
PICTURE PREDICTION METHOD AND RELATED APPARATUS 

TECHNICAL FIELD 

[0001] 	The present invention relates to the field of video coding/decoding, and in particular, to a 

picture prediction method and a related device. 

	

5 	 BACKGROUND 

[0002] 	With development of photoelectric acquisition technologies and increasing requirements 

for high-definition digital videos, an amount of video data is becoming large. Due to limited 

heterogeneous transmission bandwidths and diversified video applications, higher requirements are 

continuously imposed on video coding efficiency. Development of a high efficiency video coding 

	

10 	(high efficiency video coding, HEVC for short) standard is initiated according to the requirements. 

[0003] 	A basic principle of video compression coding is to use correlation between a space 

domain, a time domain, and a code word to remove redundancy as much as possible. Currently, a 

prevalent practice is to use a block-based hybrid video coding framework to implement video 

compression coding by performing steps of prediction (including intra-frame prediction and 

	

15 	inter-frame prediction), transform, quantization, entropy coding, and the like. This coding 

framework shows high viability, and therefore, HEVC still uses this block-based hybrid video 

coding framework. 

[0004] 	In various video coding/decoding solutions, motion estimation or motion compensation 

is a key technology that affects coding/decoding efficiency. In various conventional video 

	

20 	coding/decoding solutions, it is assumed that motion of an object is always translational motion, 

and that motion of all parts of the entire object is the same. Basically, all conventional motion 

estimation or motion compensation algorithms are block motion compensation algorithms that are 

established based on a translational motion model (translational motion model). However, motion in 

the real world is diversified, and irregular motion such as scaling up/down, rotation, or parabolic 

	

25 	motion is ubiquitous. Since the ninth decade of the last century, video coding experts have realized 

universality of irregular motion, and wished to introduce an irregular motion model (for example, 

an affine motion model) to improve video coding efficiency. However, computational complexity of 

conventional picture prediction performed based on the affine motion model is usually quite high. 
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SUMMARY 

[0005] 	Embodiments of the present invention provide a picture prediction method and a related 

device to reduce computational complexity of picture prediction performed based on an affine 

motion model. 

	

5 	[0006] 	According to a first aspect, the present invention provides a picture prediction method, 

including: 

determining two pixel samples in a current picture block, and determining a candidate 

motion information unit set corresponding to each of the two pixel samples, where the candidate 

motion information unit set corresponding to each pixel sample includes at least one candidate 

	

10 	motion information unit; 

determining a merged motion information unit set i including two motion information 

units, where 

each motion information unit in the merged motion information unit set i is selected 

from at least some of motion information units in the candidate motion information unit set 

	

15 	corresponding to each of the two pixel samples, and the motion information unit includes a motion 

vector whose prediction direction is forward and/or a motion vector whose prediction direction is 

backward; and 

predicting a pixel value of the current picture block by using an affine motion model and 

the merged motion information unit set i. 

	

20 	[0007] 	With reference to the first aspect, in a first possible implementation of the first aspect, 

the determining a merged motion information unit set i including two motion information units 

includes: 

determining, from N candidate merged motion information unit sets, the merged motion 

information unit set i including the two motion information units, where each motion information 

	

25 	unit included in each of the N candidate merged motion information unit sets is selected from at 

least some of constraint-compliant motion information units in the candidate motion information 

unit set corresponding to each of the two pixel samples, N is a positive integer, the N candidate 

merged motion information unit sets are different from each other, and each of the N candidate 

merged motion information unit sets includes two motion information units. 

	

30 	[0008] 	With reference to the first possible implementation of the first aspect, in a second 

possible implementation of the first aspect, the N candidate merged motion information unit sets 

meet at least one of a first condition, a second condition, a third condition, a fourth condition, or a 

fifth condition, where 

the first condition includes that a motion mode of the current picture block indicated by 
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a motion information unit in any one of the N candidate merged motion information unit sets is 

non-translational motion; 

the second condition includes that prediction directions corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

	

5 	 the third condition includes that reference frame indexes corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

the fourth condition includes that an absolute value of a difference between horizontal 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a horizontal component threshold, or 

	

10 	that an absolute value of a difference between a horizontal component of a motion vector of one 

motion information unit in any one of the N candidate merged motion information unit sets and a 

horizontal component of a motion vector of a pixel sample Z is less than or equal to a horizontal 

component threshold, where the pixel sample Z in the current picture block is different from either 

of the two pixel samples; and 

	

15 	 the fifth condition includes that an absolute value of a difference between vertical 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a vertical component threshold, or that 

an absolute value of a difference between a vertical component of a motion vector of any motion 

information unit in one of the N candidate merged motion information unit sets and a vertical 

	

20 	component of a motion vector of a pixel sample Z is less than or equal to a horizontal component 

threshold, where the pixel sample Z in the current picture block is different from either of the two 

pixel samples. 

[0009] 	With reference to any one of the first aspect, or the first to the second possible 

implementations of the first aspect, in a third possible implementation of the first aspect, the two 

	

25 	pixel samples include two pixel samples in an upper left pixel sample, an upper right pixel sample, 

a lower left pixel sample, and a central pixel sample al of the current picture block, where 

the upper left pixel sample of the current picture block is an upper left vertex of the 

current picture block, or a pixel block in the current picture block and including an upper left vertex 

of the current picture block; the lower left pixel sample of the current picture block is a lower left 

	

30 	vertex of the current picture block, or a pixel block in the current picture block and including a 

lower left vertex of the current picture block; the upper right pixel sample of the current picture 

block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

al of the current picture block is a central pixel of the current picture block, or a pixel block in the 
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current picture block and including a central pixel of the current picture block. 

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

possible implementation of the first aspect, 

a candidate motion information unit set corresponding to the upper left pixel sample of 

	

5 	the current picture block includes motion information units of xl pixel samples, where the xl pixel 

samples include at least one pixel sample spatially adjacent to the upper left pixel sample of the 

current picture block and/or at least one pixel sample temporally adjacent to the upper left pixel 

sample of the current picture block, and xl is a positive integer, where 

the xl pixel samples include at least one of a pixel sample that has a same location as the 

	

10 	upper left pixel sample of the current picture block, a pixel sample spatially adjacent to a left edge 

of the current picture block, a pixel sample spatially adjacent to an upper left of the current picture 

block, or a pixel sample spatially adjacent to an upper edge of the current picture block, in a video 

frame temporally adjacent to a video frame to which the current picture block belongs. 

[0011] 	With reference to the third or the fourth possible implementation of the first aspect, in a 

	

15 	fifth possible implementation of the first aspect, a candidate motion information unit set 

corresponding to the upper right pixel sample of the current picture block includes motion 

information units of x2 pixel samples, where the x2 pixel samples include at least one pixel sample 

spatially adjacent to the upper right pixel sample of the current picture block and/or at least one 

pixel sample temporally adjacent to the upper right pixel sample of the current picture block, and x2 

	

20 	is a positive integer, where 

the x2 pixel samples include at least one of a pixel sample that has a same location as the 

upper right pixel sample of the current picture block, a pixel sample spatially adjacent to a right 

edge of the current picture block, a pixel sample spatially adjacent to an upper right of the current 

picture block, or a pixel sample spatially adjacent to the upper edge of the current picture block, in a 

	

25 	video frame temporally adjacent to the video frame to which the current picture block belongs. 

[0012] 	With reference to any one of the third to the fifth possible implementations of the first 

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

a candidate motion information unit set corresponding to the lower left pixel sample of 

the current picture block includes motion information units of x3 pixel samples, where the x3 pixel 

	

30 	samples include at least one pixel sample spatially adjacent to the lower left pixel sample of the 

current picture block and/or at least one pixel sample temporally adjacent to the lower left pixel 

sample of the current picture block, and x3 is a positive integer, where 

the x3 pixel samples include at least one of a pixel sample that has a same location as the 

lower left pixel sample of the current picture block, a pixel sample spatially adjacent to the left edge 
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of the current picture block, a pixel sample spatially adjacent to a lower left of the current picture 

block, or a pixel sample spatially adjacent to a lower edge of the current picture block, in a video 

frame temporally adjacent to the video frame to which the current picture block belongs. 

[0013] 	With reference to any one of the third to the sixth possible implementations of the first 

	

5 	aspect, in a seventh possible implementation of the first aspect, 

a candidate motion information unit set corresponding to the central pixel sample al of 

the current picture block includes motion information units of x5 pixel samples, and one of the x5 

pixel samples is a pixel sample a2, where 

a location of the central pixel sample al in the video frame to which the current picture 

	

10 	block belongs is the same as a location of the pixel sample a2 in a video frame adjacent to the video 

frame to which the current picture block belongs, and x5 is a positive integer. 

[0014] 	With reference to any one of the first aspect, or the first to the seventh possible 

implementations of the first aspect, in an eighth possible implementation of the first aspect, 

the predicting a pixel value of the current picture block by using an affine motion model 

	

15 	and the merged motion information unit set i includes: when a reference frame index corresponding 

to a motion vector whose prediction direction is a first prediction direction in the merged motion 

information unit set i is different from a reference frame index of the current picture block, 

performing scaling processing on the merged motion information unit set i, so that the motion 

vector whose prediction direction is the first prediction direction in the merged motion information 

	

20 	unit set i is scaled down to a reference frame of the current picture block, and predicting the pixel 

value of the current picture block by using the affine motion model and a scaled merged motion 

information unit set i, where the first prediction direction is forward or backward; or 

the predicting a pixel value of the current picture block by using an affine motion model 

and the merged motion information unit set i includes: when a reference frame index corresponding 

	

25 	to a motion vector whose prediction direction is forward in the merged motion information unit set i 

is different from a forward reference frame index of the current picture block, and a reference frame 

index corresponding to a motion vector whose prediction direction is backward in the merged 

motion information unit set i is different from a backward reference frame index of the current 

picture block, performing scaling processing on the merged motion information unit set i, so that 

	

30 	the motion vector whose prediction direction is forward in the merged motion information unit set i 

is scaled down to a forward reference frame of the current picture block and that the motion vector 

whose prediction direction is backward in the merged motion information unit set i is scaled down 

to a backward reference frame of the current picture block, and predicting the pixel value of the 

current picture block by using the affine motion model and a scaled merged motion information unit 
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set i. 

[0015] 	With reference to any one of the first aspect, or the first to the eighth possible 

implementations of the first aspect, in a ninth possible implementation of the first aspect, 

the predicting a pixel value of the current picture block by using an affine motion model 

	

5 	and the merged motion information unit set i includes: 

obtaining a motion vector of each pixel in the current picture block through computation 

by using the affine motion model and the merged motion information unit set i, and determining a 

predicted pixel value of each pixel in the current picture block by using the motion vector that is of 

each pixel in the current picture block and is obtained through computation; or 

	

10 	 obtaining a motion vector of each pixel block in the current picture block through 

computation by using the affine motion model and the merged motion information unit set i, and 

determining a predicted pixel value of each pixel in each pixel block  1-1,- current picture block by 

using the motion vector that is of each pixel block in the current picture block and is obtained 

through computation. 

	

15 	[0016] 	With reference to any one of the first aspect, or the first to the ninth possible 

implementations of the first aspect, in a tenth possible implementation of the first aspect, 

the predicting a pixel value of the current picture block by using an affine motion model 

and the merged motion information unit set i includes: obtaining a motion vector of any pixel 

sample in the current picture block by using a ratio of a difference between horizontal components 

	

20 	of motion vectors of the two pixel samples to a length or width of the current picture block and a 

ratio of a difference between vertical components of the motion vectors of the two pixel samples to 

the length or width of the current picture block, where the motion vectors of the two pixel samples 

are obtained based on motion vectors of the two motion information units in the merged motion 

information unit set i. 

	

25 	[0017] 	With reference to the tenth possible implementation of the first aspect, in an eleventh 

possible implementation of the first aspect, 

a horizontal coordinate coefficient of the horizontal components of the motion vectors of 

the two pixel samples is equal to a vertical coordinate coefficient of the vertical components of the 

motion vectors, and a vertical coordinate coefficient of the horizontal components of the motion 

	

30 	vectors of the two pixel samples is opposite to a horizontal coordinate coefficient of the vertical 

components of the motion vectors. 

[0018] 	With reference to any one of the first aspect, or the first to the eleventh possible 

implementations of the first aspect, in a twelfth possible implementation of the first aspect, 

the affine motion model is in the following form: 
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Ivx = 	 w x w y + vxo  
, where 

	

vx, -vxo 	vy,  , -vyo  

vy, -vyo 	vx,-vxo  
vy = 	w  x+ 	 w 	Y + vlio 

the motion vectors of the two pixel samples are (vxo, vy0) and (vx„ vy,) respectively, vx 

is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

current picture block, vy is a vertical component of the motion vector of the pixel sample whose 

	

5 	coordinates are (x, y) in the current picture block, and w is the length or width of the current picture 

block. 

[0019] 	With reference to any one of the first aspect, or the first to the twelfth possible 

implementations of the first aspect, in a thirteenth possible implementation of the first aspect, 

the picture prediction method is applied to a video coding process, or the picture 

	

10 	prediction method is applied to a video decoding process. 

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

fourteenth possible implementation of the first aspect, when the picture prediction method is 

applied to the video decoding process, the determining, from N candidate merged motion 

information unit sets, the merged motion information unit set i including the two motion 

	

15 	information units includes: determining, from the N candidate merged motion information unit sets, 

based on an identifier that is of the merged motion information unit set i and is obtained from a 

video bit stream, the merged motion information unit set i including the two motion information 

units. 

[0021] 	With reference to the thirteenth possible implementation of the first aspect or the 

	

20 	fourteenth possible implementation of the first aspect, in a fifteenth possible implementation of the 

first aspect, when the picture prediction method is applied to the video decoding process, the 

method further includes: decoding the video bit stream to obtain motion vector differences of the 

two pixel samples, obtaining motion vector predictors of the two pixel samples by using motion 

vectors of pixel samples spatially adjacent or temporally adjacent to the two pixel samples, and 

	

25 	obtaining the motion vectors of the two pixel samples separately based on the motion vector 

predictors of the two pixel samples and the motion vector differences of the two pixel samples. 

[0022] 	With reference to the thirteenth possible implementation of the first aspect, in a sixteenth 

possible implementation of the first aspect, when the picture prediction method is applied to the 

video coding process, the method further includes: obtaining motion vector predictors of the two 

	

30 	pixel samples by using motion vectors of pixel samples spatially adjacent or temporally adjacent to 

the two pixel samples, obtaining motion vector differences of the two pixel samples according to 

the motion vector predictors of the two pixel samples, and writing the motion vector differences of 

the two pixel samples into a video bit stream. 
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[0023] 	With reference to the thirteenth possible implementation of the first aspect or the 

sixteenth possible implementation of the first aspect, in a seventeenth possible implementation of 

the first aspect, when the picture prediction method is applied to the video coding process, the 

method further includes: writing an identifier of the merged motion information unit set i into the 

	

5 	video bit stream. 

[0024] 	According to a second aspect, an embodiment of the present invention provides a picture 

prediction apparatus, including: 

a first determining unit, configured to: determine two pixel samples in a current picture 

block, and determine a candidate motion information unit set corresponding to each of the two pixel 

10 samples, where the candidate motion information unit set corresponding to each pixel sample 

includes at least one candidate motion information unit; 

a second determining unit, configured to determine a merged motion information unit get 

i including two motion information units, where 

each motion information unit in the merged motion information unit set i is selected 

	

15 	from at least some of motion information units in the candidate motion information unit set 

corresponding to each of the two pixel samples, and the motion information unit includes a motion 

vector whose prediction direction is forward and/or a motion vector whose prediction direction is 

backward; and 

a predicting unit, configured to predict a pixel value of the current picture block by using 

	

20 	an affine motion model and the merged motion information unit set i. 

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

aspect, the second determining unit is specifically configured to determine, from N candidate 

merged motion information unit sets, the merged motion information unit set i including the two 

motion information units, where each motion information unit included in each of the N candidate 

	

25 	merged motion information unit sets is selected from at least some of constraint-compliant motion 

information units in the candidate motion information unit set corresponding to each of the two 

pixel samples, N is a positive integer, the N candidate merged motion information unit sets are 

different from each other, and each of the N candidate merged motion information unit sets includes 

two motion information units. 

	

30 	[0026] 	With reference to the first possible implementation of the second aspect, in a second 

possible implementation of the second aspect, the N candidate merged motion information unit sets 

meet at least one of a first condition, a second condition, a third condition, a fourth condition, or a 

fifth condition, where 

the first condition includes that a motion mode of the current picture block indicated by 
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a motion information unit in any one of the N candidate merged motion information unit sets is 

non-translational motion; 

the second condition includes that prediction directions corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

	

5 	 the third condition includes that reference frame indexes corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

the fourth condition includes that an absolute value of a difference between horizontal 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a horizontal component threshold, or 

	

10 	that an absolute value of a difference between a horizontal component of a motion vector of one 

motion information unit in any one of the N candidate merged motion information unit sets and a 

horizontal component of a motion vector of a pixel sample Z is less than or equal to a horizontal 

component threshold, where the pixel sample Z in the current picture block is different from either 

of the two pixel samples; and 

	

15 	 the fifth condition includes that an absolute value of a difference between vertical 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a vertical component threshold, or that 

an absolute value of a difference between a vertical component of a motion vector of one motion 

information unit in any one of the N candidate merged motion information unit sets and a vertical 

	

20 	component of a motion vector of a pixel sample Z is less than or equal to a vertical component 

threshold, where the pixel sample Z in the current picture block is different from either of the two 

pixel samples. 

[0027] 	With reference to any one of the second aspect, or the first to the second possible 

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

	

25 	two pixel samples include two pixel samples in an upper left pixel sample, an upper right pixel 

sample, a lower left pixel sample, and a central pixel sample al of the current picture block, where 

the upper left pixel sample of the current picture block is an upper left vertex of the 

current picture block, or a pixel block in the current picture block and including an upper left vertex 

of the current picture block; the lower left pixel sample of the current picture block is a lower left 

	

30 	vertex of the current picture block, or a pixel block in the current picture block and including a 

lower left vertex of the current picture block; the upper right pixel sample of the current picture 

block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

al of the current picture block is a central pixel of the current picture block, or a pixel block in the 
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current picture block and including a central pixel of the current picture block. 

[0028] 	With reference to the third possible implementation of the second aspect, in a fourth 

possible implementation of the second aspect, a candidate motion information unit set 

corresponding to the upper left pixel sample of the current picture block includes motion 

	

5 	information units of xl pixel samples, where the xl pixel samples include at least one pixel sample 

spatially adjacent to the upper left pixel sample of the current picture block and/or at least one pixel 

sample temporally adjacent to the upper left pixel sample of the current picture block, and xl is a 

positive integer, where 

the xl pixel samples include at least one of a pixel sample that has a same location as the 

	

10 	upper left pixel sample of the current picture block, a pixel sample spatially adjacent to a left edge 

of the current picture block, a pixel sample spatially adjacent to an upper left of the current picture 

block, or a pixel sample spatially adjacent to an upper edge of the current picture block, in a video 

frame temporally adjacent to a video frame to which the current picture block belongs. 

[0029] 	With reference to the third or the fourth possible implementation of the second aspect, in 

	

15 	a fifth possible implementation of the second aspect, a candidate motion information unit set 

corresponding to the upper right pixel sample of the current picture block includes motion 

information units of x2 pixel samples, where the x2 pixel samples include at least one pixel sample 

spatially adjacent to the upper right pixel sample of the current picture block and/or at least one 

pixel sample temporally adjacent to the upper right pixel sample of the current picture block, and x2 

	

20 	is a positive integer, where 

the x2 pixel samples include at least one of a pixel sample that has a same location as the 

upper right pixel sample of the current picture block, a pixel sample spatially adjacent to a right 

edge of the current picture block, a pixel sample spatially adjacent to an upper right of the current 

picture block, or a pixel sample spatially adjacent to the upper edge of the current picture block, in a 

	

25 	video frame temporally adjacent to the video frame to which the current picture block belongs. 

[0030] 	With reference to any one of the third to the fifth possible implementations of the second 

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

a candidate motion information unit set corresponding to the lower left pixel sample of 

the current picture block includes motion information units of x3 pixel samples, where the x3 pixel 

	

30 	samples include at least one pixel sample spatially adjacent to the lower left pixel sample of the 

current picture block and/or at least one pixel sample temporally adjacent to the lower left pixel 

sample of the current picture block, and x3 is a positive integer, where 

the x3 pixel samples include at least one of a pixel sample that has a same location as the 

lower left pixel sample of the current picture block, a pixel sample spatially adjacent to the left edge 
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of the current picture block, a pixel sample spatially adjacent to a lower left of the current picture 

block, or a pixel sample spatially adjacent to a lower edge of the current picture block, in a video 

frame temporally adjacent to the video frame to which the current picture block belongs. 

[0031] 	With reference to any one of the third to the sixth possible implementations of the 

	

5 	second aspect, in a seventh possible implementation of the second aspect, 

a candidate motion information unit set corresponding to the central pixel sample al of 

the current picture block includes motion information units of x5 pixel samples, and one of the x5 

pixel samples is a pixel sample a2, where 

a location of the central pixel sample al in the video frame to which the current picture 

	

10 	block belongs is the same as a location of the pixel sample a2 in a video frame adjacent to the video 

frame to which the current picture block belongs, and x5 is a positive integer. 

[0032] 	With reference to any one of the second aspect, or the first to the seventh possible 

implementations of the second aspect, in an eighth possible implementation of the second aspect, 

the predicting unit is specifically configured to: when a reference frame index 

	

15 	corresponding to a motion vector whose prediction direction is a first prediction direction in the 

merged motion information unit set i is different from a reference frame index of the current picture 

block, perform scaling processing on the merged motion information unit set i, so that the motion 

vector whose prediction direction is the first prediction direction in the merged motion information 

unit set i is scaled down to a reference frame of the current picture block, and predict the pixel value 

20 of the current picture block by using the affine motion model and a scaled merged motion 

information unit set i, where the first prediction direction is forward or backward; or 

the predicting unit is specifically configured to: when a reference frame index 

corresponding to a motion vector whose prediction direction is forward in the merged motion 

information unit set i is different from a forward reference frame index of the current picture block, 

	

25 	and a reference frame index corresponding to a motion vector whose prediction direction is 

backward in the merged motion information unit set i is different from a backward reference frame 

index of the current picture block, perform scaling processing on the merged motion information 

unit set i, so that the motion vector whose prediction direction is forward in the merged motion 

information unit set i is scaled down to a forward reference frame of the current picture block and 

	

30 	that the motion vector whose prediction direction is backward in the merged motion information 

unit set i is scaled down to a backward reference frame of the current picture block, and predict the 

pixel value of the current picture block by using the affine motion model and a scaled merged 

motion information unit set i. 

[0033] 	With reference to any one of the second aspect, or the first to the eighth possible 
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VX1-VX0 V371 -V3/0 	. 
VX = 	 X  y -1- vx 0  

30 w 	w 
VY1-17370 	VX1-VX0 

, where 
vy = 	x + 	Y + vYo w 

 w 

the motion vectors of the two pixel samples are (vx,,vy,) and (vxo vy,) respectively, vx 

is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

current picture block, vy is a vertical component of the motion vector of the pixel sample whose 

implementations of the second aspect, in a ninth possible implementation of the second aspect, 

the predicting unit is specifically configured to: obtain a motion vector of each pixel in 

the current picture block through computation by using the affine motion model and the merged 

motion information unit set i, and determine a predicted pixel value of each pixel in the current 

	

5 	picture block by using the motion vector that is of each pixel in the current picture block and is 

obtained through computation; or 

the predicting unit is specifically configured to: obtain a motion vector of each pixel 

block in the current picture block through computation by using the affine motion model and the 

merged motion information unit set i, and determine a predicted pixel value of each pixel in each 

	

10 	pixel block in the current picture block by using the motion vector that is of each pixel block in the 

current picture block and is obtained through computation. 

[0034] 	With reference to any one of the second aspect, or the first to the ninth possible 

implementations of the second aspect, in a tenth possible implementation of the second aspect, 

the predicting unit is specifically configured to obtain a motion vector of any pixel 

	

15 	sample in the current picture block by using a ratio of a difference between horizontal components 

of motion vectors of the two pixel samples to a length or width of the current picture block and a 

ratio of a difference between vertical components of the motion vectors of the two pixel samples to 

the length or width of the current picture block, where the motion vectors of the two pixel samples 

are obtained based on motion vectors of the two motion information units in the merged motion 

	

20 	information unit set i. 

[0035] 	With reference to the tenth possible implementation of the second aspect, in an eleventh 

possible implementation of the second aspect, a horizontal coordinate coefficient of the horizontal 

components of the motion vectors of the two pixel samples is equal to a vertical coordinate 

coefficient of the vertical components of the motion vectors, and a vertical coordinate coefficient of 

	

25 	the horizontal components of the motion vectors of the two pixel samples is opposite to a horizontal 

coordinate coefficient of the vertical components of the motion vectors. 

[0036] 	With reference to any one of the second aspect, or the first to the eleventh possible 

implementations of the second aspect, in a twelfth possible implementation of the second aspect, 

the affine motion model is in the following form: 
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coordinates are (x, y) in the current picture block, and w is the length or width of the current picture 

block. 

[0037] 	With reference to any one of the second aspect, or the first to the twelfth possible 

implementations of the second aspect, in a thirteenth possible implementation of the second aspect, 

	

5 	 the picture prediction apparatus is applied to a video coding apparatus, or the picture 

prediction apparatus is applied to a video decoding apparatus. 

[0038] 	With reference to the thirteenth possible implementation of the second aspect, in a 

fourteenth possible implementation of the second aspect, when the picture prediction apparatus is 

applied to the video decoding apparatus, the second determining unit is specifically configured to 

	

10 	determine, from the N candidate merged motion information unit sets, based on an identifier that is 

of the merged motion information unit set i and is obtained from a video bit stream, the merged 

motion information unit set i including the two motion information units. 

[0039] 	With reference to the thirteenth possible implementation of the second aspect or the 

fourteenth possible implementation of the second aspect, in a fifteenth possible implementation of 

	

15 	the second aspect, when the picture prediction apparatus is applied to the video decoding apparatus, 

the apparatus further includes a decoding unit, configured to: decode the video bit 

stream to obtain motion vector differences of the two pixel samples, obtain motion vector predictors 

of the two pixel samples by using motion vectors of pixel samples spatially adjacent or temporally 

adjacent to the two pixel samples, and obtain the motion vectors of the two pixel samples separately 

	

20 	based on the motion vector predictors of the two pixel samples and the motion vector differences of 

the two pixel samples. 

[0040] 	With reference to the thirteenth possible implementation of the second aspect, in a 

sixteenth possible implementation of the second aspect, when the picture prediction apparatus is 

applied to the video coding apparatus, the predicting unit is further configured to: obtain motion 

	

25 	vector predictors of the two pixel samples by using motion vectors of pixel samples spatially 

adjacent or temporally adjacent to the two pixel samples, obtain motion vector differences of the 

two pixel samples according to the motion vector predictors of the two pixel samples, and write the 

motion vector differences of the two pixel samples into a video bit stream. 

[0041] 	With reference to the thirteenth possible implementation of the second aspect or the 

	

30 	sixteenth possible implementation of the second aspect, in a seventeenth possible implementation of 

the second aspect, when the picture prediction apparatus is applied to the video coding apparatus, 

the apparatus further includes an encoding unit, configured to write an identifier of the merged 

motion information unit set i into the video bit stream. 

[0042] 	According to a third aspect, an embodiment of the present invention provides a picture 

13 



prediction apparatus, including: 

a processor and a memory, where 

the processor invokes code or an instruction stored in the memory, so that the processor 

is configured to: determine two pixel samples in a current picture block, and determine a candidate 

	

5 	motion information unit set corresponding to each of the two pixel samples, where the candidate 

motion information unit set corresponding to each pixel sample includes at least one candidate 

motion information unit; determine a merged motion information unit set i including two motion 

information units, where each motion information unit in the merged motion information unit set i 

is selected from at least some of motion information units in the candidate motion information unit 

	

10 	set corresponding to each of the two pixel samples, and the motion information unit includes a 

motion vector whose prediction direction is forward and/or a motion vector whose prediction 

direction is backward; and predict a pixel value of the current picture block by using an affine 

motion model and the merged motion information unit set i. 

[0043] 	With reference to the third aspect, in a first possible implementation of the third aspect, 

	

15 	in an aspect of determining the merged motion information unit set i including the two motion 

information units, the processor is configured to determine, from N candidate merged motion 

information unit sets, the merged motion information unit set i including the two motion 

information units, where each motion information unit included in each of the N candidate merged 

motion information unit sets is selected from at least some of constraint-compliant motion 

	

20 	information units in the candidate motion information unit set corresponding to each of the two 

pixel samples, N is a positive integer, the N candidate merged motion information unit sets are 

different from each other, and each of the N candidate merged motion information unit sets includes 

two motion information units. 

[0044] 	With reference to the first possible implementation of the third aspect, in a second 

	

25 	possible implementation of the third aspect, the N candidate merged motion information unit sets 

meet at least one of a first condition, a second condition, a third condition, a fourth condition, or a 

fifth condition, where 

the first condition includes that a motion mode of the current picture block indicated by 

a motion information unit in any one of the N candidate merged motion information unit sets is 

	

30 	non-translational motion; 

the second condition includes that prediction directions corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

the third condition includes that reference frame indexes corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 
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the fourth condition includes that an absolute value of a difference between horizontal 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a horizontal component threshold, or 

that an absolute value of a difference between a horizontal component of a motion vector of one 

	

5 	motion information unit in any one of the N candidate merged motion information unit sets and a 

horizontal component of a motion vector of a pixel sample Z is less than or equal to a horizontal 

component threshold, where the pixel sample Z in the current picture block is different from either 

of the two pixel samples; and 

the fifth condition includes that an absolute value of a difference between vertical 

	

10 	components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a vertical component threshold, or that 

an absolute value of a difference between a vertical component of a motion vector of any motion 

information unit in one of the N candidate merged motion information unit sets and a vertical 

component of a motion vector of a pixel sample Z is less than or equal to a horizontal component 

	

15 	threshold, where the pixel sample Z in the current picture block is different from either of the two 

pixel samples. 

