
1

IMAGE PREDICTION METHOD AND DEVICE

[0001] This application claims priority to Chinese Patent Application No. 201510543542.8,

filed with the Chinese Patent Office on August 29, 2015 and entitled "IMAGE PREDICTION

METHOD AND DEVICE", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD5

[0002] The present invention relates to the field of video image processing, and in particular, to

an image prediction method and device.

BACKGROUND

[0003] With rapid development of Internet technologies and increasing richness of people's

material and spiritual culture, there are increasing demands on the Internet for application of videos,10

especially for application of high-definition videos. However, a high-definition video has a very

large amount of data. To transmit a high-definition video on the Internet with a limited bandwidth,

the first problem that needs to be resolved is compression and coding of the high-definition video.

Currently, there are two international organizations dedicated to development of video coding

standards, that is, the Moving Picture Experts Group (Moving Picture Experts Group, "MPEG" for15

short) of the International Organization for Standardization (International Organization for

Standardization, "ISO" for short)/International Electrotechnical Commission (International

Electrotechnical Commission, "IEC" for short) and the Video Coding Experts Group (Video Coding

Experts Group, "VCEG" for short) of the International Telecommunication

Union-Telecommunication Standardization Sector (International Telecommunication20

Union-Telecommunication standardization sector, "ITU-T" for short). The MPEG established in

1986 is responsible for developing related standards in the field of multimedia, which are mainly

applied to storage, broadcast television, streaming media on the Internet or wireless networks, and

the like. The ITU-T mainly develops video coding standards for the field of real-time video

communication, such as videotelephony, video conferences, or other applications.25

[0004] In the past decades, international video coding standards for various applications have

been successfully developed, mainly including: the MPEG-1 standard for video compact discs

(Video Compact Disc, "VCD" for short), the MPEG-2 standard for digital video disc (digital video
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disc, "DVD" for short) and digital video broadcasting (digital video broadcasting, "DVB" for short),

the H.261 standard, H.263 standard, and H.264 standard for video conferences, the MPEG-4

standard that enables coding of objects in any shape, and the latest High Efficiency Video Coding

(High Efficiency Video Coding, "HEVC" for short) standard.

[0005] Compared with the latest video coding standard HEVC, for a sequence including5

rotation and zoom motions, a motion compensation prediction technology with a motion vector

field based on linear changes can significantly improve coding performance. In an existing motion

compensation prediction technology based on an affine transformation, after an affine

transformation parameter of an image block is obtained, a motion vector of each point in the image

block needs to be calculated, and motion compensation prediction needs to be performed according10

to the motion vector of the point, so as to obtain a motion compensation prediction signal of each

point.

[0006] An affine transformation-based motion model is a method for effectively coding rotation

and zoom motions. A motion vector of each pixel in a to-be-processed image block may be derived

by using motion vectors of four vertexes of the block. For motions including only rotation and15

zoom, an affine transformation model can be obtained by obtaining only motion vectors of any two

control points in a to-be-processed image block. An affine transformation model parameter is

calculated by using a motion vector of the control point, so as to obtain a motion vector of each

pixel point in the current block. A rate-distortion cost of an affine motion prediction mode is

compared with a rate-distortion cost of an inter-frame prediction mode in the video coding standard.20

If the rate-distortion cost of the affine motion prediction mode is smaller, the affine motion

prediction mode is used for coding of the to-be-processed image block. Such a block is referred to

as an affine motion prediction block and a corresponding prediction unit is referred to as an affine

motion prediction unit. In addition, motion information of the four vertexes of the affine motion

prediction block and motion information of a center position are stored in a basic unit with a size of25

4×4. A motion vector value of the center position is an average value of motion vector values of the

two control points. The motion information includes a motion vector, a reference frame index, a

prediction direction, and the like.

[0007] To improve coding efficiency, motion information of an adjacent block of the

to-be-processed image block may be directly reused as motion information of a control point in the30

to-be-processed image block, without needing to further perform motion search by using a motion

vector of the adjacent block as a search starting point and to code a motion vector difference,

reducing bits consumed for coding the motion vector difference. Such a method has a relatively

high requirement on accuracy of motion vector information of the adjacent block reused for the
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current block, but the accuracy of the motion vector information of the adjacent block cannot be

ensured in the prior art. Consequently, the coding efficiency cannot be improved.

SUMMARY

[0008] The present invention provides an image prediction method and device to improve

coding efficiency.5

[0009] According to a first aspect, an image prediction method is provided, including:

obtaining a first reference unit of an image unit, where respective predicted images are

obtained for the image unit and the first reference unit by using a same affine model;

obtaining motion information of basic motion compensation units at two or more preset

positions in the first reference unit; and10

obtaining motion information of a basic motion compensation unit of the image unit

according to the motion information.

[0010] With reference to the first aspect, in a first possible implementation of the first aspect,

the obtaining a first reference unit of an image unit includes:

checking, in preset order, whether a predicted image is obtained for a prediction unit15

adjacent to the image unit by using the affine model; and

if yes, stopping the checking and using the prediction unit as the first reference unit.

[0011] With reference to the first aspect, in a second possible implementation of the first aspect,

the preset position is a unit corner-point position in the first reference unit.

[0012] With reference to any one of the first aspect, the first possible implementation of the first20

aspect, or the second possible implementation of the first aspect, in a third possible implementation

of the first aspect, the obtaining motion information of basic motion compensation units at two or

more preset positions in the first reference unit includes:

obtaining motion information of basic motion compensation units at three preset

positions in the first reference unit; and25

correspondingly, the obtaining motion information of a basic motion compensation unit

of the image unit according to the motion information includes:

obtaining a prediction direction, a reference frame index, and a motion vector of the

basic motion compensation unit of the image unit according to prediction directions, reference

frame indexes, and motion vectors of the basic motion compensation units at the three preset30

positions in the first reference unit.

[0013] With reference to the third possible implementation of the first aspect, in a fourth

possible implementation of the first aspect, the obtaining a prediction direction, a reference frame
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index, and a motion vector of the basic motion compensation unit of the image unit according to

prediction directions, reference frame indexes, and motion vectors of the basic motion

compensation units at the three preset positions in the first reference unit includes:

assigning a same prediction direction to the basic motion compensation unit of the image

unit and the basic motion compensation units at the three preset positions in the first reference unit;5

assigning a same reference frame index to the basic motion compensation unit of the

image unit and the basic motion compensation units at the three preset positions in the first

reference unit; and

obtaining the motion vector of the basic motion compensation unit of the image unit by

means of interpolation according to the motion vectors of the basic motion compensation units at10

the three preset positions in the first reference unit.

[0014] With reference to the fourth possible implementation of the first aspect, in a fifth

possible implementation of the first aspect, the obtaining the motion vector of the basic motion

compensation unit of the image unit by means of interpolation according to the motion vectors of

the basic motion compensation units at the three preset positions in the first reference unit is15

implemented in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the basic

motion compensation unit of the image unit, vx and vy are corresponding horizontal and vertical

motion vectors, 1x , 2x , and 3x and 1y , 2y , and 3y are respectively horizontal and vertical

coordinates of the basic motion compensation units at the three preset positions in the first reference

unit, and 1vx , 2vx , and 3vx and 1vy , 2vy , and 3vy are corresponding horizontal and vertical25

motion vectors.
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[0015] With reference to any one of the first aspect, the first possible implementation of the first

aspect, or the second possible implementation of the first aspect, in a sixth possible implementation

of the first aspect, the obtaining motion information of basic motion compensation units at two or

more preset positions in the first reference unit includes:

obtaining motion information of basic motion compensation units at two preset positions5

in the first reference unit; and

correspondingly, the obtaining motion information of a basic motion compensation unit

of the image unit according to the motion information includes: obtaining a prediction direction, a

reference frame index, and a motion vector of the basic motion compensation unit of the image unit

according to prediction directions, reference frame indexes, and motion vectors of the basic motion10

compensation units at the two preset positions in the first reference unit.

[0016] With reference to the sixth possible implementation of the first aspect, in a seventh

possible implementation of the first aspect, the obtaining a prediction direction, a reference frame

index, and a motion vector of the basic motion compensation unit of the image unit according to

prediction directions, reference frame indexes, and motion vectors of the basic motion15

compensation units at the two preset positions in the first reference unit includes:

assigning a same prediction direction to the basic motion compensation unit of the image

unit and the basic motion compensation units at the two preset positions in the first reference unit;

assigning a same reference frame index to the basic motion compensation unit of the

image unit and the basic motion compensation units at the two preset positions in the first reference20

unit; and

obtaining the motion vector of the basic motion compensation unit of the image unit by

means of interpolation according to the motion vectors of the basic motion compensation units at

the two preset positions in the first reference unit.

[0017] With reference to the seventh possible implementation of the first aspect, in an eighth25

possible implementation of the first aspect, the obtaining the motion vector of the basic motion

compensation unit of the image unit by means of interpolation according to the motion vectors of

the basic motion compensation units at the two preset positions in the first reference unit is

implemented in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the basic

motion compensation unit of the image unit, vx and vy are corresponding horizontal and vertical

motion vectors, 1x and 2x and 1y and 2y are respectively horizontal and vertical coordinates

of the basic motion compensation units at the two preset positions in the first reference unit, and5

1vx and 2vx and 1vy and 2vy are corresponding horizontal and vertical motion vectors.

[0018] According to a second aspect, an image prediction device is provided, including:

a first obtaining module, configured to obtain a first reference unit of an image unit,

where respective predicted images are obtained for the image unit and the first reference unit by

using a same affine model;10

a second obtaining module, configured to obtain motion information of basic motion

compensation units at two or more preset positions in the first reference unit; and

a third obtaining module, configured to obtain motion information of a basic motion

compensation unit of the image unit according to the position information and the motion

information.15

[0019] With reference to the second aspect, in a first possible implementation of the second

aspect, the first obtaining module is configured to:

check, in preset order, whether a predicted image is obtained for a prediction unit

adjacent to the image unit by using the affine model; and

if yes, stop the checking and use the prediction unit as the first reference unit.20

[0020] With reference to the second aspect, in a second possible implementation of the second

aspect, the preset position is a unit corner-point position in the first reference unit.

[0021] With reference to any one of the second aspect, the first possible implementation of the

second aspect, or the second possible implementation of the second aspect, in a third possible

implementation of the second aspect, the third obtaining module is configured to:25

obtain motion information of basic motion compensation units at three preset positions

in the first reference unit; and

correspondingly, the obtaining motion information of a basic motion compensation unit

of the image unit according to the motion information includes:

obtaining a prediction direction, a reference frame index, and a motion vector of the30

basic motion compensation unit of the image unit according to prediction directions, reference
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frame indexes, and motion vectors of the basic motion compensation units at the three preset

positions in the first reference unit.

[0022] With reference to the third possible implementation of the second aspect, in a fourth

possible implementation of the second aspect, the third obtaining module is further configured to:

assign a same prediction direction to the basic motion compensation unit of the image5

unit and the basic motion compensation units at the three preset positions in the first reference unit;

assign a same reference frame index to the basic motion compensation unit of the image

unit and the basic motion compensation units at the three preset positions in the first reference unit;

and

obtain the motion vector of the basic motion compensation unit of the image unit by10

means of interpolation according to the motion vectors of the basic motion compensation units at

the three preset positions in the first reference unit.

