected by the bus system 33. The memory 32 is configured to store an
instruction. The processor 31 is configured to execute the instruction stored in the memory 32. The
memory 32 of the coding device 30 stores program code, and the processor 31 may invoke the
program code stored in the memory 32 to perform the following operations: determining a motion
vector difference of an affine picture block; determining motion vector precision of the affine
picture block; determining a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a distance
between control points in the affine picture block, where the control points are pixels used to
determine the motion vector difference; and performing coding processing on the affine picture
block according to the size of the affine motion compensation picture subblock.

[0263] Therefore, the coding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the

distance between the control points, and performs coding processing on the affine picture block

46



10

15

20

25

30

according to the size of the affine motion compensation picture subblock. In this way, a picture
subblock of an appropriate size is selected in a coding process, so that coding complexity can be
reduced, and coding efficiency can be improved.

[0264] It should be understood that, in this embodiment of the present invention, the processor
31 may be a central processing unit (Central Processing Unit, "CPU" for short), or the processor 31
may be another general purpose processor, a digital signa processor (DSP), an application-specific
integrated circuit (ASIC), afield programmable gate array (FPGA), or another programmable logic
device, discrete gate or transistor logic device, discrete hardware component, or the like. The
genera purpose processor may be a microprocessor, or the processor may be any conventional
processor, or the like.

[0265] The memory 32 may include a read-only memory and a random access memory, and
provide an instruction and data to the processor 31. A part of the memory 32 may further include a
non-volatile random access memory. For example, the memory 32 may further store information
about a device type.

[0266] The bus system 33 may further include a power bus, a control bus, a status signal bus,
and the like, in addition to a data bus. However, for clear description, various buses in the figure are
marked as the bus system 33.

[0267] In an implementation process, each step of the foregoing method may be completed by
using an integrated logic circuit of hardware in the processor 31 or an instruction in a form of
software. The steps of the method 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 in 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 electricaly erasable programmable
memory, or a register. The storage medium is located in the memory 32. The processor 31 reads
information in the memory 32 and compl etes the steps in the foregoing method in combination with
the hardware of the processor 31. To avoid repetition, details are not described again herein.

[0268] Optionally, in an embodiment, the processor 31 is specifically configured to: determine a
first component of the motion vector difference according to a difference between motion vectors of
a first control point and a second control point that are located on a same horizontal line; and
determine a second component of the motion vector difference according to a difference between
motion vectors of athird control point and a fourth control point that are located on a same vertical
line; where

a first horizontal distance exists between the first control point and the second control
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point, and afirst vertical distance exists between the third control point and the fourth control point.
[0269] Optionally, in an embodiment, the processor 31 is specifically configured to: determine a
first horizontal component difference and a first vertical component difference between the motion
vectors of the first control point and the second control point; determine a larger one of the first
horizontal component difference and the first vertical component difference as the first component
of the motion vector difference; determine 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; and determine a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector difference.
[0270] Optionally, in an embodiment, the processor 31 is specificaly configured to: determine
an affine transformation parameter of a pixel in the affine picture block, where pixels in the affine
picture block have the same affine transformation parameter; determine the first horizontal
component difference and the first vertical component difference according to the affine
transformation parameter and the first horizontal distance; and determine the second horizonta
component difference and the second vertical component difference according to the affine
transformation parameter and the first vertical distance.

[0271] Optionally, in an embodiment, the processor 31 is specifically configured to: determine a
motion vector of the first control point, a motion vector of the second control point, a motion vector
of the third control point, and a motion vector of the fourth control point; determine 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 as the first horizontal component
difference; determine 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 as the first
vertical component difference; determine 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 as the second horizontal component difference; and determine a difference
between a vertical component of the motion vector of the third control point and a vertica
component of the motion vector of the fourth control point as the second vertical component
difference.

[0272] Optionally, in an embodiment, 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.
[0273] The processor 31 is specifically configured to: determine a motion vector of afirst pixel,
a motion vector of a second pixel, and a motion vector of a third pixel, where the first pixel, the

second pixel, and the third pixel are non-overlapping pixels; determine a second horizontal distance
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and a second vertical distance between the first pixel and the second pixel; determine a third
horizontal distance and a third vertical distance between the first pixel and the third pixel; and
determine the first horizontal component difference, the first vertical component difference, the
second horizontal component difference, and the second vertical component difference according to
the motion vector of the first 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.
[0274] Optionally, in an embodiment, the processor 31 is specifically configured to: determine a
ratio of a product of the motion vector precision and the first horizontal distance to the first
component of the motion vector difference as a length of the affine motion compensation picture
subblock in a horizontal direction; and determine aratio of a product of the motion vector precision
and thefirst vertical distance to the second component of the motion vector difference as alength of
the affine motion compensation picture subblock in avertical direction.
[0275] Optionally, in an embodiment, the processor 31 is specifically configured to:

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is greater than or equal to afirst preset value,
determine the ratio as a length of the affine motion compensation picture subblock in a horizontal
direction; or when a ratio of a product of the motion vector precison and the first horizontal
distance to the first component of the motion vector difference is less than the first preset value,
determine the first preset value as a length of the affine motion compensation picture subblock in a
horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset
value, determine the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determine the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.
[0276] Optionally, in an embodiment, the first control point and the third control point are the
same pixel.
[0277] Optionally, in an embodiment, the first control point, the second control point, the third
control point, and the fourth control point are vertices of the affine picture block.
[0278] Optionally, in an embodiment, the first preset value is 4, and/or the second preset value
iIs4.
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[0279] Optionally, in an embodiment, the processor 31 is specifically configured to: determine a
third preset value as the motion vector precision of the affine picture block; or determine the motion
vector precision of the affine picture block according to a feature of a picture block adjacent to the
affine picture block, where the adjacent picture block is a picture block spatially and/or temporally
adjacent to the affine picture block.