[0045] 	With reference to any one of the third aspect, or the first to the second possible 

implementations of the third aspect, in a third possible implementation of the third aspect, the two 

pixel samples include two pixel samples in an upper left pixel sample, an upper right pixel sample, 

	

20 	a lower left pixel sample, and a central pixel sample al of the current picture block, where 

the upper left pixel sample of the current picture block is an upper left vertex of the 

current picture block, or a pixel block in the current picture block and including an upper left vertex 

of the current picture block; the lower left pixel sample of the current picture block is a lower left 

vertex of the current picture block, or a pixel block in the current picture block and including a 

	

25 	lower left vertex of the current picture block; the upper right pixel sample of the current picture 

block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

al of the current picture block is a central pixel of the current picture block, or a pixel block in the 

current picture block and including a central pixel of the current picture block. 

	

30 	[0046] 	With reference to the third possible implementation of the third aspect, in a fourth 

possible implementation of the third aspect, a candidate motion information unit set corresponding 

to the upper left pixel sample of the current picture block includes motion information units of xl 

pixel samples, where the xl pixel samples include at least one pixel sample spatially adjacent to the 

upper left pixel sample of the current picture block and/or at least one pixel sample temporally 

15 



adjacent to the upper left pixel sample of the current picture block, and xl is a positive integer, 

where 

the xl pixel samples include at least one of a pixel sample that has a same location as the 

upper left pixel sample of the current picture block, a pixel sample spatially adjacent to a left edge 

	

5 	of the current picture block, a pixel sample spatially adjacent to an upper left of the current picture 

block, or a pixel sample spatially adjacent to an upper edge of the current picture block, in a video 

frame temporally adjacent to a video frame to which the current picture block belongs. 

[0047] 	With reference to the third or the fourth possible implementation of the third aspect, in a 

fifth possible implementation of the third aspect, a candidate motion information unit set 

10 corresponding to the upper right pixel sample of the current picture block includes motion 

information units of x2 pixel samples, where the x2 pixel samples include at least one pixel sample 

spatially adjacent to the upper right pixel sample of the current picture block and/or at least one 

pixel sample temporally adjacent to the upper right pixel sample of the current picture block, and x2 

is a positive integer, where 

	

15 	 the x2 pixel samples include at least one of a pixel sample that has a same location as the 

upper right pixel sample of the current picture block, a pixel sample spatially adjacent to a right 

edge of the current picture block, a pixel sample spatially adjacent to an upper right of the current 

picture block, or a pixel sample spatially adjacent to the upper edge of the current picture block, in a 

video frame temporally adjacent to the video frame to which the current picture block belongs. 

	

20 	[0048] 	With reference to any one of the third to the fifth possible implementations of the third 

aspect, in a sixth possible implementation of the third aspect, 

a candidate motion information unit set corresponding to the lower left pixel sample of 

the current picture block includes motion information units of x3 pixel samples, where the x3 pixel 

samples include at least one pixel sample spatially adjacent to the lower left pixel sample of the 

	

25 	current picture block and/or at least one pixel sample temporally adjacent to the lower left pixel 

sample of the current picture block, and x3 is a positive integer, where 

the x3 pixel samples include at least one of a pixel sample that has a same location as the 

lower left pixel sample of the current picture block, a pixel sample spatially adjacent to the left edge 

of the current picture block, a pixel sample spatially adjacent to a lower left of the current picture 

	

30 	block, or a pixel sample spatially adjacent to a lower edge of the current picture block, in a video 

frame temporally adjacent to the video frame to which the current picture block belongs. 

[0049] 	With reference to any one of the third to the sixth possible implementations of the third 

aspect, in a seventh possible implementation of the third aspect, 

a candidate motion information unit set corresponding to the central pixel sample al of 
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the current picture block includes motion information units of x5 pixel samples, and one of the x5 

pixel samples is a pixel sample a2, where 

a location of the central pixel sample al in the video frame to which the current picture 

block belongs is the same as a location of the pixel sample a2 in a video frame adjacent to the video 

	

5 	frame to which the current picture block belongs, and x5 is a positive integer. 

[0050] 	With reference to any one of the third aspect, or the first to the seventh possible 

implementations of the third aspect, in an eighth possible implementation of the third aspect, 

in an aspect of predicting the pixel value of the current picture block by using the affine 

motion model and the merged motion information unit set i, the processor is configured to: when a 

10 reference frame index corresponding to a motion vector whose prediction direction is a first 

prediction direction in the merged motion information unit set i is different from a reference frame 

index of the current picture block, perform scaling processing on the merged motion information 

unit set i, so that the motion vector whose prediction direction is the first prediction direction in the 

merged motion information unit set i is scaled down to a reference frame of the current picture 

	

15 	block, and predict the pixel value of the current picture block by using the affine motion model and 

a scaled merged motion information unit set i, where the first prediction direction is forward or 

backward; or 

in an aspect of predicting the pixel value of the current picture block by using the affine 

motion model and the merged motion information unit set i, the processor is configured to: when a 

	

20 	reference frame index corresponding to a motion vector whose prediction direction is forward in the 

merged motion information unit set i is different from a forward reference frame index of the 

current picture block, and a reference frame index corresponding to a motion vector whose 

prediction direction is backward in the merged motion information unit set i is different from a 

backward reference frame index of the current picture block, perform scaling processing on the 

25 merged motion information unit set i, so that the motion vector whose prediction direction is 

forward in the merged motion information unit set i is scaled down to a forward reference frame of 

the current picture block and that the motion vector whose prediction direction is backward in the 

merged motion information unit set i is scaled down to a backward reference frame of the current 

picture block, and predict the pixel value of the current picture block by using the affine motion 

	

30 	model and a scaled merged motion information unit set i. 

[0051] 	With reference to any one of the third aspect, or the first to the eighth possible 

implementations of the third aspect, in a ninth possible implementation of the third aspect, in the 

aspect of predicting the pixel value of the current picture block by using the affine motion model 

and the merged motion information unit set i, the processor is configured to: obtain a motion vector 
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of each pixel in the current picture block through computation by using the affine motion model and 

the merged motion information unit set i, and determine a predicted pixel value of each pixel in the 

current picture block by using the motion vector that is of each pixel in the current picture block and 

is obtained through computation; or 

	

5 	 in the aspect of predicting the pixel value of the current picture block by using the affine 

motion model and the merged motion information unit set i, the processor is configured to: obtain a 

motion vector of each pixel block in the current picture block through computation by using the 

affine motion model and the merged motion information unit set i, and determine a predicted pixel 

value of each pixel in each pixel block in the current picture block by using the motion vector that is 

	

10 	of each pixel block in the current picture block and is obtained through computation. 

[0052] 	With reference to any one of the third aspect, or the first to the ninth possible 

implementations of the third aspect, in a tenth possible implementation of the third aspect, 

in the aspect of predicting the pixel value of the current picture block by using the affine 

motion model and the merged motion information unit set i, the processor is configured to obtain a 

	

15 	motion vector of any pixel sample in the current picture block by using a ratio of a difference 

between horizontal components of motion vectors of the two pixel samples to a length or width of 

the current picture block and a ratio of a difference between vertical components of the motion 

vectors of the two pixel samples to the length or width of the current picture block, where the 

motion vectors of the two pixel samples are obtained based on motion vectors of the two motion 

	

20 	information units in the merged motion information unit set i. 

[0053] 	With reference to the tenth possible implementation of the third aspect, in an eleventh 

possible implementation of the third aspect, 

a horizontal coordinate coefficient of the horizontal components of the motion vectors of 

the two pixel samples is equal to a vertical coordinate coefficient of the vertical components of the 

	

25 	motion vectors, and a vertical coordinate coefficient of the horizontal components of the motion 

vectors of the two pixel samples is opposite to a horizontal coordinate coefficient of the vertical 

components of the motion vectors. 

[0054] 	With reference to any one of the third aspect, or the first to the eleventh possible 

implementations of the third aspect, in a twelfth possible implementation of the third aspect, 

	

30 	 the affine motion model is in the following form: 

fvx = vx,-vx
o x  vyi-v370 

 y + vxo w 	w 	, where 

the motion vectors of the two pixel samples are (vxo , vy0) and (vx„ vy, ) respectively, vx 

is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

vyi-vyo  
vY = 	x +

vxl  vxo 
	Y + YYo 
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current picture block, vy is a vertical component of the motion vector of the pixel sample whose 

coordinates are (x, y) in the current picture block, and w is the length or width of the current picture 

block. 

[0055] 	With reference to any one of the third aspect, or the first to the twelfth possible 

	

5 	implementations of the third aspect, in a thirteenth possible implementation of the third aspect, 

the picture prediction apparatus is applied to a video coding apparatus, or the picture 

prediction apparatus is applied to a video decoding apparatus. 

[0056] 	With reference to the thirteenth possible implementation of the third aspect, in a 

fourteenth possible implementation of the third aspect, when the picture prediction apparatus is 

10 applied to the video decoding apparatus, in the aspect of determining the merged motion 

information unit set i including the two motion information units, the processor is configured to 

determine, from the N candidate merged motion information unit sets, based on an identifier that is 

of the merged motion information unit set i and is obtained from a video bit stream, the merged 

motion information unit set i including the two motion information units. 

	

15 	[0057] 	With reference to the thirteenth possible implementation of the third aspect or the 

fourteenth possible implementation of the third aspect, in a fifteenth possible implementation of the 

third aspect, when the picture prediction apparatus is applied to the video decoding apparatus, the 

processor is further configured to: decode the video bit stream to obtain motion vector differences 

of the two pixel samples, obtain motion vector predictors of the two pixel samples by using motion 

	

20 	vectors of pixel samples spatially adjacent or temporally adjacent to the two pixel samples, and 

obtain the motion vectors of the two pixel samples separately based on the motion vector predictors 

of the two pixel samples and the motion vector differences of the two pixel samples. 

[0058] 	With reference to the thirteenth possible implementation of the third aspect, in a 

sixteenth possible implementation of the third aspect, when the picture prediction apparatus is 

	

25 	applied to the video coding apparatus, the processor is further configured to: obtain motion vector 

predictors of the two pixel samples by using motion vectors of pixel samples spatially adjacent or 

temporally adjacent to the two pixel samples, obtain motion vector differences of the two pixel 

samples according to the motion vector predictors of the two pixel samples, and write the motion 

vector differences of the two pixel samples into a video bit stream. 

	

30 	[0059] 	With reference to the thirteenth possible implementation of the third aspect or the 

sixteenth possible implementation of the third aspect, in a seventeenth possible implementation of 

the third aspect, when the picture prediction apparatus is applied to the video coding apparatus, the 

processor is further configured to write an identifier of the merged motion information unit set i into 

the video bit stream. 
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[0060] 	According to a fourth aspect, an embodiment of the present invention provides a picture 

processing method, including: 

obtaining a motion vector 2-tuple of a current picture block, where the motion vector 

2-tuple includes motion vectors of two pixel samples in a video frame to which the current picture 

	

5 	block belongs; and 

obtaining a motion vector of any pixel sample in the current picture block through 

computation by using an affine motion model and the motion vector 2-tuple; where 

the affine motion model is in the following form: 

ivx = ax + by 
where 

vy = 	+ ay' 

	

10 	 (x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

in the equation vx = ax + by, a is a horizontal coordinate coefficient of the horizontal 

component of the affine motion model, and b is a vertical coordinate coefficient of the horizontal 

	

15 	component of the affine motion model; and in the equation vy = —bx + ay, a is a vertical 

coordinate coefficient of the vertical component of the affine motion model, and —b is a horizontal 

coordinate coefficient of the vertical component of the affine motion model. 

[0061] 	With reference to the fourth aspect, in a first possible implementation of the fourth 

aspect, the affine motion model further includes a horizontal displacement coefficient c of the 

	

20 	horizontal component of the affine motion model and a vertical displacement coefficient d of the 

vertical component of the affine motion model, and therefore, the affine motion model is in the 

following form: 

fvx = ax + by + c 

tvy = -bx + ay + cl.  

[0062] 	With reference to the fourth aspect or the first possible implementation of the fourth 

	

25 	aspect, in a second possible implementation of the fourth aspect, the obtaining a motion vector of 

any pixel sample in the current picture block through computation by using an affine motion model 

and the motion vector 2-tuple includes: 

obtaining values of the coefficients of the affine motion model by using the motion 

vectors of the two pixel samples and locations of the two pixel samples; and 

	

30 	 obtaining the motion vector of the any pixel sample in the current picture block by using 

the affine motion model and the values of the coefficients of the affine motion model. 

[0063] 	With reference to the fourth aspect, or the first or the second possible implementation of 

the fourth aspect, in a third possible implementation of the fourth aspect, the obtaining a motion 
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vector of any pixel sample in the current picture block through computation by using an affine 

motion model and the motion vector 2-tuple includes: obtaining the values of the coefficients of the 

affine motion model by using a ratio of a difference between horizontal components of the motion 

vectors of the two pixel samples to a distance between the two pixel samples and a ratio of a 

	

5 	difference between vertical components of the motion vectors of the two pixel samples to the 

distance between the two pixel samples; and 

obtaining the motion vector of the any pixel sample in the current picture block by using 

the affine motion model and the values of the coefficients of the affine motion model. 

[0064] 	With reference to the fourth aspect, or the first or the second possible implementation of 

	

10 	the fourth aspect, in a fourth possible implementation of the fourth aspect, the obtaining a motion 

vector of any pixel sample in the current picture block through computation by using an affine 

motion model and the motion vector 2-tuple includes: 

obtaining the values of the coefficients of the affine motion model by using a ratio of a 

weighted sum of components of the motion vectors of the two pixel samples to a distance between 

	

15 	the two pixel samples or to a square of a distance between the two pixel samples; and 

obtaining the motion vector of the any pixel sample in the current picture block by using 

the affine motion model and the values of the coefficients of the affine motion model. 

[0065] 	With reference to any one of the fourth aspect, or the first to the third possible 

implementations of the fourth aspect, in a fifth possible implementation of the fourth aspect, when 

	

20 	the two pixel samples include an upper left pixel sample of the current picture block and a pixel 

sample in a right region on a right side of the upper left pixel sample, the affine motion model is 

specifically: 

IVX = vxi  vxo  v -v X °Y1 Y  + - 
y . vxo  

W 	W 	, where 

(vxo,vy) are a motion vector of the upper left pixel sample, (vxi, vy i) are a motion 

25 	vector of the pixel sample in the right region, and w is a distance between the two pixel samples. 

[0066] 	With reference to any one of the fourth aspect, or the first to the third possible 

implementations of the fourth aspect, in a sixth possible implementation of the fourth aspect, when 

the two pixel samples include an upper left pixel sample of the current picture block and a pixel 

sample in a lower region below the upper left pixel sample, the affine motion model is specifically: 

1
h 	 h 

	

u.Yz —vYo 	vx2  —vxo  
VX = 	X ± 	y + vxo  

30 	

= 
	where vx 	vxo 

X ± VY2 vYo  
vY 	h Y vYo 

vy  = vy1-vyo x  vxi-vxo  
Y + vYo 
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(vxo, vyo) are a motion vector of the upper left pixel sample, (m, v3)2) are a motion 

vector of the pixel sample in the lower region, and h is a distance between the two pixel samples. 

[0067] 	With reference to any one of the fourth aspect, or the first, the second, or the fourth 

possible implementation of the fourth aspect, in a seventh possible implementation of the fourth 

	

5 	aspect, when the two pixel samples include an upper left pixel sample of the current picture block 

and a pixel sample in a lower right region on a lower right side of the upper left pixel sample, the 

affine motion model is specifically: 

vx = 
on,w, + vh 
	 x + 

hi) — Cvxa  wi  + vyo  hi) (vxotti  — vy2w1)  — (vxohi  — vyow,) 
y + vx 0 

wiz + hi  2 	 W1 2 + h1 2  
(VX3h1-  Vy3W2)-  (vxotti  — vyowi) 	(vx,wi  + vyihi)— (vxow, + vyol t 1) 

vY — 	 x+ 	 Y + vYo wi  2  + h12 	 W
2.
2 + hi 2  

, where 

(vx., v.y.) are a motion vector of the upper left pixel sample, (VX3, vv -.7 3) are a motion 

h1  

	

10 	vector of the pixel sample in the lower right region, 	is a distance in a vertical direction between 

wi 
the two pixel samples, 	is a distance in a horizontal direction between the two pixel samples, 

w12  h12  
and 	 is a square of the distance between the two pixel samples. 

[0068] 	With reference to any one of the fourth aspect, or the first to the seventh possible 

implementations of the fourth aspect, in an eighth possible implementation of the fourth aspect, 

15 after the obtaining a motion vector of any pixel sample in the current picture block through 

computation by using an affine motion model and the motion vector 2-tuple, the method further 

includes: 

performing motion compensation predictive coding on the any pixel sample in the 

current picture block by using the motion vector that is of the any pixel sample in the current 

	

20 	picture block and is obtained through computation. 

[0069] 	With reference to any one of the fourth aspect, or the first to the seventh possible 

implementations of the fourth aspect, in a ninth possible implementation of the fourth aspect, after 

the determining a predicted pixel value of a pixel of the any pixel sample in the current picture 

block, the method further includes: 

	

25 	 performing motion compensation decoding on the any pixel sample by using the motion 

vector that is of the any pixel sample in the current picture block and is obtained through 

computation, and obtaining a pixel reconstruction value of the any pixel sample. 

[0070] 	According to a fifth aspect, an embodiment of the present invention provides a picture 

processing apparatus, including: 
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an obtaining unit, configured to obtain a motion vector 2-tuple of a current picture block, 

where the motion vector 2-tuple includes motion vectors of two pixel samples in a video frame to 

which the current picture block belongs; and 

a computation unit, configured to obtain a motion vector of any pixel sample in the 

	

5 	current picture block through computation by using an affine motion model and the motion vector 

2-tuple obtained by the obtaining unit; where 

the affine motion model is in the following form: 

ivx = ax + by 
(vy = —bx + ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

	

10 	motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

vx = ax + by 
in the equation 	 , a is a horizontal coordinate coefficient of the horizontal 

component of the affine motion model, and b is a vertical coordinate coefficient of the horizontal 

vy = —bx + ay 
component of the affine motion model; and in the equation 	 , a is a vertical 

	

15 	coordinate coefficient of the vertical component of the affine motion model, and —b is a horizontal 

coordinate coefficient of the vertical component of the affine motion model. 

[0071] 	With reference to the fifth aspect, in a first possible implementation of the fifth aspect, 

the affine motion model further includes a horizontal displacement coefficient c of the horizontal 

component of the affine motion model and a vertical displacement coefficient d of the vertical 

	

20 	component of the affine motion model, and therefore, the affine motion model is in the following 

form: 

f

vx = ax + by + c 
vy = —bx + ay + d 

[0072] 	With reference to the fifth aspect or the first possible implementation of the fifth aspect, 

in a second possible implementation of the fifth aspect, the computation unit is specifically 

	

25 	configured to: 

obtain values of the coefficients of the affine motion model by using the motion vectors 

of the two pixel samples and locations of the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the 

affine motion model and the values of the coefficients of the affine motion model. 
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[0073] 	With reference to the fifth aspect, or the first or the second possible implementation of 

the fifth aspect, in a third possible implementation of the fifth aspect, the computation unit is 

specifically configured to: 

obtain the values of the coefficients of the affine motion model by using a ratio of a 

	

5 	difference between horizontal components of the motion vectors of the two pixel samples to a 

distance between the two pixel samples and a ratio of a difference between vertical components of 

the motion vectors of the two pixel samples to the distance between the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the 

affine motion model and the values of the coefficients of the affine motion model. 

	

10 	[0074] 	With reference to the fifth aspect, or the first or the second possible implementation of 

the fifth aspect, in a fourth possible implementation of the fifth aspect, the computation unit is 

specifically configured to: 

obtain the values of the coefficients of the affine motion model by using a ratio of a 

weighted sum of components of the motion vectors of the two pixel samples to a distance between 

	

15 	the two pixel samples or to a square of a distance between the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the 

affine motion model and the values of the coefficients of the affine motion model. 

[0075] 	With reference to any one of the fifth aspect, or the first to the third possible 

implementations of the fifth aspect, in a fifth possible implementation of the fifth aspect, when the 

	

20 	two pixel samples include an upper left pixel sample of the current picture block and a pixel sample 

in a right region on a right side of the upper left pixel sample, the affine motion model is 

specifically: 

vxi —vx. 	—tvo vxo  
, where 

vx = 	X 	 y 

vYi vYo 	vxi  —vxo  
i 

VY 	
w 
	X ± 	Y vYo 

(vxo, vyo) are a motion vector of the upper left pixel sample, (vx , vy i) are a motion 

25 	vector of the pixel sample in the right region, and w is a distance between the two pixel samples. 

[0076] 	With reference to any one of the fifth aspect, or the first to the third possible 

implementations of the fifth aspect, in a sixth possible implementation of the fifth aspect, when the 

two pixel samples include an upper left pixel sample of the current picture block and a pixel sample 

in a lower region below the upper left pixel sample, the affine motion model is specifically: 

vYz —vYo 	vx2  —vxo  
VX = 	X ± 	y + vxo  

vx2 —vxo 	trYz —  vYo  
VY 	X ± 	Y VY0 

30 	
h 	h

, where 
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(vX0, vyo) are a motion vector of the upper left pixel sample, (vx2, vy2) are a motion 

vector of the pixel sample in the lower region, and h is a distance between the two pixel samples. 

[0077] 	With reference to any one of the fifth aspect, or the first, the second, or the fourth 

possible implementation of the fifth aspect, in a seventh possible implementation of the fifth aspect, 

5 	when the two pixel samples include an upper left pixel sample of the current picture block and a 

pixel sample in a lower right region on a lower right side of the upper left pixel sample, the affine 

motion model is specifically: 

{ 
LTX = 

(vx2w, + vy3  hi) — (vx owi +  vyo  hi) 
X + 

(vx,hi— 
WI  2  + hi  2  

(VILA — VY3W1) — (1,,Co hi — VY0W1)
x + 

(VX31411 
rY — w12  + h12  

(VXo, 11)A) are a motion vector of the upper left pixel sample, (vx3, iry,) are a motion 

h1  
10 	vector of the pixel sample in the lower right region, 	is a distance in a vertical direction between 

wi  
the two pixel samples, 	is a distance in a horizontal direction between the two pixel samples, 

2 L. 2 
W1 ± and 	 is a square of the distance between the two pixel samples. 

[0078] 	With reference to any one of the fifth aspect, or the first to the seventh possible 

implementations of the fifth aspect, in an eighth possible implementation of the fifth aspect, when 

15 

	

	the picture processing apparatus is applied to a video coding apparatus, the apparatus further 

includes an encoding unit, configured to perform motion compensation predictive coding on the any 

pixel sample in the current picture block by using the motion vector that is of the any pixel sample 

in the current picture block and is obtained by the computation unit through computation. 

[0079] 	With reference to any one of the fifth aspect, or the first to the seventh possible 

20 	implementations of the fifth aspect, in a ninth possible implementation of the fifth aspect, when the 

picture processing apparatus is applied to a video coding apparatus, the apparatus further includes a 

decoding unit, configured to perform motion compensation decoding on the any pixel sample by 

using the motion vector that is of the any pixel sample in the current picture block and is obtained 

by the computation unit through computation, and obtain a pixel reconstruction value of the any 

25 	pixel sample. 

[0080] 	According to a sixth aspect, an embodiment of the present invention provides a picture 

processing apparatus, including: 

a processor and a memory, where 

the processor invokes code or an instruction stored in the memory, so that the processor 

vya 	— (Vxohl — %To wi) 
y + vxo  

w12  + h12  
+ vy,h,)— (vxow,+ vyo  hi  ) 

wi  2  + 2 	 17Yo 
 , where 
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is configured to: obtain a motion vector 2-tuple of a current picture block, where the motion vector 

2-tuple includes motion vectors of two pixel samples in a video frame to which the current picture 

block belongs; and 

obtain a motion vector of any pixel sample in the current picture block through 

	

5 	computation by using an affine motion model and the motion vector 2-tuple; where 

the affine motion model is in the following form: 

ivx = ax + by 
ry = —bx + ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

	

10 	any pixel sample; and 

vx = ax + by 
in the equation 	 , a is a horizontal coordinate coefficient of the horizontal 

component of the affine motion model, and b is a vertical coordinate coefficient of the horizontal 

vy = —bx + ay 
component of the affine motion model; and in the equation 	 , a is a vertical 

coordinate coefficient of the vertical component of the affine motion model, and —b is a horizontal 

	

15 	coordinate coefficient of the vertical component of the affine motion model. 

[0081] 	With reference to the sixth aspect, in a first possible implementation of the sixth aspect, 

the affine motion model further includes a horizontal displacement coefficient c of the horizontal 

component of the affine motion model and a vertical displacement coefficient d of the vertical 

component of the affine motion model, and therefore, the affine motion model is in the following 

20 form: 

ivx = ax+by+c  
(vy = —bx + ay + d 

100821 	With reference to the sixth aspect or the first possible implementation of the sixth aspect, 

in a second possible implementation of the sixth aspect, in an aspect of obtaining the motion vector 

of the any pixel sample in the current picture block through computation by using the affine motion 

	

25 	model and the motion vector 2-tuple, the processor is configured to: obtain values of the 

coefficients of the affine motion model by using the motion vectors of the two pixel samples and 

locations of the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the 

affine motion model and the values of the coefficients of the affine motion model. 
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[0083] 	With reference to the sixth aspect, or the first or the second possible implementation of 

the sixth aspect, in a third possible implementation of the sixth aspect, in the aspect of obtaining the 

motion vector of the any pixel sample in the current picture block through computation by using the 

affine motion model and the motion vector 2-tuple, the processor is configured to: obtain the values 

	

5 	of the coefficients of the affine motion model by using a ratio of a difference between horizontal 

components of the motion vectors of the two pixel samples to a distance between the two pixel 

samples and a ratio of a difference between vertical components of the motion vectors of the two 

pixel samples to the distance between the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the 

	

10 	affine motion model and the values of the coefficients of the affine motion model. 

[0084] 	With reference to the sixth aspect, or the first or the second possible implementation of 

the sixth aspect, in a fourth possible implementation of the sixth aspect, in the aspect of obtaining 

the motion vector of the any pixel sample in the current picture block through computation by using 

the affine motion model and the motion vector 2-tuple, the processor is configured to: obtain the 

	

15 	values of the coefficients of the affine motion model by using a ratio of a weighted sum of 

components of the motion vectors of the two pixel samples to a distance between the two pixel 

samples or to a square of a distance between the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the 

affine motion model and the values of the coefficients of the affine motion model. 

	

20 	[0085] 	With reference to any one of the sixth aspect, or the first to the third possible 

implementations of the sixth aspect, in a fifth possible implementation of the sixth aspect, when the 

two pixel samples include an upper left pixel sample of the current picture block and a pixel sample 

in a right region on a right side of the upper left pixel sample, the affine motion model is 

specifically: 

	

vxi  —vxo 	vYi -vyo 
VX = 	x 	y + vxo  

w 	 w 
vyi—vY0 

 x + 
vx, —vxo  

	

vy — 	y + vyo  
w 	 w 

	

25 	 , where 

(vxo, vyo) are a motion vector of the upper left pixel sample, (vxi, vyi) are a motion 

vector of the pixel sample in the right region, and w is a distance between the two pixel samples. 

[0086] 	With reference to any one of the sixth aspect, or the first to the third possible 

implementations of the sixth aspect, in a sixth possible implementation of the sixth aspect, when the 

	

30 	two pixel samples include an upper left pixel sample of the current picture block and a pixel sample 

in a lower region below the upper left pixel sample, the affine motion model is specifically: 
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vYz—vYo 	vx2—vxo  
11.1X = 	x + 	 y + VX 

vz2 —vxo 	I"Yz vYo  
Vy= 	 x+ 	Y vY0 

, where 

(vx., vy.) are a motion vector of the upper left pixel sample, (vx2, vy2) are a motion 

vector of the pixel sample in the lower region, and h is a distance between the two pixel samples. 

[0087] 	With reference to any one of the sixth aspect, or the first, the second, or the fourth 

	

5 	possible implementation of the sixth aspect, in a seventh possible implementation of the sixth aspect, 

when the two pixel samples include an upper left pixel sample of the current picture block and a 

pixel sample in a lower right region on a lower right side of the upper left pixel sample, the affine 

motion model is specifically: 

( 	(vx,w, + vy, hi) — (vxow, + vyp hi ) 	(vxihi — vyaw,)— (vx oh, — vyowi ) 
vx = 	 x + y + Ian  

wi z + hi 2 	 wi  2  + hi 2  
I
vy 
	(vxahi —  vyawi ) — (vx,, hi  —  vy,,wi) 

x +
(vx3wi + vy,hi)— (vx,,w, + vy„hi ) 

Wa 2  + 11, 2 	 W12  + ha2 
	 Y + vY0  

, where 

	

10 	 (vxo, vyo) are a motion vector of the upper left pixel sample, (vx,, vy3) are a motion 

h 
vector of the pixel sample in the lower right region, 1  is a distance in a vertical direction between 

the two pixel samples, 	1  is a distance in a horizontal direction between the two pixel samples, 

w12  + h12  
and 	 is a square of the distance between the two pixel samples. 

[0088] 	With reference to any one of the sixth aspect, or the first to the seventh possible 

	

15 	implementations of the sixth aspect, in an eighth possible implementation of the sixth aspect, when 

the picture processing apparatus is applied to a video coding apparatus, the processor is further 

configured to: after obtaining the motion vector of the any pixel sample in the current picture block 

through computation by using the affine motion model and the motion vector 2-tuple, perform 

motion compensation predictive coding on the any pixel sample in the current picture block by 

	

20 	using the motion vector that is of the any pixel sample in the current picture block and is obtained 

through computation. 

[0089] 	With reference to any one of the sixth aspect, or the first to the seventh possible 

implementations of the sixth aspect, in a ninth possible implementation of the sixth aspect, the 

processor is further configured to: after determining a predicted pixel value of a pixel of the any 

	

25 	pixel sample in the current picture block, perform motion compensation decoding on the any pixel 

sample by using the motion vector that is of the any pixel sample in the current picture block and is 

obtained through computation, and obtain a pixel reconstruction value of the any pixel sample. 