[0023] With reference to the fourth possible implementation of the second aspect, in a fifth

possible implementation of the second aspect, the obtaining the motion vector of the basic motion

compensation unit of the image unit by means of interpolation according to the motion vectors of15

the basic motion compensation units at the three preset positions in the first reference unit is

implemented in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the basic

motion compensation unit of the image unit, vx and vy are corresponding horizontal and vertical

motion vectors, 1x , 2x , and 3x and 1y , 2y , and 3y are respectively horizontal and vertical

coordinates of the basic motion compensation units at the three preset positions in the first reference25

unit, and 1vx , 2vx , and 3vx and 1vy , 2vy , and 3vy are corresponding horizontal and vertical
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motion vectors.

[0024] With reference to any one of the second aspect, the first possible implementation of the

second aspect, or the second possible implementation of the second aspect, in a sixth possible

implementation of the second aspect, the third obtaining module is configured to:

obtain motion information of basic motion compensation units at two preset positions in5

the first reference unit; and

correspondingly, the obtaining motion information of a basic motion compensation unit

of the image unit according to the motion information includes:

obtaining a prediction direction, a reference frame index, and a motion vector of the

basic motion compensation unit of the image unit according to prediction directions, reference10

frame indexes, and motion vectors of the basic motion compensation units at the two preset

positions in the first reference unit.

[0025] With reference to the sixth possible implementation of the second aspect, in a seventh

possible implementation of the second aspect, the third obtaining module is further configured to:

assign a same prediction direction to the basic motion compensation unit of the image15

unit and the basic motion compensation units at the two preset positions in the first reference unit;

assign a same reference frame index to the basic motion compensation unit of the image

unit and the basic motion compensation units at the two preset positions in the first reference unit;

and

obtain the motion vector of the basic motion compensation unit of the image unit by20

means of interpolation according to the motion vectors of the basic motion compensation units at

the two preset positions in the first reference unit.

[0026] With reference to the seventh possible implementation of the second aspect, in an eighth

possible implementation of the second aspect, the obtaining the motion vector of the basic motion

compensation unit of the image unit by means of interpolation according to the motion vectors of25

the basic motion compensation units at the two preset positions in the first reference unit is

implemented in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the basic

motion compensation unit of the image unit, vx and vy are corresponding horizontal and vertical

motion vectors, 1x and 2x and 1y and 2y are respectively horizontal and vertical coordinates

of the basic motion compensation units at the two preset positions in the first reference unit, and

1vx and 2vx and 1vy and 2vy are corresponding horizontal and vertical motion vectors.5

[0027] Based on the foregoing technical solutions, according to the image prediction method

and device in the embodiments of the present invention, motion information of the first reference

unit using a same affine prediction model is reused, and therefore, a more accurate motion vector of

a current image unit is obtained without encoding and decoding a motion vector difference and

without extra searching for a high-precision motion vector. In this way, prediction accuracy is10

improved and encoding and decoding complexity are maintained, thereby improving encoding and

decoding performance.

BRIEF DESCRIPTION OF DRAWINGS

[0028] To describe the technical solutions in the embodiments of the present invention more

clearly, the following briefly describes the accompanying drawings required for describing the15

embodiments or the prior art. 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.

[0029] FIG. 1 is a schematic flowchart of an image prediction method according to an

embodiment of the present invention;20

[0030] FIG. 2 is a schematic diagram of candidate prediction units according to an embodiment

of the present invention;

[0031] FIG. 3 is a schematic diagram of an affine image block and control points according to

an embodiment of the present invention;

[0032] FIG. 4 is another schematic flowchart of an image prediction method according to an25

embodiment of the present invention;

[0033] FIG. 5 is a schematic block diagram of an image prediction device according to an

embodiment of the present invention;

[0034] FIG. 6 is another schematic block diagram of an image prediction device according to an

embodiment of the present invention;30

[0035] FIG. 7 is another schematic block diagram of an image prediction device according to an

embodiment of the present invention; and
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[0036] FIG. 8 is another schematic block diagram of an image prediction device according to an

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0037] The following clearly and completely describes the technical solutions in the

embodiments of the present invention with reference to the accompanying drawings in the5

embodiments of the present invention. Apparently, the described embodiments are some but not all

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.

[0038] It should be understood that, in the embodiments of the present invention, a rotation and10

zoom affine model based on two control points in each prediction unit (four parameters) is used, or

a rotation and zoom affine model based on three control points in each prediction unit (six

parameters) may be used, or a perspective affine model based on four control points in each

prediction unit (eight parameters) or the like may be used, and no limitation is imposed thereon.

[0039] It should be understood that, a basic motion compensation unit is a minimum unit for15

performing motion compensation, and the unit has uniform motion information. In the

embodiments of the present invention, a pixel point is used as a basic motion compensation unit, or

a pixel matrix or the like may be used as a basic motion compensation unit, and no limitation is

imposed thereon.

[0040] It should be understood that, in a 4-parameter affine model, from motion information of20

any two basic motion compensation units, motion information of all motion compensation units in

an affine prediction unit in which the two basic motion compensation units are located may be

interpolated. Preferably, more accurate interpolation motion information may be obtained by

selecting basic motion compensation units in any two unit corner-points in the affine prediction

unit. A position of the unit corner-point is a point at which two adjacent sides of the affine25

prediction unit, that is, a first reference unit, converge. For example, if the affine prediction unit is a

triangle, unit corner-points are three vertexes of the triangle; if the affine prediction unit is a

quadrangle, unit corner-points are four vertexes of the quadrangle, and so on. In the embodiments,

for ease of description, basic motion compensation units from which the motion information of all

the motion compensation units in the affine prediction unit is interpolated are referred to as control30

points.

[0041] An embodiment of the present invention provides an image prediction method, which is

implemented by a decoder. The method specifically includes the following steps:
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obtaining a first reference unit of an image unit, where respective predicted images are

obtained for the image unit and the first reference unit by using a same affine model;

obtaining motion information of basic motion compensation units at two or more preset

positions in the first reference unit; and

obtaining motion information of a basic motion compensation unit of the image unit5

according to the motion information.

[0042] According to the image prediction method and device in this embodiment of the present

invention, motion information of the first reference unit using a same affine prediction model is

reused, and therefore, a more accurate motion vector of a current image unit is obtained without

encoding and decoding a motion vector difference and without extra searching for a high-precision10

motion vector. In this way, prediction accuracy is improved and encoding and decoding complexity

are maintained, thereby improving encoding and decoding performance.

[0043] Preferably, the preset position is a unit corner-point position in the first reference unit,

and the corner-point position is a point at which two adjacent sides of the first reference unit

converge.15

[0044] Preferably, for example, the obtaining motion information of basic motion compensation

units at two or more preset positions in the first reference unit includes:

obtaining motion information of basic motion compensation units at three preset

positions in the first reference unit; and correspondingly, the obtaining motion information of a

basic motion compensation unit of the image unit according to the motion information includes:20

obtaining a prediction direction, a reference frame index, and a motion vector of the basic motion

compensation unit of the image unit according to prediction directions, reference frame indexes,

and motion vectors of the basic motion compensation units at the three preset positions in the first

reference unit.

[0045] The obtaining a prediction direction, a reference frame index, and a motion vector of the25

basic motion compensation unit of the image unit according to prediction directions, reference

frame indexes, and motion vectors of the basic motion compensation units at the three preset

positions in the first reference unit may be:

assigning a same prediction direction to the basic motion compensation unit of the image

unit and basic motion compensation units at two preset positions in the first reference unit;30

assigning a same reference frame index to the basic motion compensation unit of the image unit and

the basic motion compensation units at the two preset positions in the first reference unit; and

obtaining the motion vector of the basic motion compensation unit of the image unit by means of

interpolation according to the motion vectors of the basic motion compensation units at the three
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preset positions in the first reference unit.

[0046] The obtaining the motion vector of the basic motion compensation unit of the image unit

by means of interpolation according to the motion vectors of the basic motion compensation units at

the three preset positions in the first reference unit is implemented in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the basic

motion compensation unit of the image unit, vx and vy are corresponding horizontal and vertical

motion vectors, 1x and 2x and 1y and 2y are respectively horizontal and vertical coordinates10

of the basic motion compensation units at the two preset positions in the first reference unit, and

1vx and 2vx and 1vy and 2vy are corresponding horizontal and vertical motion vectors.

[0047] The foregoing formulas that are used to obtain the motion vector of the basic motion

compensation unit of the image unit by means of interpolation are common formulas that are used

to complete interpolation according to motion information of basic motion compensation units at15

any selected preset positions in the first reference unit. In a specific embodiment, the formulas may

be simplified for different application scenarios according to particularity of selected preset

positions. For example, in a specific embodiment of the present invention, top left, bottom left, and

top right unit corner-points in the unit are selected as the preset positions, and the formulas are

simplified to:20

3 2 4 2
2

3 2 4 2

3 2 4 2
2

3 2 4 2

vx vx vx vx
vx x y vx

x x y y

vy vy vy vy
vy x y vy

x x y y

 
  

 

 
  

 

where x and y are respectively horizontal and vertical coordinates of a pixel point in

a to-be-processed image block, vx and vy are corresponding horizontal and vertical motion

vectors, 1x , 2x , and 3x and 1y , 2y , and 3y are respectively horizontal and vertical coordinates

of three control points in an affine prediction unit, and 1vx , 2vx , and 3vx and 1vy , 2vy , and 3vy25

are corresponding horizontal and vertical motion vectors.
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[0048] Alternatively, for example, the method includes:

obtaining motion information of basic motion compensation units at two preset positions

in the first reference unit; and correspondingly, the obtaining motion information of a basic motion

compensation unit of the image unit according to the motion information includes: obtaining a

prediction direction, a reference frame index, and a motion vector of the basic motion compensation5

unit of the image unit according to prediction directions, reference frame indexes, and motion

vectors of the basic motion compensation units at the two preset positions in the first reference unit.

[0049] The obtaining the motion vector of the basic motion compensation unit of the image unit

by means of interpolation according to the motion vectors of the basic motion compensation units at

the two preset positions in the first reference unit is implemented in the following manner:10

2 3 0

2 3 1

vx a x a y a

vy a y a x a

  

  

0 2 2 3 2 2

1 2 2 3 2 2

a a x a y vx

a a y a x vy

  

  

2 2 2
2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1

2 2 2
2 1 2 1 2 1

2 1 2 1 2 1 2 1
3 2 2

2 1 2 1

[( ) ( ) ]( ) ( )( )( ) ( )( )

( )[( ) ( ) ]

( )( ) ( )( )

[( ) ( ) ]

x x y y vx vx x x y y vy vy vx vx y y
a

x x x x y y

x x vy vy y y vx vx
a

x x y y

          


   

    


  

where x and y are respectively horizontal and vertical coordinates of the basic

motion compensation unit of the image unit, vx and vy are corresponding horizontal and vertical15

motion vectors, 1x and 2x and 1y and 2y are respectively horizontal and vertical coordinates

of the basic motion compensation units at the two preset positions in the first reference unit, and

1vx and 2vx and 1vy and 2vy are corresponding horizontal and vertical motion vectors.

[0050] The foregoing formulas that are used to obtain the motion vector of the basic motion

compensation unit of the image unit by means of interpolation are common formulas that are used20

to complete interpolation according to motion information of basic motion compensation units at

any selected preset positions in the first reference unit. In a specific embodiment, the formulas may

be simplified for different application scenarios according to particularity of selected preset

positions. For example, in a specific embodiment of the present invention, top left and top right unit

corner-points in the unit are selected as the preset positions, and the formulas are simplified to:25

1 0 1 0
0

1 0 1 0

1 0 1 0
0

1 0 1 0

vx vx vy vy
vx x y vx

x x x x

vy vy vx vx
vy x y vy

x x x x

 
    

 

 
    

 
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where x and y are respectively horizontal and vertical coordinates of a pixel point in

a to-be-processed image block, vx and vy are corresponding horizontal and vertical motion

vectors, and 0x and 1x and 0y and 1y are respectively horizontal and vertical coordinates of

two control points in an affine prediction unit, where 0y is equal to 1y , and 0vx and 1vx and

0vy and 1vy are corresponding horizontal and vertical motion vectors.5

[0051] In addition, the present invention further provides an image prediction method applied to

an encoding process. The image prediction method applied to an encoding process is the same as

the foregoing image prediction method applied to a decoding process. Therefore, a same effect of

improving encoding performance may be obtained.