[0280] Optionally, in an embodiment, the processor 31 is specifically configured to: determine a
motion vector of each affine motion compensation picture subblock in the affine motion
compensation picture subblocks; determine a motion compensation prediction signal of each affine
motion compensation picture subblock according to the motion vector of each affine motion
compensation picture subblock; determine a prediction residual signal of each affine motion
compensation picture subblock according to the motion compensation prediction signa of each
affine motion compensation picture subblock; and code the prediction residual signal of each affine
motion compensation picture subblock.

[0281] Optionally, in an embodiment, the processor 31 is further configured to filter signals of
boundary pixels of each affine motion compensation picture subblock, where the boundary pixels
are pixelsin one or more rows at a boundary of each affine motion compensation picture subblock.
[0282] Optionally, in an embodiment, 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 a reconstructed residual signal.

[0283] It should be understood that, the coding device 30 according to this embodiment of the
present invention may correspond to the coding device 10 in the embodiments of the present
invention, and may correspond to a corresponding entity that performs the method 1000 according
to the embodiments of the present invention, and the foregoing and other operations and/or
functions of the modules in the coding device 30 are separately intended to implement the
corresponding procedures of the method in FIG. 1 to FIG. 11. For brevity, details are not described
again herein.

[0284] Therefore, the coding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the
distance between the control points, and performs coding processing on the affine picture block
according to the size of the affine motion compensation picture subblock. In this way, a picture
subblock of an appropriate size is selected in the coding process, so that coding complexity can be
reduced, and coding efficiency can be improved.

[0285] As shown in FIG 24, an embodiment of the present invention further provides a

50



10

15

20

25

30

decoding device 40, including a processor 41, a memory 42, and a bus system 43. The processor 41
and the memory 42 are connected by the bus system 43. The memory 42 is configured to store an
instruction. The processor 41 is configured to execute the instruction stored in the memory 42. The
memory 42 of the decoding device 40 stores program code, and the processor 41 may invoke the
program code stored in the memory 42 to perform the following operations. determining a motion
vector difference of an affine picture block; determining motion vector precision of the affine
picture block; determining a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a distance
between control points in the affine picture block, where the control points are pixels used to
determine the motion vector difference; and performing decoding processing on the affine picture
block according to the size of the affine motion compensation picture subblock.

[0286] Therefore, the decoding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the determined motion vector precision, and the
distance between the control points, and performs decoding processing on the affine picture block
according to the size. In this way, a picture subblock of an appropriate size is selected in a decoding
process, so that decoding complexity can be reduced, and decoding efficiency can be improved.
[0287] It should be understood that, in this embodiment of the present invention, the processor
41 may be a central processing unit (Central Processing Unit, "CPU" for short), or the processor 41
may be another general purpose processor, a digital signal processor (DSP), an application-specific
integrated circuit (ASIC), afield programmable gate array (FPGA), or another programmable logic
device, discrete gate or transistor logic device, 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.

[0288] The memory 42 may include a read-only memory and a random access memory, and
provide an instruction and data to the processor 41. A part of the memory 42 may further include a
non-volatile random access memory. For example, the memory 42 may further store information
about a device type.

[0289] The bus system 43 may further include a power bus, a control bus, a status signal bus,
and the like, in addition to a data bus. However, for clear description, various buses in the figure are
marked as the bus system 43.

[0290] In an implementation process, each step of the foregoing method may be completed by
using an integrated logic circuit of hardware in the processor 41 or an instruction in a form of

software. The steps of the method disclosed with reference to the embodiments of the present
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invention may be directly performed by a hardware processor, or may be performed by using a
combination of hardware in 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 electricaly erasable programmable
memory, or a register. The storage medium is located in the memory 42. The processor 41 reads
information in the memory 42 and compl etes the steps in the foregoing method in combination with
the hardware of the processor 41. To avoid repetition, details are not described again herein.
[0291] Optionally, in an embodiment, the processor 41 is specifically configured to: determine a
first component of the motion vector difference according to a difference between motion vectors of
a first control point and a second control point that are located on a same horizonta line; and
determine a second component of the motion vector difference according to a difference between
motion vectors of athird control point and a fourth control point that are located on a same vertical
line; where