28 



[0090] 	According to a seventh aspect, an embodiment of the present invention provides a 

picture processing method, including: 

obtaining coefficients of an affine motion model, and obtaining a motion vector of any 

pixel sample in the current picture block through computation by using the coefficients of the affine 

	

5 	motion model and the affine motion model; and 

determining a predicted pixel value of a pixel of the any pixel sample by using the 

motion vector that is of the any pixel sample and is obtained through computation; where 

the affine motion model is in the following form: 

ivx = ax + by 
tvy = —bx + ay 

, where 

	

10 	 (x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; 

vx = ax -F by 
in the equation 	 , a is a horizontal coordinate coefficient of the horizontal 

component of the affine motion model, and b is a vertical coordinate coefficient of the horizontal 

vy = —bx + ay 

	

15 	component of the affine motion model; and in the equation 	 , a is a vertical 

coordinate coefficient of the vertical component of the affine motion model, —b is a horizontal 

coordinate coefficient of the vertical component of the affine motion model, and the coefficients of 

the affine motion model include a and b; and 

the coefficients of the affine motion model further include a horizontal displacement 

	

20 	coefficient c of the horizontal component of the affine motion model and a vertical displacement 

coefficient d of the vertical component of the affine motion model, and therefore, the affine motion 

model is in the following form: 

ivx = ax + by + c 
vy = —bx + ay + d 

[0091] 	According to an eighth aspect, an embodiment of the present invention provides a 

	

25 	picture processing apparatus, including: 

an obtaining unit, configured to obtain coefficients of an affine motion model; 

a computation unit, configured to obtain a motion vector of any pixel sample in the 

current picture block through computation by using the coefficients of the affine motion model that 

are obtained by the obtaining unit and the affine motion model; and 

29 



a predicting unit, configured to determine a predicted pixel value of a pixel of the any 

pixel sample by using the motion vector that is of the any pixel sample and is obtained by the 

computation unit through computation; where 

the affine motion model is in the following form: 

rvx = ax + by 
(vy = —bx + ay 

	

5 	 , where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; 

vx = ax -1- by 
in the equation 	 , a is a horizontal coordinate coefficient of the horizontal 

	

10 	component of the affine motion model, and b is a vertical coordinate coefficient of the horizontal 

vy = —bx ay 
component of the affine motion model; and in the equation 	 , a is a vertical 

coordinate coefficient of the vertical component of the affine motion model, —b is a horizontal 

coordinate coefficient of the vertical component of the affine motion model, and the coefficients of 

the affine motion model include a and b; and 

	

15 	 the coefficients of the affine motion model further include a horizontal displacement 

coefficient c of the horizontal component of the affine motion model and a vertical displacement 

coefficient d of the vertical component of the affine motion model, and therefore, the affine motion 

model is in the following form: 

ivx = ax + by + c 
(vy = —bx + ay + d 

	

20 	[0092] 	It can be learned that, in technical solutions provided by some embodiments of the 

present invention, a pixel value of a current picture block is predicted by using an affine motion 

model and a merged motion information unit set i, where each motion information unit in the 

merged motion information unit set i is selected from at least some of motion information units in a 

candidate motion information unit set corresponding to each of two pixel samples. Because a 

	

25 	selection range of the merged motion information unit set i becomes relatively small, a mechanism 

used in a conventional technology for screening out motion information units of multiple pixel 

samples only by performing a huge amount of computation in all possible candidate motion 

information unit sets corresponding to the multiple pixel samples is abandoned. This helps improve 

coding efficiency, also helps reduce computational complexity of picture prediction performed 
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based on the affine motion model, further makes it possible to introduce the affine motion model 

into a video coding standard, and because the affine motion model is introduced, helps describe 

motion of an object more accurately, and therefore helps improve prediction accuracy. In addition, 

because a quantity of reference pixel samples may be two, this helps further reduce the 

	

5 	computational complexity of picture prediction performed based on the affine motion model after 

the affine motion model is introduced, and also helps reduce affine parameter information or a 

quantity of motion vector differences or the like transferred by an encoder. 

BRIEF DESCRIPTION OF DRAWINGS 

[0093] 	To describe the technical solutions in the embodiments of the present invention more 

	

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

embodiments and the prior art. Apparently, the accompanying drawings in the following description 

show merely some embodiments of the present invention, and persons of ordinary skill in the art 

may still derive other drawings from these accompanying drawings without creative efforts. 

[0094] 	FIG. 1-a and FIG. 1-b are schematic diagrams of several picture block partitioning 

	

15 	modes according to an embodiment of the present invention; 

[0095] 	FIG. 1-c is a schematic flowchart of a picture prediction method according to an 

embodiment of the present invention; 

[0096] 	FIG. 1-d is a schematic diagram of a picture block according to an embodiment of the 

present invention; 

	

20 	[0097] 	FIG. 2-a is a schematic flowchart of another picture prediction method according to an 

embodiment of the present invention; 

[0098] 	FIG. 2-b to FIG. 2-d are schematic diagrams of several methods for determining 

candidate motion information unit sets corresponding to pixel samples according to an embodiment 

of the present invention; 

	

25 	[0099] 	FIG. 2-e is a schematic diagram of vertex coordinates of a picture block x according to 

an embodiment of the present invention; 

[0100] 	FIG. 2-f and FIG. 2-g are schematic diagrams of affine motion of a pixel according to an 

embodiment of the present invention; 

[0101] 	FIG. 2-h and FIG. 2-i are schematic diagrams of rotational motion of a pixel according 

	

30 	to an embodiment of the present invention; 

[0102] 	FIG. 3 is a schematic flowchart of another picture prediction method according to an 

embodiment of the present invention; 

[0103] 	FIG. 4 is a schematic diagram of a picture prediction apparatus according to an 
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embodiment of the present invention; 

[0104] 	FIG. 5 is a schematic diagram of another picture prediction apparatus according to an 

embodiment of the present invention. 

[0105] 	FIG. 6 is a schematic flowchart of a picture processing method according to an 

	

5 	embodiment of the present invention; 

[0106] 	FIG. 7 is a schematic flowchart of another picture processing method according to an 

embodiment of the present invention; 

[0107] 	FIG. 8 is a schematic flowchart of another picture processing method according to an 

embodiment of the present invention; 

	

10 	[0108] 	FIG. 9 is a schematic diagram of a picture processing apparatus according to an 

embodiment of the present invention; 

[0109] 	FIG. 10 is a schematic diagram of another picture processing apparatus according to an 

embodiment of the present invention; 

[0110] 	FIG. 11 is a schematic flowchart of another picture processing method according to an 

	

15 	embodiment of the present invention; 

[0111] 	FIG. 12 is a schematic diagram of a picture processing apparatus according to an 

embodiment of the present invention; and 

[0112] 	FIG. 13 is a schematic diagram of another picture processing apparatus according to an 

embodiment of the present invention. 

	

20 	 DESCRIPTION OF EMBODIMENTS 

[0113] 	The embodiments of the present invention provide a picture prediction method and a 

related device to reduce computational complexity of picture prediction performed based on an 

affine motion model. 

[0114] 	To make the invention objectives, features, and advantages of the present invention 

	

25 	clearer and more comprehensible, the following clearly describes the technical solutions in the 

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

embodiments of the present invention. Apparently, the embodiments described in the following are 

merely a part rather than all of the embodiments of the present invention. All other embodiments 

obtained by persons of ordinary skill in the art based on the embodiments of the present invention 

	

30 	without creative efforts shall fall within the protection scope of the present invention. 

[0115] 	In the specification, claims, and accompanying drawings of the present invention, the 

terms "first", "second", "third", "fourth", and so on are intended to distinguish between different 

objects but do not indicate a particular order. In addition, the terms "including", "including", or any 
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other variant thereof, are intended to cover a non-exclusive inclusion. For example, a process, a 

method, a system, a product, or a device that includes a series of steps or units is not limited to the 

listed steps or units, but optionally further includes an unlisted step or unit, or optionally further 

includes another inherent step or unit of the process, the method, the product, or the device. 

	

5 	[0116] 	The following first describes some concepts that may be used in the embodiments of the 

present invention. 

[0117] 	In most coding frameworks, a video sequence includes a series of pictures (picture), the 

pictures are further divided into slices (slice), and the slices are further divided into blocks (block). 

Video coding is to perform coding processing from left to right and from top to bottom row by row 

	

10 	starting from an upper left corner location of a picture by using a block as a unit. In some new video 

coding standards, the concept of a block is further extended. A macroblock (macroblock, MB for 

short) is defined in the H.264 standard, and the MB may be further divided into multiple prediction 

blocks (partition) that can be used for predictive coding. In the HEVC standard, basic concepts such 

as a coding unit (coding unit, CU for short), a prediction unit (prediction unit, PU for short), and a 

	

15 	transform unit (transform unit, TU for short) are used, multiple units are classified according to 

functions, and a completely new tree-based structure is used for description. For example, the CU 

may be divided into smaller CUs according to a quadtree, and the smaller CUs may be further 

divided to form a quadtree structure. The PU and the TU also have similar tree structures. 

Regardless of whether a unit is a CU, a PU, or a TU, the unit belongs to the concept of a block 

	

20 	block in essence. The CU is similar to a macroblock MB or a coding block, and is a basic unit for 

partitioning and encoding a coding picture. The PU may correspond to a prediction block, and is a 

basic unit for predictive coding. The CU is further divided into multiple PUs according to a 

partitioning mode. The TU may correspond to a transform block, and is a basic unit for 

transforming a prediction residual. In the high efficiency video coding (high efficiency video coding, 

	

25 	HEVC for short) standard, they may be collectively referred to as coding tree blocks (coding tree 

block, CTB for short), or the like. 

[0118] 	In the HEVC standard, a size of a coding unit may include four levels: 64x64, 32x32, 

16x16, and 8x8. Coding units at each level may be divided into prediction units of different sizes 

according to intra-frame prediction and inter-frame prediction. For example, as shown in FIG. 1-a 

	

30 	and FIG. 1-b, FIG. 1-a illustrates by way of example a prediction unit partitioning mode 

corresponding to intra-frame prediction. FIG. 1-b illustrates by way of example several prediction 

unit partitioning modes corresponding to inter-frame prediction. 

[0119] 	In a development and evolution process of a video coding technology, video coding 

experts figure out various methods to use temporal and spatial correlation between adjacent 
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coding/decoding blocks to try to improve coding efficiency. In the H264 or advanced video coding 

(advanced video coding, AVC for short) standard, a skip mode (skip mode) and a direct mode 

(direct mode) become effective tools for improving coding efficiency. Blocks of the two coding 

modes used when a bit rate is low can occupy more than a half of an entire coding sequence. When 

	

5 	the skip mode is used, a motion vector of a current picture block can be derived by using adjacent 

motion vectors only by adding a skip mode flag to a bit stream, and a value of a reference block is 

directly copied according to the motion vector as a reconstruction value of the current picture block. 

In addition, when the direct mode is used, an encoder may derive the motion vector of the current 

picture block by using the adjacent motion vectors, and directly copy the value of the reference 

	

10 	block according to the motion vector as a predicted value of the current picture block, and perform 

predictive coding on the current picture block by using the predicted value in the encoder. In the 

current latest high efficiency video coding (high efficiency video coding, HEVC for short) standard, 

some new coding tools are introduced to further improve video coding efficiency. A merge coding 

(merge) mode and an advanced motion vector prediction (advanced motion vector prediction, 

	

15 	AMVP for short) mode are two important inter-frame prediction tools. In merge coding (merge), 

motion information (which may include a motion vector (motion vector, MV for short), a prediction 

direction, a reference frame index, and the like) of coded blocks near a current coding block is used 

to construct a candidate motion information set; through comparison, candidate motion information 

with highest coding efficiency may be selected as motion information of the current coding block, a 

	

20 	predicted value of the current coding block is found from the reference frame, and predictive coding 

is performed on the current coding block; and at a same time, an index value indicating from which 

adjacent coded block the motion information is selected may be written into a bit stream. When the 

advanced motion vector prediction mode is used, a motion vector of an adjacent coded block is used 

as a motion vector predictor of the current coding block. A motion vector with highest coding 

	

25 	efficiency may be selected and used to predict a motion vector of the current coding block, and an 

index value indicating which adjacent motion vector is selected may be written a video bit stream. 

[0120] 	The following continues to discuss the technical solutions of the embodiments of the 

present invention. 

[0121] 	The following first describes a picture prediction method provided by an embodiment of 

	

30 	the present invention. The picture prediction method provided by this embodiment of the present 

invention is performed by a video coding apparatus or a video decoding apparatus. The video 

coding apparatus or the video decoding apparatus may be any apparatus that needs to output or 

store a video, for example, a device such as a notebook computer, a tablet computer, a personal 

computer, a mobile phone, or a video server. 
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[0122] 	In an embodiment of a picture prediction method according to the present invention, the 

picture prediction method includes: determining two pixel samples in a current picture block, and 

determining a candidate motion information unit set corresponding to each of the two pixel samples, 

where the candidate motion information unit set corresponding to each pixel sample includes at 

	

5 	least one candidate motion information unit; determining a merged motion information unit set i 

including two motion information units, where each motion information unit in the merged motion 

information unit set i is selected from at least some of motion information units in the candidate 

motion information unit set corresponding to each of the two pixel samples, and the motion 

information unit includes a motion vector whose prediction direction is forward and/or a motion 

	

10 	vector whose prediction direction is backward; and predicting a pixel value of the current picture 

block by using an affine motion model and the merged motion information unit set i. 

[0123] 	Referring to FIG. 1-c, FIG. 1-c is a schematic flowchart of a picture prediction method 

according to an embodiment of the present invention. As shown by way of example in FIG. 1-c, a 

picture prediction method provided by an embodiment of the present invention may include the 

	

15 	following steps. 

[0124] 	S101. Determine two pixel samples in a current picture block, and determine a candidate 

motion information unit set corresponding to each of the two pixel samples. 

[0125] 	The candidate motion information unit set corresponding to each pixel sample includes 

at least one candidate motion information unit. 

	

20 	[0126] 	The pixel sample mentioned in each embodiment of the present invention may be a pixel 

or a pixel block including at least two pixels. 

[0127] 	The motion information unit mentioned in each embodiment of the present invention 

may include a motion vector whose prediction direction is forward and/or a motion vector whose 

prediction direction is backward. That is, one motion information unit may include one motion 

	

25 	vector or may include two motion vectors with different prediction directions. 

[0128] 	If a prediction direction corresponding to a motion information unit is forward, it 

indicates that the motion information unit includes a motion vector whose prediction direction is 

forward but does not include a motion vector whose prediction direction is backward. If a 

prediction direction corresponding to a motion information unit is backward, it indicates that the 

	

30 	motion information unit includes a motion vector whose prediction direction is backward but does 

not include a motion vector whose prediction direction is forward. If a prediction direction 

corresponding to a motion information unit is unidirectional, it indicates that the motion 

information unit includes a motion vector whose prediction direction is forward but does not 

include a motion vector whose prediction direction is backward, or it indicates that the motion 

35 



information unit includes a motion vector whose prediction direction is backward but does not 

include a motion vector whose prediction direction is forward. If a prediction direction 

corresponding to a motion information unit is bidirectional, it indicates that the motion information 

unit includes a motion vector whose prediction direction is forward and a motion vector whose 

	

5 	prediction direction is backward. 

[0129] 	Optionally, in some possible implementations of the present invention, the two pixel 

samples include two pixel samples in an upper left pixel sample, an upper right pixel sample, a 

lower left pixel sample, and a central pixel sample al of the current picture block. The upper left 

pixel sample of the current picture block is an upper left vertex of the current picture block, or a 

	

10 	pixel block in the current picture block and including an upper left vertex of the current picture 

block; the lower left pixel sample of the current picture block is a lower left vertex of the current 

picture block, or a pixel block in the current picture block and including a lower left vertex of the 

current picture block; the upper right pixel sample of the current picture block is an upper right 

vertex of the current picture block, or a pixel block in the current picture block and including an 

	

15 	upper right vertex of the current picture block; and the central pixel sample al of the current picture 

block is a central pixel of the current picture block, or a pixel block in the current picture block and 

including a central pixel of the current picture block. 

[0130] 	If a pixel sample is a pixel block, a size of the pixel block is, for example, 2*2, 1*2, 4*2, 

4*4, or another size. The picture block may include multiple pixel blocks. 

	

20 	[0131] 	It should be noted that, for a picture block of a w*w size, when w is an odd number (for 

example, w is equal to 3, 5, 7, or 11), a central pixel of the picture block is unique; when w is an 

even number (for example, w is equal to 4, 6, 8, or 16), there may be multiple central pixels in the 

picture block, and a central pixel sample of the picture block may be any central pixel or a specified 

central pixel in the picture block, or a central pixel sample of the picture block may be a pixel block 

	

25 	that is in the picture block and includes any central pixel, or a central pixel sample of the picture 

block may be a pixel block that is in the picture block and includes a specified central pixel. For 

example, FIG. 1-d shows by way of example a picture block of a 4*4 size, and central pixels of the 

picture block include four pixels: Al, A2, A3, and A4. In this case, a specified central pixel may be 

the pixel Al (upper left central pixel), the pixel A2 (lower left central pixel), the pixel A3 (upper 

	

30 	right central pixel), or the pixel A4 (lower right central pixel). Other cases may be deduced in the 

same way. 

[0132] 	S102. Determine a merged motion information unit set i including two motion 

information units. 

[0133] 	Each motion information unit in the merged motion information unit set i is selected 
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from at least some of motion information units in the candidate motion information unit set 

corresponding to each of the two pixel samples. The motion information unit includes a motion 

vector whose prediction direction is forward and/or a motion vector whose prediction direction is 

backward. 

	

5 	[0134] 	For example, it is assumed that the two pixel samples include a pixel sample 001 and a 

pixel sample 002. A candidate motion information unit set corresponding to the pixel sample 001 is 

a candidate motion information unit set 011. A candidate motion information unit set corresponding 

to the pixel sample 002 is a candidate motion information unit set 022. The merged motion 

information unit set i includes a motion information unit CO1 and a motion information unit CO2. 

	

10 	The motion information unit CO1 may be selected from the candidate motion information unit set 

011, the motion information unit CO2 may be selected from the candidate motion information unit 

set 022, and so on. 

[0135] 	It may be understood that, assuming that the merged motion information unit set i 

includes the motion information unit CO1 and the motion information unit CO2, where either of the 

	

15 	motion information unit CO1 and the motion information unit CO2 may include a motion vector 

whose prediction direction is forward and/or a motion vector whose prediction direction is 

backward, the merged motion information unit set i may include two motion vectors (prediction 

directions corresponding to the two motion vectors may be forward or backward, or the two motion 

vectors may include one motion vector whose prediction direction is forward and one motion vector 

20 whose prediction direction is backward, or may include four motion vectors (the four motion 

vectors may include two motion vectors whose prediction directions are forward and two motion 

vectors whose prediction directions are backward), or may include three motion vectors (the three 

motion vectors may also include one motion vector whose prediction direction is forward and two 

motion vectors whose prediction directions are backward, or may include two motion vectors 

25 whose prediction directions are forward and one motion vector whose prediction direction is 

backward). 

[0136] 	S103. Predict a pixel value of the current picture block by using an affine motion model 

and the merged motion information unit set i. 

[0137] 	The current picture block may be a current coding block or a current decoding block. 

	

30 	[0138] 	It can be learned that, in the technical solution of this embodiment, a pixel value of a 

current picture block is predicted by using an affine motion model and a merged motion information 

unit set i, where each motion information unit in the merged motion information unit set i is 

selected from at least some of motion information units in a candidate motion information unit set 

corresponding to each of two pixel samples. Because a selection range of the merged motion 
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information unit set i becomes relatively small, a mechanism used in a conventional technology for 

screening out motion information units of multiple pixel samples only by performing a huge 

amount of computation in all possible candidate motion information unit sets of the multiple pixel 

samples is abandoned. This helps improve coding efficiency, also helps reduce computational 

	

5 	complexity of picture prediction performed based on the affine motion model, further makes it 

possible to introduce the affine motion model into a video coding standard, and because the affine 

motion model is introduced, helps describe motion of an object more accurately, and therefore helps 

improve prediction accuracy. In addition, because a quantity of reference pixel samples may be two, 

this helps further reduce the computational complexity of picture prediction performed based on the 

10 affine motion model after the affine motion model is introduced, and also helps reduce affine 

parameter information or a quantity of motion vector differences or the like transferred by an 

encoder. 

[0139] 	The picture prediction method provided by this embodiment may be applied to a video 

coding process or may be applied to a video decoding process. 

	

15 	[0140] 	In an actual application, the merged motion information unit set i including the two 

motion information units may be determined in various manners. 

[0141] 	Optionally, in some possible implementations of the present invention, the determining a 

merged motion information unit set i including two motion information units includes: determining, 

from N candidate merged motion information unit sets, the merged motion information unit set i 

	

20 	including the two motion information units, where each motion information unit included in each of 

the N candidate merged motion information unit sets is selected from at least some of 

constraint-compliant motion information units in the candidate motion information unit set 

corresponding to each of the two pixel samples, N is a positive integer, the N candidate merged 

motion information unit sets are different from each other, and each of the N candidate merged 

	

25 	motion information unit sets includes two motion information units. 

[0142] 	That two candidate merged motion information unit sets are different may mean that 

motion information units included in the candidate merged motion information unit sets are not 

completely the same. 

[0143] 	That two motion information units are different may mean that motion vectors included 

	

30 	in the two motion information units are different, or that prediction directions corresponding to 

motion vectors included in the two motion information units are different, or that reference frame 

indexes corresponding to motion vectors included in the two motion information units are different. 

That two motion information units are the same may mean that motion vectors included in the two 

motion information units are the same, and that prediction directions corresponding to the motion 
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vectors included in the two motion information units are the same, and that reference frame indexes 

corresponding to the motion vectors included in the two motion information units are the same. 

[0144] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction method is applied to the video decoding process, the determining, from N candidate 

	

5 	merged motion information unit sets, the merged motion information unit set i including the two 

motion information units may include: determining, from the N candidate merged motion 

information unit sets, based on an identifier that is of the merged motion information unit set i and 

is obtained from a video bit stream, the merged motion information unit set i including the two 

motion information units. 

	

10 	[0145] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction method is applied to the video coding process, the method may further include: writing 

an identifier of the merged motion information unit set i into a video bit stream. The identifier of the 

merged motion information unit set i may be any information that can identify the merged motion 

information unit set i. For example, the identifier of the merged motion information unit set i may 

	

15 	be an index of the merged motion information unit set i in a merged motion information unit set list. 

[0146] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction method is applied to the video coding process, the method further includes: obtaining 

motion vector predictors of the two pixel samples by using motion vectors of pixel samples 

spatially adjacent or temporally adjacent to the two pixel samples, obtaining motion vector 

	

20 	differences of the two pixel samples according to the motion vector predictors of the two pixel 

samples, and writing the motion vector differences of the two pixel samples into a video bit stream. 

[0147] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction method is applied to the video decoding process, the method further includes: decoding 

the video bit stream to obtain motion vector differences of the two pixel samples, obtaining motion 

	

25 	vector predictors of the two pixel samples by using motion vectors of pixel samples spatially 

adjacent or temporally adjacent to the two pixel samples, and obtaining the motion vectors of the 

two pixel samples separately based on the motion vector predictors of the two pixel samples and the 

motion vector differences of the two pixel samples. 

[0148] 	Optionally, in some possible implementations of the present invention, the determining, 

	

30 	from N candidate merged motion information unit sets, the merged motion information unit set i 

including the two motion information units may include: determining, from the N candidate merged 

motion information unit sets, based on distortion or a rate distortion cost, the merged motion 

information unit set i including the two motion information units. 

[0149] 	Optionally, a rate distortion cost corresponding to the merged motion information unit 
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set i is lower than or equal to a rate distortion cost corresponding to any one of the N candidate 

merged motion information unit sets except the merged motion information unit set i. 

[0150] 	Optionally, distortion corresponding to the merged motion information unit set i is less 

than or equal to distortion corresponding to any one of the N candidate merged motion information 

	

5 	unit sets except the merged motion information unit set i. 

[0151] 	A rate distortion cost corresponding to a candidate merged motion information unit set in 

the N candidate merged motion information unit sets (for example, the merged motion information 

unit set i in the N candidate merged motion information unit sets) may be, for example, a rate 

distortion cost corresponding to a predicted pixel value of a picture block (for example, the current 

	

10 	picture block) obtained by predicting the pixel value of the picture block by using the candidate 

merged motion information unit set (for example, the merged motion information unit set i). 

[0152] 	Distortion corresponding to a candidate merged motion information unit set in the N 

candidate merged motion information unit sets (for example, the merged motion information unit 

set i in the N candidate merged motion information unit sets) may be, for example, distortion 

	

15 	between an original pixel value of a picture block (for example, the current picture block) and a 

predicted pixel value of the picture block obtained by predicting the pixel value of the picture block 

by using the candidate merged motion information unit set (for example, the merged motion 

information unit set i) (namely, the distortion between the original pixel value and the predicted 

pixel value of the picture block). 

	

20 	[0153] 	In some possible implementations of the present invention, distortion between an 

original pixel value of a picture block (for example, the current picture block) and a predicted pixel 

value of the picture block obtained by predicting the pixel value of the picture block by using the 

candidate merged motion information unit set (for example, the merged motion information unit set 

i) may be specifically, for example, a sum of quadratic differences (SSD, sum of quadratic 

	

25 	differences) or a sum of absolute differences (SAD, sum of absolute differences) or a sum of 

differences between the original pixel value of the picture block (for example, the current picture 

block) and the predicted pixel value of the picture block obtained by predicting the pixel value of 

the picture block by using the candidate merged motion information unit set (for example, the 

merged motion information unit set i), or another distortion parameter that can measure the 

	

30 	distortion. 

[0154] 	N is a positive integer. For example, N may be, for example, equal to 1, 2, 3, 4, 5, 6, 8, 

or another value. 

[0155] 	Optionally, in some possible implementations of the present invention, motion 

information units in any one of the N candidate merged motion information unit sets may be 
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different from each other. 

[0156] 	Optionally, in some possible implementations of the present invention, the N candidate 

merged motion information unit sets meet at least one of a first condition, a second condition, a 

third condition, a fourth condition, or a fifth condition. 

	

5 	[0157] 	The first condition includes that a motion mode of the current picture block indicated by 

a motion information unit in any one of the N candidate merged motion information unit sets is 

non-translational motion. For example, if all motion vectors corresponding to a first prediction 

direction in a candidate merged motion information unit set are equal, it may be considered that the 

motion mode of the current picture block indicated by a motion information unit in the candidate 

	

10 	merged motion information unit set is translational motion; otherwise, it may be considered that the 

motion mode of the current picture block indicated by a motion information unit in the candidate 

merged motion information unit set is non-translational motion, where the first prediction direction 

is forward or backward. For another example, if all motion vectors corresponding to a forward 

prediction direction in a candidate merged motion information unit set are equal, and all motion 

	

15 	vectors corresponding to a backward prediction directions in the candidate merged motion 

information unit set are equal, it may be considered that the motion mode of the current picture 

block indicated by a motion information unit in the candidate merged motion information unit set is 

translational motion; otherwise, it may be considered that the motion mode of the current picture 

block indicated by a motion information unit in the candidate merged motion information unit set is 

	

20 	non-translational motion. 

[0158] 	The second condition includes that prediction directions corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same. 

[0159] 	For example, when two motion information units both include a motion vector whose 

prediction direction is forward and a motion vector whose prediction direction is backward, it 

	

25 	indicates that the prediction directions corresponding to the two motion information units are the 

same. For another example, when one motion information unit in two motion information units 

includes a motion vector whose prediction direction is forward and a motion vector whose 

prediction direction is backward, and the other motion information unit includes a motion vector 

whose prediction direction is forward but does not include a motion vector whose prediction 

	

30 	direction is backward, or the other motion information unit includes a motion vector whose 

prediction direction is backward but does not include a motion vector whose prediction direction is 

forward, it may indicate that the prediction directions corresponding to the two motion information 

units are different. For another example, when one motion information unit in two motion 

information units includes a motion vector whose prediction direction is forward but does not 
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include a motion vector whose prediction direction is backward, and the other motion information 

unit includes a motion vector whose prediction direction is backward but does not include a motion 

vector whose prediction direction is forward, it may indicate that the prediction directions 

corresponding to the two motion information units are different. For another example, when two 

	

5 	motion information units both include a motion vector whose prediction direction is forward, but 

neither of the two motion information units includes a motion vector whose prediction direction is 

backward, it indicates that the prediction directions corresponding to the two motion information 

units are the same. For another example, when two motion information units both include a motion 

vector whose prediction direction is backward, but neither of the two motion information units 

	

10 	includes a motion vector whose prediction direction is forward, it indicates that the prediction 

directions corresponding to the two motion information units are the same. 

[0160] 	The third condition includes that reference frame indexes corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same. 

[0161] 	For example, when two motion information units both include a motion vector whose 

	

15 	prediction direction is forward and a motion vector whose prediction direction is backward, and 

reference frame indexes corresponding to the motion vectors whose prediction directions are 

forward in the two motion information units are the same, and reference frame indexes 

corresponding to the motion vectors whose prediction directions are backward in the two motion 

information units are the same, it may indicate that the reference frame indexes corresponding to the 

	

20 	two motion information units are the same. For another example, when one motion information unit 

in two motion information units includes a motion vector whose prediction direction is forward and 

a motion vector whose prediction direction is backward, and the other motion information unit 

includes a motion vector whose prediction direction is forward but does not include a motion vector 

whose prediction direction is backward, or the other motion information unit includes a motion 

25 vector whose prediction direction is backward but does not include a motion vector whose 

prediction direction is forward, it indicates that the prediction directions corresponding to the two 

motion information units are different, and may indicate that reference frame indexes corresponding 

to the two motion information units are different. For another example, when one motion 

information unit in two motion information units includes a motion vector whose prediction 

	

30 	direction is forward but does not include a motion vector whose prediction direction is backward, 

and the other motion information unit includes a motion vector whose prediction direction is 

backward but does not include a motion vector whose prediction direction is forward, it may 

indicate that reference frame indexes corresponding to the two motion information units are 

different. For another example, when one motion information unit in two motion information units 
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includes a motion vector whose prediction direction is forward but does not include a motion vector 

whose prediction direction is backward, and the other motion information unit includes a motion 

vector whose prediction direction is forward but does not include a motion vector whose prediction 

direction is backward, and reference frame indexes corresponding to the motion vectors whose 

	

5 	prediction directions are forward in the two motion information units are the same, it may indicate 

that reference frame indexes corresponding to the two motion information units are different. For 

another example, when one motion information unit in two motion information units includes a 

motion vector whose prediction direction is backward but does not include a motion vector whose 

prediction direction is forward, and the other motion information unit includes a motion vector 

10 whose prediction direction is backward but does not include a motion vector whose prediction 

direction is forward, and reference frame indexes corresponding to the motion vectors whose 

prediction directions are backward in the two motion information units are the same, it may indicate 

that reference frame indexes corresponding to the two motion information units are different. 