[0052] The following describes specific implementations of the present invention by using10

specific examples.

[0053] FIG. 1 is a schematic flowchart of an image prediction method according to an

embodiment of the present invention. The method shown in FIG. 1 may be performed by a decoding

device, such as a decoder.

[0054] Specifically, as shown in FIG. 1, the method 1000 includes the following steps.15

[0055] S1100. Read a bitstream and parse the bitstream to obtain a syntax element, where the

syntax element is used to determine whether a to-be-processed image block reuses affine model

motion information of an adjacent block. When it is determined that the to-be-processed image

block reuses the affine model motion information of the adjacent block, the process proceeds to step

S1200.20

[0056] S1200. Determine an affine motion prediction unit that is used as a reference for the

to-be-processed image block.

[0057] A first specific implementation method 1210 of the step includes the following steps:

[0058] S1211. Determine a set of candidate prediction units for the to-be-processed image

block.25

[0059] As shown in FIG. 2, in this embodiment of the present invention, prediction units in

which 4×4 blocks at five positions A, B, C, D, and E that are spatially adjacent to the

to-be-processed image block are respectively located are selected to form the set. It should be

understood that, alternatively, some of the positions A, B, C, D, and E may be selected, or

prediction units in which other blocks adjacent in time domain to the to-be-processed image block30

are located may be selected to form the set, and no limitation is imposed thereon.

[0060] S1212. Check, in preset order, whether a prediction unit in the set is an affine motion

prediction unit.



15

[0061] The preset order is an order that is predetermined in a protocol by encoding and

decoding sides and is maintained consistent between the encoding and decoding sides. In this

embodiment of the present invention, the preset order is A, B, C, D, and E. It should be understood

that, alternatively, the preset order may be B, D, A, E, and C, or another order, and no limitation is

imposed thereon.5

[0062] S1213. If it is found that the prediction unit is an affine motion prediction unit, stop

checking and use the prediction unit as the affine motion prediction unit referred by the

to-be-processed image block.

[0063] A second specific implementation method 1220 of the step includes the following steps.

[0064] S1221. Determine a set of candidate prediction units for a to-be-processed image block.10

[0065] In addition to the same set determining manner as that in S1211, the method may further

include: removing a non-affine prediction unit block in the set from the set. For example, the set

determined by using the determining manner of S1211 includes the prediction units in which A, B,

C, D, and E are located, and prediction units in which C and D are located are not affine prediction

units. Therefore, C and D are removed from the set, and the determined set of candidate prediction15

units includes prediction units in which A, B and E are located.

[0066] Alternatively, the method may include: limiting a capacity of the set, and removing,

from the set, a candidate prediction unit whose checking order ranks behind an allowable quantity

of candidate prediction units. For example, the quantity of candidate prediction units in the set is set

to a maximum of 2, and a set that is with a checking order and that is determined by using the20

determining manner of S1211 according to the checking order of S1212 is A, D, C, E, and B.

Therefore, C, E, and B are removed from the set, and the determined set of candidate prediction

units includes prediction units in which A and D are located. It should be understood that, the

capacity of the set may be set to 3 or 4, or may not be limited if the capacity falls within a range that

is greater than 0 but less than or equal to a maximum quantity of candidate prediction units25

determined by using the determining manner of S1211.

[0067] Alternatively, the foregoing two set determining manners may be used in combination.

[0068] S1222. Read the bitstream and parse the bitstream to obtain a syntax element, where the

syntax element is used to indicate index information of the affine motion prediction unit that is in

the set of candidate prediction units and that is used as a reference for the to-be-processed image30

block.

[0069] S1223. Determine, according to the index information, an affine motion prediction unit

that is used as a reference for the to-be-processed image block.

[0070] For example, if the set of candidate prediction units includes two candidate prediction
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units A and B, an index of A is 0 and an index of B is 1. The bitstream is read and is parsed to obtain

the index information. If the index information is 0, the affine motion prediction unit referred by the

to-be-processed image block is a prediction unit in which A is located; If the index information is 1,

the affine motion prediction unit referred by the to-be-processed image block is a prediction unit in

which B is located.5

[0071] S1300. Obtain position information and motion information of control points in the

affine prediction unit.

[0072] A first specific implementation method 1310 of the step includes: selecting any three

control points from four control points in the affine prediction unit, and obtaining position

information, motion vector information, prediction directions, and reference frame indexes of the10

three control points. Because all pixel points in a same affine prediction unit have a same prediction

direction and a same reference frame index, the prediction directions and the reference frame

indexes of all the control points are also the same.

[0073] A second specific implementation method 1320 of the step includes: selecting any two

control points, which may be referred to as first and second control points, from four control points15

in the affine prediction unit, and obtaining position information, motion vector information,

prediction directions, and reference frame indexes of the two control points; and then selecting any

control point, which may be referred to as a third control point, from the remaining two control

points, and obtaining position information of the third control point. Motion vector information of

the third control point may be derived according to the first and second control points in the20

following manner:

1 2 1 2
2

1 2 1 2

1 2 1 2
2

1 2 1 2

vx vx vy vy
vx x y vx

x x x x

vy vy vx vx
vy x y vy

x x x x

 
    

 

 
    

 

where x and y are respectively horizontal and vertical coordinates of the third

control point, vx and vy are corresponding horizontal and vertical motion vectors, 1x and 2x

and 1y and 2y are respectively horizontal and vertical coordinates of the first and second control25

points, and 1vx and 2vx and 1vy and 2vy are corresponding horizontal and vertical motion

vectors.

[0074] Because all pixel points in a same affine prediction unit have a same prediction direction

and a same reference frame index, the prediction directions and the reference frame indexes of all

the control points are also the same. The third control point has a same prediction direction and30

reference frame index as those of the first and second control points.
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[0075] According to either of the foregoing two specific implementations, after step S1300,

motion information and position information of at least three control points are obtained.

[0076] As shown in FIG. 3, in this embodiment of the present invention, control points

represented by three vertexes: top left (x2, y2), top right (x3, y3), and bottom left (x4, y4) vertexes of

an affine prediction unit in which an adjacent block A of the to-be-processed image block is located5

are selected. In this embodiment, x2 is equal to x4, and y2 is equal to y3.

[0077] It should be understood that, the control point is randomly selected, and no limitation is

imposed thereon.

[0078] S1400. Obtain motion information of a pixel point in the image block according to the

position information and the motion information of the foregoing three selected control points.10

[0079] A first specific implementation method 1410 of the step includes the following steps:

[0080] S1411. Because the prediction directions and the reference frame indexes of all the

control points are the same, the prediction direction and the reference frame index of any one of the

control points are assigned to the pixel point in the to-be-processed image block. Alternatively, the

bitstream may be parsed to obtain reference frame information of the to-be-processed image block,15

where the reference frame information includes a prediction direction and a reference frame index.

[0081] S1412. Obtain, according to the position information and motion vectors obtained in

S1300 of the any three control points, a motion vector of the pixel point in the to-be-processed

image block. This is implemented in the following manner:

3 2 4 2
2

3 2 4 2

3 2 4 2
2

3 2 4 2

vx vx vx vx
vx x y vx

x x y y

vy vy vy vy
vy x y vy

x x y y

 
  

 

 
  

 20

where x and y are respectively horizontal and vertical coordinates of the pixel point

in the to-be-processed image block, vx and vy are corresponding horizontal and vertical motion

vectors, 1x , 2x , and 3x and 1y , 2y , and 3y are respectively horizontal and vertical coordinates

of the any three control points in the affine prediction unit, and 1vx , 2vx , and 3vx and 1vy , 2vy ,

and 3vy are corresponding horizontal and vertical motion vectors.25

[0082] A second specific implementation method 1420 of the step includes the following steps.

[0083] S1421. Because the prediction directions and the reference frame indexes of all the

control points are the same, the prediction direction and the reference frame index of any one of the

control points are assigned to the pixel point in the to-be-processed image block. Alternatively, the

bitstream may be parsed to obtain reference frame information of the to-be-processed image block,30

where the reference frame information includes a prediction direction and a reference frame index.
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[0084] S1422. As shown in FIG. 3, obtain, according to the position information and motion

vectors obtained in S1300 of the any three control points, motion vectors of any two control points

in the to-be-processed image block. This is implemented in the following manner:

0 3 4 2
0 3

4 2

( ) ( )

( )

y y vx vx
vx vx

y y

  
 

 ,

0 3 4 2
0 3

4 2

( ) ( )

( )

y y vy vy
vy vy

y y

  
 



1 0 3 2
1 0

3 2

( ) ( )

( )

x x vx vx
vx vx

x x

  
 

 ,

1 0 3 2
1 0

3 2

( ) ( )

( )

x x vy vy
vy vy

x x

  
 

5

where 0x and 1x and 0y and 1y are respectively horizontal and vertical

coordinates of the two control points in the to-be-processed image block, 0y is equal to 1y , 0vx

and 1vx and 0vy and 1vy are corresponding horizontal and vertical motion vectors, 2x , 3x , and

4x and 2y , 3y , and 4y are respectively horizontal and vertical coordinates of the three control

points in the affine prediction unit, and 2vx , 3vx , and 4vx and 2vy , 3vy , and 4vy are10

corresponding horizontal and vertical motion vectors.

[0085] S1423. Obtain, according to the motion vectors obtained in S1422 of the two control

points, a motion vector of the pixel point in the to-be-processed image block. This is implemented

in the following manner:

1 0 1 0
0

1 0 1 0

1 0 1 0
0

1 0 1 0

vx vx vy vy
vx x y vx

x x x x

vy vy vx vx
vy x y vy

x x x x

 
    

 

 
    

 15

where x and y are respectively horizontal and vertical coordinates of the pixel point

in the image block, vx and vy are corresponding horizontal and vertical motion vectors, and 0x

and 1x and 0y and 1y are respectively horizontal and vertical coordinates of two control points

in the to-be-processed image block, where 0y is equal to 1y , and 0vx and 1vx and 0vy and

1vy are corresponding horizontal and vertical motion vectors.20

[0086] A third specific implementation method 1430 of the step includes the following steps.

[0087] S1431. Because the prediction directions and the reference frame indexes of all the

control points are the same, the prediction direction and the reference frame index of any one of the

control points are assigned to the pixel point in the to-be-processed image block. Alternatively, the

bitstream may be parsed to obtain reference frame information of the to-be-processed image block,25

where the reference frame information includes a prediction direction and a reference frame index.