a first horizontal distance exists between the first control point and the second control
point, and afirst vertical distance exists between the third control point and the fourth control point.
[0292] Optionally, in an embodiment, the processor 41 is specifically configured to: determine a
first horizontal component difference and a first vertical component difference between the motion
vectors of the first control point and the second control point; determine a larger one of the first
horizontal component difference and the first vertical component difference as the first component
of the motion vector difference; determine 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; and determine a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector difference.
[0293] Optionally, in an embodiment, the processor 41 is specifically configured to: determine
an affine transformation parameter of a pixel in the affine picture block, where pixels in the affine
picture block have the same affine transformation parameter; determine the first horizontal
component difference and the first vertical component difference according to the affine
transformation parameter and the first horizontal distance; and determine the second horizontal
component difference and the second vertical component difference according to the affine
transformation parameter and the first vertical distance.
[0294] Optionally, in an embodiment, the processor 41 is specifically configured to: determine a
motion vector of the first control point, a motion vector of the second control point, a motion vector
of the third control point, and a motion vector of the fourth control point; determine a difference

between a horizontal component of the motion vector of the first control point and a horizontal
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component of the motion vector of the second control point as the first horizontal component
difference; determine 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 as the first
vertical component difference; determine 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 as the second horizontal component difference; and determine a difference
between a vertical component of the motion vector of the third control point and a vertica
component of the motion vector of the fourth control point as the second vertical component
difference.
[0295] Optionally, in an embodiment, 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.
[0296] The processor 41 is specifically configured to: determine a motion vector of afirst pixel,
a motion vector of a second pixel, and a motion vector of a third pixel, where the first pixel, the
second pixel, and the third pixel are non-overlapping pixels; determine a second horizontal distance
and a second vertical distance between the first pixel and the second pixel; determine a third
horizontal distance and a third vertical distance between the first pixel and the third pixel; and
determine the first horizontal component difference, the first vertical component difference, the
second horizontal component difference, and the second vertical component difference according to
the motion vector of the first 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.
[0297] Optionally, in an embodiment, the processor 41 is specifically configured to: determine a
ratio of a product of the motion vector precision and the first horizontal distance to the first
component of the motion vector difference as a length of the affine motion compensation picture
subblock in a horizontal direction; and determine aratio of a product of the motion vector precision
and the first vertical distance to the second component of the motion vector difference as alength of
the affine motion compensation picture subblock in avertical direction.
[0298] Optionally, in an embodiment, the processor 41 is specifically configured to:

when aratio of a product of the motion vector precision and the first horizontal distance
to the first component of the motion vector difference is greater than or equal to afirst preset value,
determine the ratio as a length of the affine motion compensation picture subblock in a horizontal
direction; or when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is less than the first preset value,

determine the first preset value as a length of the affine motion compensation picture subblock in a
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horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance to
the second component of the motion vector difference is greater than or equal to a second preset
value, determine the ratio as a length of the affine motion compensation picture subblock in a
vertical direction; or when aratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference is less than the second preset
value, determine the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.
[0299] Optionally, in an embodiment, the first control point and the third control point are the
same pixel.
[0300] Optionally, in an embodiment, the first control point, the second control point, the third
control point, and the fourth control point are vertices of the affine picture block.
[0301] Optionally, in an embodiment, the first preset value is 4, and/or the second preset value
iIs4.
[0302] Optionally, in an embodiment, the processor 41 is specifically configured to: determine a
third preset value as the motion vector precision of the affine picture block; or determine the motion
vector precision of the affine picture block according to a feature of a picture block adjacent to the
affine picture block, where the adjacent picture block is a picture block spatially and/or temporally
adjacent to the affine picture block.
[0303] Optionally, in an embodiment, the processor 41 is specifically configured to: determine a
motion vector of each affine motion compensation picture subblock in the affine motion
compensation picture subblocks; determine a motion compensation prediction signal of each affine
motion compensation picture subblock according to the motion vector of each affine motion
compensation picture subblock; determine a prediction residual signal of each affine motion
compensation picture subblock according to the motion compensation prediction signa of each
affine motion compensation picture subblock; and decode the prediction residual signal of each
affine motion compensation picture subblock.
[0304] Optionally, in an embodiment, the processor 41 is further configured to filter signals of
boundary pixels of each affine motion compensation picture subblock, where the boundary pixels
are pixelsin one or more rows at a boundary of each affine motion compensation picture subblock.
[0305] Optionally, in an embodiment, 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 a reconstructed residual signal.
[0306] It should be understood that, the decoding device 40 according to this embodiment of the
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present invention may correspond to the decoding device 20 in the embodiments of the present
invention, and may correspond to a corresponding entity that performs the method 2000 according
to the embodiments of the present invention, and the foregoing and other operations and/or
functions of the modules in the decoding device 40 are separately intended to implement the
corresponding procedures of the method in FIG. 12 to FIG. 18. For brevity, details are not described
again herein.

[0307] Therefore, the decoding device according to this embodiment of the present invention
determines the size of the affine motion compensation picture subblock according to the determined
motion vector difference of the affine picture block, the motion vector precision, and the distance
between the control points, and performs decoding processing on the affine picture block according
to the size. In this way, a picture subblock of an appropriate size is selected in the decoding process,
so that decoding complexity can be reduced, and decoding efficiency can be improved.