[0162] 	The fourth condition includes that an absolute value of a difference between horizontal 

	

15 	components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a horizontal component threshold, or 

that an absolute value of a difference between a horizontal component of a motion vector of one 

motion information unit in any one of the N candidate merged motion information unit sets and a 

horizontal component of a motion vector of a pixel sample Z is less than or equal to a horizontal 

	

20 	component threshold, where the pixel sample Z in the current picture block is different from either 

of the two pixel samples. The horizontal component threshold may be, for example, equal to 1/3 of 

a width of the current picture block, 1/2 of a width of the current picture block, 2/3 of a width of the 

current picture block, 3/4 of a width of the current picture block, or another value. 

[0163] 	The fifth condition includes that an absolute value of a difference between vertical 

	

25 	components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a vertical component threshold, or that 

an absolute value of a difference between a vertical component of a motion vector of any motion 

information unit in one of the N candidate merged motion information unit sets and a vertical 

component of a motion vector of a pixel sample Z is less than or equal to a horizontal component 

	

30 	threshold, where the pixel sample Z in the current picture block is different from either of the two 

pixel samples. The vertical component threshold may be, for example, equal to 1/3 of a height of 

the current picture block, 1/2 of a height of the current picture block, 2/3 of a height of the current 

picture block, 3/4 of a height of the current picture block, or another value. 

[0164] 	Assuming that the two pixel samples are the upper left pixel sample and the upper right 
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pixel sample of the current picture block, the pixel sample Z may be the lower left pixel sample, or 

the central pixel sample, or any other pixel sample of the current picture block. Other cases may be 

deduced in the same way. 

[0165] 	Optionally, in some possible implementations of the present invention, a candidate 

	

5 	motion information unit set corresponding to the upper left pixel sample of the current picture block 

includes motion information units of xl pixel samples, where the xl pixel samples include at least 

one pixel sample spatially adjacent to the upper left pixel sample of the current picture block and/or 

at least one pixel sample temporally adjacent to the upper left pixel sample of the current picture 

block, and xl is a positive integer. For example, the xl pixel samples include only at least one pixel 

	

10 	sample spatially adjacent to the upper left pixel sample of the current picture block and/or at least 

one pixel sample temporally adjacent to the upper left pixel sample of the current picture block. 

[0166] 	For example, xl may be, for example, equal to 1, 2, 3, 4, 5, 6, or another 

[0167] 	For example, the xl pixel samples include at least one of a pixel sample that has a same 

location as the upper left pixel sample of the current picture block, a pixel sample spatially adjacent 

	

15 	to a left edge of the current picture block, a pixel sample spatially adjacent to an upper left of the 

current picture block, or a pixel sample spatially adjacent to an upper edge of the current picture 

block, in a video frame temporally adjacent to a video frame to which the current picture block 

belongs. 

[0168] 	Optionally, in some possible implementations of the present invention, a candidate 

	

20 	motion information unit set corresponding to the upper right pixel sample of the current picture 

block includes motion information units of x2 pixel samples, where the x2 pixel samples include at 

least one pixel sample spatially adjacent to the upper right pixel sample of the current picture block 

and/or at least one pixel sample temporally adjacent to the upper right pixel sample of the current 

picture block, and x2 is a positive integer. 

	

25 	[0169] 	For example, x2 may be, for example, equal to 1, 2, 3, 4, 5, 6, or another value. 

[0170] 	For example, the x2 pixel samples include at least one of a pixel sample that has a same 

location as the upper right pixel sample of the current picture block, a pixel sample spatially 

adjacent to a right edge of the current picture block, a pixel sample spatially adjacent to an upper 

right of the current picture block, or a pixel sample spatially adjacent to the upper edge of the 

	

30 	current picture block, in a video frame temporally adjacent to the video frame to which the current 

picture block belongs. 

[0171] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the lower left pixel sample of the current picture block 

includes motion information units of x3 pixel samples, where the x3 pixel samples include at least 
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one pixel sample spatially adjacent to the lower left pixel sample of the current picture block and/or 

at least one pixel sample temporally adjacent to the lower left pixel sample of the current picture 

block, and x3 is a positive integer. For example, the x3 pixel samples include only at least one pixel 

sample spatially adjacent to the lower left pixel sample of the current picture block and/or at least 

	

5 	one pixel sample temporally adjacent to the lower left pixel sample of the current picture block. 

[0172] 	For example, x3 may be, for example, equal to 1, 2, 3, 4, 5, 6, or another value. 

[0173] 	For example, the x3 pixel samples include at least one of a pixel sample that has a same 

location as the lower left pixel sample of the current picture block, a pixel sample spatially adjacent 

to the left edge of the current picture block, a pixel sample spatially adjacent to a lower left of the 

	

10 	current picture block, or a pixel sample spatially adjacent to a lower edge of the current picture 

block, in a video frame temporally adjacent to the video frame to which the current picture block 

belongs. 

[0174] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the central pixel sample al of the current picture block 

	

15 	includes motion information units of x5 pixel samples, and one of the x5 pixel samples is a pixel 

sample a2. For example, the x5 pixel samples include only the pixel sample a2. A location of the 

central pixel sample al in the video frame to which the current picture block belongs is the same as 

a location of the pixel sample a2 in a video frame adjacent to the video frame to which the current 

picture block belongs, and x5 is a positive integer. 

	

20 	[0175] 	Optionally, in some possible implementations of the present invention, the predicting a 

pixel value of the current picture block by using an affine motion model and the merged motion 

information unit set i may include: when a reference frame index corresponding to a motion vector 

whose prediction direction is a first prediction direction in the merged motion information unit set i 

is different from a reference frame index of the current picture block, performing scaling processing 

	

25 	on the merged motion information unit set i, so that the motion vector whose prediction direction is 

the first prediction direction in the merged motion information unit set i is scaled down to a 

reference frame of the current picture block, and predicting the pixel value of the current picture 

block by using the affine motion model and a scaled merged motion information unit set i, where 

the first prediction direction is forward or backward; or 

	

30 	 the predicting a pixel value of the current picture block by using an affine motion model 

and the merged motion information unit set i may include: when a reference frame index 

corresponding to a motion vector whose prediction direction is forward in the merged motion 

information unit set i is different from a forward reference frame index of the current picture block, 

and a reference frame index corresponding to a motion vector whose prediction direction is 
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backward in the merged motion information unit set i is different from a backward reference frame 

index of the current picture block, performing scaling processing on the merged motion information 

unit set i, so that the motion vector whose prediction direction is forward in the merged motion 

information unit set i is scaled down to a forward reference frame of the current picture block and 

	

5 	that the motion vector whose prediction direction is backward in the merged motion information 

unit set i is scaled down to a backward reference frame of the current picture block, and predicting 

the pixel value of the current picture block by using the affine motion model and a scaled merged 

motion information unit set i. 

[0176] 	Optionally, in some possible implementations of the present invention, the predicting the 

	

10 	pixel value of the current picture block by using the non-translational motion model and a scaled 

merged motion information unit set i may, for example, include: performing motion estimation 

processing on a motion vector in the scaled merged motion information unit set i to obtain a 

motion-estimated merged motion information unit set i, and predicting the pixel value of the current 

picture block by using the non-translational motion model and the motion-estimated merged motion 

	

15 	information unit set i. 

[0177] 	Optionally, in some possible implementations of the present invention, the predicting a 

pixel value of the current picture block by using an affine motion model and the merged motion 

information unit set i includes: obtaining a motion vector of each pixel in the current picture block 

through computation by using the affine motion model and the merged motion information unit set i, 

	

20 	and determining a predicted pixel value of each pixel in the current picture block by using the 

motion vector that is of each pixel in the current picture block and is obtained through computation; 

or obtaining a motion vector of each pixel block in the current picture block through computation 

by using the affine motion model and the merged motion information unit set i, and determining a 

predicted pixel value of each pixel in each pixel block in the current picture block by using the 

	

25 	motion vector that is of each pixel block in the current picture block and is obtained through 

computation. 

[0178] 	During a test, it is found that performing motion vector computation by using a pixel 

block in the current picture block as a granularity helps reduce computational complexity greatly if 

the motion vector of each pixel block in the current picture block is obtained through computation 

30 by using the affine motion model and the merged motion information unit set i and then the 

predicted pixel value of each pixel in each pixel block in the current picture block is determined by 

using the motion vector that is of each pixel block in the current picture block and is obtained 

through computation. 

[0179] 	Optionally, in some possible implementations of the present invention, the predicting a 
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pixel value of the current picture block by using an affine motion model and the merged motion 

information unit set i may include: performing motion estimation processing on a motion vector in 

the merged motion information unit set i to obtain a motion-estimated merged motion information 

unit set i, and predicting the pixel value of the current picture block by using the affine motion 

	

5 	model and the motion-estimated merged motion information unit set i. 

[0180] 	Optionally, in some possible implementations of the present invention, the predicting a 

pixel value of the current picture block by using an affine motion model and the merged motion 

information unit set i includes: obtaining a motion vector of any pixel sample in the current picture 

block by using a ratio of a difference between horizontal components of motion vectors of the two 

	

10 	motion information units in the merged motion information unit set i to a length or width of the 

current picture block and a ratio of a difference between vertical components of the motion vectors 

of the two motion information units in the merged motion information unit set i to the length or 

width of the current picture block. 

[0181] 	Alternatively, the predicting a pixel value of the current picture block by using an affine 

	

15 	motion model and the merged motion information unit set i may include: obtaining a motion vector 

of any pixel sample in the current picture block by using a ratio of a difference between horizontal 

components of motion vectors of the two pixel samples to a length or width of the current picture 

block and a ratio of a difference between vertical components of the motion vectors of the two pixel 

samples to the length or width of the current picture block, where the motion vectors of the two 

	

20 	pixel samples are obtained based on motion vectors of the two motion information units in the 

merged motion information unit set i (for example, the motion vectors of the two pixel samples are 

the motion vectors of the two motion information units in the merged motion information unit set i, 

or the motion vectors of the two pixel samples are obtained based on the motion vectors of the two 

motion information units in the merged motion information unit set i and a prediction residual). 

	

25 	[0182] 	Optionally, in some possible implementations of the present invention, a horizontal 

coordinate coefficient of the horizontal components of the motion vectors of the two pixel samples 

is equal to a vertical coordinate coefficient of the vertical components of the motion vectors, and a 

vertical coordinate coefficient of the horizontal components of the motion vectors of the two pixel 

samples is opposite to a horizontal coordinate coefficient of the vertical components of the motion 

	

30 	vectors. 

[0183] 	Optionally, in some possible implementations of the present invention, 

the affine motion model, for example, may be an affine motion model in the following 

form: 
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, where 

the motion vectors of the two pixel samples are (vxo, Vo) and (vx,,vy,) respectively, vx 

is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

current picture block, vy is a vertical component of the motion vector of the pixel sample whose 

5 	coordinates are (x, y) in the current picture block, and w is the length or width of the current picture 

block; and 
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[0184] 	(vx2, vY2) are a motion vector of another pixel sample different from the two pixel 

samples in the current picture block. For example, assuming that the two pixel samples are the 

10 	upper left pixel sample and the upper right pixel sample of the current picture block, (vx2 , vy2) may 

be the lower left pixel sample or the central pixel sample of the current picture block. For another 

example, assuming that the two pixel samples are the upper left pixel sample and the lower left 

pixel sample of the current picture block, (vx2, vy2) may be the upper right pixel sample or the 

central pixel sample of the current picture block. 

15 	[0185] 	When a pixel sample is a pixel block including multiple pixels, coordinates of the pixel 

sample may be coordinates of any pixel in the pixel sample, or coordinates of the pixel sample may 

be coordinates of a specified pixel in the pixel sample (for example, the coordinates of the pixel 

sample may be coordinates of an upper left pixel, or a lower left pixel, or an upper right pixel, or a 

central pixel in the pixel sample). 

20 	[0186] 	It may be understood that, for each picture block in a current video frame, a pixel value 

may be predicted in a mode similar to a pixel value prediction mode corresponding to the current 

picture block. Certainly, for some picture blocks in the current video frame, a pixel value may also 

be predicted in a mode different from the pixel value prediction mode corresponding to the current 

picture block. 

25 	[0187] 	For better understanding and implementing the foregoing solution of the embodiment of 

the present invention, the following uses specific application scenarios for further description. 

[0188] 	Referring to FIG. 2-a, FIG. 2-a is a schematic flowchart of another picture prediction 

method according to another embodiment of the present invention. This embodiment is described 

mainly by using a picture prediction method implemented in a video coding apparatus as an 
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example. As shown by way of example in FIG. 2-a, another picture prediction method provided by 

another embodiment of the present invention may include the following steps. 

[0189] 	S201. A video coding apparatus determines two pixel samples in a current picture block. 

[0190] 	In this embodiment, the following example is mainly used: The two pixel samples 

	

5 	include two pixel samples in an upper left pixel sample, an upper right pixel sample, a lower left 

pixel sample, and a central pixel sample al of the current picture block. For example, the two pixel 

samples include the upper left pixel sample and the upper right pixel sample of the current picture 

block. Scenarios in which the two pixel samples are other pixel samples of the current picture block 

may be deduced in the same way. 

	

10 	[0191] 	The upper left pixel sample of the current picture block may be an upper left vertex of 

the current picture block, or a pixel block in the current picture block and including an upper left 

vertex of the current picture block; the lower left pixel sample of the current picture block is a lower 

left vertex of the current picture block, or a pixel block in the current picture block and including a 

lower left vertex of the current picture block; the upper right pixel sample of the current picture 

	

15 	block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

al of the current picture block is a central pixel of the current picture block, or a pixel block in the 

current picture block and including a central pixel of the current picture block. 

[0192] 	If a pixel sample is a pixel block, a size of the pixel block is, for example, 2*2, 1*2, 4*2, 

	

20 	4*4, or another size. 

[0193] 	S202. The video coding apparatus determines a candidate motion information unit set 

corresponding to each of the two pixel samples. 

[0194] 	The candidate motion information unit set corresponding to each pixel sample includes 

at least one candidate motion information unit. 

	

25 	[0195] 	The pixel sample mentioned in each embodiment of the present invention may be a pixel 

or a pixel block including at least two pixels. 

[0196] 	For example, as shown in FIG. 2-b and FIG. 2-c, a candidate motion information unit set 

Si corresponding to the upper left pixel sample of the current picture block may include motion 

information units of xl pixel samples. The xl pixel samples include at least one of a pixel sample 

	

30 	Col-LT that has a same location as the upper left pixel sample LT of the current picture block, a 

picture block C spatially adjacent to a left edge of the current picture block, a picture block A 

spatially adjacent to an upper left of the current picture block, or a picture block B spatially adjacent 

to an upper edge of the current picture block, in a video frame temporally adjacent to a video frame 

to which the current picture block belongs. For example, a motion information unit of the picture 
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block C spatially adjacent to the left edge of the current picture block, a motion information unit of 

the picture block A spatially adjacent to the upper left of the current picture block, and a motion 

information unit of the picture block B spatially adjacent to the upper edge of the current picture 

block may be obtained first, and the obtained motion information unit of the picture block C 

	

5 	spatially adjacent to the left edge of the current picture block, motion information unit of the picture 

block A spatially adjacent to the upper left of the current picture block, and motion information unit 

of the picture block B spatially adjacent to the upper edge of the current picture block are added to 

the candidate motion information unit set corresponding to the upper left pixel sample of the current 

picture block. If some or all of the motion information unit of the picture block C spatially adjacent 

	

10 	to the left edge of the current picture block, the motion information unit of the picture block A 

spatially adjacent to the upper left of the current picture block, and the motion information unit of 

the picture block B spatially adjacent to the upper edge of the current picture block are the same, 

deduplication processing is further performed on the candidate motion information unit set Si (in 

this case, a quantity of motion information units in the candidate motion information unit set Si 

	

15 	after the deduplication processing may be 1 or 2). If a motion information unit of the pixel sample 

Col-LT that has the same location as the upper left pixel sample LT of the current picture block, in 

the video frame temporally adjacent to the video frame to which the current picture block belongs, 

is the same as a motion information unit in the candidate motion information unit set Si after the 

deduplication processing, a zero motion information unit may be added to the candidate motion 

	

20 	information unit set Si until the quantity of motion information units in the candidate motion 

information unit set Si is equal to 3. In addition, if a motion information unit of the pixel sample 

Col-LT that has the same location as the upper left pixel sample LT of the current picture block, in 

the video frame temporally adjacent to the video frame to which the current picture block belongs, 

is different from any motion information unit in the candidate motion information unit set Si after 

	

25 	the deduplication processing, the motion information unit of the pixel sample Col-LT that has the 

same location as the upper left pixel sample LT of the current picture block, in the video frame 

temporally adjacent to the video frame to which the current picture block belongs, is added to the 

candidate motion information unit set Si after the deduplication processing. If the quantity of 

motion information units in the candidate motion information unit set Si is still less than 3 in this 

	

30 	case, a zero motion information unit may be added to the candidate motion information unit set Si 

until the quantity of motion information units in the candidate motion information unit set Si is 

equal to 3. 

[0197] 	If the video frame to which the current picture block belongs is a forward prediction 

frame, the zero motion information unit added to the candidate motion information unit set Si 
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includes a zero motion vector whose prediction direction is forward but may not include a zero 

motion vector whose prediction direction is backward. If the video frame to which the current 

picture block belongs is a backward prediction frame, the zero motion information unit added to the 

candidate motion information unit set Si includes a zero motion vector whose prediction direction 

	

5 	is backward but may not include a zero motion vector whose prediction direction is forward. In 

addition, if the video frame to which the current picture block belongs is a bidirectional prediction 

frame, the zero motion information unit added to the candidate motion information unit set Si 

includes a zero motion vector whose prediction direction is forward and a zero motion vector whose 

prediction direction is backward. Reference frame indexes corresponding to motion vectors in 

	

10 	different zero motion information units added to the candidate motion information unit set Si may 

be different, and the corresponding reference frame indexes may be, for example, 0, 1, 2, 3, or 

another value. 

[0198] 	Similarly, for example, as shown in FIG. 2-b and FIG. 2-c, a candidate motion 

information unit set S2 corresponding to the upper right pixel sample of the current picture block 

	

15 	may include motion information units of x2 picture blocks. The x2 picture blocks may include at 

least one of a pixel sample Col-RT that has a same location as the upper right pixel sample RT of 

the current picture block, a picture block E spatially adjacent to an upper right of the current picture 

block, or a picture block D spatially adjacent to the upper edge of the current picture block, in a 

video frame temporally adjacent to the video frame to which the current picture block belongs. For 

	

20 	example, a motion information unit of the picture block E spatially adjacent to the upper right of the 

current picture block and a motion information unit of the picture block D spatially adjacent to the 

upper edge of the current picture block may be obtained first, and the obtained motion information 

unit of the picture block E spatially adjacent to the upper right of the current picture block and 

motion information unit of the picture block D spatially adjacent to the upper edge of the current 

	

25 	picture block are added to the candidate motion information unit set S2 corresponding to the upper 

right pixel sample of the current picture block. If the motion information unit of the picture block E 

spatially adjacent to the upper right of the current picture block is the same as the motion 

information unit of the picture block D spatially adjacent to the upper edge of the current picture 

block, deduplication processing may be performed on the candidate motion information unit set S2 

	

30 	(in this case, a quantity of motion information units in the candidate motion information unit set S2 

after the deduplication processing is 1). If a motion information unit of the pixel sample Col-RT that 

has the same location as the upper right pixel sample RT of the current picture block, in the video 

frame temporally adjacent to the video frame to which the current picture block belongs, is the same 

as a motion information unit in the candidate motion information unit set S2 after the deduplication 
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processing, a zero motion information unit may be further added to the candidate motion 

information unit set S2 until the quantity of motion information units in the candidate motion 

information unit set S2 is equal to 2. In addition, if a motion information unit of the pixel sample 

Col-RT that has the same location as the upper right pixel sample RT of the current picture block, in 

	

5 	the video frame temporally adjacent to the video frame to which the current picture block belongs, 

is different from any motion information unit in the candidate motion information unit set S2 after 

the deduplication processing, the motion information unit of the pixel sample Col-RT that has the 

same location as the upper right pixel sample RT of the current picture block, in the video frame 

temporally adjacent to the video frame to which the current picture block belongs, may be added to 

	

10 	the candidate motion information unit set S2 after the deduplication processing. If the quantity of 

motion information units in the candidate motion information unit set S2 is still less than 2 in this 

case, a zero motion information unit is further added to the candidate motion information unit set S2 

until the quantity of motion information units in the candidate motion information unit set S2 is 

equal to 2. 

	

15 	[0199] 	If the video frame to which the current picture block belongs is a forward prediction 

frame, the zero motion information unit added to the candidate motion information unit set S2 

includes a zero motion vector whose prediction direction is forward but may not include a zero 

motion vector whose prediction direction is backward. If the video frame to which the current 

picture block belongs is a backward prediction frame, the zero motion information unit added to the 

	

20 	candidate motion information unit set S2 includes a zero motion vector whose prediction direction 

is backward but may not include a zero motion vector whose prediction direction is forward. In 

addition, if the video frame to which the current picture block belongs is a bidirectional prediction 

frame, the zero motion information unit added to the candidate motion information unit set S2 

includes a zero motion vector whose prediction direction is forward and a zero motion vector whose 

25 prediction direction is backward. Reference frame indexes corresponding to motion vectors in 

different zero motion information units added to the candidate motion information unit set S2 may 

be different, and the corresponding reference frame indexes may be, for example, 0, 1, 2, 3, or 

another value. 

[0200] 	Similarly, for example, as shown in FIG. 2-b and FIG. 2-c, a candidate motion 

	

30 	information unit set S3 corresponding to the lower left pixel sample of the current picture block 

may include motion information units of x3 picture blocks. The x3 picture blocks may include at 

least one of a pixel sample Col-LB that has a same location as the lower left pixel sample LB of the 

current picture block, a picture block G spatially adjacent to a lower left of the current picture block, 

or a picture block F spatially adjacent to the left edge of the current picture block, in a video frame 

52 



temporally adjacent to the video frame to which the current picture block belongs. For example, a 

motion information unit of the picture block G spatially adjacent to the lower left of the current 

picture block and a motion information unit of the picture block F spatially adjacent to the left edge 

of the current picture block are obtained first, and the obtained motion information unit of the 

	

5 	picture block G spatially adjacent to the lower left of the current picture block and motion 

information unit of the picture block F spatially adjacent to the left edge of the current picture block 

may be added to the candidate motion information unit set S3 corresponding to the lower left pixel 

sample of the current picture block. If the motion information unit of the picture block G spatially 

adjacent to the lower left of the current picture block is the same as the motion information unit of 

	

10 	the picture block F spatially adjacent to the left edge of the current picture block, deduplication 

processing is performed on the candidate motion information unit set S3 (in this case, a quantity of 

motion information units in the candidate motion information unit set S3 after the deduplication 

processing is 1). If a motion information unit of the pixel sample Col-LB that has the same location 

as the lower left pixel sample LB of the current picture block, in the video frame temporally 

	

15 	adjacent to the video frame to which the current picture block belongs, is the same as a motion 

information unit in the candidate motion information unit set S3 after the deduplication processing, 

a zero motion information unit may be further added to the candidate motion information unit set 

S3 until the quantity of motion information units in the candidate motion information unit set S3 is 

equal to 2. In addition, if a motion information unit of the pixel sample Col-LB that has the same 

	

20 	location as the lower left pixel sample LB of the current picture block, in the video frame 

temporally adjacent to the video frame to which the current picture block belongs, is different from 

any motion information unit in the candidate motion information unit set S3 after the deduplication 

processing, the motion information unit of the pixel sample Col-LB that has the same location as 

the lower left pixel sample LB of the current picture block, in the video frame temporally adjacent 

	

25 	to the video frame to which the current picture block belongs, may be added to the candidate motion 

information unit set S3 after the deduplication processing. If the quantity of motion information 

units in the candidate motion information unit set S3 is still less than 2 in this case, a zero motion 

information unit is further added to the candidate motion information unit set S3 until the quantity 

of motion information units in the candidate motion information unit set S3 is equal to 2. 

	

30 	102011 	If the video frame to which the current picture block belongs is a forward prediction 

frame, the zero motion information unit added to the candidate motion information unit set S3 

includes a zero motion vector whose prediction direction is forward but may not include a zero 

motion vector whose prediction direction is backward. If the video frame to which the current 

picture block belongs is a backward prediction frame, the zero motion information unit added to the 
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candidate motion information unit set S3 includes a zero motion vector whose prediction direction 

is backward but may not include a zero motion vector whose prediction direction is forward. In 

addition, if the video frame to which the current picture block belongs is a bidirectional prediction 

frame, the zero motion information unit added to the candidate motion information unit set S3 

	

5 	includes a zero motion vector whose prediction direction is forward and a zero motion vector whose 

prediction direction is backward. Reference frame indexes corresponding to motion vectors in 

different zero motion information units added to the candidate motion information unit set S3 may 

be different, and the corresponding reference frame indexes may be, for example, 0, 1, 2, 3, or 

another value. 

	

10 	[0202] 	That two motion information units are different may mean that motion vectors included 

in the two motion information units are different, or that prediction directions corresponding to 

motion vectors included in the two motion information units are different, or that reference frame 

indexes corresponding to motion vectors included in the two motion information units are different. 

That two motion information units are the same may mean that motion vectors included in the two 

	

15 	motion information units are the same, and that prediction directions corresponding to the motion 

vectors included in the two motion information units are the same, and that reference frame indexes 

corresponding to the motion vectors included in the two motion information units are the same. 

[0203] 	It may be understood that, for a scenario in which more pixel samples exist, a candidate 

motion information unit set corresponding to a pixel sample may be obtained in a similar manner. 

	

20 	[0204] 	For example, as shown in FIG. 2-d, the two pixel samples may include two pixel 

samples in an upper left pixel sample, an upper right pixel sample, a lower left pixel sample, and a 

central pixel sample al of the current picture block. The upper left pixel sample of the current 

picture block is an upper left vertex of the current picture block, or a pixel block in the current 

picture block and including an upper left vertex of the current picture block; the lower left pixel 

	

25 	sample of the current picture block is a lower left vertex of the current picture block, or a pixel 

block in the current picture block and including a lower left vertex of the current picture block; the 

upper right pixel sample of the current picture block is an upper right vertex of the current picture 

block, or a pixel block in the current picture block and including an upper right vertex of the current 

picture block; and the central pixel sample al of the current picture block is a central pixel of the 

	

30 	current picture block, or a pixel block in the current picture block and including a central pixel of 

the current picture block. 

[0205] 	S203. The video coding apparatus determines N candidate merged motion information 

unit sets based on the candidate motion information unit set corresponding to each of the two pixel 

samples. Each motion information unit included in each of the N candidate merged motion 
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information unit sets is selected from at least some of constraint-compliant motion information units 

in the candidate motion information unit set corresponding to each of the two pixel samples. The N 

candidate merged motion information unit sets are different from each other, and each of the N 

candidate merged motion information unit sets includes two motion information units. 

	

5 	[0206] 	It may be understood that, assuming that a candidate merged motion information unit set 

is determined based on the candidate motion information unit set Si (assuming that three motion 

information units are included) and the candidate motion information unit set S2 (assuming that two 

motion information units are included), in theory, 3*2=6 initial candidate merged motion 

information unit sets may be determined. However, to improve availability, for example, at least 

	

10 	one of a first condition, a second condition, a third condition, a fourth condition, or a fifth condition 

may be used to screen out the N candidate merged motion information unit sets from the six initial 

candidate merged motion information unit sets. If quantities of motion information units included in 

the candidate motion information unit set S1 and the candidate motion information unit set S2 are 

not limited to the foregoing examples, a quantity of initial candidate merged motion information 

	

15 	unit sets is not necessarily six. 

[0207] 	For details of constraints of the first condition, the second condition, the third condition, 

the fourth condition, and the fifth condition, refer to the descriptions of examples in the foregoing 

embodiment. Details are not described again herein. Certainly, the N candidate merged motion 

information unit sets, for example, may further meet other conditions that are not illustrated. 

	

20 	[0208] 	In a specific implementation process, for example, at least one of the first condition, the 

second condition, or the third condition may be first used to perform screening on the initial 

candidate merged motion information unit sets, and NO1 candidate merged motion information unit 

sets are screened out from the initial candidate merged motion information unit sets, then scaling 

processing is performed on the NO1 candidate merged motion information unit sets, and then at 

	

25 	least one of the fourth condition or the fifth condition is used to screen out the N candidate merged 

motion information unit sets from the NO1 candidate merged motion information unit sets. Certainly, 

screening may be performed on the initial candidate merged motion information unit sets by 

directly using at least one of the first condition, the second condition, or the third condition, without 

making reference to the fourth condition and the fifth condition, and the N candidate merged motion 

	

30 	information unit sets are screened out from the initial candidate merged motion information unit 

sets. 

[0209] 	It may be understood that, a motion vector in video coding or decoding reflects a value 

of an offset of an object in one direction (a prediction direction) relative to a same time (the same 

time corresponds to a same reference frame). Therefore, when motion information units of different 
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pixel samples correspond to different prediction directions and/or correspond to different reference 

frame indexes, a motion offset of each pixel or pixel block of the current picture block relative to a 

reference frame cannot be directly obtained. However, when the pixel samples correspond to a same 

prediction direction and correspond to a same reference frame index, a motion vector of each pixel 

	

5 	or pixel block in the picture block may be obtained by using a combination of the merged motion 

vectors. 