[0088] S1432. As shown in FIG. 3, obtain, according to the position information and the motion
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vectors obtained in S1400 of the any three control points, motion vectors of any two control points

in the to-be-processed image block. This is implemented in the following manner:

0 3 4 2
0 3

4 2

( ) ( )

( )

y y vx vx
vx vx

y y

  
 

 ,

0 3 4 2
0 3

4 2

( ) ( )

( )

y y vy vy
vy vy

y y

  
 



1 0 3 2
1 0

3 2

( ) ( )

( )

x x vx vx
vx vx

x x

  
 

 ,

1 0 3 2
1 0

3 2

( ) ( )

( )

x x vy vy
vy vy

x x

  
 



where 0x and 1x and 0y and 1y are respectively horizontal and vertical5

coordinates of the two control points in the to-be-processed image block, 0y is equal to 1y , 0vx

and 1vx and 0vy and 1vy are corresponding horizontal and vertical motion vectors, 2x , 3x , and

4x and 2y , 3y , and 4y are respectively horizontal and vertical coordinates of the three control

points in the affine prediction unit, and 2vx , 3vx , and 4vx and 2vy , 3vy , and 4vy are

corresponding horizontal and vertical motion vectors.10

[0089] S1433. Parse the bitstream to obtain a residual of the motion vectors of the two control

points in the to-be-processed image block, and add the residual to the motion vectors obtained in

S1432 of the two control points, to obtain updated motion vectors of the two control points in the

to-be-processed image block. Because of the addition of the residual, the updated motion vectors

are more accurate.15

[0090] S1434. Obtain, according to the motion vectors obtained in S1433 of the two control

points, a motion vector of the pixel point in the to-be-processed image block. This is implemented

in the following manner:

1 0 1 0
0

1 0 1 0

1 0 1 0
0

1 0 1 0

vx vx vy vy
vx x y vx

x x x x

vy vy vx vx
vy x y vy

x x x x

 
    

 

 
    

 

where x and y are respectively horizontal and vertical coordinates of the pixel point20

in the to-be-processed image block, vx and vy are corresponding horizontal and vertical motion

vectors, and 0x and 1x and 0y and 1y are respectively horizontal and vertical coordinates of

two control points in the to-be-processed image block, where 0y is equal to 1y , and 0vx and 1vx

and 0vy and 1vy are corresponding horizontal and vertical motion vectors.

[0091] S1500. Perform motion compensation according to the prediction direction, the25

reference frame index, and the motion vector that are obtained, to find a predicted value of the pixel

point in the to-be-processed image block, where predicted values of all pixel points form a predicted
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image of the to-be-processed image.

[0092] It should be understood that, in this embodiment of the present invention, the first,

second, third, and fourth are only intended to distinguish the pixel points, but should not be

construed as any limitation on the protection scope of the present invention. For example, a first

control point may also be referred to as a second control point, and a second control point may be a5

first control point, and so on.

[0093] It should be further 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 on the implementation processes of this embodiment of the present invention.10

[0094] It should be further understood that, a method for obtaining a predicted image by using a

6-parameter affine transformation model or 8-parameter affine transformation model is essentially

the same as a method for obtaining a predicted image by using a 4-parameter affine transformation

model. For brevity, details are not described herein.

[0095] Specifically, a decoding side reuses motion information of the affine prediction unit15

using a same affine prediction model, and therefore, obtains a more accurate motion vector of a

current image unit without encoding and decoding a motion vector difference and without extra

searching for a high-precision motion vector. In this way, prediction accuracy is improved and

encoding and decoding complexity are maintained, thereby improving encoding and decoding

performance.20

[0096] To better prove beneficial effects of the present invention, performance comparison is

performed between this embodiment of the present invention and a prediction method using an

affine transformation model based on two control points in the prior art with respect to a random

access (Random Access) encoding configuration and a low delay (Low delay) encoding

configuration. A negative value indicates a percentage of improved encoding performance, and a25

positive value indicates a percentage of deteriorated encoding performance.

Table 1 Affine sequence

Random access (low bit rate) Random access (high bit rate)
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–2.7% –2.7% –2.7% –3.3% –2.1% –1.9% –1.9% –2.5%
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Encoding time 99% 99%

Decoding time 104% 104%

Low delay (low bit rate) Low delay (high bit rate)

Lumin
ance

Chromina
nce 1

Chromina
nce 2

Structure
similarity

Lumin
ance

Chromina
nce 1

Chromina
nce 2

Structure
similarity

Encoding
performance

–5.7% –6.1% –6.1% –6.6% –4.3% –4.6% –4.4% –5.4%

Encoding time 100% 100%

Decoding time 105% 105%

[0097] It may be learned that, under testing conditions of a low bit rate of random access, a high

bit rate of random access, a low bit rate of a low delay, and a high bit rate of a low delay, the present

invention respectively reduces a bit rate by 2.7%, 2.1%, 5.7%, and 4.3% when complexity basically

remains unchanged, thereby improving encoding efficiency.5

[0098] The foregoing describes the image prediction method, implemented on the decoding

side, according to this embodiment of the present invention in detail with reference to FIG. 1 to FIG.

3, and the following describes an image prediction method, implemented on an encoding side,

according to an embodiment of the present invention in detail with reference to FIG. 2 to FIG. 4. It

should be noted that, related operations of the encoding side are essentially consistent with those of10

the decoding side. To avoid repetition, details are not described herein.

[0099] FIG. 4 is another schematic flowchart of an image prediction method 2000 according to

an embodiment of the present invention. The method shown in FIG. 4 may be performed by an

encoding device, such as an encoder.

[0100] Specifically, as shown in FIG. 4, the method 2000 includes the following steps.15

[0101] S2100. Determine an affine motion prediction unit that is used as a reference for a

to-be-processed image block.

[0102] A first specific implementation method 2110 of the step includes the following steps.

[0103] S2111. Determine a set of candidate prediction units for the to-be-processed image

block.20

[0104] As shown in FIG. 2, in this embodiment of the present invention, prediction units in

which 4×4 blocks at five positions A, B, C, D, and E that are spatially adjacent to the

to-be-processed image block are respectively located are selected to form the set. It should be

understood that, alternatively, some of the positions A, B, C, D, and E may be selected, or

prediction units in which other blocks adjacent in time domain to the to-be-processed image block25

are located may be selected to form the set, and no limitation is imposed thereon.

[0105] S2112. Check, in preset order, whether a prediction unit in the set is an affine motion
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prediction unit.

[0106] The preset order is an order that is predetermined in a protocol by encoding and

decoding sides and is maintained consistent between the encoding and decoding sides. In this

embodiment of the present invention, the preset order is A, B, C, D, and E. It should be understood

that, alternatively, the preset order may be B, D, A, E, and C, or another order, and no limitation is5

imposed thereon.

[0107] S2113. If it is found that the prediction unit is an affine motion prediction unit, stop

checking and use the prediction unit as the affine motion prediction unit referred by the

to-be-processed image block.

[0108] S2114. If none of the candidate prediction units is an affine prediction unit, encode a10

syntax element, where the syntax element is used to indicate that the to-be-processed image block

does not reuse affine prediction information of an adjacent block, and stop performing a subsequent

step; otherwise, continue to perform a subsequent step.

[0109] A second specific implementation method 2120 of the step includes the following steps:

[0110] S2121. Determine a set of candidate prediction units for the to-be-processed image15

block.

[0111] In addition to the same set determining manner as that in S2111, the method may further

include: removing a non-affine prediction unit block in the set from the set. For example, the set

determined by using the determining manner of S1211 includes the prediction units in which A, B,

C, D, and E are located, and prediction units in which C and D are located are not affine prediction20

units. Therefore, C and D are removed from the set, and the determined set of candidate prediction

units includes prediction units in which A, B and E are located.

[0112] Alternatively, the method may include: limiting a capacity of the set, and removing,

from the set, a candidate prediction unit whose checking order ranks behind an allowable quantity

of candidate prediction units. For example, the quantity of candidate prediction units in the set is set25

to a maximum of 2, and a set that is determined by using the determining manner of S2111

according to the checking order of S2112 is A, D, C, E, and B. Therefore, C, E, and B are removed

from the set, and the determined set of candidate prediction units includes prediction units in which

A and D are located. It should be understood that, the capacity of the set may be set to 3 or 4, or

may not be limited if the capacity falls within a range that is greater than 0 but less than or equal to30

a maximum quantity of candidate prediction units determined by using the determining manner of

S2111.

[0113] Alternatively, the foregoing two set determining manners may be used in combination.

[0114] S2122. If none of the candidate prediction units is an affine prediction unit, encode a
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syntax element, where the syntax element is used to indicate that the to-be-processed image block

does not reuse affine prediction information of an adjacent block, and stop performing a subsequent

step; if at least one of the candidate prediction units is an affine prediction unit, continue to perform

a subsequent step.

[0115] S2123. Assign an index value to each candidate prediction unit in the set of candidate5

prediction units. A candidate prediction unit indicated by each index value is predetermined in a

protocol by encoding and decoding sides and is maintained consistent on the encoding and

decoding sides.

[0116] S2124. Traverse all the candidate prediction units in the set of candidate prediction units,

and perform processing according to subsequent steps S2200 to S2400, to obtain a predicted image10

of the to-be-processed image block, and complete encoding for the to-be-processed image block;

and compare encoding gains made by selected candidate prediction vectors, and select a candidate

prediction unit with a greatest encoding gain as an affine motion prediction unit referred by a

to-be-processed image block.

[0117] For example, if the set of candidate prediction units includes two candidate prediction15

units A and B, an index of A is 0 and an index of B is 1. If a gain that is obtained by using A as the

affine motion prediction unit referred by the to-be-processed image block, to complete a subsequent

processing step, obtain the predicted image of the to-be-processed image block, and complete

encoding for the to-be-processed image block is the largest, A is the affine motion prediction unit

referred by the to-be-processed image block; otherwise, B is the affine motion prediction unit20

referred by the to-be-processed image block.

[0118] It should be understood that, to improve an encoding speed, step S2124 may be replaced

with a fast algorithm. For example, some but not all of the candidate prediction units in the set of

candidate prediction units may be selected for traversal. Alternatively, the entire encoding process

of the to-be-processed image block is not completed, and after predicted images are obtained,25

according to accuracy of the predicted images, a prediction unit that can be used to obtain a most

accurate predicted image is used as the affine motion prediction unit referred by the to-be-processed

image block.

[0119] S2200. Obtain position information and motion information of control points in the

affine prediction unit. This step is consistent with S1300, and details are not described again.30

[0120] S2300. Obtain motion information of a pixel point in the image block according to the

position information and the motion information of the foregoing three selected control points. This

step is consistent with S1400, and details are not described again.

[0121] S2400. Perform motion compensation according to a prediction direction, a reference
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frame index, and a motion vector that are obtained, to find a predicted value of the pixel point in the

to-be-processed image block, where predicted values of all pixel points form the predicted image of

the to-be-processed image. This step is consistent with S1500, and details are not described again.

[0122] S2500. Compare encoding performance of encoding that is completed by using the

predicted image obtained by using steps S2100 to S2400 with encoding performance of encoding5

that is completed by using a predicted image obtained by using other methods, and select a method

in which a greatest encoding gain is obtained, as a method for encoding a predicted image.

[0123] It should be understood that, to improve an encoding speed, S2500 may also be replaced

with the fast algorithm described in S2124, and details are not described again.

[0124] S2600. If the method for obtaining a predicted image by using steps S2100 to S2400 is10

used in S2500, encode a syntax element, where the syntax element is used to indicate that the

to-be-processed image block obtains the predicted image by using the method for obtaining a

predicted image by using steps S2100 to S2400, and encode another syntax element, where the

syntax element is used to indicate index information of the prediction unit selected in S2124.

[0125] It should be understood that, the image prediction method in this embodiment of the15

present invention, as a prediction technology, may also be technically combined with another

prediction technology in the prior art, such as a technology using multiple reference frames for

prediction, and no limitation is imposed thereon.