[0308] It should be understood that, "an embodiment” or "an embodiment” mentioned in the
whole specification does not mean that particular features, structures, or characteristics related to
the embodiment are included in at least one embodiment of the present invention. Therefore, "in an
embodiment” or "in an embodiment” appearing throughout the specification does not refer to a
same embodiment. In addition, these particular features, structures, or characteristics may be
combined in one or more embodiments by using any appropriate manner.

[0309] It should be understood that, sequence numbers of the foregoing processes do not mean
execution sequences in various embodiments of the present invention. The execution sequences of
the processes should be determined according to functions and internal logic of the processes, and
should not be construed as any limitation to the implementation processes of the embodiments of
the present invention.

[0310] In addition, the terms "system" and "network” may be used interchangeably in this
specification. The term "and/or" in this specification describes only an association relationship for
describing associated objects and represents that three relationships may exist. For example, A
and/or B may represent the following three cases: Only A exists, both A and B exist, and only B
exists. In addition, unless otherwise specified, the character "/" in this specification generaly
indicates an "or" relationship between the associated objects.

[0311] It should be understood that, in the embodiments of this application, "B corresponding to
A" indicates that B is associated with A, and B may be determined according to A. However, it
should also be understood that, determining A according to B does not mean that B is determined
according to A only; that is, B may aso be determined according to A and/or other information.

[0312] A person of ordinary skill in the art may be aware that, in combination with the
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examples described in the embodiments disclosed in this specification, units and algorithm steps
may be implemented by electronic hardware, computer software, or a combination thereof. To
clearly describe the interchangeability between the hardware and the software, the foregoing has
generally described compositions and steps of each example according to functions. Whether the
functions are performed by hardware or software depends on particular applications and design
constraint conditions of the technical solutions. A person skilled in the art may use different
methods to implement the described functions for each particular application, but it should not be
considered that the implementation goes beyond the scope of the present invention.

[0313] It may be clearly understood by a person skilled in the art that, for the purpose of
convenient and brief description, for a detailed working process of the foregoing system, apparatus,
and unit, reference may be made to a corresponding process in the foregoing method embodiments,
and details are not described herein again.

[0314] In the severa embodiments provided in this application, it should be understood that the
disclosed system, apparatus, and method may be implemented in other manners. For example, the
described apparatus embodiment is merely an example. For example, the unit division is merely
logical function division and may be other division in actual implementation. For example, a
plurality of units or components may be combined or integrated into another system, or some
features may be ignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented by using some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in el ectronic, mechanical, or other forms.

[0315] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or al of the units may be selected according to
actual requirements to achieve the objectives of the solutions of the embodiments.

[0316] In addition, functional units in the embodiments of the present invention may be
integrated into one processing unit, or each of the units may exist alone physicaly, or two or more
units are integrated into one unit.

[0317] When the integrated unit is implemented in the form of a software functional unit and
sold or used as an independent product, the integrated unit may be stored in a computer-readable
storage medium. Based on such an understanding, the technical solutions of the present invention
essentially, or the part contributing to the prior art, or some of the technical solutions may be
implemented in a form of a software product. The software product is stored in a storage medium,

and includes severa instructions for instructing a computer device (which may be a personal
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computer, a server, or a network device) to perform al or some of the steps of the methods
described in the embodiments of the present invention. The foregoing storage medium includes: any
medium that can store program code, such as a USB flash drive, aremovable hard disk, a read-only
memory (Read-Only Memory, ROM for short), arandom access memory (Random Access Memory,
RAM for short), a magnetic disk, or an optical disc.

[0318] The foregoing descriptions are merely specific implementations of the present invention,
but are not intended to limit the protection scope of the present invention. Any variation or
replacement readily figured out by a person skilled in the art within the technical scope disclosed in
the present invention shall fall within the protection scope of the present invention. Therefore, the
protection scope of the present invention shall be subject to the protection scope of the clams.
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CLAIMS

What isclamedis;

1 A video picture coding method, the method comprising:

determining a motion vector difference of an affine picture block;

determining motion vector precision of the affine picture block;

determining a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a
distance between control points in the affine picture block, wherein the control points are
pixels used to determine the motion vector difference; and

performing coding processing on the affine picture block according to the size of the

affine motion compensation picture subblock.

2. The method according to claim 1, wherein the determining a motion vector difference
of an affine picture block comprises:

determining a first component of the motion vector difference according to a
difference between motion vectors of afirst control point and a second control point that are
located on a same horizontal line; and

determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are
located on a same vertical line; wherein a first horizontal distance exists between the first
control point and the second control point, and a first vertical distance exists between the

third control point and the fourth control point.

3. The method according to clam 2, wherein the determining a first component of the
motion vector difference according to a difference between motion vectors of afirst control
point and a second control point that are located on a same horizontal line comprises:
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
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the determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are
located on a same vertical line comprises:

determining a second horizontal component difference and a second vertica
component difference between the motion vectors of the third control point and the fourth
control point; and

determining a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector

difference.

4, The method according to claim 3, wherein the method further comprises:

determining an affine transformation parameter of a pixel in the affine picture block,
wherein pixels in the affine picture block have the same affine transformation parameter;

the determining afirst horizontal component difference and afirst vertical component
difference between the motion vectors of the first control point and the second control point
comprises:

determining the first horizontal component difference and the first vertical component
difference according to the affine transformation parameter and the first horizontal distance;
and

the 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 comprises:

determining the second horizontal component difference and the second vertical
component difference according to the affine transformation parameter and the first vertical

distance.