[0210] 	Therefore, when motion information units of different pixel samples in a candidate 

merged motion information unit set correspond to different prediction directions and/or correspond 

to different reference frame indexes, scaling processing may be performed on the candidate merged 

10 motion information unit set. The scaling processing performed on the candidate merged motion 

information unit set may relate to modification, addition, and/or deletion or the like of a motion 

vector in one or more motion information units in the candidate merged motion information unit set. 

102111 	For example, in some possible implementations of the present invention, the predicting a 

pixel value of the current picture block by using an affine motion model and the merged motion 

	

15 	information unit set i may include: when a reference frame index corresponding to a motion vector 

whose prediction direction is a first prediction direction in the merged motion information unit set i 

is different from a reference frame index of the current picture block, performing scaling processing 

on the merged motion information unit set i, so that the motion vector whose prediction direction is 

the first prediction direction in the merged motion information unit set i is scaled down to a 

	

20 	reference frame of the current picture block, and predicting the pixel value of the current picture 

block by using the affine motion model and a scaled merged motion information unit set i, where 

the first prediction direction is forward or backward; or 

the predicting a pixel value of the current picture block by using an affine motion model 

and the merged motion information unit set i may include: when a reference frame index 

25 corresponding to a motion vector whose prediction direction is forward in the merged motion 

information unit set i is different from a forward reference frame index of the current picture block, 

and a reference frame index corresponding to a motion vector whose prediction direction is 

backward in the merged motion information unit set i is different from a backward reference frame 

index of the current picture block, performing scaling processing on the merged motion information 

30 unit set i, so that the motion vector whose prediction direction is forward in the merged motion 

information unit set i is scaled down to a forward reference frame of the current picture block and 

that the motion vector whose prediction direction is backward in the merged motion information 

unit set i is scaled down to a backward reference frame of the current picture block, and predicting 

the pixel value of the current picture block by using the affine motion model and a scaled merged 
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motion information unit set i. 

[0212] 	S204. The video coding apparatus determines, from the N candidate merged motion 

information unit sets, a merged motion information unit set i including two motion information 

units. 

	

5 	[0213] 	Optionally, in some possible implementations of the present invention, the video coding 

apparatus may further write an identifier of the merged motion information unit set i into a video bit 

stream. Correspondingly, a video decoding apparatus determines, from the N candidate merged 

motion information unit sets, based on the identifier that is of the merged motion information unit 

set i and is obtained from the video bit stream, the merged motion information unit set i including 

	

10 	the two motion information units. 

[0214] 	Optionally, in some possible implementations of the present invention, that the video 

coding apparatus determines, from the N candidate merged motion information unit sets, a merged 

motion information unit set i including two motion information units may include: determining, 

from the N candidate merged motion information unit sets, based on distortion or a rate distortion 

	

15 	cost, the merged motion information unit set i including two motion information units. 

[0215] 	Optionally, a rate distortion cost corresponding to the merged motion information unit 

set i is lower than or equal to a rate distortion cost corresponding to any one of the N candidate 

merged motion information unit sets except the merged motion information unit set i. 

[0216] 	Optionally, distortion corresponding to the merged motion information unit set i is less 

	

20 	than or equal to distortion corresponding to any one of the N candidate merged motion information 

unit sets except the merged motion information unit set i. 

[0217] 	A rate distortion cost corresponding to a candidate merged motion information unit set in 

the N candidate merged motion information unit sets (for example, the merged motion information 

unit set i in the N candidate merged motion information unit sets) may be, for example, a rate 

	

25 	distortion cost corresponding to a predicted pixel value of a picture block (for example, the current 

picture block) obtained by predicting the pixel value of the picture block by using the candidate 

merged motion information unit set (for example, the merged motion information unit set i). 

[0218] 	Distortion corresponding to a candidate merged motion information unit set in the N 

candidate merged motion information unit sets (for example, the merged motion information unit 

	

30 	set i in the N candidate merged motion information unit sets) may be, for example, distortion 

between an original pixel value of a picture block (for example, the current picture block) and a 

predicted pixel value of the picture block obtained by predicting the pixel value of the picture block 

by using the candidate merged motion information unit set (for example, the merged motion 

information unit set i) (namely, the distortion between the original pixel value and the predicted 
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pixel value of the picture block). 

[0219] 	In some possible implementations of the present invention, distortion between an 

original pixel value of a picture block (for example, the current picture block) and a predicted pixel 

value of the picture block obtained by predicting the pixel value of the picture block by using the 

	

5 	candidate merged motion information unit set (for example, the merged motion information unit set 

i) may be specifically, for example, a sum of quadratic differences (SSD) or a sum of absolute 

differences (SAD) or a sum of differences between the original pixel value of the picture block (for 

example, the current picture block) and the predicted pixel value of the picture block obtained by 

predicting the pixel value of the picture block by using the candidate merged motion information 

	

10 	unit set (for example, the merged motion information unit set i), or another distortion parameter that 

can measure the distortion. 

[0220] 	Further, to further reduce computational complexity, when N is greater than n 1 , n1 

candidate merged motion information unit sets may be screened out from the N candidate merged 

motion information unit sets, and the merged motion information unit set i including the two motion 

	

15 	information units is determined from the n1 candidate merged motion information unit sets based 

on the distortion or the rate distortion cost. D(V)  corresponding to any one of the n1 candidate 

merged motion information unit sets is less than or equal to D(V)  corresponding to any one of the 

N candidate merged motion information unit sets except the n1 candidate merged motion 

information unit sets, where n1 is, for example, equal to 3, 4, 5, 6, or another value. 

	

20 	[0221] 	Further, the n1 candidate merged motion information unit sets or identifiers of the n1 

candidate merged motion information unit sets may be added to a candidate merged motion 

information unit set list. If N is less than or equal to nl, the N candidate merged motion information 

unit sets or identifiers of the N candidate merged motion information unit sets may be added to the 

candidate merged motion information unit set queue. Candidate merged motion information unit 

	

25 	sets in the candidate merged motion information unit set queue may be arranged in ascending order 

or descending order, for example, according to a value of D(V) 
 

[0222] 	For example, a Euclidean distance parameter D(V)  of any one (for example, the merged 

motion information unit set i) of the N candidate merged motion information unit sets may be 

computed in the following manner: 

D(V) = abs((v,,„ — vo,„)x h — (v2., — vo,y )x w) 

+abs((v,,, — vo,y )x h + (v2,x  — vo  )x w) 

	

30 	 , where 
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V 	 V V Pa( indicates a horizontal component of a motion vector P 	P,Y 	, indicates a vertical 

component of the motion vector 
Vp 

 , 	and 
v
° are two motion vectors of two pixel samples 

included in a candidate merged motion information unit set in the N candidate merged motion 

112  
information unit sets, a motion vector 	indicates a motion vector of another pixel sample of the 

	

5 	current picture block, and the another pixel sample is different from the two pixel samples. For 
LW 

example, as shown in FIG. 2-e, vi and V° indicate motion vectors of the upper left pixel sample 

v2  
and the upper right pixel sample of the current picture block, and the motion vector 	indicates a 

motion vector of the lower left pixel sample of the current picture block. Certainly, the motion 

V2  
vector 	may also indicate a motion vector of the central pixel sample or any other pixel sample 

	

10 	of the current picture block. 

Ivl — 	I wit2  
[0223] 	Optionally, 	 , or 

I V 	— V < /1/ 1,y 	0,yI 	2 

, or 
— vo,.I W/2 

IV — V 	11, 2y 	0,yI < - 2 

or 

[0224] 	Further, the candidate merged motion information unit set queue may be obtained by 

sorting D(V)  values of the N candidate merged motion information unit sets in ascending order or 

15 descending order. The merged motion information unit sets in the candidate merged motion 

information unit set queue are different from each other, and an index may be used to indicate a 

merged motion information unit set in the candidate merged motion information unit set queue. 

[0225] 	5205. The video coding apparatus predicts a motion vector of the current picture block 

by using an affine motion model and the merged motion information unit set i. 

20 	[0226] 	It is assumed that a size of the current picture block is wxh, and that w is equal or not 

equal to h. 

[0227] 	It is assumed that coordinates of the two pixel samples are (0,0) and (w, 0) . Herein, for 

example, coordinates of a pixel in an upper left corner of a pixel sample participate in computation. 

Referring to FIG. 2-e, FIG. 2-e shows coordinates of four vertices of the current picture block. 

25 	Referring to FIG. 2-f and FIG. 2-g, FIG. 2-f and FIG. 2-g show schematic diagrams of affine 
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motion. 

[0228] 	Motion vectors of the two pixel samples are (v, ,vyo) and (vx„ vy) respectively. For 

example, the coordinates and motion vectors of the two pixel samples are substituted into the 

following affine motion model, and a motion vector of any pixel in the current picture block x may 

5 	be computed: 

(formula 1) 

[0229] 	The motion vectors of the two pixel samples are (vxo, vy0) and (vxt, vy) respectively, vx 

and vy are respectively a horizontal component (vx) and a vertical component (vy) of a motion 

vector of a pixel sample whose coordinates are (x, y)  in the current picture  him*, and w is a length 

10 	or width of the current picture block. 

[0230] 	Further, the video coding apparatus may predict a pixel value of the current picture block 

based on a computed motion vector of each pixel or each pixel block of the current picture block. 

The video coding apparatus may obtain a prediction residual of the current picture block by using 

an original pixel value of the current picture block and the predicted pixel value of the current 

15 	picture block that is obtained by predicting the pixel value of the current picture block. The video 

coding apparatus may write the prediction residual of the current picture block into the video bit 

stream. 

[0231] 	It can be learned that, in the technical solution of this embodiment, a video coding 

apparatus predicts a pixel value of a current picture block by using an affine motion model and a 

20 	merged motion information unit set i, where each motion information unit in the merged motion 

information unit set i is selected from at least some of motion information units in a candidate 

motion information unit set corresponding to each of two pixel samples. Because a selection range 

of the merged motion information unit set i becomes relatively small, a mechanism used in a 

conventional technology for screening out motion information units of multiple pixel samples only 

25 	by performing a huge amount of computation in all possible candidate motion information unit sets 

of the multiple pixel samples is abandoned. This helps improve coding efficiency, also helps reduce 

computational complexity of picture prediction performed based on the affine motion model, 

further makes it possible to introduce the affine motion model into a video coding standard, and 

because the affine motion model is introduced, helps describe motion of an object more accurately, 

30 	and therefore helps improve prediction accuracy. Because a quantity of reference pixel samples may 

be two, this helps further reduce the computational complexity of picture prediction performed 

based on the affine motion model after the affine motion model is introduced, and also helps reduce 

1 12X = vx
i  —vx0 	vYi —vYo 

 

VY 	
trYi —vYo  X ± 

vxt  —vxo  
Y + vxo  

	Y vY0 
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10 

[ cos 
[0235] 	A used rotational matrix is L— sin 0 

1 

 x'= cos 0 - x + sin0 - y + ao  
y'= —sin 0 - x + cos° - y+ al  
vx = x — x' 

= 	— 31' (formula 2) 

sin 01 
cos 

affine parameter information or a quantity of motion vector differences or the like transferred by an 

encoder. 

[0232] 	The following illustrates a process of deriving the affine motion model shown in the 

formula 1. For example, a rotational motion model may be used to derive the affine motion model. 

5 	[0233] 	For example, rotational motion is shown by way of example in FIG. 2-h or FIG. 2-i. 

[0234] 	The rotational motion model is shown in a formula 2, where (x', y') are coordinates 

0 
corresponding to a pixel whose coordinates are (x, y), in a reference frame, 	is an angle of 

rotation, and (ao, ai) are translational components. If a transform coefficient is known, a motion 

vector (vx, vy) of a pixel (x, y) may be obtained: 

P 
[0236] 	Based on rotation, if zooming is performed by using a coefficient , the following 

simplified affine motion model is obtained, so as to avoid triangular computation in rotational 

motion: 

 

cos 9 sin Oirp 01 	pcos 	p sine 
I-- sine cos OW pi i—psin0 pcose 

= a2  
L—a3  a21 

15 

 

[0237] 	This helps reduce computational complexity, and may simplify a process of computing 

the motion vector of each pixel. In addition, like a general affine motion model, this model may be 

applied to complex motion scenarios such as rotation and scaling. The simplified affine motion 

model may be described in a formula 3. In comparison with the general affine motion model, only 

20 	four parameters may be required for expressing the simplified affine motion model: 

1 

 x' = a2  - x + a3  - y + ao  
y` = — 3  - x + a2  • y + al  
vx = x — x' 
vY = 31  — 31' (formula 3) 

CUR 	 w X h 
[0238] 	For a picture block (for example, 	) whose size is 	, a right edge and a lower 
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edge of the picture block are separately extended by one row to obtain vertices whose coordinates 

are (0,0) and (w, 0) , and motion vectors (vxo,vy) and (vx,, vy,) of vertices whose coordinates are 

(0,0) and (w, 0) are obtained. The two vertices are used as pixel samples (certainly, another pixel 

may also be used as a reference pixel sample, for example, a central pixel sample), the coordinates 

5 

	

	and motion vectors of the pixel samples are substituted into the formula 3, and the formula 1 may 

be derived: 

	

I
w 	 w 

	

vxi  —vxo 	vYi —vYo 
VX — 	

x 
	 y + vxo 

	

vYo 	vx j  —vxo  
vy — 	x + 	Y vYo 

	

w 	w 
(formula 1) 

where 

[vx2 —vxo  _ vYi —vYo  

h 	 w 
vY2 —vYo  _ vxi  —vxo  

h 	 w 

[0239] 	The motion vectors of the two pixel samples are (vx 0 ,  i'y0) and (vxl , vyl ) respectively, vx 

10 	is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

current picture block, vy is a vertical component of the motion vector of the pixel sample whose 

coordinates are (x, y) in the current picture block, and w is a length or width of the current picture 

block. 

[0240] 	It may be understood that, the foregoing derivation process shows that the formula 1 has 

15 	relatively high availability. During practice, it is found that, because a quantity of reference pixel 

samples may be two, this helps further reduce the computational complexity of picture prediction 

performed based on the affine motion model after the affine motion model is introduced, and reduce 

affine parameter information or a quantity of motion vector differences transferred during coding. 

[0241] 	Referring to FIG. 3, FIG. 3 is a schematic flowchart of another picture prediction 

20 	method according to another embodiment of the present invention. This embodiment is described 

mainly by using a picture prediction method implemented in a video decoding apparatus as an 

example. As shown by way of example in FIG. 3, another picture prediction method provided by 

another embodiment of the present invention may include the following steps. 

[0242] 	S301. A video decoding apparatus determines two pixel samples in a current picture 

25 	block. 

[0243] 	In this embodiment, the following example is mainly used: The two pixel samples 

include two pixel samples in an upper left pixel sample, an upper right pixel sample, a lower left 

pixel sample, and a central pixel sample al of the current picture block. For example, the two pixel 

samples include the upper left pixel sample and the upper right pixel sample of the current picture 
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block. Scenarios in which the two pixel samples are other pixel samples of the current picture block 

may be deduced in the same way. 

[0244] 	The upper left pixel sample of the current picture block may be an upper left vertex of 

the current picture block, or a pixel block in the current picture block and including an upper left 

	

5 	vertex of the current picture block; the lower left pixel sample of the current picture block is a lower 

left vertex of the current picture block, or a pixel block in the current picture block and including a 

lower left vertex of the current picture block; the upper right pixel sample of the current picture 

block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

	

10 	al of the current picture block is a central pixel of the current picture block, or a pixel block in the 

current picture block and including a central pixel of the current picture block. 

[0245] 	If a pixel sample is a pixel block, a size of the pixel block is, for example, 2*2, 1*2, 4*2, 

4*4, or another size. 

[0246] 	S302. The video decoding apparatus determines a candidate motion information unit set 

	

15 	corresponding to each of the two pixel samples. 

[0247] 	The candidate motion information unit set corresponding to each pixel sample includes 

at least one candidate motion information unit. 

[0248] 	The pixel sample mentioned in each embodiment of the present invention may be a pixel 

or a pixel block including at least two pixels. 

	

20 	[0249] 	For example, as shown in FIG. 2-b and FIG. 2-c, a candidate motion information unit set 

51 corresponding to the upper left pixel sample of the current picture block may include motion 

information units of xl pixel samples. The xl pixel samples include at least one of a pixel sample 

Col-LT that has a same location as the upper left pixel sample LT of the current picture block, a 

picture block C spatially adjacent to a left edge of the current picture block, a picture block A 

	

25 	spatially adjacent to an upper left of the current picture block, or a picture block B spatially adjacent 

to an upper edge of the current picture block, in a video frame temporally adjacent to a video frame 

to which the current picture block belongs. For example, a motion information unit of the picture 

block C spatially adjacent to the left edge of the current picture block, a motion information unit of 

the picture block A spatially adjacent to the upper left of the current picture block, and a motion 

	

30 	information unit of the picture block B spatially adjacent to the upper edge of the current picture 

block may be obtained first, and the obtained motion information unit of the picture block C 

spatially adjacent to the left edge of the current picture block, motion information unit of the picture 

block A spatially adjacent to the upper left of the current picture block, and motion information unit 

of the picture block B spatially adjacent to the upper edge of the current picture block are added to 
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the candidate motion information unit set corresponding to the upper left pixel sample of the current 

picture block. If some or all of the motion information unit of the picture block C spatially adjacent 

to the left edge of the current picture block, the motion information unit of the picture block A 

spatially adjacent to the upper left of the current picture block, and the motion information unit of 

	

5 	the picture block B spatially adjacent to the upper edge of the current picture block are the same, 

deduplication processing is further performed on the candidate motion information unit set Si (in 

this case, a quantity of motion information units in the candidate motion information unit set  Si 

after the deduplication processing may be 1 or 2). If a motion information unit of the pixel sample 

Col-LT that has the same location as the upper left pixel sample LT of the current picture block, in 

	

10 	the video frame temporally adjacent to the video frame to which the current picture block belongs, 

is the same as a motion information unit in the candidate motion information unit set Si after the 

deduplication processing, a zero motion information unit may be added to the candidate motion 

information unit set Si until the quantity of motion information units in the candidate motion 

information unit set Si is equal to 3. In addition, if a motion information unit of the pixel sample 

	

15 	Col-LT that has the same location as the upper left pixel sample LT of the current picture block, in 

the video frame temporally adjacent to the video frame to which the current picture block belongs, 

is different from any motion information unit in the candidate motion information unit set Si after 

the deduplication processing, the motion information unit of the pixel sample Col-LT that has the 

same location as the upper left pixel sample LT of the current picture block, in the video frame 

	

20 	temporally adjacent to the video frame to which the current picture block belongs, is added to the 

candidate motion information unit set Si after the deduplication processing. If the quantity of 

motion information units in the candidate motion information unit set S1 is still less than 3 in this 

case, a zero motion information unit may be added to the candidate motion information unit set Si 

until the quantity of motion information units in the candidate motion information unit set  Si is 

	

25 	equal to 3. 

[0250] 	If the video frame to which the current picture block belongs is a forward prediction 

frame, the zero motion information unit added to the candidate motion information unit set Si 

includes a zero motion vector whose prediction direction is forward but may not include a zero 

motion vector whose prediction direction is backward. If the video frame to which the current 

	

30 	picture block belongs is a backward prediction frame, the zero motion information unit added to the 

candidate motion information unit set Si includes a zero motion vector whose prediction direction 

is backward but may not include a zero motion vector whose prediction direction is forward. In 

addition, if the video frame to which the current picture block belongs is a bidirectional prediction 

frame, the zero motion information unit added to the candidate motion information unit set Si 
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includes a zero motion vector whose prediction direction is forward and a zero motion vector whose 

prediction direction is backward. Reference frame indexes corresponding to motion vectors in 

different zero motion information units added to the candidate motion information unit set Si may 

be different, and the corresponding reference frame indexes may be, for example, 0, 1, 2, 3, or 

	

5 	another value. 

[0251] 	Similarly, for example, as shown in FIG. 2-b and FIG. 2-c, a candidate motion 

information unit set S2 corresponding to the upper right pixel sample of the current picture block 

may include motion information units of x2 picture blocks. The x2 picture blocks may include at 

least one of a pixel sample Col-RT that has a same location as the upper right pixel sample RT of 

	

10 	the current picture block, a picture block E spatially adjacent to an upper right of the current picture 

block, or a picture block D spatially adjacent to the upper edge of the current picture block, in a 

video frame temporally adjacent to the video frame to which the current picture block belongs. For 

example, a motion information unit of the picture block E spatially adjacent to the upper right of the 

current picture block and a motion information unit of the picture block D spatially adjacent to the 

	

15 	upper edge of the current picture block may be obtained first, and the obtained motion information 

unit of the picture block E spatially adjacent to the upper right of the current picture block and 

motion information unit of the picture block D spatially adjacent to the upper edge of the current 

picture block are added to the candidate motion information unit set S2 corresponding to the upper 

right pixel sample of the current picture block. If the motion information unit of the picture block E 

20 spatially adjacent to the upper right of the current picture block is the same as the motion 

information unit of the picture block D spatially adjacent to the upper edge of the current picture 

block, deduplication processing may be performed on the candidate motion information unit set S2 

(in this case, a quantity of motion information units in the candidate motion information unit set S2 

after the deduplication processing is 1). If a motion information unit of the pixel sample Col-RT that 

	

25 	has the same location as the upper right pixel sample RT of the current picture block, in the video 

frame temporally adjacent to the video frame to which the current picture block belongs, is the same 

as a motion information unit in the candidate motion information unit set S2 after the deduplication 

processing, a zero motion information unit may be further added to the candidate motion 

information unit set S2 until the quantity of motion information units in the candidate motion 

	

30 	information unit set S2 is equal to 2. In addition, if a motion information unit of the pixel sample 

Col-RT that has the same location as the upper right pixel sample RT of the current picture block, in 

the video frame temporally adjacent to the video frame to which the current picture block belongs, 

is different from any motion information unit in the candidate motion information unit set S2 after 

the deduplication processing, the motion information unit of the pixel sample Col-RT that has the 

65 



same location as the upper right pixel sample RT of the current picture block, in the video frame 

temporally adjacent to the video frame to which the current picture block belongs, may be added to 

the candidate motion information unit set S2 after the deduplication processing. If the quantity of 

motion information units in the candidate motion information unit set S2 is still less than 2 in this 

	

5 	case, a zero motion information unit is further added to the candidate motion information unit set S2 

until the quantity of motion information units in the candidate motion information unit set S2 is 

equal to 2. 

[0252] 	If the video frame to which the current picture block belongs is a forward prediction 

frame, the zero motion information unit added to the candidate motion information unit set S2 

	

10 	includes a zero motion vector whose prediction direction is forward but may not include a zero 

motion vector whose prediction direction is backward. If the video frame to which the current 

picture block belongs is a backward prediction frame, the zero motion information unit added to the 

candidate motion information unit set S2 includes a zero motion vector whose prediction direction 

is backward but may not include a zero motion vector whose prediction direction is forward. In 

	

15 	addition, if the video frame to which the current picture block belongs is a bidirectional prediction 

frame, the zero motion information unit added to the candidate motion information unit set S2 

includes a zero motion vector whose prediction direction is forward and a zero motion vector whose 

prediction direction is backward. Reference frame indexes corresponding to motion vectors in 

different zero motion information units added to the candidate motion information unit set S2 may 

20 be different, and the corresponding reference frame indexes may be, for example, 0, 1, 2, 3, or 

another value. 

[0253] 	Similarly, for example, as shown in FIG. 2-b and FIG. 2-c, a candidate motion 

information unit set S3 corresponding to the lower left pixel sample of the current picture block 

may include motion information units of x3 picture blocks. The x3 picture blocks may include at 

	

25 	least one of a pixel sample Col-LB that has a same location as the lower left pixel sample LB of the 

current picture block, a picture block G spatially adjacent to a lower left of the current picture block, 

or a picture block F spatially adjacent to the left edge of the current picture block, in a video frame 

temporally adjacent to the video frame to which the current picture block belongs. For example, a 

motion information unit of the picture block G spatially adjacent to the lower left of the current 

	

30 	picture block and a motion information unit of the picture block F spatially adjacent to the left edge 

of the current picture block are obtained first, and the obtained motion information unit of the 

picture block G spatially adjacent to the lower left of the current picture block and motion 

information unit of the picture block F spatially adjacent to the left edge of the current picture block 

may be added to the candidate motion information unit set S3 corresponding to the lower left pixel 
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sample of the current picture block. If the motion information unit of the picture block G spatially 

adjacent to the lower left of the current picture block is the same as the motion information unit of 

the picture block F spatially adjacent to the left edge of the current picture block, deduplication 

processing is performed on the candidate motion information unit set S3 (in this case, a quantity of 

	

5 	motion information units in the candidate motion information unit set S3 after the deduplication 

processing is 1). If a motion information unit of the pixel sample Col-LB that has the same location 

as the lower left pixel sample LB of the current picture block, in the video frame temporally 

adjacent to the video frame to which the current picture block belongs, is the same as a motion 

information unit in the candidate motion information unit set S3 after the deduplication processing, 

	

10 	a zero motion information unit may be further added to the candidate motion information unit set 

S3 until the quantity of motion information units in the candidate motion information unit set S3 is 

equal to 2. In addition, if a motion information unit of the pixel sample Col-LB that has the same 

location as the lower left pixel sample LB of the current picture block, in the video frame 

temporally adjacent to the video frame to which the current picture block belongs, is different from 

	

15 	any motion information unit in the candidate motion information unit set S3 after the deduplication 

processing, the motion information unit of the pixel sample Col-LB that has the same location as 

the lower left pixel sample LB of the current picture block, in the video frame temporally adjacent 

to the video frame to which the current picture block belongs, may be added to the candidate motion 

information unit set S3 after the deduplication processing. If the quantity of motion information 

	

20 	units in the candidate motion information unit set S3 is still less than 2 in this case, a zero motion 

information unit is further added to the candidate motion information unit set S3 until the quantity 

of motion information units in the candidate motion information unit set S3 is equal to 2. 

[0254] 	If the video frame to which the current picture block belongs is a forward prediction 

frame, the zero motion information unit added to the candidate motion information unit set S3 

	

25 	includes a zero motion vector whose prediction direction is forward but may not include a zero 

motion vector whose prediction direction is backward. If the video frame to which the current 

picture block belongs is a backward prediction frame, the zero motion information unit added to the 

candidate motion information unit set S3 includes a zero motion vector whose prediction direction 

is backward but may not include a zero motion vector whose prediction direction is forward. In 

	

30 	addition, if the video frame to which the current picture block belongs is a bidirectional prediction 

frame, the zero motion information unit added to the candidate motion information unit set S3 

includes a zero motion vector whose prediction direction is forward and a zero motion vector whose 

prediction direction is backward. Reference frame indexes corresponding to motion vectors in 

different zero motion information units added to the candidate motion information unit set S3 may 
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be different, and the corresponding reference frame indexes may be, for example, 0, 1, 2, 3, or 

another value. 

[0255] 	That two motion information units are different may mean that motion vectors included 

in the two motion information units are different, or that prediction directions corresponding to 

	

5 	motion vectors included in the two motion information units are different, or that reference frame 

indexes corresponding to motion vectors included in the two motion information units are different. 

That two motion information units are the same may mean that motion vectors included in the two 

motion information units are the same, and that prediction directions corresponding to the motion 

vectors included in the two motion information units are the same, and that reference frame indexes 

	

10 	corresponding to the motion vectors included in the two motion information units are the same. 

[0256] 	It may be understood that, for a scenario in which more pixel samples exist, a candidate 

motion information unit set corresponding to a pixel sample may be obtained in a s—Iar manner. 

[0257] 	For example, as shown in FIG. 2-d, the two pixel samples may include two pixel 

samples in an upper left pixel sample, an upper right pixel sample, a lower left pixel sample, and a 

	

15 	central pixel sample al of the current picture block. The upper left pixel sample of the current 

picture block is an upper left vertex of the current picture block, or a pixel block in the current 

picture block and including an upper left vertex of the current picture block; the lower left pixel 

sample of the current picture block is a lower left vertex of the current picture block, or a pixel 

block in the current picture block and including a lower left vertex of the current picture block; the 

	

20 	upper right pixel sample of the current picture block is an upper right vertex of the current picture 

block, or a pixel block in the current picture block and including an upper right vertex of the current 

picture block; and the central pixel sample al of the current picture block is a central pixel of the 

current picture block, or a pixel block in the current picture block and including a central pixel of 

the current picture block. 

	

25 	[0258] 	S303. The video decoding apparatus determines N candidate merged motion information 

unit sets based on the candidate motion information unit set corresponding to each of the two pixel 

samples. Each motion information unit included in each of the N candidate merged motion 

information unit sets is selected from at least some of constraint-compliant motion information units 

in the candidate motion information unit set corresponding to each of the two pixel samples. The N 

	

30 	candidate merged motion information unit sets are different from each other, and each of the N 

candidate merged motion information unit sets includes two motion information units. 

[0259] 	It may be understood that, assuming that a candidate merged motion information unit set 

is determined based on the candidate motion information unit set Si (assuming that three motion 

information units are included) and the candidate motion information unit set S2 (assuming that two 
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motion information units are included), in theory, 3*2=6 initial candidate merged motion 

information unit sets may be determined. However, to improve availability, for example, at least 

one of a first condition, a second condition, a third condition, a fourth condition, or a fifth condition 

may be used to screen out the N candidate merged motion information unit sets from the six initial 

	

5 	candidate merged motion information unit sets. If quantities of motion information units included in 

the candidate motion information unit set Si and the candidate motion information unit set S2 are 

not limited to the foregoing examples, a quantity of initial candidate merged motion information 

unit sets is not necessarily six. 

[0260] 	For details of constraints of the first condition, the second condition, the third condition, 

	

10 	the fourth condition, and the fifth condition, refer to the descriptions of examples in the foregoing 

embodiment. Details are not described again herein. Certainly, the N candidate merged motion 

information unit sets, for example, may further meet other conditions that are not illustrated. 