[0126] Specifically, the encoding side reuses motion information of a first reference unit using a

same affine prediction model, and therefore, obtains a more accurate motion vector of a current20

image unit without encoding and decoding a motion vector difference and without extra searching

for a high-precision motion vector. In this way, prediction accuracy is improved and encoding and

decoding complexity are maintained, thereby improving encoding and decoding performance.

[0127] The following describes in detail a decoding device according to an embodiment of the

present invention with reference to FIG. 5. As shown in FIG. 5, the decoding device 10 includes:25

a first obtaining module 11, configured to obtain an affine motion prediction unit of an

image unit;

a second obtaining module 12, configured to obtain position information and motion

information of the affine motion prediction unit; and

a third obtaining module 13, configured to obtain motion information of the image unit30

according to the position information and the motion information.

[0128] Specifically, the encoding side reuses motion information of a first reference unit using a

same affine prediction model, and therefore, obtains a more accurate motion vector of a current

image unit without encoding and decoding a motion vector difference and without extra searching
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for a high-precision motion vector. In this way, prediction accuracy is improved and encoding and

decoding complexity are maintained, thereby improving encoding and decoding performance.

[0129] In this embodiment of the present invention, optionally, a bitstream is read and is parsed

to obtain a syntax element, where the syntax element is used to determine whether a

to-be-processed image block reuses affine model motion information of an adjacent block. When it5

is determined that the to-be-processed image block reuses the affine model motion information of

the adjacent block, the process continues.

[0130] In this embodiment of the present invention, optionally, that the first obtaining module

11 is specifically configured to determine the affine motion prediction unit that is used as a

reference for the to-be-processed image block includes: determining a set of candidate prediction10

units for the to-be-processed image block, checking, in preset order, whether a prediction unit in the

set is an affine motion prediction unit, and if it is found that the prediction unit is an affine motion

prediction unit, stopping checking and using the prediction unit as the affine motion prediction unit

referred by the to-be-processed image block; or determining a set of candidate prediction units for

the to-be-processed image block, reading the bitstream and parsing the bitstream to obtain a syntax15

element, where the syntax element is used to indicate index information of the affine motion

prediction unit that is in the set of candidate prediction units and that is used as a reference for the

to-be-processed image block, and determining, according to the index information, the affine

motion prediction unit that is used as a reference for the to-be-processed image block.

[0131] In this embodiment of the present invention, optionally, that the second obtaining20

module 12 is specifically configured to obtain position information and motion information of

control points in the affine prediction unit includes: selecting any three control points from four

control points in the affine prediction unit, and obtaining position information, motion vector

information, prediction directions, and reference frame indexes of the three control points; or

selecting any two control points, which may be referred to as first and second control points, from25

four control points in the affine prediction unit and obtaining position information, motion vector

information, prediction directions, and reference frame indexes of the two control points, and then

selecting any control point, which may be referred to as a third control point, from the remaining

two control points and obtaining position information of the third control point. Motion vector

information of the third control point may be derived according to the first and second control30

points in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the third

control point, vx and vy are corresponding horizontal and vertical motion vectors, and 1x and

2x and 1y and 2y are respectively horizontal and vertical coordinates of the first and second

control points, where 1y is equal to 2y , and 1vx and 2vx and 1vy and 2vy are corresponding

horizontal and vertical motion vectors.5

[0132] Because all pixel points in a same affine prediction unit have a same prediction direction

and a same reference frame index, the prediction directions and the reference frame indexes of all

the control points are also the same. The third control point has a same prediction direction and

reference frame index as those of the first and second control points.

[0133] In this embodiment of the present invention, optionally, that the third obtaining module10

13 is specifically configured to obtain motion information of a pixel point in the image block

according to the position information and the motion information of the foregoing three selected

control points includes: assigning a prediction direction and a reference frame index of any one of

the control points to the pixel point in the to-be-processed image block; or parsing the bitstream to

obtain reference frame information of the to-be-processed image block, where the reference frame15

information includes a prediction direction and a reference frame index.

[0134] In this embodiment of the present invention, optionally, that the third obtaining module

13 is specifically configured to obtain motion information of a pixel point in the image block

according to the position information and the motion information of the foregoing three selected

control points includes: obtaining, according to the obtained position information and motion20

vectors of the any three control points, a motion vector of the pixel point in the to-be-processed

image block. This is implemented in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the pixel point

in the to-be-processed image block, vx and vy are corresponding horizontal and vertical motion25

vectors, 1x , 2x , and 3x and 1y , 2y , and 3y are respectively horizontal and vertical coordinates

of the any three control points in the affine prediction unit, and 1vx , 2vx , and 3vx and 1vy , 2vy ,

and 3vy are corresponding horizontal and vertical motion vectors.

[0135] Alternatively, motion vectors of any two control points in the to-be-processed image

block are obtained according to the obtained position information and motion vectors of the any30
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three control points. This is implemented in the following manner:
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where 0x and 1x and 0y and 1y are respectively horizontal and vertical

coordinates of the two control points in the to-be-processed image block, 0y is equal to 1y , 0vx5

and 1vx and 0vy and 1vy are corresponding horizontal and vertical motion vectors, 0x and 0y

are respectively horizontal and vertical coordinates of a control point in the to-be-processed image

block, 2x , 3x , and 4x and 2y , 3y , and 4y are respectively horizontal and vertical coordinates

of the three control points in the affine prediction unit, and 2vx , 3vx , and 4vx and 2vy , 3vy , and

4vy are corresponding horizontal and vertical motion vectors.10

[0136] A motion vector of the pixel point in the to-be-processed image block is obtained

according to the obtained motion vectors of the two control points. This is implemented in the

following manner:
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where x and y are respectively horizontal and vertical coordinates of the pixel point15

in the image block, vx and vy are corresponding horizontal and vertical motion vectors, and 0x

and 1x and 0y and 1y are respectively horizontal and vertical coordinates of two control points

in the to-be-processed image block, where 0y is equal to 1y , and 0vx and 1vx and 0vy and

1vy are corresponding horizontal and vertical motion vectors.

[0137] Alternatively, motion vectors of any two control points in the to-be-processed image20

block are obtained according to the obtained position information and motion vectors of the any

three control points. This is implemented in the following manner:
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where 0x and 1x and 0y and 1y are respectively horizontal and vertical coordinates

of the two control points in the to-be-processed image block, 0y is equal to 1y , 0vx and 1vx

and 0vy and 1vy are corresponding horizontal and vertical motion vectors, 2x , 3x , and 4x and

2y , 3y , and 4y are respectively horizontal and vertical coordinates of the three control points in

the affine prediction unit, and 2vx , 3vx , and 4vx and 2vy , 3vy , and 4vy are corresponding5

horizontal and vertical motion vectors.

[0138] The bitstream is parsed to obtain a residual of the motion vectors of the two control

points in the to-be-processed image block, and the residual is added to the obtained motion vectors

of the two control points, to obtain updated motion vectors of the two control points in the

to-be-processed image block.10

[0139] A motion vector of the pixel point in the to-be-processed image block is obtained

according to the obtained motion vectors of the two control points. This is implemented in the

following manner:
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where x and y are respectively horizontal and vertical coordinates of the pixel point15

in the to-be-processed image block, vx and vy are corresponding horizontal and vertical motion

vectors, and 0x
and 1x

and 0y
and 1y

are respectively horizontal and vertical coordinates of

two control points in the to-be-processed image block, where 0y is equal to 1y , and 0vx and 1vx

and 0vy and 1vy are corresponding horizontal and vertical motion vectors.

[0140] In this embodiment of the present invention, optionally, the third obtaining module 13 is20

specifically configured to perform motion compensation according to the prediction direction, the

reference frame index, and the motion vector that are obtained, to find a predicted value of the pixel

point in the to-be-processed image block. Predicted values of all pixel points form a predicted

image of the to-be-processed image.

[0141] It should be understood that the encoding device 10 according to this embodiment of the25

present invention may correspondingly perform the image prediction method 1000 in the

embodiment of the present invention, and the foregoing and other operations and/or functions of

modules of the encoding device 10 are separately used to implement the corresponding procedure of

the method in FIG. 1. For brevity, details are not described herein.
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[0142] Therefore, the decoding device in this embodiment of the present invention reuses

motion information of a first reference unit using a same affine prediction model, and therefore,

obtains a more accurate motion vector of a current image unit without encoding and decoding a

motion vector difference and without extra searching for a high-precision motion vector. In this way,

prediction accuracy is improved and encoding and decoding complexity are maintained, thereby5

improving encoding and decoding performance.

[0143] The following describes in detail an encoding device according to an embodiment of the

present invention with reference to FIG. 6. As shown in FIG. 6, the encoding device 20 includes:

a first obtaining module 11, configured to obtain an affine motion prediction unit of an

image unit;10

a second obtaining module 12, configured to obtain position information and motion

information of the affine motion prediction unit; and

a third obtaining module 13, configured to obtain motion information of the image unit

according to the position information and the motion information.

[0144] Specifically, the encoding side reuses motion information of a first reference unit using a15

same affine prediction model, and therefore, obtains a more accurate motion vector of a current

image unit without encoding and decoding a motion vector difference and without extra searching

for a high-precision motion vector. In this way, prediction accuracy is improved and encoding and

decoding complexity are maintained, thereby improving encoding and decoding performance.

[0145] In this embodiment of the present invention, optionally, that the first obtaining module20

21 is specifically configured to determine the affine motion prediction unit that is used as a

reference for the to-be-processed image block includes: determining a set of candidate prediction

units for the to-be-processed image block, checking, in preset order, whether a prediction unit in the

set is an affine motion prediction unit, and if it is found that the prediction unit is an affine motion

prediction unit, stopping checking and using the prediction unit as the affine motion prediction unit25

referred by the to-be-processed image block, or if none of the candidate prediction units is an affine

prediction unit, encoding a syntax element, where the syntax element is used to indicate that the

to-be-processed image block does not reuse affine prediction information of an adjacent block, and

stopping performing a subsequent step; otherwise, continuing to perform a subsequent step; or

determining a set of candidate prediction units for the to-be-processed image block, if none of the30

candidate prediction units is an affine prediction unit, encoding a syntax element, where the syntax

element is used to indicate that the to-be-processed image block does not reuse affine prediction

information of an adjacent block, and stopping performing a subsequent step; otherwise, continuing

to perform a subsequent step, and assigning an index value to each candidate prediction unit in the
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set of candidate prediction units. A candidate prediction unit represented by each index value is

predetermined in a protocol by encoding and decoding sides and is maintained consistent on the

encoding and decoding sides. All the candidate prediction units in the set of candidate prediction

units are traversed to obtain a predicted image of the to-be-processed image block, and complete

encoding for the to-be-processed image block. Encoding gains made by selected candidate5

prediction vectors are compared, and a candidate prediction unit with a greatest encoding gain is

selected as an affine motion prediction unit referred by a to-be-processed image block.

[0146] In this embodiment of the present invention, optionally, the second obtaining module 22

is specifically configured to obtain position information and motion information of control points in

the affine prediction unit. A function of the module is the same as that of the second obtaining10

module 12, and details are not described again.

[0147] In this embodiment of the present invention, optionally, the third obtaining module 23 is

specifically configured to obtain motion information of a pixel point in an image block according to

the position information and the motion information of the foregoing three selected control points.

A function of the module is the same as that of the third obtaining module 13, and details are not15

described again.

[0148] In this embodiment of the present invention, optionally, the third obtaining module 23 is

specifically configured to perform motion compensation according to the prediction direction, the

reference frame index, and the motion vector that are obtained, to find a predicted value of the pixel

point in the to-be-processed image block. Predicted values of all pixel points form a predicted20

image of the to-be-processed image. A function of the module is the same as that of the third

obtaining module 13, and details are not described again.