5. The method according to claim 4, wherein the determining a size of an affine motion
compensation picture subblock according to the motion vector difference, the motion vector
precision, and a distance between control pointsin the affine picture block comprises:
determining aratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference as a length of the affine

motion compensation picture subblock in a horizontal direction; and

59



determining a ratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference as a length of the affine

motion compensation picture subblock in avertical direction.

6. The method according to claim 4, wherein the determining a size of an affine motion
compensation picture subblock in the affine picture block according to the motion vector
difference, the motion vector precision, and a distance between control points in the affine
picture block comprises:

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is greater than or equal to a
first preset value, determining the ratio as a length of the affine motion compensation picture
subblock in a horizontal direction; or

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is less than the first preset
value, determining the first preset value as a length of the affine motion compensation picture
subblock in a horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is greater than or equal to a second
preset value, determining the ratio as a length of the affine motion compensation picture
subblock in avertical direction; or

when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is less than the second preset value,
determining the second preset value as a length of the affine motion compensation picture

subblock in avertical direction.

7. The method according to claim 6, wherein at least one of the first preset value and the
second preset valueis 4.

8. The method according to claim 3, wherein the method further comprises:
determining a motion vector of the first control point, a motion vector of the second
control point, a motion vector of the third control point, and a motion vector of the fourth

control point;
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the determining afirst horizontal component difference and afirst vertical component
difference between the motion vectors of the first control point and the second control point
comprises:

determining 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 as the first horizontal component difference; and

determining a difference between a vertical component of the motion vector of the
first control point and a vertica component of the motion vector of the second control point
asthefirst vertica component difference; and

the 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 comprises:

determining 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 as the second horizontal component difference; and

determining 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
as the second vertical component difference.

0. The method according to claim 3, wherein 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; and

the determining afirst horizontal component difference and afirst vertical component
difference between the motion vectors of the first control point and the second control point,
and the 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 comprise:

determining a motion vector of afirst pixel, a motion vector of a second pixel, and a
motion vector of athird pixel, wherein the first pixel, the second pixel, and the third pixel are
non-overlapping pixels;

determining a second horizontal distance and a second vertical distance between the
first pixel and the second pixel;
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determining a third horizontal distance and a third vertical distance between the first
pixel and the third pixel; and

determining the first horizontal component difference, the first vertical component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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.

10.  The method according to claim 2, wherein the first control point and the third control
point are the same pixel.

11.  The method according to claim 2, wherein the first control point, the second control
point, the third control point, and the fourth control point are vertices of the affine picture
block, and the affine picture block is rectangular.

12.  The method according to claim 1, wherein determining the motion vector precision of
the affine picture block comprises:

determining a third preset value as the motion vector precision of the affine picture
block; or

determining the motion vector precision of the affine picture block according to a
feature of a picture block adjacent to the affine picture block, wherein the adjacent picture

block is a picture block spatially or temporaly adjacent to the affine picture block.

13.  The method according to claim 1, wherein the performing coding processing on the
affine picture block according to the size of the affine motion compensation picture subblock
comprises:

determining a motion vector of each affine motion compensation picture subblock in
the affine motion compensation picture subblocks,

determining a motion compensation prediction signal of each affine motion
compensation picture subblock according to the motion vector of each affine motion
compensation picture subblock;
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determining a prediction residual signal of each affine motion compensation picture
subblock according to the motion compensation prediction signal of each affine motion
compensation picture subblock; and

coding the prediction residual signal of each affine motion compensation picture
subblock.

14.  The method according to claim 13, wherein the method further comprises:

filtering signals of boundary pixels of each affine motion compensation picture
subblock, wherein the boundary pixels are pixelsin one or more rows at a boundary of each
affine motion compensation picture subblock.

15. The method according to clam 14, wherein the signal of the boundary pixel
comprises a motion compensation prediction signal or a reconstructed signal, and the
reconstructed signal is a sum of the motion compensation prediction signa and a

reconstructed residual signal.

16. A video picture decoding method, the method comprising:

determining a motion vector difference of an affine picture block;

determining motion vector precision of the affine picture block;

determining a size of an affine motion compensation picture subblock in the affine
picture block according to the motion vector difference, the motion vector precision, and a
distance between control points in the affine picture block, wherein the control points are
pixels used to determine the motion vector difference; and

performing decoding processing on the affine picture block according to the size of

the affine motion compensation picture subblock.

17. The method according to claim 16, wherein the determining a motion vector
difference of an affine picture block comprises:

determining a first component of the motion vector difference according to a
difference between motion vectors of afirst control point and a second control point that are
located on a same horizontal line; and

determining a second component of the motion vector difference according to a

difference between motion vectors of athird control point and a fourth control point that are
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located on a same vertical line; wherein a first horizontal distance exists between the first
control point and the second control point, and a first vertical distance exists between the

third control point and the fourth control point.