[0261] 	In a specific implementation process, for example, at least one of the first condition, the 

second condition, or the third condition may be first used to perform screening on the initial 

	

15 	candidate merged motion information unit sets, and NO1 candidate merged motion information unit 

sets are screened out from the initial candidate merged motion information unit sets, then scaling 

processing is performed on the NO1 candidate merged motion information unit sets, and then at 

least one of the fourth condition or the fifth condition is used to screen out the N candidate merged 

motion information unit sets from the NO1 candidate merged motion information unit sets. Certainly, 

20 screening may be performed on the initial candidate merged motion information unit sets by 

directly using at least one of the first condition, the second condition, or the third condition, without 

making reference to the fourth condition and the fifth condition, and the N candidate merged motion 

information unit sets are screened out from the initial candidate merged motion information unit 

sets. 

	

25 	[0262] 	It may be understood that, a motion vector in video coding or decoding reflects a value 

of an offset of an object in one direction (a prediction direction) relative to a same time (the same 

time corresponds to a same reference frame). Therefore, when motion information units of different 

pixel samples correspond to different prediction directions and/or correspond to different reference 

frame indexes, a motion offset of each pixel or pixel block of the current picture block relative to a 

	

30 	reference frame cannot be directly obtained. However, when the pixel samples correspond to a same 

prediction direction and correspond to a same reference frame index, a motion vector of each pixel 

or pixel block in the picture block may be obtained by using a combination of the merged motion 

vectors. 

[0263] 	Therefore, when motion information units of different pixel samples in a candidate 
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merged motion information unit set correspond to different prediction directions and/or correspond 

to different reference frame indexes, scaling processing may be performed on the candidate merged 

motion information unit set. The scaling processing performed on the candidate merged motion 

information unit set may relate to modification, addition, and/or deletion or the like of a motion 

	

5 	vector in one or more motion information units in the candidate merged motion information unit set. 

[0264] 	For example, in some possible implementations of the present invention, the predicting a 

pixel value of the current picture block by using an affine motion model and the merged motion 

information unit set i may include: when a reference frame index corresponding to a motion vector 

whose prediction direction is a first prediction direction in the merged motion information unit set i 

	

10 	is different from a reference frame index of the current picture block, performing scaling processing 

on the merged motion information unit set i, so that the motion vector whose prediction direction is 

the first prediction direction in the merged motion information unit set i is scaled down to a 

reference frame of the current picture block, and predicting the pixel value of the current picture 

block by using the affine motion model and a scaled merged motion information unit set i, where 

	

15 	the first prediction direction is forward or backward; or 

the predicting a pixel value of the current picture block by using an affine motion model 

and the merged motion information unit set i may include: when a reference frame index 

corresponding to a motion vector whose prediction direction is forward in the merged motion 

information unit set i is different from a forward reference frame index of the current picture block, 

20 and a reference frame index corresponding to a motion vector whose prediction direction is 

backward in the merged motion information unit set i is different from a backward reference frame 

index of the current picture block, performing scaling processing on the merged motion information 

unit set i, so that the motion vector whose prediction direction is forward in the merged motion 

information unit set i is scaled down to a forward reference frame of the current picture block and 

	

25 	that the motion vector whose prediction direction is backward in the merged motion information 

unit set i is scaled down to a backward reference frame of the current picture block, and predicting 

the pixel value of the current picture block by using the affine motion model and a scaled merged 

motion information unit set i. 

[0265] 	S304. The video decoding apparatus performs decoding processing on a video bit stream 

	

30 	to obtain an identifier of a merged motion information unit set i and a prediction residual of the 

current picture block, and determines, from the N candidate merged motion information unit sets, 

based on the identifier of the merged motion information unit set i, the merged motion information 

unit set i including two motion information units. 

[0266] 	Correspondingly, a video coding apparatus may write the identifier of the merged motion 
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information unit set i into the video bit stream. 

[0267] 	S305. The video decoding apparatus predicts a motion vector of the current picture block 

by using an affine motion model and the merged motion information unit set i. 

[0268] 	For example, the video decoding apparatus may first perform motion estimation 

5 processing on a motion vector in the merged motion information unit set i to obtain a 

motion-estimated merged motion information unit set i, and the video decoding apparatus predicts 

the motion vector of the current picture block by using the affine motion model and the 

motion-estimated merged motion information unit set i. 

[0269] 	It is assumed that a size of the current picture block is wxh, and that w is equal or not 

10 	equal to h. 

[0270] 	It is assumed that coordinates of the two pixel samples are (0,0) and (w, 0) . Herein, for 

example, coordinates of a pixel in an upper left corner of a pixel sample participate in computation. 

Referring to FIG. 2-e, FIG. 2-e shows coordinates of four vertices of the current picture block. 

[0271] 	Motion vectors of the two pixel samples are (lap  vy0) and (vx,, vy1 ) respectively. The 

15 	coordinates and motion vectors of the two pixel samples are substituted into the following affine 

motion model, and a motion vector of any pixel in the current picture block x may be computed: 

(formula 1) 

[0272] 	The motion vectors of the two pixel samples are (vxo, vyo) and (vxl , vy, ) respectively, vx 

and vy are respectively a horizontal component (vx) and a vertical component (vy) of a motion 

20 	vector of a pixel sample whose coordinates are (x, y) in the current picture block, and w in the 

formula 1 is a length or width of the current picture block. 

[0273] 	S306. The video decoding apparatus predicts a pixel value of the current picture block 

based on a computed motion vector of each pixel or each pixel block of the current picture block to 

obtain the predicted pixel value of the current picture block. 

25 	[0274] 	S307. The video decoding apparatus reconstructs the current picture block by using the 

predicted pixel value of the current picture block and the prediction residual of the current picture 

block. 

[0275] 	It can be learned that, in the technical solution of this embodiment, a video decoding 

apparatus predicts a pixel value of a current picture block by using an affine motion model and a 

30 	merged motion information unit set i, where each motion information unit in the merged motion 

information unit set i is selected from at least some of motion information units in a candidate 

7,7X = vx
i  - vxo 	vyi  -vyo  
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motion information unit set corresponding to each of two pixel samples. Because a selection range 

of the merged motion information unit set i becomes relatively small, a mechanism used in a 

conventional technology for screening out motion information units of multiple pixel samples only 

by performing a huge amount of computation in all possible candidate motion information unit sets 

	

5 	of the multiple pixel samples is abandoned. This helps improve coding efficiency, also helps reduce 

computational complexity of picture prediction performed based on the affine motion model, 

further makes it possible to introduce the affine motion model into a video coding standard, and 

because the affine motion model is introduced, helps describe motion of an object more accurately, 

and therefore helps improve prediction accuracy. Because a quantity of reference pixel samples may 

	

10 	be two, this helps further reduce the computational complexity of picture prediction performed 

based on the affine motion model after the affine motion model is introduced, and also helps reduce 

affine parameter information or a quantity of motion vector differences or the like transferred by an 

encoder. 

[0276] 	The following further provides related apparatuses for implementing the foregoing 

	

15 	solutions. 

[0277] 	Referring to FIG. 4, an embodiment of the present invention further provides a picture 

prediction apparatus 400. The apparatus may include: 

a first determining unit 410, configured to: determine two pixel samples in a current 

picture block, and determine a candidate motion information unit set corresponding to each of the 

	

20 	two pixel samples, where the candidate motion information unit set corresponding to each pixel 

sample includes at least one candidate motion information unit; 

a second determining unit 420, configured to determine a merged motion information 

unit set i including two motion information units, where 

each motion information unit in the merged motion information unit set i is selected 

25 from at least some of motion information units in the candidate motion information unit set 

corresponding to each of the two pixel samples, and the motion information unit includes a motion 

vector whose prediction direction is forward and/or a motion vector whose prediction direction is 

backward; and 

a predicting unit 430, configured to predict a pixel value of the current picture block by 

	

30 	using an affine motion model and the merged motion information unit set i. 

[0278] 	Optionally, in some possible implementations of the present invention, the second 

determining unit 420 may be specifically configured to determine, from N candidate merged motion 

information unit sets, the merged motion information unit set i including the two motion 

information units, where each motion information unit included in each of the N candidate merged 
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motion information unit sets is selected from at least some of constraint-compliant motion 

information units in the candidate motion information unit set corresponding to each of the two 

pixel samples, N is a positive integer, the N candidate merged motion information unit sets are 

different from each other, and each of the N candidate merged motion information unit sets includes 

	

5 	two motion information units. 

[0279] 	Optionally, in some possible implementations of the present invention, the N candidate 

merged motion information unit sets meet at least one of a first condition, a second condition, a 

third condition, a fourth condition, or a fifth condition, where 

the first condition includes that a motion mode of the current picture block indicated by 

	

10 	a motion information unit in any one of the N candidate merged motion information unit sets is 

non-translational motion; 

the second condition includes that prediction directions corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

the third condition includes that reference frame indexes corresponding to two motion 

	

15 	information units in any one of the N candidate merged motion information unit sets are the same; 

the fourth condition includes that an absolute value of a difference between horizontal 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a horizontal component threshold, or 

that an absolute value of a difference between a horizontal component of a motion vector of one 

	

20 	motion information unit in any one of the N candidate merged motion information unit sets and a 

horizontal component of a motion vector of a pixel sample Z is less than or equal to a horizontal 

component threshold, where the pixel sample Z in the current picture block is different from either 

of the two pixel samples; and 

the fifth condition includes that an absolute value of a difference between vertical 

	

25 	components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a vertical component threshold, or that 

an absolute value of a difference between a vertical component of a motion vector of one motion 

information unit in any one of the N candidate merged motion information unit sets and a vertical 

component of a motion vector of a pixel sample Z is less than or equal to a vertical component 

	

30 	threshold, where the pixel sample Z in the current picture block is different from either of the two 

pixel samples. 

[0280] 	Optionally, in some possible implementations of the present invention, the two pixel 

samples include two pixel samples in an upper left pixel sample, an upper right pixel sample, a 

lower left pixel sample, and a central pixel sample al of the current picture block, where 
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the upper left pixel sample of the current picture block is an upper left vertex of the 

current picture block, or a pixel block in the current picture block and including an upper left vertex 

of the current picture block; the lower left pixel sample of the current picture block is a lower left 

vertex of the current picture block, or a pixel block in the current picture block and including a 

	

5 	lower left vertex of the current picture block; the upper right pixel sample of the current picture 

block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

al of the current picture block is a central pixel of the current picture block, or a pixel block in the 

current picture block and including a central pixel of the current picture block. 

	

10 	[0281] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the upper left pixel sample of the current picture block 

includes motion information units of xl pixel samples, where the x1 pixel samples include at least 

one pixel sample spatially adjacent to the upper left pixel sample of the current picture block and/or 

at least one pixel sample temporally adjacent to the upper left pixel sample of the current picture 

	

15 	block, and xl is a positive integer, where 

the xl pixel samples include at least one of a pixel sample that has a same location as the 

upper left pixel sample of the current picture block, a pixel sample spatially adjacent to a left edge 

of the current picture block, a pixel sample spatially adjacent to an upper left of the current picture 

block, or a pixel sample spatially adjacent to an upper edge of the current picture block, in a video 

	

20 	frame temporally adjacent to a video frame to which the current picture block belongs. 

[0282] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the upper right pixel sample of the current picture 

block includes motion information units of x2 pixel samples, where the x2 pixel samples include at 

least one pixel sample spatially adjacent to the upper right pixel sample of the current picture block 

	

25 	and/or at least one pixel sample temporally adjacent to the upper right pixel sample of the current 

picture block, and x2 is a positive integer, where 

the x2 pixel samples include at least one of a pixel sample that has a same location as the 

upper right pixel sample of the current picture block, a pixel sample spatially adjacent to a right 

edge of the current picture block, a pixel sample spatially adjacent to an upper right of the current 

	

30 	picture block, or a pixel sample spatially adjacent to the upper edge of the current picture block, in a 

video frame temporally adjacent to the video frame to which the current picture block belongs. 

[0283] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the lower left pixel sample of the current picture block 

includes motion information units of x3 pixel samples, where the x3 pixel samples include at least 
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one pixel sample spatially adjacent to the lower left pixel sample of the current picture block and/or 

at least one pixel sample temporally adjacent to the lower left pixel sample of the current picture 

block, and x3 is a positive integer, where 

the x3 pixel samples include at least one of a pixel sample that has a same location as the 

	

5 	lower left pixel sample of the current picture block, a pixel sample spatially adjacent to the left edge 

of the current picture block, a pixel sample spatially adjacent to a lower left of the current picture 

block, or a pixel sample spatially adjacent to a lower edge of the current picture block, in a video 

frame temporally adjacent to the video frame to which the current picture block belongs. 

102841 	Optionally, in some possible implementations of the present invention, a candidate 

	

10 	motion information unit set corresponding to the central pixel sample al of the current picture block 

includes motion information units of x5 pixel samples, and one of the x5 pixel samples is a pixel 

sample a2, where 

a location of the central pixel sample al in the video frame to which the current picture 

block belongs is the same as a location of the pixel sample a2 in a video frame adjacent to the video 

	

15 	frame to which the current picture block belongs, and x5 is a positive integer. 

102851 	Optionally, in some possible implementations of the present invention, the predicting 

unit 430 is specifically configured to: when a reference frame index corresponding to a motion 

vector whose prediction direction is a first prediction direction in the merged motion information 

unit set i is different from a reference frame index of the current picture block, perform scaling 

	

20 	processing on the merged motion information unit set i, so that the motion vector whose prediction 

direction is the first prediction direction in the merged motion information unit set i is scaled down 

to a reference frame of the current picture block, and predict the pixel value of the current picture 

block by using the affine motion model and a scaled merged motion information unit set i, where 

the first prediction direction is forward or backward; or 

	

25 	 the predicting unit 430 is specifically configured to: when a reference frame index 

corresponding to a motion vector whose prediction direction is forward in the merged motion 

information unit set i is different from a forward reference frame index of the current picture block, 

and a reference frame index corresponding to a motion vector whose prediction direction is 

backward in the merged motion information unit set i is different from a backward reference frame 

	

30 	index of the current picture block, perform scaling processing on the merged motion information 

unit set i, so that the motion vector whose prediction direction is forward in the merged motion 

information unit set i is scaled down to a forward reference frame of the current picture block and 

that the motion vector whose prediction direction is backward in the merged motion information 

unit set i is scaled down to a backward reference frame of the current picture block, and predict the 

75 



pixel value of the current picture block by using the affine motion model and a scaled merged 

motion information unit set i. 

[0286] 	Optionally, in some possible implementations of the present invention, the predicting 

unit 430 is specifically configured to: obtain a motion vector of each pixel in the current picture 

	

5 	block through computation by using the affine motion model and the merged motion information 

unit set i, and determine a predicted pixel value of each pixel in the current picture block by using 

the motion vector that is of each pixel in the current picture block and is obtained through 

computation; or 

the predicting unit 430 is specifically configured to: obtain a motion vector of each pixel 

	

10 	block in the current picture block through computation by using the affine motion model and the 

merged motion information unit set i, and determine a predicted pixel value of each pixel in each 

pixel block in the current picture block by using the motion vector that is of each pixel block in the 

current picture block and is obtained through computation. 

[0287] 	Optionally, in some possible implementations of the present invention, the predicting 

	

15 	unit 430 may be specifically configured to obtain a motion vector of any pixel sample in the current 

picture block by using a ratio of a difference between horizontal components of motion vectors of 

the two pixel samples to a length or width of the current picture block and a ratio of a difference 

between vertical components of the motion vectors of the two pixel samples to the length or width 

of the current picture block, where the motion vectors of the two pixel samples are obtained based 

	

20 	on motion vectors of the two motion information units in the merged motion information unit set i. 

[0288] 	Optionally, in some possible implementations of the present invention, a horizontal 

coordinate coefficient of the horizontal components of the motion vectors of the two pixel samples 

is equal to a vertical coordinate coefficient of the vertical components of the motion vectors, and a 

vertical coordinate coefficient of the horizontal components of the motion vectors of the two pixel 

	

25 	samples is opposite to a horizontal coordinate coefficient of the vertical components of the motion 

vectors. 

[0289] 	Optionally, in some possible implementations of the present invention, the affine motion 

model may be in the following form: 

vxi —vxo 	vyi—vy0 vx = 	x 	y + vx0  
w 	w 

vYi —vy0 	vxi —vx, 
vy — 	x + 	y + vyo  

w 	w 
, where 

	

30 	 the motion vectors of the two pixel samples are (Inc, vy0) and (vxl, vy) respectively, vx 

is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

current picture block, vy is a vertical component of the motion vector of the pixel sample whose 
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coordinates are (x, y) in the current picture block, and w is the length or width of the current picture 

block. 

[0290] 	Optionally, in some possible implementations of the present invention, the picture 

prediction apparatus is applied to a video coding apparatus, or the picture prediction apparatus is 

	

5 	applied to a video decoding apparatus. 

[0291] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction apparatus is applied to the video decoding apparatus, the second determining unit 420 

may be specifically configured to determine, from the N candidate merged motion information unit 

sets, based on an identifier that is of the merged motion information unit set i and is obtained from a 

	

10 	video bit stream, the merged motion information unit set i including the two motion information 

units. 

[0292] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction apparatus is applied to the video decoding apparatus, 

the apparatus further includes a decoding unit, configured to: decode the video bit 

	

15 	stream to obtain motion vector differences of the two pixel samples, obtain motion vector predictors 

of the two pixel samples by using motion vectors of pixel samples spatially adjacent or temporally 

adjacent to the two pixel samples, and obtain the motion vectors of the two pixel samples separately 

based on the motion vector predictors of the two pixel samples and the motion vector differences of 

the two pixel samples. 

	

20 	[0293] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction apparatus is applied to the video coding apparatus, the predicting unit 430 is further 

configured to: obtain motion vector predictors of the two pixel samples by using motion vectors of 

pixel samples spatially adjacent or temporally adjacent to the two pixel samples, obtain motion 

vector differences of the two pixel samples according to the motion vector predictors of the two 

	

25 	pixel samples, and write the motion vector differences of the two pixel samples into a video bit 

stream. 

[0294] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction apparatus is applied to the video coding apparatus, the apparatus further includes an 

encoding unit, configured to write an identifier of the merged motion information unit set i into the 

	

30 	video bit stream. 

[0295] 	It may be understood that, functions of functional units of the picture prediction 

apparatus 400 in this embodiment may be specifically implemented according to the method in the 

foregoing method embodiment. For a specific implementation process thereof, refer to the related 

description in the foregoing method embodiment. Details are not described again herein. The 

77 



picture prediction apparatus 400 may be any apparatus that needs to output and play a video, for 

example, a device such as a notebook computer, a tablet computer, a personal computer, or a mobile 

phone. 

[0296] 	It can be learned that, in the technical solution provided by this embodiment, the picture 

	

5 	prediction apparatus 400 predicts a pixel value of a current picture block by using an affine motion 

model and a merged motion information unit set i, where each motion information unit in the 

merged motion information unit set i is selected from at least some of motion information units in a 

candidate motion information unit set corresponding to each of two pixel samples. Because a 

selection range of the merged motion information unit set i becomes relatively small, a mechanism 

	

10 	used in a conventional technology for screening out motion information units of multiple pixel 

samples only by performing a huge amount of computation in all possible candidate motion 

information unit sets of the multiple pixel samples is abandoned. This helps improve coding 

efficiency, also helps reduce computational complexity of picture prediction performed based on the 

affine motion model, further makes it possible to introduce the affine motion model into a video 

	

15 	coding standard, and because the affine motion model is introduced, helps describe motion of an 

object more accurately, and therefore helps improve prediction accuracy. In addition, because a 

quantity of reference pixel samples may be two, this helps further reduce the computational 

complexity of picture prediction performed based on the affine motion model after the affine 

motion model is introduced, and also helps reduce affine parameter information or a quantity of 

	

20 	motion vector differences or the like transferred by an encoder. 

[0297] 	Referring to FIG. 5, FIG. 5 is a schematic diagram of a picture prediction apparatus 500 

according to an embodiment of the present invention. The picture prediction apparatus 500 may 

include at least one bus 501, at least one processor 502 connected to the bus 501, and at least one 

memory 503 connected to the bus 501. 

	

25 	[0298] 	The processor 502 invokes, by using the bus 501, code or an instruction stored in the 

memory 503, so that the processor 502 is configured to: determine two pixel samples in a current 

picture block, and determine a candidate motion information unit set corresponding to each of the 

two pixel samples, where the candidate motion information unit set corresponding to each pixel 

sample includes at least one candidate motion information unit; determine a merged motion 

	

30 	information unit set i including two motion information units, where each motion information unit 

in the merged motion information unit set i is selected from at least some of motion information 

units in the candidate motion information unit set corresponding to each of the two pixel samples, 

and the motion information unit includes a motion vector whose prediction direction is forward 

and/or a motion vector whose prediction direction is backward; and predict a pixel value of the 
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current picture block by using an affine motion model and the merged motion information unit set i. 

[0299] 	Optionally, in some possible implementations of the present invention, in an aspect of 

determining the merged motion information unit set i including the two motion information units, 

the processor is configured to determine, from N candidate merged motion information unit sets, the 

5 merged motion information unit set i including the two motion information units, where each 

motion information unit included in each of the N candidate merged motion information unit sets is 

selected from at least some of constraint-compliant motion information units in the candidate 

motion information unit set corresponding to each of the two pixel samples, N is a positive integer, 

the N candidate merged motion information unit sets are different from each other, and each of the 

10 	N candidate merged motion information unit sets includes two motion information units. 

[0300] 	Optionally, in some possible implementations of the present invention, the N candidate 

merged motion information unit sets meet at least one of a first condition, a second condition, a 

third condition, a fourth condition, or a fifth condition, where 

the first condition includes that a motion mode of the current picture block indicated by 

15 	a motion information unit in any one of the N candidate merged motion information unit sets is 

non-translational motion; 

the second condition includes that prediction directions corresponding to two motion 

information units in any one of the N candidate merged motion information unit sets are the same; 

the third condition includes that reference frame indexes corresponding to two motion 

20 	information units in any one of the N candidate merged motion information unit sets are the same; 

the fourth condition includes that an absolute value of a difference between horizontal 

components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a horizontal component threshold, or 

that an absolute value of a difference between a horizontal component of a motion vector of one 

25 	motion information unit in any one of the N candidate merged motion information unit sets and a 

horizontal component of a motion vector of a pixel sample Z is less than or equal to a horizontal 

component threshold, where the pixel sample Z in the current picture block is different from either 

of the two pixel samples; and 

the fifth condition includes that an absolute value of a difference between vertical 

30 	components of motion vectors of two motion information units in any one of the N candidate 

merged motion information unit sets is less than or equal to a vertical component threshold, or that 

an absolute value of a difference between a vertical component of a motion vector of one motion 

information unit in any one of the N candidate merged motion information unit sets and a vertical 

component of a motion vector of a pixel sample Z is less than or equal to a vertical component 
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threshold, where the pixel sample Z in the current picture block is different from either of the two 

pixel samples. 

[0301] 	Optionally, in some possible implementations of the present invention, the two pixel 

samples include two pixel samples in an upper left pixel sample, an upper right pixel sample, a 

	

5 	lower left pixel sample, and a central pixel sample al of the current picture block, where 

the upper left pixel sample of the current picture block is an upper left vertex of the 

current picture block, or a pixel block in the current picture block and including an upper left vertex 

of the current picture block; the lower left pixel sample of the current picture block is a lower left 

vertex of the current picture block, or a pixel block in the current picture block and including a 

	

10 	lower left vertex of the current picture block; the upper right pixel sample of the current picture 

block is an upper right vertex of the current picture block, or a pixel block in the current picture 

block and including an upper right vertex of the current picture block; and the central pixel sample 

al of the current picture block is a central pixel of the current picture block, or a pixel block in the 

current picture block and including a central pixel of the current picture block. 

	

15 	[0302] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the upper left pixel sample of the current picture block 

includes motion information units of xl pixel samples, where the xl pixel samples include at least 

one pixel sample spatially adjacent to the upper left pixel sample of the current picture block and/or 

at least one pixel sample temporally adjacent to the upper left pixel sample of the current picture 

	

20 	block, and xl is a positive integer, where 

the xl pixel samples include at least one of a pixel sample that has a same location as the 

upper left pixel sample of the current picture block, a pixel sample spatially adjacent to a left edge 

of the current picture block, a pixel sample spatially adjacent to an upper left of the current picture 

block, or a pixel sample spatially adjacent to an upper edge of the current picture block, in a video 

	

25 	frame temporally adjacent to a video frame to which the current picture block belongs. 

[0303] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the upper right pixel sample of the current picture 

block includes motion information units of x2 pixel samples, where the x2 pixel samples include at 

least one pixel sample spatially adjacent to the upper right pixel sample of the current picture block 

	

30 	and/or at least one pixel sample temporally adjacent to the upper right pixel sample of the current 

picture block, and x2 is a positive integer, where 

the x2 pixel samples include at least one of a pixel sample that has a same location as the 

upper right pixel sample of the current picture block, a pixel sample spatially adjacent to a right 

edge of the current picture block, a pixel sample spatially adjacent to an upper right of the current 
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picture block, or a pixel sample spatially adjacent to the upper edge of the current picture block, in a 

video frame temporally adjacent to the video frame to which the current picture block belongs. 

[0304] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the lower left pixel sample of the current picture block 

	

5 	includes motion information units of x3 pixel samples, where the x3 pixel samples include at least 

one pixel sample spatially adjacent to the lower left pixel sample of the current picture block and/or 

at least one pixel sample temporally adjacent to the lower left pixel sample of the current picture 

block, and x3 is a positive integer, where 

the x3 pixel samples include at least one of a pixel sample that has a same location as the 

	

10 	lower left pixel sample of the current picture block, a pixel sample spatially adjacent to the left edge 

of the current picture block, a pixel sample spatially adjacent to a lower left of the current picture 

block, or a pixel sample spatially adjacent to a lower edge of the current picture block, in a video 

frame temporally adjacent to the video frame to which the current picture block belongs. 

[0305] 	Optionally, in some possible implementations of the present invention, a candidate 

	

15 	motion information unit set corresponding to the central pixel sample al of the current picture block 

includes motion information units of x5 pixel samples, and one of the x5 pixel samples is a pixel 

sample a2, where 

a location of the central pixel sample al in the video frame to which the current picture 

block belongs is the same as a location of the pixel sample a2 in a video frame adjacent to the video 

	

20 	frame to which the current picture block belongs, and x5 is a positive integer. 

[0306] 	Optionally, in some possible implementations of the present invention, in an aspect of 

predicting the pixel value of the current picture block by using the affine motion model and the 

merged motion information unit set i, the processor 502 is configured to: when a reference frame 

index corresponding to a motion vector whose prediction direction is a first prediction direction in 

	

25 	the merged motion information unit set i is different from a reference frame index of the current 

picture block, perform scaling processing on the merged motion information unit set i, so that the 

motion vector whose prediction direction is the first prediction direction in the merged motion 

information unit set i is scaled down to a reference frame of the current picture block, and predict 

the pixel value of the current picture block by using the affine motion model and a scaled merged 

	

30 	motion information unit set i, where the first prediction direction is forward or backward; or 

in an aspect of predicting the pixel value of the current picture block by using the affine 

motion model and the merged motion information unit set i, the processor 502 is configured to: 

when a reference frame index corresponding to a motion vector whose prediction direction is 

forward in the merged motion information unit set i is different from a forward reference frame 
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index of the current picture block, and a reference frame index corresponding to a motion vector 

whose prediction direction is backward in the merged motion information unit set i is different from 

a backward reference frame index of the current picture block, perform scaling processing on the 

merged motion information unit set i, so that the motion vector whose prediction direction is 

	

5 	forward in the merged motion information unit set i is scaled down to a forward reference frame of 

the current picture block and that the motion vector whose prediction direction is backward in the 

merged motion information unit set i is scaled down to a backward reference frame of the current 

picture block, and predict the pixel value of the current picture block by using the affine motion 

model and a scaled merged motion information unit set i. 

	

10 	[0307] 	Optionally, in some possible implementations of the present invention, in the aspect of 

predicting the pixel value of the current picture block by using the affine motion model and the 

merged motion information unit set i, the processor 502 is configured to: obtain a motion vector of 

each pixel in the current picture block through computation by using the affine motion model and 

the merged motion information unit set i, and determine a predicted pixel value of each pixel in the 

	

15 	current picture block by using the motion vector that is of each pixel in the current picture block and 

is obtained through computation; or 

in the aspect of predicting the pixel value of the current picture block by using the affine 

motion model and the merged motion information unit set i, the processor 502 is configured to: 

obtain a motion vector of each pixel block in the current picture block through computation by 

20 using the affine motion model and the merged motion information unit set i, and determine a 

predicted pixel value of each pixel in each pixel block in the current picture block by using the 

motion vector that is of each pixel block in the current picture block and is obtained through 

computation. 

[0308] 	Optionally, in some possible implementations of the present invention, in the aspect of 

	

25 	predicting the pixel value of the current picture block by using the affine motion model and the 

merged motion information unit set i, the processor 502 is configured to obtain a motion vector of 

any pixel sample in the current picture block by using a ratio of a difference between horizontal 

components of motion vectors of the two pixel samples to a length or width of the current picture 

block and a ratio of a difference between vertical components of the motion vectors of the two pixel 

	

30 	samples to the length or width of the current picture block, where the motion vectors of the two 

pixel samples are obtained based on motion vectors of the two motion information units in the 

merged motion information unit set i. 

[0309] 	Optionally, in some possible implementations of the present invention, a horizontal 

coordinate coefficient of the horizontal components of the motion vectors of the two pixel samples 
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is equal to a vertical coordinate coefficient of the vertical components of the motion vectors, and a 

vertical coordinate coefficient of the horizontal components of the motion vectors of the two pixel 

samples is opposite to a horizontal coordinate coefficient of the vertical components of the motion 

vectors. 

	

5 	[0310] 	Optionally, in some possible implementations of the present invention, the affine motion 

model may be in the following form: 

	

vxt  —vxo 	vYi —vYo VX = 	X 	+ vxo  

	

—vYo 	vx j.  —two  vy = 	X ± 	y + vyo  
, where 

the motion vectors of the two pixel samples are (vxo, vy0) and (lap vy) respectively, vx 

is a horizontal component of a motion vector of a pixel sample whose coordinates are (x, y) in the 

	

10 	current picture block, vy is a vertical component of the motion vector of the pixel sample whose 

coordinates are (x, y) in the current picture block, and w is the length or width of the current picture 

block. 