[0149] In this embodiment of the present invention, optionally, encoding performance of

encoding that is completed by using the predicted image obtained by this device is compared with

encoding performance of encoding that is completed by using a predicted image obtained by using25

other devices, and a device by which a greatest encoding gain is obtained is selected as a device for

encoding a predicted image.

[0150] In this embodiment of the present invention, optionally, if the predicted image obtained

by using this device is used, a syntax element is encoded, where the syntax element is used to

indicate that the method for obtaining a predicted image by using this device is used, and another30

syntax element is encoded, where the syntax element is used to indicate index information of the

selected prediction unit.

[0151] It should be understood that the encoding device 20 according to this embodiment of the

present invention may correspondingly perform the image prediction method 2000 in the
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embodiment of the present invention, and the foregoing and other operations and/or functions of

modules of the encoding device 20 are separately used to implement the corresponding procedure of

the method in FIG. 4. For brevity, details are not described herein.

[0152] Therefore, the encoding device in this embodiment of the present invention reuses

motion information of a first reference unit using a same affine prediction model, and therefore,5

obtains a more accurate motion vector of a current image unit without encoding and decoding a

motion vector difference and without extra searching for a high-precision motion vector. In this way,

prediction accuracy is improved and encoding and decoding complexity are maintained, thereby

improving encoding and decoding performance.

[0153] As shown in FIG. 7, an embodiment of the present invention further provides a decoding10

device 30, including a processor 31, a memory 32, and a bus system 33. The processor 31 and the

memory 32 are connected by using the bus system 33, the memory 32 is configured to store an

instruction, and the processor 31 is configured to execute the instruction stored in the memory 32.

The memory 32 of the decoding device 30 stores program code, and the processor 31 may invoke

the program code stored in the memory 32 to perform the following operations: obtaining a first15

reference unit of an image unit, where respective predicted images are obtained for the image unit

and the first reference unit by using a same affine model; obtaining motion information of basic

motion compensation units at two or more preset positions in the first reference unit; and obtaining

motion information of a basic motion compensation unit of the image unit according to the motion

information.20

[0154] Therefore, the decoding device in this embodiment of the present invention reuses

motion information of the first reference unit using a same affine prediction model, and therefore,

obtains a more accurate motion vector of a current image unit without encoding and decoding a

motion vector difference and without extra searching for a high-precision motion vector. In this way,

prediction accuracy is improved and encoding and decoding complexity are maintained, thereby25

improving encoding and decoding performance.

[0155] 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), and the processor

31 may further be another general-purpose processor, a digital signal processor (DSP), an

application-specific integrated circuit (ASIC), a field-programmable gate array (FPGA) or another30

programmable logical device, a discrete gate or transistor logical device, a discrete hardware

component, or the like. The general-purpose processor may be a microprocessor or the processor

may be any conventional processor and the like.

[0156] The memory 32 may include a read-only memory and a random access memory, and
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provide an instruction and data for 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 device type

information.

[0157] The bus system 33, in addition to a data bus, may further include a power bus, a control

bus, a status signal bus, and the like. However, for purpose of clear description, various types of5

buses in the figure are all marked as the bus system 33.

[0158] During implementation, each step of the foregoing methods may be implemented by a

hardware integrated logic circuit in the processor 31 or by an instruction in a software form. The

steps of the methods disclosed with reference to the embodiments of the present invention may be

directly performed and completed by using a hardware processor, or may be performed and10

completed by using a combination of hardware and software modules in the processor. The software

module may be located in a mature storage medium in the field, such as a random access memory, a

flash memory, a read-only memory, a programmable read-only memory, an electrically-erasable

programmable memory, or a register. The storage medium is located in the memory 32, and the

processor 31 reads information in the memory 32 and completes the steps in the foregoing methods15

in combination with hardware of the processor 31. To avoid repetition, details are not described

herein again.

[0159] Optionally, in an embodiment, the processor 31 is specifically configured to: read a

bitstream and parse the bitstream to obtain a syntax element, where the syntax element is used to

determine whether a to-be-processed image block reuses affine model motion information of an20

adjacent block. When it is determined that the to-be-processed image block reuses the affine model

motion information of the adjacent block, the process continues.

[0160] Optionally, in an embodiment, that the processor 31 is specifically configured to

determine an affine motion prediction unit that is used as a reference for the to-be-processed image

block includes: determining a set of candidate prediction units for the to-be-processed image block,25

checking, in preset order, whether a prediction unit in the set is an affine motion prediction unit, and

if it is found that the prediction unit is an affine motion prediction unit, stopping checking and using

the prediction unit as the affine motion prediction unit referred by the to-be-processed image block;

or determining a set of candidate prediction units for the to-be-processed image block, reading the

bitstream and parsing the bitstream to obtain a syntax element, where the syntax element is used to30

indicate index information of the affine motion prediction unit that is in the set of candidate

prediction units and that is used as a reference for the to-be-processed image block, and determining,

according to the index information, the affine motion prediction unit that is used as a reference for

the to-be-processed image block.



33

[0161] Optionally, in an embodiment, that the processor 31 is specifically configured to obtain

position information and motion information of control points in the affine prediction unit includes:

selecting any three control points from four control points in the affine prediction unit, and

obtaining position information, motion vector information, prediction directions, and reference

frame indexes of the three control points; or selecting any two control points, which may be referred5

to as first and second control points, from four control points in the affine prediction unit and

obtaining position information, motion vector information, prediction directions, and reference

frame indexes of the two control points, and then selecting any control point, which may be referred

to as a third control point, from the remaining two control points and obtaining position information

of the third control point. Motion vector information of the third control point may be derived10

according to the first and second control points in the following manner:
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where x and y are respectively horizontal and vertical coordinates of the third

control point, 1y is equal to 2y , vx and vy are corresponding horizontal and vertical motion

vectors, 1x and 2x and 1y and 2y are respectively horizontal and vertical coordinates of the15

first and second control points, and 1vx and 2vx and 1vy and 2vy are corresponding horizontal

and vertical motion vectors.

[0162] Because all pixel points in a same affine prediction unit have a same prediction direction

and a same reference frame index, the prediction directions and the reference frame indexes of all

the control points are also the same. The third control point has a same prediction direction and20

reference frame index as those of the first and second control points.

[0163] Optionally, in an embodiment, that the processor 31 is specifically configured to obtain

motion information of a pixel point in the image block according to the position information and the

motion information of the foregoing three selected control points includes: assigning a prediction

direction and a reference frame index of any one of the control points to the pixel point in the25

to-be-processed image block; or parsing the bitstream to obtain reference frame information of the

to-be-processed image block, where the reference frame information includes a prediction direction

and a reference frame index.

[0164] Optionally, in an embodiment, that the processor 31 is specifically configured to obtain

motion information of a pixel point in the image block according to the position information and the30

motion information of the foregoing three selected control points includes: obtaining, according to
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the obtained position information and motion vectors of the any three control points, a motion

vector of the pixel point in the to-be-processed image block. This is implemented in the following

manner:
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where x and y are respectively horizontal and vertical coordinates of the pixel point5

in the to-be-processed image block, vx and vy are corresponding horizontal and vertical motion

vectors, 1x , 2x , and 3x and 1y , 2y , and 3y are respectively horizontal and vertical coordinates

of the any three control points in the affine prediction unit, and 1vx , 2vx , and 3vx and 1vy , 2vy ,

and 3vy are corresponding horizontal and vertical motion vectors.

[0165] Alternatively, motion vectors of any two control points in the to-be-processed image10

block are obtained according to the obtained position information and motion vectors of the any

three control points. This is implemented in the following manner:
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1 0
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  
 



where 0x and 1x and 0y and 1y are respectively horizontal and vertical15

coordinates of the two control points in the to-be-processed image block, 0y is equal to 1y , 0vx

and 1vx and 0vy and 1vy are corresponding horizontal and vertical motion vectors, 2x , 3x , and

4x and 2y , 3y , and 4y are respectively horizontal and vertical coordinates of the three control

points in the affine prediction unit, and 2vx , 3vx , and 4vx and 2vy , 3vy , and 4vy are

corresponding horizontal and vertical motion vectors.20

[0166] A motion vector of the pixel point in the to-be-processed image block is obtained

according to the obtained motion vectors of the two control points. This is implemented in the

following manner:

1 0 1 0
0

1 0 1 0

1 0 1 0
0

1 0 1 0

vx vx vy vy
vx x y vx
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vy vy vx vx
vy x y vy

x x x x

 
    

 

 
    

 

where x and y are respectively horizontal and vertical coordinates of the pixel point25
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in the image block, vx and vy are corresponding horizontal and vertical motion vectors, and 0x

and 1x and 0y and 1y 0y 1y are respectively horizontal and vertical coordinates of two control

points in the to-be-processed image block, where 0y is equal to 1y , and 0vx and 1vx and 0vy

and 1vy are corresponding horizontal and vertical motion vectors.

[0167] Alternatively, motion vectors of any two control points in the to-be-processed image5

block are obtained according to the obtained position information and motion vectors of the any

three control points. This is implemented in the following manner:
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  
 


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 
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1 0
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( ) ( )

( )
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x x

  
 



where 0x and 1x and 0y and 1y are respectively horizontal and vertical10

coordinates of the two control points in the to-be-processed image block, 0y is equal to 1y , 0vx

and 1vx and 0vy and 1vy are corresponding horizontal and vertical motion vectors, 2x , 3x , and

4x and 2y , 3y , and 4y are respectively horizontal and vertical coordinates of the three control

points in the affine prediction unit, and 2vx , 3vx , and 4vx and 2vy , 3vy , and 4vy are

corresponding horizontal and vertical motion vectors.15

[0168] The bitstream is parsed to obtain a residual of the motion vectors of the two control

points in the to-be-processed image block, and the residual is added to the obtained motion vectors

of the two control points, to obtain updated motion vectors of the two control points in the

to-be-processed image block.

[0169] A motion vector of the pixel point in the to-be-processed image block is obtained20

according to the obtained motion vectors of the two control points. This is implemented in the

following manner:

1 0 1 0
0

1 0 1 0

1 0 1 0
0

1 0 1 0

vx vx vy vy
vx x y vx

x x x x

vy vy vx vx
vy x y vy

x x x x

 
    

 

 
    

 

where x and y are respectively horizontal and vertical coordinates of the pixel point

in the to-be-processed image block, vx and vy are corresponding horizontal and vertical motion25

vectors, and 0x and 1x and 0y and 1y are respectively horizontal and vertical coordinates of
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two control points in the to-be-processed image block, where 0y is equal to 1y , and 0vx and 1vx

and 0vy and 1vy are corresponding horizontal and vertical motion vectors.

[0170] Optionally, in an embodiment, the processor 31 is specifically configured to: perform

motion compensation according to the prediction direction, the reference frame index, and the

motion vector that are obtained, to find a predicted value of the pixel point in the to-be-processed5

image block. Predicted values of all pixel points form a predicted image of the to-be-processed

image.

[0171] It should be understood that the decoding device 30 according to this embodiment of the

present invention may correspond to the decoding device 10 in the embodiment of the present

invention, and may correspond to a corresponding main entity that performs the method 1000 in the10

embodiment of the present invention. The foregoing and other operations and/or functions of the

modules of the decoding device 30 are separately used to implement the corresponding procedure of

the method in FIG. 1. For brevity, details are not described herein.