18. The method according to claim 17, wherein the determining a first component of the
motion vector difference according to a difference between motion vectors of afirst control
point and a second control point that are located on a same horizontal line comprises:

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

the determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are
located on a same vertical line comprises:

determining a second horizontal component difference and a second vertica
component difference between the motion vectors of the third control point and the fourth
control point; and

determining a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector

difference.

19.  Themethod according to claim 18, wherein the method further comprises:

determining an affine transformation parameter of a pixel in the affine picture block,
wherein pixels in the affine picture block have the same affine transformation parameter;

the determining afirst horizontal component difference and afirst vertical component
difference between the motion vectors of the first control point and the second control point
comprises:

determining the first horizontal component difference and the first vertical component
difference according to the affine transformation parameter and the first horizontal distance;
and



the 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 comprises:

determining the second horizontal component difference and the second vertical
component difference according to the affine transformation parameter and the first vertical
distance.

20.  The method according to claim 19, wherein the determining a size of an affine motion
compensation picture subblock according to the motion vector difference, the motion vector
precision, and a distance between control points in the affine picture block comprises:

determining aratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in a horizontal direction; and

determining a ratio of a product of the motion vector precision and the first vertical
distance to the second component of the motion vector difference as a length of the affine

motion compensation picture subblock in avertical direction.

21.  The method according to claim 19, wherein the determining a size of an affine motion
compensation picture subblock in the affine picture block according to the motion vector
difference, the motion vector precision, and a distance between control points in the affine
picture block comprises:

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is greater than or equal to a
first preset value, determining the ratio as a length of the affine motion compensation picture
subblock in ahorizontal direction; or

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is less than the first preset
value, determining the first preset value as a length of the affine motion compensation picture
subblock in a horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is greater than or equal to a second
preset value, determining the ratio as a length of the affine motion compensation picture

subblock in avertical direction; or
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when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is less than the second preset value,
determining the second preset value as a length of the affine motion compensation picture

subblock in avertical direction.

22.  The method according to claim 21, wherein at least one of the first preset value and
the second preset valueis 4.

23.  Themethod according to claim 18, wherein the method further comprises:

determining a motion vector of the first control point, a motion vector of the second
control point, a motion vector of the third control point, and a motion vector of the fourth
control point;

the determining afirst horizontal component difference and afirst vertical component
difference between the motion vectors of the first control point and the second control point
comprises: determining 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 as the first horizontal component difference; and

determining 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
asthe first vertical component difference; and

the 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 comprises:

determining 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 as the second horizontal component difference; and

determining 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

as the second vertical component difference.

24.  The method according to claim 18, wherein 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; and
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the determining afirst horizontal component difference and afirst vertical component
difference between the motion vectors of the first control point and the second control point,
and the 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 comprise:

determining a motion vector of afirst pixel, a motion vector of a second pixel, and a
motion vector of athird pixel, wherein the first pixel, the second pixel, and the third pixel are
non-overlapping pixels;

determining a second horizontal distance and a second vertical distance between the
first pixel and the second pixel;

determining a third horizontal distance and a third vertical distance between the first
pixel and the third pixel; and

determining the first horizontal component difference, the first vertical component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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 vertica distance.

25.  The method according to claim 17, wherein the first control point and the third control

point are the same pixel.

26.  The method according to claim 17, wherein the first control point, the second control
point, the third control point, and the fourth control point are vertices of the affine picture

block, and the affine picture block is rectangular.

27. The method according to claim 16, wherein determining the motion vector precision
of the affine picture block comprises:

determining a third preset value as the motion vector precision of the affine picture
block; or

determining the motion vector precision of the affine picture block according to a
feature of a picture block adjacent to the affine picture block, wherein the adjacent picture

block is a picture block spatially or temporaly adjacent to the affine picture block.
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28. The method according to claim 16, wherein the performing decoding processing on
the affine picture block according to the size of the affine motion compensation picture
subblock comprises:

determining a motion vector of each affine motion compensation picture subblock in
the affine motion compensation picture subblocks;

determining a motion compensation prediction signal of each affine motion
compensation picture subblock according to the motion vector of each affine motion
compensation picture subblock;

determining a prediction residual signal of each affine motion compensation picture
subblock according to the motion compensation prediction signal of each affine motion
compensation picture subblock; and

decoding the prediction residua signal of each affine motion compensation picture
subblock.

29.  Themethod according to claim 28, wherein the method further comprises:

filtering signals of boundary pixels of each affine motion compensation picture
subblock, wherein the boundary pixels are pixelsin one or more rows at a boundary of each
affine motion compensation picture subblock.

30. The method according to clam 29, wherein the signal of the boundary pixel
comprises a motion compensation prediction signal or a reconstructed signal, and the
reconstructed signal is a sum of the motion compensation prediction signa and a
reconstructed residual signal.

31. A coding device comprising:

a processor;

amemory storing a program to be executed in the processor, the program comprising
aplurality of modules of instruction, the plurality of modules comprising:

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

a second determining module, configured to determine motion vector precision of the

affine picture block;
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a third determining module, configured to determine a size of an affine motion
compensation picture subblock in the affine picture block according to the motion vector
difference determined by the first determining module, the motion vector precision
determined by the second determining module, and a distance between control points in the
affine picture block, wherein the control points are pixels used to determine the motion vector
difference; and

a coding module, configured to perform coding processing on the affine picture block
according to the size of the affine motion compensation picture subblock that is determined

by the third determining module.