[0311] 	Optionally, in some possible implementations of the present invention, the picture 

prediction apparatus is applied to a video coding apparatus, or the picture prediction apparatus is 

	

15 	applied to a video decoding apparatus. 

[0312] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction apparatus is applied to the video decoding apparatus, in the aspect of determining the 

merged motion information unit set i including the two motion information units, the processor 502 

is configured to determine, from the N candidate merged motion information unit sets, based on an 

	

20 	identifier that is of the merged motion information unit set i and is obtained from a video bit stream, 

the merged motion information unit set i including the two motion information units. 

[0313] 	Optionally, in some possible implementations of the present invention, when the picture 

prediction apparatus is applied to the video decoding apparatus, the processor 502 is further 

configured to: decode the video bit stream to obtain motion vector differences of the two pixel 

	

25 	samples, obtain motion vector predictors of the two pixel samples by using motion vectors of pixel 

samples spatially adjacent or temporally adjacent to the two pixel samples, and obtain the motion 

vectors of the two pixel samples separately based on the motion vector predictors of the two pixel 

samples and the motion vector differences of the two pixel samples. 

[0314] 	Optionally, in some possible implementations of the present invention, when the picture 

	

30 	prediction apparatus is applied to the video coding apparatus, the processor 502 is further 

configured to: obtain motion vector predictors of the two pixel samples by using motion vectors of 

pixel samples spatially adjacent or temporally adjacent to the two pixel samples, obtain motion 
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vector differences of the two pixel samples according to the motion vector predictors of the two 

pixel samples, and write the motion vector differences of the two pixel samples into a video bit 

stream. 

[0315] 	Optionally, in some possible implementations of the present invention, when the picture 

	

5 	prediction apparatus is applied to the video coding apparatus, the processor 502 is further 

configured to write an identifier of the merged motion information unit set i into the video bit 

stream. 

[0316] 	It may be understood that, functions of functional units of the picture prediction 

apparatus 500 in this embodiment may be specifically implemented according to the method in the 

	

10 	foregoing method embodiment. For a specific implementation process thereof, refer to the related 

description in the foregoing method embodiment. Details are not described again herein. The 

picture prediction apparatus 500 may be any apparatus that needs to output and play a video, for 

example, a device such as a notebook computer, a tablet computer, a personal computer, or a mobile 

phone. 

	

15 	[0317] 	It can be learned that, in the technical solution provided by this embodiment, the picture 

prediction apparatus 500 predicts a pixel value of a current picture block by using an affine motion 

model and a merged motion information unit set i, where each motion information unit in the 

merged motion information unit set i is selected from at least some of motion information units in a 

candidate motion information unit set corresponding to each of two pixel samples. Because a 

	

20 	selection range of the merged motion information unit set i becomes relatively small, a mechanism 

used in a conventional technology for screening out motion information units of multiple pixel 

samples only by performing a huge amount of computation in all possible candidate motion 

information unit sets of the multiple pixel samples is abandoned. This helps improve coding 

efficiency, also helps reduce computational complexity of picture prediction performed based on the 

	

25 	affine motion model, further makes it possible to introduce the affine motion model into a video 

coding standard, and because the affine motion model is introduced, helps describe motion of an 

object more accurately, and therefore helps improve prediction accuracy. In addition, because a 

quantity of reference pixel samples may be two, this helps further reduce the computational 

complexity of picture prediction performed based on the affine motion model after the affine 

	

30 	motion model is introduced, and also helps reduce affine parameter information or a quantity of 

motion vector differences or the like transferred by an encoder. 

[0318] 	An embodiment of the present invention further provides a computer storage medium. 

The computer storage medium may store a program, and when the program is executed, at least 

some or all of the steps of any picture prediction method in the foregoing method embodiments may 
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be performed. 

[0319] 	Referring to FIG. 6, FIG. 6 is a schematic flowchart of a picture processing method 

according to an embodiment of the present invention. As shown by way of example in FIG. 6, a 

picture processing method provided by an embodiment of the present invention may include the 

	

5 	following steps. 

[0320] 	5601. Obtain a motion vector 2-tuple of a current picture block. 

[0321] 	The motion vector 2-tuple may include motion vectors of two pixel samples in a video 

frame to which the current picture block belongs. The pixel sample mentioned in each embodiment 

of the present invention may be a pixel or a pixel block including at least two pixels. 

	

10 	[0322] 	The motion vector mentioned in each embodiment of the present invention may be a 

forward motion vector, or may be a backward motion vector. Directions of the motion vectors in the 

motion vector 2-tuple may be the same. 

[0323] 	The current picture block may be a current coding block or a current decoding block. 

[0324] 	The motion vector 2-tuple may include the motion vectors of the two pixel samples in 

	

15 	the foregoing embodiment, or may include one motion vector of each motion information unit in 

the merged motion information unit set i in the foregoing embodiment, or may include one motion 

vector of each motion information unit in the scaled merged motion information unit set i in the 

foregoing embodiment, or may include one motion vector of each motion information unit in the 

motion-estimated merged motion information unit set i in the foregoing embodiment, or may be the 

	

20 	motion vector 2-tuple obtained by performing an iterative update by using the motion vector of each 

motion information unit in the merged motion information unit set i in the foregoing embodiment as 

a predicted value. For details of the motion vectors of the two pixel samples, the merged motion 

information unit set i, the scaled merged motion information unit set i, and the motion-estimated 

merged motion information unit set i, refer to the detailed description in the foregoing embodiment. 

	

25 	Details are not described again herein. The merged motion information unit set i in the foregoing 

embodiment may include motion vectors, and may also include directions of the motion vectors or 

reference frame indexes corresponding to the motion vectors, but the motion vector 2-tuple in this 

embodiment of the present invention includes only motion vectors. 

[0325] 	The two pixel samples may include two pixel samples in an upper left pixel sample, a 

	

30 	pixel sample in a right region, a pixel sample in a lower region, and a pixel sample in a lower right 

region of the current picture block. 

[0326] 	The upper left pixel sample of the current picture block may be an upper left vertex of 

the current picture block, or a pixel block in the current picture block and including an upper left 

vertex of the current picture block. In video coding and decoding, coordinate values of the upper 
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left pixel sample may be (0, 0) by default. 

[0327] 	The pixel sample in the lower region of the current picture block may be a pixel or a 

pixel block below the upper left pixel sample of the current picture block. A vertical coordinate of 

the pixel sample in the lower region is greater than a vertical coordinate of the upper left pixel 

5 sample. The pixel sample in the lower region may include the lower left pixel sample in the 

foregoing embodiment. A horizontal coordinate of the pixel sample in the lower region may be the 

same as a horizontal coordinate of the upper left pixel sample, or a difference between a horizontal 

coordinate of the pixel sample in the lower region and a horizontal coordinate of the upper left pixel 

sample may be n pixels in height, where n is a positive integer less than 3. 

10 	[0328] 	The pixel sample in the right region of the current picture block may be a pixel or a pixel 

block on a right side of the upper left pixel sample of the current picture block. A horizontal 

coordinate of the pixel sample in the right region is greater than the horizontal coordinate of the 

upper left pixel sample. The pixel sample in the right region may include the upper right pixel 

sample in the foregoing embodiment. A vertical coordinate of the pixel sample in the right region 

15 	may be the same as the vertical coordinate of the upper left pixel sample, or a difference between a 

vertical coordinate of the pixel sample in the right region and the vertical coordinate of the upper 

left pixel sample may be n pixels in width, where n is a positive integer less than 3. 

[0329] 	The pixel sample in the lower right region of the current picture block may be a pixel or 

a pixel block on a lower right side of the upper left pixel sample of the current picture block. A 

20 	vertical coordinate of the pixel sample in the lower right region is greater than the vertical 

coordinate of the upper left pixel sample, and a horizontal coordinate of the pixel sample in the 

lower right region is greater than the horizontal coordinate of the upper left pixel sample. The pixel 

sample in the lower right region may include the central pixel sample al in the foregoing 

embodiment, and may further include a lower right pixel sample. The lower right pixel sample of 

25 	the current picture block may be a lower right vertex of the current picture block, or a pixel block in 

the current picture block and including a lower right vertex of the current picture block. 

[0330] 	If a pixel sample is a pixel block, a size of the pixel block is, for example, 2*2, 1*2, 4*2, 

4*4, or another size. 

[0331] 	For details of the upper left pixel sample, the upper right pixel sample, the lower left 

30 	pixel sample, and the central pixel sample al of the current picture block, refer to the detailed 

description in the foregoing embodiment. Details are not described again herein. 

[0332] 	The two pixel samples may also be the two pixel samples in the foregoing embodiment. 

For details of the two pixel samples, refer to the detailed description in the foregoing embodiment. 

Details are not described again herein. 
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[0333] 	5602. Obtain a motion vector of any pixel sample in the current picture block through 

computation by using an affine motion model and the motion vector 2-tuple. 

[0334] 	The motion vector that is of any pixel sample in the current picture block and is obtained 

through computation may be any one of: the motion vector of each pixel in the current picture block, 

	

5 	the motion vector of each pixel block in the current picture block, or the motion vector of any pixel 

sample in the current picture block in the foregoing embodiment. For details about the motion 

vector of each pixel in the current picture block, the motion vector of each pixel block in the current 

picture block, and the motion vector of any pixel sample in the current picture block in the 

foregoing embodiment, refer to the detailed description in the foregoing embodiment. Details are 

	

10 	not described again herein. 

[0335] 	The affine motion model may be in the following form: 

ivx = ax + by 
(vy = —bx + ay 

where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

	

15 	any pixel sample; and 

vx = ax + by 
in the equation 	 , a is a horizontal coordinate coefficient of the horizontal 

component of the affine motion model, and b is a vertical coordinate coefficient of the horizontal 

vy = —bx + ay 
component of the affine motion model; and in the equation 	 , a is a vertical 

coordinate coefficient of the vertical component of the affine motion model, and —b is a horizontal 

	

20 	coordinate coefficient of the vertical component of the affine motion model. 

[0336] 	Optionally, in some possible implementations of the present invention, the affine motion 

model further includes a horizontal displacement coefficient c of the horizontal component of the 

affine motion model and a vertical displacement coefficient d of the vertical component of the 

affine motion model, and therefore, the affine motion model is in the following form: 

ivx = cvc + by + c 

	

25 
	 (vy = —bx + ay + d 

[0337] 	Optionally, in some possible implementations of the present invention, a quadratic sum 

of the horizontal coordinate coefficient of the horizontal component of the affine motion model and 

the vertical coordinate coefficient of the horizontal component of the affine motion model is not 

equal to 1. Alternatively, in some possible implementations of the present invention, a quadratic 
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sum of the vertical coordinate coefficient of the vertical component of the affine motion model and 

the horizontal coordinate coefficient of the vertical component of the affine motion model is not 

equal to 1. 

[0338] 	Optionally, in some possible implementations of the present invention, the obtaining a 

	

5 	motion vector of any pixel sample in the current picture block through computation by using an 

affine motion model and the motion vector 2-tuple may include: obtaining values of the coefficients 

of the affine motion model by using the motion vectors of the two pixel samples and locations of 

the two pixel samples; and obtaining the motion vector of the any pixel sample in the current 

picture block by using the affine motion model and the values of the coefficients of the affine 

	

10 	motion model. 

[0339] 	Optionally, in some possible implementations of the present invention, the obtaining a 

motion vector of any pixel sample in the current picture block through computation by using an 

affine motion model and the motion vector 2-tuple may include: obtaining the values of the 

coefficients of the affine motion model by using a ratio of a difference between horizontal 

	

15 	components of the motion vectors of the two pixel samples to a distance between the two pixel 

samples and a ratio of a difference between vertical components of the motion vectors of the two 

pixel samples to the distance between the two pixel samples; and obtaining the motion vector of the 

any pixel sample in the current picture block by using the affine motion model and the values of the 

coefficients of the affine motion model. 

	

20 	[0340] 	Alternatively, the obtaining a motion vector of any pixel sample in the current picture 

block through computation by using an affine motion model and the motion vector 2-tuple may 

include: obtaining the values of the coefficients of the affine motion model by using a ratio of a 

weighted sum of components of the motion vectors of the two pixel samples to a distance between 

the two pixel samples or to a square of a distance between the two pixel samples; and obtaining the 

	

25 	motion vector of the any pixel sample in the current picture block by using the affine motion model 

and the values of the coefficients of the affine motion model. 

[0341] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include the upper left pixel sample of the current picture block and the pixel sample 

in the right region on the right side of the upper left pixel sample, the affine motion model is 

	

30 	specifically: 

i

trYi—vY0 
 y + vxo 

	

vx,—vxo  vx = 	 

	

vy = 	x + 	y + vyo  iryi — vYo  
w 

x 
vx  1  —vxo  

w 

w 	 w 
, where 

are a motion vector of the upper left pixel sample, (vx, vi) (VXO, Vyo) are a motion 
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vector of the pixel sample in the right region, and w is a distance between the two pixel samples, or 

w may be a difference between the horizontal coordinate of the pixel sample in the right region and 

the horizontal coordinate of the upper left pixel sample. 

[0342] 	Optionally, in some possible implementations of the present invention, when the two 

5 	pixel samples include the upper left pixel sample of the current picture block and the pixel sample 

in the lower region below the upper left pixel sample, the affine motion model is specifically: 

I
h 	 h 

	

vY2-vYo 	vx2-vxo 
VX — 	X + 	y + 1X0  

vx2 -vx0 	vY2-vYo  

	

Vy = 	X + 	 v.Yo h 	 h 
, where 

(VXo, vyo) are a motion vector of the upper left pixel sample, (VX2, vy2) are a motion 

vector of the pixel sample in the lower region, and h is a distance between the two pixel samples, or 

10 	h may be the difference between the vertical coordinate of the pixel sample in the lower region and 

the vertical coordinate of the upper left pixel sample. 

[0343] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include the upper left pixel sample of the current picture block and the pixel sample 

in the lower right region on the lower right side of the upper left pixel sample, the affine motion 

15 	model is specifically: 

vx - 
(maw, + vy, h,) - (vxow, + vyohi)

x + 
(vxihi - vyiwi ) - (vx0h2  - vyowi) 

y + vx, 
w, 2  + hi  2 	 W12  + hi  2  

(malt, - /73  wi) - (vxo hi - vyowi ) 	(vxowi  + vy2hi)- (vxow2  + vyo  hi  ) 
vY - 	 x+ 	 Y + Uo w12  + hi  2 	 W12  + /42 	

, where 

(VX0, vyo) are a motion vector of the upper left pixel sample, (vx3ory3) are a motion 

h1  
vector of the pixel sample in the lower right region, 	is a distance in a vertical direction between 

the two pixel samples, 	1  is a distance in a horizontal direction between the two pixel samples, 

w  2 
9- 

 h 1  2  
20 	and 1 	is a square of the distance between the two pixel samples. 

[0344] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples are any two pixel samples in the video frame to which the current picture block 

belongs, the affine motion model is specifically: 

(vx5  - vx,)(x, - x4) + (vy, - vy4 )(y5 - y.) 	(vy5 - vy4 )(xs - x4) + (vx, - vx4)(ys  - y4 ) 
vx - 

(x5-  x4)2  + 	- Y4)2 	 (xs - x4)2 + (Y5 - y4)2  
(vx,- vx4)(x,- x4) +  (vy5  - vy4)(y5  y„) 

x, 
(x2  - x1)2  + (Y2 - Y2)2  

(nts - 114)(x5 - x..)+ (vx.- vx.)Cr.  
Y4 VX41 

(X9 	X4)2  + 
(
Y5 Y4)2  

89 



(vy, - vy4)(x,- x0+ (vx, - vx4) (Ys - 314)x + (vxs — vx4)(xs — NO+ (vYs — vY4)(Ys —  y4) 
vY — y 

(xs — x4)2  +(A — Y4)2 	 (xs —24)2  + (Y5 — 114)2  
(vys  — vy4)(x,— x4) 4- (Ines  — vx.06 r  5 — y4) 

[ 	 x, 
04 — x4r + 0, -3702  

+ 
(vx, - vx4)(x, - x4) + (vy, - vy4)(Y, - y4) 

OCs — X4)2  + (y5  — y4)2 	y4 VY4i 
, where 

(x4, y4) are coordinates of one pixel sample in the two pixel samples, (vx4, vy4) are a 

motion vector of the pixel sample whose coordinates are (x4, y4), (x5, y5) are coordinates of the 

other pixel sample in the two pixel samples, and (vx5, vy5) are a motion vector of the other pixel 

	

5 	sample whose coordinates are (x5, y5). 

[0345] 	Optionally, in some possible implementations of the present invention, when the picture 

processing method is applied to picture tracing, after the motion vector of the any pixel sample in 

the current picture block is obtained through computation, a corresponding location, corresponding 

to the any pixel sample, in a frame corresponding to the motion vector of the any pixel sample may 

	

10 	be further determined by using the location of the any pixel sample in the current picture block and 

the motion vector of the any pixel sample. 

[0346] 	Further, a picture block, corresponding to the current picture block, in the corresponding 

frame is obtained according to the corresponding location, the corresponding picture block is 

compared with the current picture block, a sum of quadratic differences or a sum of absolute 

15 differences between the two picture blocks is computed, and a matching error between the two 

picture blocks is measured for evaluating accuracy of picture tracing of the current picture block. 

[0347] 	Optionally, in some possible implementations of the present invention, when the picture 

processing method is applied to picture prediction, after the motion vector of the any pixel sample 

in the current picture block is obtained through computation, a predicted pixel value of a pixel of 

	

20 	the any pixel sample in the current picture block may be further determined by using the motion 

vector that is of the any pixel sample in the current picture block and is obtained through 

computation. The motion vector of the any pixel sample in the current picture block may be a 

motion vector of any pixel in the current picture block, and the process may be: determining a 

predicted pixel value of each pixel in the current picture block by using the motion vector that is of 

	

25 	each pixel in the current picture block and is obtained through computation. The motion vector of 

the any pixel sample in the current picture block may also be a motion vector of any pixel block in 

the current picture block, and the process may be: determining a predicted pixel value of each pixel 

in each pixel block in the current picture block by using the motion vector that is of each pixel 

block in the current picture block and is obtained through computation. 

	

30 	[0348] 	During a test, it is found that performing motion vector computation by using a pixel 

block in the current picture block as a granularity helps reduce computational complexity greatly if 

the motion vector of each pixel block in the current picture block is obtained through computation 
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by using the affine motion model and the merged motion information unit set i and then the 

predicted pixel value of each pixel in each pixel block in the current picture block is determined by 

using the motion vector that is of each pixel block in the current picture block and is obtained 

through computation. 

	

5 	[0349] 	Optionally, in some possible implementations of the present invention, when the picture 

processing method is applied to a video coding process, the method may further include: 

performing motion compensation predictive coding on the any pixel sample in the current picture 

block by using the motion vector that is of the any pixel sample in the current picture block and is 

obtained through computation. 

	

10 	[0350] 	Specifically, the process may be: determining the predicted pixel value of the pixel of 

the any pixel sample in the current picture block by using the motion vector that is of the any pixel 

sample in the current picture block and is obtained through computation; and performing motion 

compensation prediction on the any pixel sample by using the predicted pixel value of the pixel of 

the any pixel sample, so as to obtain a pixel reconstruction value of the any pixel sample. 

	

15 	[0351] 	Alternatively, the process may be: determining the predicted pixel value of the pixel of 

the any pixel sample in the current picture block by using the motion vector that is of the any pixel 

sample in the current picture block and is obtained through computation; and performing motion 

compensation prediction on the any pixel sample by using the predicted pixel value of the pixel of 

the any pixel sample, obtaining a prediction residual of the any pixel sample by using the pixel 

	

20 	value of the pixel of the any pixel sample obtained by performing motion compensation prediction 

and an actual pixel value of the pixel of the any pixel sample, and encoding the prediction residual 

of the any pixel sample into a bit stream. 

[0352] 	Alternatively, after the prediction residual of the any pixel sample is obtained, a similar 

method is used to obtain prediction residuals of other pixel samples required by a prediction 

	

25 	residual of the current picture block, so that the prediction residual of the current picture block is 

obtained. Then the prediction residual of the current picture block is encoded into the bit stream. 

The actual pixel value may also be referred to as an original pixel value. 

[0353] 	Optionally, in some possible implementations of the present invention, when the picture 

processing method is applied to a video decoding process, the method further includes: performing 

	

30 	motion compensation decoding on the any pixel sample by using the motion vector that is of the 

any pixel sample in the current picture block and is obtained through computation, and obtaining a 

pixel reconstruction value of the any pixel sample. 

[0354] 	Specifically, the process may be: determining the predicted pixel value of the pixel of 

the any pixel sample in the current picture block by using the motion vector that is of the any pixel 
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sample in the current picture block and is obtained through computation; and performing motion 

compensation prediction on the any pixel sample by using the predicted pixel value of the pixel of 

the any pixel sample, so as to obtain a pixel reconstruction value of the any pixel sample. 

[0355] 	Alternatively, the process may be: determining the predicted pixel value of the pixel of 

	

5 	the any pixel sample in the current picture block by using the motion vector that is of the any pixel 

sample in the current picture block and is obtained through computation; and performing motion 

compensation prediction on the any pixel sample by using the predicted pixel value of the pixel of 

the any pixel sample, and decoding a bit stream to obtain a prediction residual of the any pixel 

sample, or decoding a bit stream to obtain a prediction residual of the current picture block, so as to 

	

10 	obtain a prediction residual of the any pixel sample, and obtaining a pixel reconstruction value of 

the any pixel sample with reference to the pixel value that is of the pixel of the any pixel sample and 

is obtained by performing motion compensation prediction. 

[0356] 	It may be understood that, picture processing may be performed on each picture block in 

a current video frame in a mode similar to a picture processing mode corresponding to the current 

	

15 	picture block. Certainly, picture processing may be performed on some picture blocks in the current 

video frame in a mode different from the picture processing mode corresponding to the current 

picture block. 

[0357] 	In the technical solution provided by this embodiment of the present invention, an affine 

motion model based on rotation and scaling motion is constructed by using only two parameters. 

20 This not only reduces computational complexity, but also improves motion vector estimation 

accuracy. After two displacement coefficients are introduced into the technical solution, motion 

vector estimation may be performed based on mixed motion of rotation, scaling, and translational 

motion according to the technical solution, so that motion vector estimation is more accurate. 

[0358] 	For better understanding and implementing the foregoing solution of the embodiments 

	

25 	of the present invention, the following uses specific application scenarios for further description. 

[0359] 	Referring to FIG. 7, FIG. 7 is a schematic flowchart of another picture processing 

method according to another embodiment of the present invention. This embodiment is described 

mainly by using a picture processing method implemented in a video coding apparatus as an 

example. As shown by way of example in FIG. 7, another picture processing method provided by 

	

30 	another embodiment of the present invention may include the following steps. 

[0360] 	S701. A video coding apparatus determines two pixel samples in a current picture block. 

[0361] 	The two pixel samples may include two pixel samples in an upper left pixel sample, a 

pixel sample in a right region, a pixel sample in a lower region, and a pixel sample in a lower right 

region of the current picture block. For substantive content of the upper left pixel sample, the pixel 
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sample in the right region, the pixel sample in the lower region, and the pixel sample in the lower 

right region of the current picture block, refer to the detailed description in the foregoing 

embodiment. Details are not described again herein. 

[0362] 	S702. The video coding apparatus determines a candidate motion information unit set 

	

5 	corresponding to each of the two pixel samples. 

[0363] 	The candidate motion information unit set corresponding to each pixel sample includes 

at least one candidate motion information unit. 

[0364] 	The pixel sample mentioned in each embodiment of the present invention may be a pixel 

or a pixel block including at least two pixels. 

	

10 	[0365] 	Optionally, in some possible implementations of the present invention, for details of a 

candidate motion information unit set corresponding to the upper left pixel sample of the current 

picture block and a method for generating the corresponding candidate motion information unit set, 

refer to the detailed description in the foregoing embodiment. Details are not described again 

herein. 

	

15 	[0366] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the pixel sample in the right region of the current 

picture block includes motion information units of x6 pixel samples. The x6 pixel samples include 

at least one pixel sample spatially adjacent to the pixel sample in the right region of the current 

picture block and/or at least one pixel sample temporally adjacent to the pixel sample in the right 

	

20 	region of the current picture block, and x6 is a positive integer. 

[0367] 	For example, x6 may be, for example, equal to 1, 2, 3, 4, 5, 6, or another value. 

[0368] 	For example, the x6 pixel samples include at least one of a pixel sample that has a same 

location as the pixel sample in the right region of the current picture block, a pixel sample spatially 

adjacent to a right edge of the current picture block, a pixel sample spatially adjacent to an upper 

	

25 	right of the current picture block, or a pixel sample spatially adjacent to an upper edge of the current 

picture block, in a video frame temporally adjacent to a video frame to which the current picture 

block belongs. 

[0369] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the pixel sample in the lower region of the current 

	

30 	picture block includes motion information units of x7 pixel samples. The x7 pixel samples include 

at least one pixel sample spatially adjacent to the pixel sample in the lower region of the current 

picture block and/or at least one pixel sample temporally adjacent to the pixel sample in the lower 

region of the current picture block, and x7 is a positive integer. 

[0370] 	For example, x7 may be, for example, equal to 1, 2, 3, 4, 5, 6, or another value. 
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[0371] 	For example, the x7 pixel samples include at least one of a pixel sample that has a same 

location as the pixel sample in the lower region of the current picture block, a pixel sample spatially 

adjacent to a left edge of the current picture block, a pixel sample spatially adjacent to a lower left 

of the current picture block, or a pixel sample spatially adjacent to a lower edge of the current 

	

5 	picture block, in a video frame temporally adjacent to the video frame to which the current picture 

block belongs. 

[0372] 	Optionally, in some possible implementations of the present invention, a candidate 

motion information unit set corresponding to the pixel sample in the lower right region of the 

current picture block includes motion information units of x8 pixel samples. The x8 pixel samples 

	

10 	include at least one pixel sample spatially adjacent to the pixel sample in the lower right region of 

the current picture block and/or at least one pixel sample temporally adjacent to the pixel sample in 

the lower right region of the current picture block, and x8 is a positive integer. 

[0373] 	For example, x8 may be, for example, equal to 1, 2, 3, 4, 5, 6, or another value. 

[0374] 	For example, the x8 pixel samples include at least one of a pixel sample that has a same 

	

15 	location as the pixel sample in the lower right region of the current picture block, a pixel sample 

spatially adjacent to the right edge of the current picture block, a pixel sample spatially adjacent to a 

lower right of the current picture block, or a pixel sample spatially adjacent to the lower edge of the 

current picture block, in a video frame temporally adjacent to the video frame to which the current 

picture block belongs. 

	

20 	[0375] 	A candidate motion information unit set corresponding to a lower right pixel sample 

included in the pixel sample in the lower right region includes at least one pixel sample spatially 

adjacent to the lower right pixel sample of the current picture block and/or at least one pixel sample 

temporally adjacent to the lower right pixel sample of the current picture block, for example, may 

include at least one of a pixel sample that has a same location as the lower right pixel sample of the 

	

25 	current picture block, a pixel sample spatially adjacent to the right edge of the current picture block, 

a pixel sample spatially adjacent to the lower right of the current picture block, or a pixel sample 

spatially adjacent to the lower edge of the current picture block, in a video frame temporally 

adjacent to the video frame to which the current picture block belongs. 

[0376] 	For candidate motion information unit sets corresponding to a lower left pixel sample, an 

	

30 	upper right pixel sample, and a central pixel sample al that are included in the pixel samples and 

methods for generating the corresponding candidate motion information unit sets, refer to the 

detailed description in the foregoing embodiment. Details are not described again herein. 

[0377] 	Similarly, for methods for generating the candidate motion information unit sets 

corresponding to the pixel sample in the right region, the pixel sample in the lower region, the pixel 
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sample in the lower right region, and the lower right pixel sample included in the pixel sample in 

the lower right region, refer to the method for generating the candidate motion information unit set 

corresponding to the lower left pixel sample, the upper right pixel sample, or the central pixel 

sample al. Details are not described again herein. 

	

5 	[0378] 	S703. The video coding apparatus determines N candidate merged motion information 

unit sets based on the candidate motion information unit set corresponding to each of the two pixel 

samples. 

[0379] 	For details of S703, refer to the detailed description in 5203 in the foregoing 

embodiment. Details are not described again herein. 

	

10 	[0380] 	S704. The video coding apparatus determines, from the N candidate merged motion 

information unit sets, a merged motion information unit set i including two motion information 

units. 

[0381] 	Optionally, in some possible implementations of the present invention, the video coding 

apparatus may further write an identifier of the merged motion information unit set i into a video bit 

15 stream. Correspondingly, a video decoding apparatus determines, from the N candidate merged 

motion information unit sets, based on the identifier that is of the merged motion information unit 

set i and is obtained from the video bit stream, the merged motion information unit set i including 

the two motion information units. The identifier of the merged motion information unit set i may be 

any information that can identify the merged motion information unit set i. For example, the 

	

20 	identifier of the merged motion information unit set i may be an index of the merged motion 

information unit set i in a merged motion information unit set list. 

[0382] 	In addition, for details of S704, refer to the detailed description in 5204 in the foregoing 

embodiment. Details are not described again herein. 

[0383] 	5705. The video coding apparatus obtains a motion vector 2-tuple by using the merged 

	

25 	motion information unit set i. 

[0384] 	Optionally, in some possible implementations of the present invention, the video coding 

apparatus may use two motion vectors in the merged information unit set i of the current picture 

block as motion vector predictors and as initial values to search for two motion vectors in the 

motion vector 2-tuple to perform a simplified affine motion search. The search process is described 

	

30 	briefly as follows: using the motion vector predictors as initial values and performing an iterative 

update; and when a quantity of iterative updates reaches a specified quantity, or a matching error 

between a predicted value of the current picture block that is obtained according to two motion 

vectors obtained by performing an iterative update and an original value of the current picture block 

is less than a specified threshold, using the two motion vectors obtained by performing the iterative 
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update as the motion vector 2-tuple. 