[0172] Therefore, the decoding device in this embodiment of the present invention reuses

motion information of the first reference unit using a same affine prediction model, and therefore,15

obtains a more accurate motion vector of a current image unit without encoding and decoding a

motion vector difference and without extra searching for a high-precision motion vector. In this way,

prediction accuracy is improved and encoding and decoding complexity are maintained, thereby

improving encoding and decoding performance.

[0173] As shown in FIG. 8, an embodiment of the present invention further provides an20

encoding device 40, including a processor 41, a memory 42, and a bus system 43. The processor 41

and the memory 42 are connected by using the bus system 43, the memory 42 is configured to store

an instruction, and the processor 41 is configured to execute the instruction stored in the memory 42.

The memory 42 of the encoding device 40 stores program code, and the processor 41 may invoke

the program code stored in the memory 42 to perform the following operations: obtaining a first25

reference unit of an image unit, where respective predicted images are obtained for the image unit

and the first reference unit by using a same affine model; obtaining motion information of basic

motion compensation units at two or more preset positions in the first reference unit; and obtaining

motion information of a basic motion compensation unit of the image unit according to the motion

information.30

[0174] Therefore, the encoding device in this embodiment of the present invention reuses

motion information of the first reference unit using a same affine prediction model, and therefore,

obtains a more accurate motion vector of a current image unit without encoding and decoding a

motion vector difference and without extra searching for a high-precision motion vector. In this way,
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prediction accuracy is improved and encoding and decoding complexity are maintained, thereby

improving encoding and decoding performance.

[0175] 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), and the processor

41 may further be another general-purpose processor, a digital signal processor (DSP), an5

application-specific integrated circuit (ASIC), a field-programmable gate array (FPGA) or another

programmable logical device, a discrete gate or transistor logical device, a discrete hardware

component, or the like. The general-purpose processor may be a microprocessor or the processor

may be any conventional processor and the like.

[0176] The memory 42 may include a read-only memory and a random access memory, and10

provide an instruction and data for 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 device type

information.

[0177] The bus system 43, in addition to a data bus, may further include a power bus, a control

bus, a status signal bus, and the like. However, for purpose of clear description, various types of15

buses in the figure are all marked as the bus system 43.

[0178] During implementation, each step of the foregoing methods may be implemented by a

hardware integrated logic circuit in the processor 41 or by an instruction in a software form. The

steps of the methods disclosed with reference to the embodiments of the present invention may be

directly performed and completed by using a hardware processor, or may be performed and20

completed by using a combination of hardware and software modules in the processor. The software

module may be located in a mature storage medium in the field, such as a random access memory, a

flash memory, a read-only memory, a programmable read-only memory, an electrically-erasable

programmable memory, or a register. The storage medium is located in the memory 42, and the

processor 41 reads information in the memory 42 and completes the steps in the foregoing methods25

in combination with hardware of the processor 41. To avoid repetition, details are not described

herein again.

[0179] Optionally, in an embodiment, that the processor 41 is specifically configured to

determine an affine motion prediction unit that is used as a reference for a to-be-processed image

block includes: determining a set of candidate prediction units for the to-be-processed image block,30

checking, in preset order, whether a prediction unit in the set is an affine motion prediction unit, and

if it is found that the prediction unit is an affine motion prediction unit, stopping checking and using

the prediction unit as the affine motion prediction unit referred by the to-be-processed image block,

or if none of the candidate prediction units is an affine prediction unit, encoding a syntax element,
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where the syntax element is used to indicate that the to-be-processed image block does not reuse

affine prediction information of an adjacent block, and stopping performing a subsequent step;

otherwise, continuing to perform a subsequent step; or determining a set of candidate prediction

units for the to-be-processed image block, if none of the candidate prediction units is an affine

prediction unit, encoding a syntax element, where the syntax element is used to indicate that the5

to-be-processed image block does not reuse affine prediction information of an adjacent block, and

stopping performing a subsequent step; otherwise, continuing to perform a subsequent step, and

assigning an index value to each candidate prediction unit in the set of candidate prediction units. A

candidate prediction unit represented by each index value is predetermined in a protocol by

encoding and decoding sides and is maintained consistent on the encoding and decoding sides. All10

the candidate prediction units in the set of candidate prediction units are traversed to obtain a

predicted image of the to-be-processed image block, and complete encoding for the to-be-processed

image block. Encoding gains made by selected candidate prediction vectors are compared, and a

candidate prediction unit with a greatest encoding gain is selected as an affine motion prediction

unit referred by a to-be-processed image block.15

[0180] Optionally, in an embodiment, the processor 41 is specifically configured to obtain

position information and motion information of control points in the affine prediction unit. A

function of the module is the same as that of the processor 31, and details are not described again.

[0181] Optionally, in an embodiment, the processor 41 is specifically configured to obtain

motion information of a pixel point in the image block according to position information and20

motion information of three selected control points. A function of the module is the same as that of

the processor 31, and details are not described again.

[0182] Optionally, in an embodiment, the processor 41 is specifically configured to perform

motion compensation according to the prediction direction, the reference frame index, and the

motion vector that are obtained, to find a predicted value of the pixel point in the to-be-processed25

image block. Predicted values of all pixel points form a predicted image of the to-be-processed

image. A function of the module is the same as that of the processor 31, and details are not

described again.

[0183] Optionally, in an embodiment, the processor 41 is specifically configured to: compare

encoding performance of encoding that is completed by using the predicted image obtained by this30

device with encoding performance of encoding that is completed by using a predicted image

obtained by using another device, and select a device by which a greatest encoding gain is obtained,

as a device for encoding a predicted image.

[0184] Optionally, in an embodiment, the processor 41 is specifically configured to: if the
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predicted image obtained by using this device is used, encode a syntax element, where the syntax

element is used to indicate that the method for obtaining a predicted image by using this device is

used, and encode another syntax element, where the syntax element is used to indicate index

information of the selected prediction unit.

[0185] It should be understood that the encoding device 40 according to this embodiment of the5

present invention may correspond to the encoding device 20 in the embodiment of the present

invention, and may correspond to a corresponding main entity that performs the method 2000 in the

embodiment of the present invention. The foregoing and other operations and/or functions of the

modules of the encoding device 40 are separately used to implement the corresponding procedure of

the method in FIG. 4. For brevity, details are not described herein.10

[0186] Therefore, the encoding device in this embodiment of the present invention reuses

motion information of the first reference unit using a same affine prediction model, and therefore,

obtains a more accurate motion vector of a current image unit without encoding and decoding a

motion vector difference and without extra searching for a high-precision motion vector. In this way,

prediction accuracy is improved and encoding and decoding complexity are maintained, thereby15

improving encoding and decoding performance.

[0187] It should be understood that "an embodiment" or "an embodiment" mentioned in the

whole specification means 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 a20

same embodiment. In addition, these particular features, structures, or characteristics may be

combined in one or more embodiments by using any appropriate manner.

[0188] 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, and25

should not be construed as any limitation on the implementation processes of the embodiments of

the present invention.

[0189] In addition, the terms "system" and "network" may be used interchangeably in this

specification. It should be understood that the term "and/or" in this specification describes only an

association relationship for describing associated objects and represents that three relationships may30

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, the character "/" in this specification generally indicates an "or"

relationship between the associated objects.

[0190] It should be understood that in the embodiments of this application, "B corresponding to
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A" indicates that B is associated with A, and B may be determined according to A. However, it

should further be understood that determining A according to B does not mean that B is determined

according to A only; that is, B may also be determined according to A and/or other information.

[0191] A person of ordinary skill in the art may be aware that, in combination with the

examples described in the embodiments disclosed in this specification, units and algorithm steps5

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 different10

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.

[0192] 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,15

and details are not described herein again.

[0193] In the several 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, a20

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 electronic, mechanical, or other forms.25

[0194] 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 at one position, or may be

distributed on a plurality of network units. Some or all of the units may be selected according to

actual requirements to achieve the objectives of the solutions of the embodiments.

[0195] In addition, functional units in the embodiments of the present invention may be30

integrated into one processing unit, or each of the units may exist alone physically, or two or more

units are integrated into one unit.

[0196] 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
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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 several instructions for instructing a computer device (which may be a personal

computer, a server, or a network device) to perform all or some of the steps of the methods5

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, a removable hard disk, a read-only

memory (Read-Only Memory, ROM for short), a random access memory (Random Access Memory,

RAM for short), a magnetic disk, or an optical disc.

[0197] The foregoing descriptions are merely specific implementations of the present invention,10

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 claims.

15
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$:1-1 
What is claimed is: 

1. An image prediction method, comprising: 

	

5 	obtaining a first reference unit of an image unit, wherein respective predicted images are 
.C2) obtained for the image unit and the first reference unit by using a same affine model; 

obtaining motion information of basic motion compensation units at two or more preset 

71- 	positions in the first reference unit; and 
tr) 
T-1 

	

	obtaining motion information of a basic motion compensation unit of the image unit according 

N 0 to the motion information of the basic motion compensation units at the two or more preset 

positions in the first reference unit. 

2. The method according to claim 1, wherein the obtaining a first reference unit of an image 

unit comprises: 

checking, in preset order, whether a predicted image is obtained for a prediction unit adjacent 

	

5 	to the image unit by using the affine model; and 

if yes, stopping the checking and using the prediction unit as the first reference unit. 

3. The method according to claim 1, wherein the preset position is a unit corner-point position 

in the first reference unit. 

4. The method according to any one of claims 1 to 3, wherein the obtaining motion information 

	

0 	of basic motion compensation units at two or more preset positions in the first reference unit 

comprises: 

obtaining motion information of basic motion compensation units at three preset positions in 

the first reference unit; and 

correspondingly, the obtaining motion information of a basic motion compensation unit of the 

	

25 	image unit according to the motion information comprises: 

obtaining a prediction direction, a reference frame index, and a motion vector of the basic 

motion compensation unit of the image unit according to prediction directions, reference frame 

indexes, and motion vectors of the basic motion compensation units at the three preset positions in 

the first reference unit. 

	

30 	5. The method according to claim 4, wherein the obtaining a prediction direction, a reference 

frame index, and a motion vector of the basic motion compensation unit of the image unit according 

to prediction directions, reference frame indexes, and motion vectors of the basic motion 

compensation units at the three preset positions in the first reference unit comprises: 

42 
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assigning a same prediction direction to the basic motion compensation unit of the image unit 

and the basic motion compensation units at the three preset positions in the first reference unit; 
N 

assigning a same reference frame index to the basic motion compensation unit of the image 
$:1-1 

unit and the basic motion compensation units at the three preset positions in the first reference unit; 

'r:7 5 and 

obtaining the motion vector of the basic motion compensation unit of the image unit by means 

	

.C2) 	of interpolation according to the motion vectors of the basic motion compensation units at the three 

	

pp 	preset positions in the first reference unit. 
N 

6. The method according to claim 5, wherein the obtaining the motion vector of the basic 
71- 
tr) 0 motion compensation unit of the image unit by means of interpolation according to the motion 

	

O 	vectors of the basic motion compensation units at the three preset positions in the first reference 

unit is implemented in the following manner: 

vx = ax— by— e 

vy = cx— dy— f 

a = (x1 —  x2)(Y1 —  y2 )(vx1 —vx3 )— (x,—  x2)(Y1—  y3 )(vx1 —vx2. )  

(x1 — x2)(x1 — x3 )(y,— y2 )— (x,— x2)2.  (y,— y,) 

b  _ (x1  — x2  )(vx1  —vx,)—(x,— x3 )(vx,— vx,) 

(x1 - x3  )(y, — y2) — (x1 — x2 )(y1 — y3 ) 

(x, —  x2 )(y1 y2 )(vy,— vy3 )— (x, —  x2 )(y1 y3 )(vy1 — vy2) 
C= 	 2 

(x1 - X2  )(Xi  - X3  )(y,— y2 )— (x, — x2 ) (y1  y3 ) 

d  _ (x1  — x2  )(vy,— vy3 )— 	x3 )(vy,— vy2) 

(x1 - x3  )(y1— y2) — (x1 — x2 )(y1 — y3 ) 

e= ax,— by,— vx1  

f = 	dy, — vy1 

wherein x and Y are respectively horizontal and vertical coordinates of the basic motion 

compensation unit of the image unit, vx and lY are corresponding horizontal and vertical motion 

vectors, xl, x2 , and x3  and Y1 , Y2  , and Y3  are respectively horizontal and vertical coordinates 

20 	of the basic motion compensation units at the three preset positions in the first reference unit, and 

vx 	 v v Yi 	Y2 , and vx3  and 	and vY3  are corresponding horizontal and vertical motion 

vectors. 