32.  The coding device according to claim 31, wherein the first determining module
comprises instructions for:

determining a first component of the motion vector difference according to a
difference between motion vectors of afirst control point and a second control point that are
located on a same horizontal line; and

determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are
located on a same vertical line; wherein a first horizontal distance exists between the first
control point and the second control point, and a first vertical distance exists between the

third control point and the fourth control point.

33.  The coding device according to clam 32, wherein the first determining module
comprises instructions for:

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;

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;

determining a second horizontal component difference and a second vertica
component difference between the motion vectors of the third control point and the fourth
control point; and

determining a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector

difference.
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34.  The coding device according to claim 33, wherein the first determining module
comprises instructions for:

determining an affine transformation parameter of a pixel in the affine picture block,
wherein pixels in the affine picture block have the same affine transformation parameter;

determining the first horizontal component difference and the first vertical component
difference according to the affine transformation parameter and the first horizontal distance;
and

determining the second horizontal component difference and the second vertical
component difference according to the affine transformation parameter and the first vertical

distance.

35. The coding device according to claim 34, wherein the third determining module
comprises instructions for:

determining aratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in a horizontal direction; and

determining a ratio of a product of the motion vector precision and the first vertical
distance to the second component of the motion vector difference as a length of the affine

motion compensation picture subblock in avertical direction.

36. The coding device according to claim 34, wherein the third determining module
comprises instructions for:

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is greater than or equal to a
first preset value, determining the ratio as a length of the affine motion compensation picture
subblock in ahorizontal direction; or

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is less than the first preset
value, determining the first preset value as a length of the affine motion compensation picture
subblock in a horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance

to the second component of the motion vector difference is greater than or equal to a second
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preset value, determining the ratio as a length of the affine motion compensation picture
subblock in avertical direction; or

when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is less than the second preset value,
determining the second preset value as a length of the affine motion compensation picture
subblock in avertical direction.

37.  The coding device according to claim 36, wherein at least one of the first preset value
and the second preset value is 4.

38. The coding device according to claim 33, wherein the first determining module
comprises instructions for:

determining a motion vector of the first control point, a motion vector of the second
control point, a motion vector of the third control point, and a motion vector of the fourth
control point;

determining 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 as the first horizontal component difference;

determining 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
asthe first vertical component difference;

determining 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 as the second horizontal component difference; and

determining 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
as the second vertical component difference.

39. The coding device according to claim 33, wherein 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; and

the first determining module comprises instructions for:
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determining a motion vector of afirst pixel, a motion vector of a second pixel, and a
motion vector of athird pixel, wherein the first pixel, the second pixel, and the third pixel are
non-overlapping pixels;

determining a second horizontal distance and a second vertical distance between the
first pixel and the second pixel;

determining a third horizontal distance and a third vertical distance between the first
pixel and the third pixel; and

determining the first horizontal component difference, the first vertical component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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.

40.  The coding device according to claim 32, wherein the first control point and the third

control point are the same pixel.

41. The coding device according to claim 32, wherein the first control point, the second
control point, the third control point, and the fourth control point are vertices of the affine

picture block, and the affine picture block is rectangular.

42.  The coding device according to claim 31, wherein the second determining module
comprises instructions for:

determining a third preset value as the motion vector precision of the affine picture
block; or

determining the motion vector precision of the affine picture block according to a
feature of a picture block adjacent to the affine picture block, wherein the adjacent picture
block is a picture block spatially or temporaly adjacent to the affine picture block.

43.  The coding device according to clam 31, wherein the coding module comprises
instructions for:
determining a motion vector of each affine motion compensation picture subblock in

the affine motion compensation picture subblocks,
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determining a motion compensation prediction signal of each affine motion
compensation picture subblock according to the motion vector of each affine motion
compensation picture subblock;

determining a prediction residual signal of each affine motion compensation picture
subblock according to the motion compensation prediction signal of each affine motion
compensation picture subblock; and

code the prediction residual signal of each affine motion compensation picture
subblock.

44.  The coding device according to claim 43, wherein the plurality of modules further
comprises:

a filtering module, configured to filter signals of boundary pixels of each affine
motion compensation picture subblock, wherein the boundary pixels are pixelsin one or more
rows at a boundary of each affine motion compensation picture subblock.

45.  The coding device according to claim 44, wherein the signal of the boundary pixel
comprises a motion compensation prediction signal or a reconstructed signal, and the
reconstructed signal is a sum of the motion compensation prediction signa and a
reconstructed residual signal.

46. A decoding device comprising:

a processor;

amemory storing a program to be executed in the processor, the program comprising
aplurality of modules of instruction, the plurality of modules comprising:

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

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

a third determining module, configured to determine a size of an affine motion
compensation picture subblock in the affine picture block according to the motion vector
difference determined by the first determining module, the motion vector precision

determined by the second determining module, and a distance between control points in the
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affine picture block, wherein the control points are pixels used to determining the motion
vector difference; and

a decoding module, configured to perform decoding processing on the affine picture
block according to the size of the affine motion compensation picture subblock that is

determined by the third determining module.