7. The method according to any one of claims 1 to 3, wherein the obtaining motion information 

of basic motion compensation units at two or more preset positions in the first reference unit 

25 	comprises: 

obtaining motion information of basic motion compensation units at two preset positions in the 

5 
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c:73 	first reference unit; and 

O 	correspondingly, the obtaining motion information of a basic motion compensation unit of the 
N 

image unit according to the motion information comprises: 
$:1-1 

obtaining a prediction direction, a reference frame index, and a motion vector of the basic 

	

5 	motion compensation unit of the image unit according to prediction directions, reference frame 

indexes, and motion vectors of the basic motion compensation units at the two preset positions in 

.C2) 	the first reference unit. 

pq 	8. The method according to claim 7, wherein the obtaining a prediction direction, a reference 

frame index, and a motion vector of the basic motion compensation unit of the image unit according 
71- 
tr) 0 	to prediction directions, reference frame indexes, and motion vectors of the basic motion 

O 	compensation units at the two preset positions in the first reference unit comprises: 

assigning a same prediction direction to the basic motion compensation unit of the image unit 

and the basic motion compensation units at the two preset positions in the first reference unit; 

assigning a same reference frame index to the basic motion compensation unit of the image 

	

5 	unit and the basic motion compensation units at the two preset positions in the first reference unit; 

and 

obtaining the motion vector of the basic motion compensation unit of the image unit by means 

of interpolation according to the motion vectors of the basic motion compensation units at the two 

preset positions in the first reference unit. 

	

0 	9. The method according to claim 8, wherein the obtaining the motion vector of the basic 

motion compensation unit of the image unit by means of interpolation according to the motion 

vectors of the basic motion compensation units at the two preset positions in the first reference unit 

is implemented in the following manner: 

vx = a2x — a3y — 

vy=a2y+a3 x— al  

ao  = a2x2  — a3y2  — vx2 

	

25 
	a1  = a2y2 + a3 x2 —vy2 

a2  — 
(x2 — xi)[(x2 — x1)2  + (.3)2 — .Y1)2 ] 

- (x2  — xl )(vy2  — vy1 )—  (y2 —  yl)(vx2—vx1) 

[(x2 x1)2  ± (Y2 —  Y1)2 ] 

wherein x and Y are respectively horizontal and vertical coordinates of the basic motion 

compensation unit of the image unit, vx and vY are corresponding horizontal and vertical motion 

vectors, -Y1  and x.2  and Y1  and Y2  are respectively horizontal and vertical coordinates of the 

[(x2  — x1 )2  + (y2  — y1 )2  ](vx2—vx1)+ (x2 - xi)(Y2 —  yl )(vy2 —vy1 )—(vx2 —vx1 )(y2 — y1 )2  

a3 
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C:7 	basic motion compensation units at the two preset positions in the first reference unit, and vx1  and T-1 
C) 
N v x2 	and vY1  and VY 2  are corresponding horizontal and vertical motion vectors. 

$:1-1 

	

	10. The method according to claim 1, further comprising: obtaining position information of the 

basic motion compensation units at the two or more preset positions in the first reference unit; 

N 5 

	

	wherein the obtaining motion information of a basic motion compensation unit of the image 

unit according to the motion information of the basic motion compensation units at the two or more 
.C2) 

ts--- 	preset positions in the first reference unit, comprises: 
00 

C) 
ts--- 	obtaining motion information of two or more preset positions in the image unit according to 

71- 	the position information and motion information of the basic motion compensation units at the two 
tr) 
--1
C) 0 
	or more preset positions in the first reference unit; 

N 

	

	obtaining motion information of a basic motion compensation unit of the image unit according 

to the motion information of the two or more preset positions in the image unit and position 

information of the two or more preset positions in the image unit. 

11. An image prediction device, comprising: 

	

5 	a first obtaining module, configured to obtain a first reference unit of an image unit, wherein 

respective predicted images are obtained for the image unit and the first reference unit by using a 

same affine model; 

a second obtaining module, configured to obtain motion information of basic motion 

compensation units at two or more preset positions in the first reference unit; and 

	

0 	a third obtaining module, configured to obtain motion information of a basic motion 

compensation unit of the image unit according to position information and the motion information 

of the basic motion compensation units at the two or more preset positions in the first reference 

unit. 

12. The device according to claim 11, wherein the first obtaining module is configured to: 

	

25 	check, in preset order, whether a predicted image is obtained for a prediction unit adjacent to 

the image unit by using the affine model; and 

if yes, stop the checking and use the prediction unit as the first reference unit. 

13. The device according to claim 11, wherein the preset position is a unit corner-point 

position in the first reference unit. 

	

30 	14. The device according to any one of claims 11 to 13, wherein the third obtaining module is 

configured to: 

obtain motion information of basic motion compensation units at three preset positions in the 

first reference unit; and 

correspondingly, the obtaining motion information of a basic motion compensation unit of the 
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image unit according to the motion information comprises: 

	

O 	obtaining a prediction direction, a reference frame index, and a motion vector of the basic 
N 

motion compensation unit of the image unit according to prediction directions, reference frame 
$:1-1 

indexes, and motion vectors of the basic motion compensation units at the three preset positions in 

	

5 	the first reference unit. 
N 

15. The device according to claim 14, wherein the third obtaining module is further configured 

	

.C2) 	to: 

	

pq 	assign a same prediction direction to the basic motion compensation unit of the image unit and 

the basic motion compensation units at the three preset positions in the first reference unit; 
71- 

	

tr) 0 	assign a same reference frame index to the basic motion compensation unit of the image unit 

	

O 	and the basic motion compensation units at the three preset positions in the first reference unit; and 

obtain the motion vector of the basic motion compensation unit of the image unit by means of 

interpolation according to the motion vectors of the basic motion compensation units at the three 

preset positions in the first reference unit. 

	

5 	16. The device according to claim 15, wherein the obtaining the motion vector of the basic 

motion compensation unit of the image unit by means of interpolation according to the motion 

vectors of the basic motion compensation units at the three preset positions in the first reference 

unit is implemented in the following manner: 

vx = ax — by — e 

vy = cx — dy— f 

a = (x1 —  x2)(Y1 — y2)(vx1—vx3)—(x1—  x2)(Y1—  y3 )(vx1 —vx2. )  

(x1 — x2)(x1 — x3 )(y,— y2 )— (x,— x2)2.  (y,— y,) 

b  _ (x1  — x2  )(vx1  —vx,)—(x,— x3 )(vx, — vx,) 

	

20 	 (x1 — x3  )(y, — y2) — (x1 — x2  )(y, — y3 ) 

= 	
x2  )(y,— y2 )(vy,— vy3 )— 	x2  )(y,— y3 )(vy, — vy2) 

(.2C1  .2C2 )(x1 -'x3 )(y, — y2) - (x1 — x2 )2 (y,— y3 ) 

d  _ (x — x,)(vy,— vy3 )— 	x3 )(vy,— vy2) 

(x1 — x3  )(y, — y2) — (x1 — x2  )(y, — y3 ) 

e = ax,— 	vx1  

f =cx1 vy1 

wherein x and Y are respectively horizontal and vertical coordinates of the basic motion 

compensation unit of the image unit, vx and v3)  are corresponding horizontal and vertical motion 

	

25 	vectors, 	-Y2  , and x.3  and 3'1  , Y2  and Y3  are respectively horizontal and vertical coordinates 

of the basic motion compensation units at the three preset positions in the first reference unit, and 

46 

tanht
Rectangle



vx 
1 	, and vx3  and vY1 vY2 and vY3  are corresponding horizontal and vertical motion T-1 

vectors. 

17. The device according to any one of claims 11 to 13, wherein the third obtaining module is 
$:1-1 

configured to: 

	

N 5 	obtain motion information of basic motion compensation units at two preset positions in the 

first reference unit; and 

	

.C2) 	correspondingly, the obtaining motion information of a basic motion compensation unit of the 

image unit according to the motion information comprises: 

	

71- 	obtaining a prediction direction, a reference frame index, and a motion vector of the basic 
tr) 

	

T-1 0 	motion compensation unit of the image unit according to prediction directions, reference frame 

indexes, and motion vectors of the basic motion compensation units at the two preset positions in 

the first reference unit. 

18. The device according to claim 17, wherein the third obtaining module is further configured 

to: 

	

5 	assign a same prediction direction to the basic motion compensation unit of the image unit and 

the basic motion compensation units at the two preset positions in the first reference unit; 

assign a same reference frame index to the basic motion compensation unit of the image unit 

and the basic motion compensation units at the two preset positions in the first reference unit; and 

obtain the motion vector of the basic motion compensation unit of the image unit by means of 

	

0 	interpolation according to the motion vectors of the basic motion compensation units at the two 

preset positions in the first reference unit. 

19. The device according to claim 18, wherein the obtaining the motion vector of the basic 

motion compensation unit of the image unit by means of interpolation according to the motion 

vectors of the basic motion compensation units at the two preset positions in the first reference unit 

	

25 	is implemented in the following manner: 

vx = a2x — 

vy=a2y+a3 x— a1  

ao  = a2x2  — a3y2  — vx2 
a, = a2y2 + a,x2 —vy2  

[(x2 	)2 
 + (y2 	2]

i 	vx1 )+ (x2 — xiXY2 —  Yi)(vY2 vYi) (vx2 — vxi)(Y2 —  Yi)2  a2  = 

a3 
R.Y2  - X1 )2  + (y2 — y1 )2 ] 

wherein x.  and Y are respectively horizontal and vertical coordinates of the basic motion 

(x2 	)[(X2 x1)
2 

+ (y2 Y1)2  

(x2  - xl)(vy2  — vy, ) — (y2  — )(vx2  — vx, ) 
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d1 	compensation unit of the image unit, vx and 1))  are corresponding horizontal and vertical motion 
,-1 
N
N 	vectors, x1  and x2  and y1  and y2  are respectively horizontal and vertical coordinates of the 

$:1-1 	basic motion compensation units at the two preset positions in the first reference unit, and v x1  and 

C:7 	vx2 and VY1  and "y2  are corresponding horizontal and vertical motion vectors. 

5 	20. The device according to claim 11, wherein the third obtaining module is configured to: 

.C2) 	obtain motion information of two or more preset positions in the image unit according to 
N 
00 	position information of the basic motion compensation units at the two or more preset positions in 
N 
C) 	the first reference unit and motion information of the basic motion compensation units at the two or 
71- 
tr) 	more preset positions in the first reference unit; 
,-1 
C)  0 	obtain motion information of a basic motion compensation unit of the image unit according to 
N 

the motion information of the two or more preset positions in the image unit and position 

information of the two or more preset positions in the image unit. 
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