47.  The decoding device according to claim 46, wherein the first determining module
comprises instructions for:

determining a first component of the motion vector difference according to a
difference between motion vectors of afirst control point and a second control point that are
located on a same horizontal line; and

determining a second component of the motion vector difference according to a
difference between motion vectors of athird control point and a fourth control point that are
located on a same vertical line; wherein a first horizontal distance exists between the first
control point and the second control point, and a first vertical distance exists between the

third control point and the fourth control point.

48.  The decoding device according to claim 47, wherein the first determining module
comprises instructions for:

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;

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;

determining a second horizontal component difference and a second vertica
component difference between the motion vectors of the third control point and the fourth
control point; and

determining a larger one of the second horizontal component difference and the
second vertical component difference as the second component of the motion vector

difference.

49.  The decoding device according to claim 48, wherein the first determining module

comprises instructions for:
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determining an affine transformation parameter of a pixel in the affine picture block,
wherein pixelsin the affine picture block have the same affine transformation parameter;

determining the first horizontal component difference and the first vertical component
difference according to the affine transformation parameter and the first horizontal distance;
and

determining the second horizontal component difference and the second vertical
component difference according to the affine transformation parameter and the first vertical

distance.

50.  The decoding device according to claim 49, wherein the third determining module
comprises instructions for:

determining aratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference as a length of the affine
motion compensation picture subblock in a horizontal direction; and

determining a ratio of a product of the motion vector precision and the first vertica
distance to the second component of the motion vector difference as a length of the affine

motion compensation picture subblock in avertical direction.

51.  The decoding device according to claim 49, wherein the third determining module
comprises instructions for:

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is greater than or equal to a
first preset value, determining the ratio as a length of the affine motion compensation picture
subblock in ahorizontal direction; or

when a ratio of a product of the motion vector precision and the first horizontal
distance to the first component of the motion vector difference is less than the first preset
value, determining the first preset value as a length of the affine motion compensation picture
subblock in a horizontal direction; and

when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is greater than or equal to a second
preset value, determining the ratio as a length of the affine motion compensation picture

subblock in avertical direction; or
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when aratio of a product of the motion vector precision and the first vertical distance
to the second component of the motion vector difference is less than the second preset value,
determining the second preset value as a length of the affine motion compensation picture

subblock in avertical direction.

52.  The decoding device according to claim 51, wherein at least one of the first preset

value and the second preset valueis 4.

53.  The decoding device according to clam 48, wherein the first determining module
comprises instructions for:

determining a motion vector of the first control point, a motion vector of the second
control point, a motion vector of the third control point, and a motion vector of the fourth
control point;

determining 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 as the first horizontal component difference;

determining 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
asthe first vertical component difference;

determining 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 as the second horizontal component difference; and

determining 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

as the second vertical component difference.

54.  The decoding device according to claim 48, wherein 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; and

the first determining module comprises instructions for:

determining a motion vector of afirst pixel, a motion vector of a second pixel, and a
motion vector of athird pixel, wherein the first pixel, the second pixel, and the third pixel are

non-overlapping pixels;

76



determining a second horizontal distance and a second vertical distance between the
first pixel and the second pixel;

determining a third horizontal distance and a third vertical distance between the first
pixel and the third pixel; and

determining the first horizontal component difference, the first vertical component
difference, the second horizontal component difference, and the second vertical component
difference according to the motion vector of the first 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.

55.  The decoding device according to claim 47, wherein the first control point and the

third control point are the same pixel.

56.  The decoding device according to claim 47, wherein the first control point, the second
control point, the third control point, and the fourth control point are vertices of the affine

picture block, and the affine picture block is rectangular.

57.  The decoding device according to claim 46, wherein the second determining module
comprises instructions for:

determining a third preset value as the motion vector precision of the affine picture
block; or

determining the motion vector precision of the affine picture block according to a
feature of a picture block adjacent to the affine picture block, wherein the adjacent picture

block isa picture block spatially or temporally adjacent to the affine picture block.

58.  The decoding device according to claim 46, wherein the decoding module comprises
instructions for:

determining a motion vector of each affine motion compensation picture subblock in
the affine motion compensation picture subblocks,

determining a motion compensation prediction signal of each affine motion
compensation picture subblock according to the motion vector of each affine motion

compensation picture subblock;
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determining a prediction residual signal of each affine motion compensation picture
subblock according to the motion compensation prediction signal of each affine motion
compensation picture subblock; and

decode the prediction residual signal of each affine motion compensation picture
subblock.

59.  The decoding device according to claim 58, wherein the plurality of modules further
comprises:

a filtering module, configured to filter signals of boundary pixels of each affine
motion compensation picture subblock, wherein the boundary pixels are pixelsin one or more

rows at a boundary of each affine motion compensation picture subblock.

60.  The decoding device according to claim 59, wherein the signal of the boundary pixel
comprises a motion compensation prediction signal or a reconstructed signal, and the
reconstructed signal is a sum of the motion compensation prediction signa and a

reconstructed residual signal.
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