[0385] 	Optionally, in some possible implementations of the present invention, the video coding 

apparatus may further obtain motion vector prediction residuals of the two pixel samples by using 

the two motion vectors in the merged information unit set i of the current picture block and the two 

5 motion vectors in the motion vector 2-tuple, namely, a difference between a motion vector 

corresponding to each motion vector in the merged information unit set i of the current picture 

block, in the motion vector 2-tuple and each motion vector in the merged information unit set i of 

the current picture block, and encode the motion vector prediction differences of the two pixel 

samples. 

10 	[0386] 	5706. The video coding apparatus obtains a motion vector of any pixel sample in the 

current picture block through computation by using an affine motion model and the motion vector 

2-tupie. 

[0387] 	The motion vector that is of any pixel sample in the current picture block and is obtained 

through computation may be any one of: the motion vector of each pixel in the current picture block, 

15 	the motion vector of each pixel block in the current picture block, or the motion vector of any pixel 

sample in the current picture block in the foregoing embodiment. For details about the motion 

vector of each pixel in the current picture block, the motion vector of each pixel block in the current 

picture block, and the motion vector of any pixel sample in the current picture block in the 

foregoing embodiment, refer to the detailed description in the foregoing embodiment. Details are 

20 	not described again herein. 

[0388] 	The affine motion model may be in the following form: 

fvx = ax + by 
(vy = —bx + ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

25 	any pixel sample; and 

vx = ax + by 
in the equation 	 , a is a horizontal coordinate coefficient of the 

horizontal component of the affine motion model, and b is a vertical coordinate coefficient of the 

vy = —bx ay 
horizontal component of the affine motion model; and in the equation 	 , a is a 

vertical coordinate coefficient of the vertical component of the affine motion model, and —b is a 

30 	horizontal coordinate coefficient of the vertical component of the affine motion model. 

[0389] 	Optionally, in some possible implementations of the present invention, the affine motion 
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model further includes a horizontal displacement coefficient c of the horizontal component of the 

affine motion model and a vertical displacement coefficient d of the vertical component of the 

affine motion model, and therefore, the affine motion model is in the following form: 

ivx = ax + by + c 
(vy = —bx + ay + d 

	

5 	[0390] 	Optionally, in some possible implementations of the present invention, a quadratic sum 

of the horizontal coordinate coefficient of the horizontal component of the affine motion model and 

the vertical coordinate coefficient of the horizontal component of the affine motion model is not 

equal to 1. Alternatively, in some possible implementations of the present invention, a quadratic 

sum of the vertical coordinate coefficient of the vertical component of the affine motion model and 

	

10 	the horizontal coordinate coefficient of the vertical component of the affine motion model is not 

equal to 1. 

[0391] 	Optionally, in some possible implementations of the present invention, the obtaining a 

motion vector of any pixel sample in the current picture block through computation by using an 

affine motion model and the motion vector 2-tuple may include: obtaining values of the coefficients 

	

15 	of the affine motion model by using the motion vectors of the two pixel samples and locations of 

the two pixel samples; and obtaining the motion vector of the any pixel sample in the current 

picture block by using the affine motion model and the values of the coefficients of the affine 

motion model. 

[0392] 	Optionally, in some possible implementations of the present invention, the obtaining a 

	

20 	motion vector of any pixel sample in the current picture block through computation by using an 

affine motion model and the motion vector 2-tuple may include: obtaining the values of the 

coefficients of the affine motion model by using a ratio of a difference between horizontal 

components of the motion vectors of the two pixel samples to a distance between the two pixel 

samples and a ratio of a difference between vertical components of the motion vectors of the two 

	

25 	pixel samples to the distance between the two pixel samples; and obtaining the motion vector of the 

any pixel sample in the current picture block by using the affine motion model and the values of the 

coefficients of the affine motion model. 

[0393] 	Alternatively, the obtaining a motion vector of any pixel sample in the current picture 

block through computation by using an affine motion model and the motion vector 2-tuple may 

	

30 	include: obtaining the values of the coefficients of the affine motion model by using a ratio of a 

weighted sum of components of the motion vectors of the two pixel samples to a distance between 

the two pixel samples or to a square of a distance between the two pixel samples; and obtaining the 

motion vector of the any pixel sample in the current picture block by using the affine motion model 
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and the values of the coefficients of the affine motion model. 

[0394] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include the upper left pixel sample of the current picture block and the pixel sample 

in the right region on the right side of the upper left pixel sample, the affine motion model is 

5 	specifically: 

	

i

wi-vx,,, 	vYi-vY0 vx — 	x 	y + vx o, 
w 	w 

	

vn.-vYo 	vxt—vxo 
VY — w x ± 	y + vYo w 

, where 

(vxo, vyo) are a motion vector of the upper left pixel sample, (VX], Vill) are a motion 

vector of the pixel sample in the right region, and w is a distance between the two pixel samples, or 

w may be a difference between the horizontal coordinate of the pixel sample in the right region and 

10 	the horizontal coordinate of the upper left pixel sample. 

[0395] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include the upper left pixel sample of the current picture block and the pixel sample 

in the lower region below the upper left pixel sample, the affine motion model is specifically: 

vYz — vYo 	vx 2 —vx 0  
17X = 	x ± 	y + vxo  

h 	 h 
vx2 —vxo 	vY2 — "Yo  vy — 	x + 	y ± r3'0 h 	 h 

, where 

15 

	

	
(vxo, vyo) are a motion vector of the upper left pixel sample, (VX2, Vy2) are a motion 

vector of the pixel sample in the lower region, and h is a distance between the two pixel samples, or 

h may be the difference between the vertical coordinate of the pixel sample in the lower region and 

the vertical coordinate of the upper left pixel sample. 

[0396] 	Optionally, in some possible implementations of the present invention, when the two 

20 	pixel samples include the upper left pixel sample of the current picture block and the pixel sample 

in the lower right region on the lower right side of the upper left pixel sample, the affine motion 

model is specifically: 

vx 	  
(rx3wi  + ry3  hi) — (mow, 	

x + 	
how, + rya  hi ) (vx,h,— vwi ) — (vxohi — vy,w,) 

— 	 + vx 

	

wi
a + hi  2 	 Wi a  + hi  2 	

y 	, 

(vx,h,— vy,w,) — (mo lt, — vyow„) 	(vx,w, + vy,h,)— (vxo w, + vy0 hi) 
vY = 	 x+ 	  Y + uY0 wi 2  + 11, 2 	 Wi 2  + hi 2 	 , where 

(vxo, vyo) are a motion vector of the upper left pixel sample, (vx3, vy 3) are a motion 

h 1 
25 	vector of the pixel sample in the lower right region, 	is a distance in a vertical direction between 
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wi 
the two pixel samples, 	is a distance in a horizontal direction between the two pixel samples, 

2 
 

and wi + h12 is a square of the distance between the two pixel samples. 

[0397] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples are any two pixel samples in the video frame to which the current picture block 

5 	belongs, the affine motion model is specifically: 

(vx, -  vx4)(x, -x.)+  (vv. - v3/4)(Y.-34) 	(vy. - vy4)(x. - 	(vx3 - vx4)(y. -3,4) vx = 
(x, — x4)2  + (Y5 — Y4)2 	 (x5 — xa)2 + (Ys — Y4)2  

(vx, —vx4 )(x,—  x4)+ (vY5 —  v314)(315 — Y4)  x „ 
(xz - ri)2 + (.1•2- YO2  

(vy. - vY4)(x5- x4) + (vx.- vx4)(Y. - y.) 

vy - 
0/31. vY4)(x. - x4) + (vx. - vx4)(Y. -3,4) 	(vx. - vx4)(x. - x4) + (vy. - vy4)(y, - 

(xs 	x4)2  + (Y5 Y4)2 	
x+ 	

(x5 — x4)2  + (Y5 — Y4)2  
(1.75  —  vy4) (x5  — x4) + (vx5  — vx4)(ys  — y4) 

X4  
(x5 - X4)2  + (Y5 - y4)2  

(VX5 VX4)(X5 ,C4) OTY5 VY4)(315 374)  

(x5 	x4)2  + (Y5 — Y4)2 	
Y. vY4l 

, where 

(x4, y4) are coordinates of one pixel sample in the two pixel samples, (vx4, vy4) are a 

motion vector of the pixel sample whose coordinates are (x4, y4), (x5, y5) are coordinates of the 

10 	other pixel sample in the two pixel samples, and (vx5, vy5) are a motion vector of the other pixel 

sample whose coordinates are (x5, y5). 

[0398] 	It may be understood that, picture processing may be performed on each picture block in 

a current video frame in a mode similar to a picture processing mode corresponding to the current 

picture block. Certainly, picture processing may be performed on some picture blocks in the current 

15 video frame in a mode different from the picture processing mode corresponding to the current 

picture block. 

[0399] 	5707. The video coding apparatus determines a predicted pixel value of a pixel of the 

any pixel sample in the current picture block by using the motion vector that is of the any pixel 

sample in the current picture block and is obtained through computation. 

20 	[0400] 	In a prediction process, reference frame indexes corresponding to motion vectors of any 

different pixel samples in the current picture block may be the same, and may be reference frame 

indexes corresponding to the motion vectors in the merged information unit set i. 

[0401] 	Optionally, in some possible implementations of the present invention, the motion vector 

of the any pixel sample in the current picture block may be a motion vector of any pixel in the 

25 	current picture block, and the process may be: determining a predicted pixel value of each pixel in 

the current picture block by using the motion vector that is of each pixel in the current picture block 

and is obtained through computation. 

Y4 vxj 
(x. -x4)2 + (y. - y..)2  
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[0402] 	Optionally, in some possible implementations of the present invention, the motion vector 

of the any pixel sample in the current picture block may also be a motion vector of any pixel block 

in the current picture block, and the process may be: determining a predicted pixel value of each 

pixel in each pixel block in the current picture block by using the motion vector that is of each pixel 

	

5 	block in the current picture block and is obtained through computation. 

[0403] 	During a test, it is found that performing motion vector computation by using a pixel 

block in the current picture block as a granularity helps reduce computational complexity greatly if 

the motion vector of each pixel block in the current picture block is obtained through computation 

by using the affme motion model and the merged motion information unit set i and then the 

	

10 	predicted pixel value of each pixel in each pixel block in the current picture block is determined by 

using the motion vector that is of each pixel block in the current picture block and is obtained 

through computation. 

[0404] 	Optionally, in some possible implementations of the present invention, when the picture 

processing method is applied to a video coding process, the method may further include: 

	

15 	performing motion compensation predictive coding on the any pixel sample in the current picture 

block by using the motion vector that is of the any pixel sample in the current picture block and is 

obtained through computation. 

[0405] 	Specifically, the process may be: determining the predicted pixel value of the pixel of 

the any pixel sample in the current picture block by using the motion vector that is of the any pixel 

	

20 	sample in the current picture block and is obtained through computation; and performing motion 

compensation prediction on the any pixel sample by using the predicted pixel value of the pixel of 

the any pixel sample, so as to obtain a pixel reconstruction value of the any pixel sample; or 

determining the predicted pixel value of the pixel of the any pixel sample in the current picture 

block by using the motion vector that is of the any pixel sample in the current picture block and is 

	

25 	obtained through computation; and performing motion compensation prediction on the any pixel 

sample by using the predicted pixel value of the pixel of the any pixel sample, obtaining a 

prediction residual of the any pixel sample by using the pixel value of the pixel of the any pixel 

sample obtained by performing motion compensation prediction and an actual pixel value of the 

pixel of the any pixel sample, and encoding the prediction residual into a bit stream, where the 

	

30 	actual pixel value may also be referred to as an original pixel value. 

[0406] 	It may be understood that, picture processing may be performed on each picture block in 

a current video frame in a mode similar to a picture processing mode corresponding to the current 

picture block. Certainly, picture processing may be performed on some picture blocks in the current 

video frame in a mode different from the picture processing mode corresponding to the current 
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picture block. 

[0407] 	In the technical solution provided by this embodiment of the present invention, an affine 

motion model based on rotation and scaling motion is constructed by using only two parameters. 

This not only reduces computational complexity, but also improves motion vector estimation 

	

5 	accuracy. After two displacement coefficients are introduced into the technical solution, motion 

vector estimation may be performed based on mixed motion of rotation, scaling, and translational 

motion according to the technical solution, so that motion vector estimation is more accurate. 

[0408] 	Referring to FIG. 8, FIG. 8 is a schematic flowchart of another picture processing 

method according to another embodiment of the present invention. This embodiment is described 

10 mainly by using a picture processing method implemented in a video decoding apparatus as an 

example. As shown by way of example in FIG. 8, another picture processing method provided by 

another embodiment of the present invention may include the following steps. 

[0409] 	S801. A video decoding apparatus determines two pixel samples in a current picture 

block. 

	

15 	[0410] 	The two pixel samples include two pixel samples in an upper left pixel sample, a pixel 

sample in a right region, a pixel sample in a lower region, and a pixel sample in a lower right region 

of the current picture block. For substantive content of the upper left pixel sample, the pixel sample 

in the right region, the pixel sample in the lower region, and the pixel sample in the lower right 

region of the current picture block, refer to the detailed description in the foregoing embodiment. 

	

20 	Details are not described again herein. 

[0411] 	S802. The video decoding apparatus determines a candidate motion information unit set 

corresponding to each of the two pixel samples. 

[0412] 	For a specific process in which the video decoding apparatus determines the candidate 

motion information unit set corresponding to each of the two pixel samples in 5802, refer to the 

	

25 	specific process in which the video coding apparatus determines the candidate motion information 

unit set corresponding to each of the two pixel samples in S702. Details are not described again 

herein. 

[0413] 	S803. The video decoding apparatus determines N candidate merged motion information 

unit sets based on the candidate motion information unit set corresponding to each of the two pixel 

	

30 	samples. 

[0414] 	For a specific process in which the video decoding apparatus determines the N candidate 

merged motion information unit sets based on the candidate motion information unit set 

corresponding to each of the two pixel samples in S803, refer to the specific process in which the 

video coding apparatus determines the N candidate merged motion information unit sets based on 
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the candidate motion information unit set corresponding to each of the two pixel samples in S703. 

Details are not described again herein. 

[0415] 	S804. The video decoding apparatus performs decoding processing on a video bit stream 

to obtain an identifier of a merged motion information unit set i and a prediction residual of the 

	

5 	current picture block, and determines, from the N candidate merged motion information unit sets, 

based on the identifier of the merged motion information unit set i, the merged motion information 

unit set i including two motion information units. 

[0416] 	Correspondingly, the video coding apparatus may write the identifier of the merged 

motion information unit set i into the video bit stream. 

	

10 	[0417] 	5805. The video decoding apparatus obtains a motion vector 2-tuple by using the 

merged motion information unit set i. 

[0418] 	Optionally, in some possible implementations of the present invention, the -video 

decoding apparatus may use a motion vector of each motion information unit in the merged 

information unit set i of the current picture block as a predicted value of the motion vector, decode 

	

15 	the bit stream to obtain motion vector prediction differences of the two pixel samples in the current 

picture block, and add a motion vector prediction difference corresponding to each motion vector in 

a motion vector predictor to the motion vector in the motion vector predictor, so as to obtain the 

motion vector 2-tuple including the motion vectors of the two pixel samples in the current picture 

block. 

	

20 	[0419] 	S806. The video decoding apparatus obtains a motion vector of any pixel sample in the 

current picture block through computation by using an affine motion model and the motion vector 

2-tuple. 

[0420] 	For a specific process in which the video decoding apparatus obtains the motion vector 

of the any pixel sample in the current picture block through computation by using the affine motion 

	

25 	model and the motion vector 2-tuple in S806, refer to the specific process in which the video coding 

apparatus obtains the motion vector of the any pixel sample in the current picture block through 

computation by using the affine motion model and the motion vector 2-tuple in S706. Details are 

not described again herein. 

[0421] 	S807. The video decoding apparatus determines a predicted pixel value of a pixel of the 

	

30 	any pixel sample in the current picture block by using the motion vector that is of the any pixel 

sample in the current picture block and is obtained through computation. 

[0422] 	In a prediction process, reference frame indexes corresponding to motion vectors of any 

different pixel samples in the current picture block may be the same, and may be reference frame 

indexes corresponding to the motion vectors in the merged information unit set i. 
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[0423] 	For a specific process in which the video decoding apparatus determines the predicted 

pixel value of the pixel of the any pixel sample in the current picture block by using the motion 

vector that is of the any pixel sample in the current picture block and is obtained through 

computation in S807, refer to the specific process in which the video coding apparatus determines 

	

5 	the predicted pixel value of the pixel of the any pixel sample in the current picture block by using 

the motion vector that is of the any pixel sample in the current picture block and is obtained through 

computation in S707. Details are not described again herein. 

[0424] 	S808. The video decoding apparatus reconstructs the any pixel sample by using the 

predicted pixel value of the any pixel sample in the current picture block and a prediction residual 

	

10 	that is of the any pixel sample in the current picture block and is obtained from the bit stream. 

[0425] 	Specifically, the process may be: performing motion compensation prediction on the any 

pixel sample by using the predicted pixel value of the pixel of the any pixel sample, so as to obtain 

a pixel reconstruction value of the any pixel sample; or performing motion compensation prediction 

on the any pixel sample by using the predicted pixel value of the pixel of the any pixel sample, 

	

15 	decoding the bit stream to obtain a prediction residual of the any pixel sample, and obtaining a pixel 

reconstruction value of the any pixel sample with reference to the pixel value that is of the pixel of 

the any pixel sample and is obtained by performing motion compensation prediction. 

[0426] 	It may be understood that, picture processing may be performed on each picture block in 

a current video frame in a mode similar to a picture processing mode corresponding to the current 

	

20 	picture block. Certainly, picture processing may be performed on some picture blocks in the current 

video frame in a mode different from the picture processing mode corresponding to the current 

picture block. 

[0427] 	In the technical solution provided by this embodiment of the present invention, an affine 

motion model based on rotation and scaling motion is constructed by using only two parameters. 

	

25 	This not only reduces computational complexity, but also improves motion vector estimation 

accuracy. After two displacement coefficients are introduced into the technical solution, motion 

vector estimation may be performed based on mixed motion of rotation, scaling, and translational 

motion according to the technical solution, so that motion vector estimation is more accurate. 

[0428] 	The following further provides related apparatuses for implementing the foregoing 

	

30 	solutions. 

[0429] 	Referring to FIG. 9, an embodiment of the present invention further provides a picture 

processing apparatus 900. The apparatus may include: 

an obtaining unit 910, configured to obtain a motion vector 2-tuple of a current picture 

block, where the motion vector 2-tuple includes motion vectors of two pixel samples in a video 
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frame to which the current picture block belongs; and 

a computation unit 920, configured to obtain a motion vector of any pixel sample in the 

current picture block through computation by using an affine motion model and the motion vector 

2-tuple obtained by the obtaining unit 910; where 

	

5 	 the affine motion model may be in the following form: 

fvx = ax + by 
tvy = —bx + ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

vx = ax + by 

	

10 	in the equation 	 , a is a horizontal coordinate coefficient of the 

horizontal component of the affine motion model, and b is a vertical coordinate coefficient of the 

vy = —bx + ay 
horizontal component of the affine motion model; and in the equation 	 , a is a 

vertical coordinate coefficient of the vertical component of the affine motion model, and —b is a 

horizontal coordinate coefficient of the vertical component of the affine motion model. 

	

15 	[0430] 	Optionally, in some possible implementations of the present invention, the affine motion 

model further includes a horizontal displacement coefficient c of the horizontal component of the 

affine motion model and a vertical displacement coefficient d of the vertical component of the 

affine motion model, and therefore, the affine motion model is in the following form: 

[

vx = ax + by + c 
vy = —bx + ay + d 

	

20 	[0431] 	Optionally, in some possible implementations of the present invention, the computation 

unit 920 may be specifically configured to: obtain values of the coefficients of the affine motion 

model by using the motion vectors of the two pixel samples and locations of the two pixel samples; 

and obtain the motion vector of the any pixel sample in the current picture block by using the affine 

motion model and the values of the coefficients of the affine motion model. 

	

25 	[0432] 	Optionally, in some possible implementations of the present invention, the computation 

unit 920 may be specifically configured to: obtain the values of the coefficients of the affine motion 

model by using a ratio of a difference between horizontal components of the motion vectors of the 

two pixel samples to a distance between the two pixel samples and a ratio of a difference between 

vertical components of the motion vectors of the two pixel samples to the distance between the two 
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pixel samples; and obtain the motion vector of the any pixel sample in the current picture block by 

using the affine motion model and the values of the coefficients of the affine motion model. 

[0433] 	Optionally, in some possible implementations of the present invention, the computation 

unit 920 may be specifically configured to: obtain the values of the coefficients of the affine motion 

	

5 	model by using a ratio of a weighted sum of components of the motion vectors of the two pixel 

samples to a distance between the two pixel samples or to a square of a distance between the two 

pixel samples; and obtain the motion vector of the any pixel sample in the current picture block by 

using the affine motion model and the values of the coefficients of the affine motion model. 

[0434] 	Optionally, in some possible implementations of the present invention, when the two 

	

10 	pixel samples include an upper left pixel sample of the current picture block and a pixel sample in a 

right region on a right side of the upper left pixel sample, the affine motion model is specifically: 

	

vxi  —vx 	vYi —12Y o  
	 X 

	
Y + vxo  

vx, —vxo  —vyo  
— 	w 	x + 	Y vYo 

, where 

(vxo, vyti) are a motion vector of the upper left pixel sample, (vxi, lry,) are a motion 

vector of the pixel sample in the right region, and w is a distance between the two pixel samples. 

	

15 	[0435] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include an upper left pixel sample of the current picture block and a pixel sample in a 

lower region below the upper left pixel sample, the affine motion model is specifically: 

t

vyi —vY0 	vx2 o  
vx = 	x +  —vx

o + vxo  
vx z —vxo 	vY2  

	

77y
h 
	 X + 	 vYo 

, where 

(vxo, 	are a motion vector of the upper left pixel sample, (vx2, vy) are a motion 

	

20 	vector of the pixel sample in the lower region, and h is a distance between the two pixel samples. 

[0436] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include an upper left pixel sample of the current picture block and a pixel sample in a 

lower right region on a lower right side of the upper left pixel sample, the affine motion model is 

specifically: 

vx = 
(vx,w, + vy,h,)— (vxo  w, + vy,h,) 	vy,w1)— (vxoh.„ — vy,w,) 

+ x +
(vx,h,— 

y 	vx, 
w1

2 + hi 2 	 w12  + hi 2  
(vx,h,— vy,wi)— (v;  h1— vyawi) 	(vx,w,+ vy,h1)— (mow, + vy,h1) 

/731  — + x + 	 Y 	vY0 
25 1,712+ h12 	 wi2-F hia  , where 

(vxo, vyo) are a motion vector of the upper left pixel sample, (vx3,1y3) are a motion 
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h1  
vector of the pixel sample in the lower right region, 	is a distance in a vertical direction between 

wi  
the two pixel samples, 	is a distance in a horizontal direction between the two pixel samples, 

w1 2  + h1 2  
and 	 is a square of the distance between the two pixel samples. 

[0437] 	Optionally, in some possible implementations of the present invention, the picture 

	

5 	processing apparatus 900 is applied to a video coding apparatus or the picture prediction apparatus 

is applied to a video decoding apparatus. 

[0438] 	Optionally, in some possible implementations of the present invention, when the picture 

processing apparatus 900 is applied to the video coding apparatus, the apparatus further includes an 

encoding unit, configured to perform motion compensation predictive coding on the any pixel 

	

10 	sample in the current picture block by using the motion vector that is of the any pixel sample in the 

current picture block and is obtained by the computation unit 920 through computation. 

[0439] 	Optionally, in some possible implementations of the present invention, when the picture 

processing apparatus 900 is applied to the video coding apparatus, the apparatus further includes a 

decoding unit, configured to perform motion compensation decoding on the any pixel sample by 

	

15 	using the motion vector that is of the any pixel sample in the current picture block and is obtained 

by the computation unit 920 through computation, and obtain a pixel reconstruction value of the 

any pixel sample. 

[0440] 	It should be noted that, the picture processing apparatus 900 in this embodiment may 

further include functional units in the picture prediction apparatus 400; the obtaining unit 910 and 

20 the computation unit 920 in the picture processing apparatus 900 in this embodiment may be 

applied to the predicting unit 430, so that functions required by the predicting unit 430 are 

implemented. For the detailed description of each functional unit in the picture prediction apparatus 

400, refer to the detailed description in the foregoing embodiment. Details are not described again 

herein. 

	

25 	[0441] 	It may be understood that, functions of functional units of the picture processing 

apparatus 900 in this embodiment may be specifically implemented according to the method in the 

foregoing method embodiment. For a specific implementation process thereof, refer to the related 

description in the foregoing method embodiment. Details are not described again herein. The 

picture processing apparatus 900 may be any apparatus that needs to output and play a video, for 

	

30 	example, a device such as a notebook computer, a tablet computer, a personal computer, or a mobile 

phone. 

[0442] 	In the technical solution provided by this embodiment of the present invention, the 
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picture processing apparatus 900 constructs an affine motion model based on rotation and scaling 

motion by using only two parameters. This not only reduces computational complexity, but also 

improves motion vector estimation accuracy. After two displacement coefficients are introduced 

into the picture processing apparatus 900, the picture processing apparatus 900 may perform motion 

	

5 	vector estimation based on mixed motion of rotation, scaling, and translational motion, so that 

motion vector estimation is more accurate. 

[0443] 	Referring to FIG. 10, FIG. 10 is a schematic diagram of a picture processing apparatus 

1000 according to an embodiment of the present invention. The picture processing apparatus 1000 

may include at least one bus 1001, at least one processor 1002 connected to the bus 1001, and at 

	

10 	least one memory 1003 connected to the bus 1001. 

[0444] 	The processor 1002 invokes, by using the bus 1001, code or an instruction stored in the 

memory 1003, so that the processor 1002 is configured to: obtain a motion vector 2-tuple of a 

current picture block, where the motion vector 2-tuple includes motion vectors of two pixel samples 

in a video frame to which the current picture block belongs; and obtain a motion vector of any pixel 

	

15 	sample in the current picture block through computation by using an affine motion model and the 

motion vector 2-tuple. 

[0445] 	Optionally, in some possible implementations of the present invention, the affine motion 

model may be in the following form: 

ivx = ax + by 
tvy = —bx + ay 

, where 

	

20 	 (x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

vx = ax + by 
in the equation 	 , a is a horizontal coordinate coefficient of the 

horizontal component of the affine motion model, and b is a vertical coordinate coefficient of the 

vy = —bx + ay 

	

25 	horizontal component of the affine motion model; and in the equation 	 , a is a 

vertical coordinate coefficient of the vertical component of the affine motion model, and —b is a 

horizontal coordinate coefficient of the vertical component of the affine motion model. 

[0446] 	Optionally, in some possible implementations of the present invention, the affine motion 

model further includes a horizontal displacement coefficient c of the horizontal component of the 

	

30 	affine motion model and a vertical displacement coefficient d of the vertical component of the 

affine motion model, and therefore, the affine motion model is in the following form: 
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ivx = ax + by + c 
tvy = —bx + ay + d 

[0447] 	Optionally, in some possible implementations of the present invention, in an aspect of 

obtaining the motion vector of the any pixel sample in the current picture block through 

computation by using the affine motion model and the motion vector 2-tuple, the processor 1002 

	

5 	may be configured to: obtain values of the coefficients of the affine motion model by using the 

motion vectors of the two pixel samples and locations of the two pixel samples; and obtain the 

motion vector of the any pixel sample in the current picture block by using the affine motion model 

and the values of the coefficients of the affine motion model. 

[0448] 	Optionally, in some possible implementations of the present invention, in the aspect of 

10 obtaining the motion vector of the any pixel sample in the current picture block through 

computation by using the affine motion model and the motion vector 2-tuple, the processor 1002 

may be configured to: obtain the values of the coefficients of the affine motion model by using a 

ratio of a difference between horizontal components of the motion vectors of the two pixel samples 

to a distance between the two pixel samples and a ratio of a difference between vertical components 

	

15 	of the motion vectors of the two pixel samples to the distance between the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the affine 

motion model and the values of the coefficients of the affine motion model. 

[0449] 	Optionally, in some possible implementations of the present invention, in the aspect of 

obtaining the motion vector of the any pixel sample in the current picture block through 

	

20 	computation by using the affine motion model and the motion vector 2-tuple, the processor 1002 

may be configured to: obtain the values of the coefficients of the affine motion model by using a 

ratio of a weighted sum of components of the motion vectors of the two pixel samples to a distance 

between the two pixel samples or to a square of a distance between the two pixel samples; and 

obtain the motion vector of the any pixel sample in the current picture block by using the affine 

	

25 	motion model and the values of the coefficients of the affine motion model. 

[0450] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include an upper left pixel sample of the current picture block and a pixel sample in a 

right region on a right side of the upper left pixel sample, the affine motion model may be 

specifically: 

t

oxi  —vxo 	—vyo vx ----= 	 y + vxo  

— vY0  x + 
vxi  —vxo  vy 

= y vY3 

	

30 	 , where 
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(vxo, vyo) are a motion vector of the upper left pixel sample, (vxi, vyi) are a motion 

vector of the pixel sample in the right region, and w is a distance between the two pixel samples. 

[0451] 	Optionally, in some possible implementations of the present invention, when the two 

pixel samples include an upper left pixel sample of the current picture block and a pixel sample in a 

5 	lower region below the upper left pixel sample, the affine motion model may be specifically: 

VX — 
vYz—vY  X ± o 	vx2—vxo 

y + vxo  
h 	 h 

VY 	
vx2—vxo vYz — vYo  
	X ± Y vY0 

 

 

, where 

(vxo, vyo) are a motion vector of the upper left pixel sample, (vx,, vy2) are a motion 

vector of the pixel sample in the lower region, and h is a distance between the two pixel samples. 

[0452] 	Optionally, in some possible implementations of the present invention, when the two 

10 	pixel samples include an upper left pixel sample of the current picture block and a pixel sample in a 

lower right region on a lower right side of the upper left pixel sample, the affine motion model may 

be specifically: 

{ 	(vx,w, + 
vx — 

(vx,h, 
vY — 

vhhi) (vxowi + 
w12  + hi2  

— //Yowl) (vxo  

w1
2+ h12 

vyo hi ) 	(vx,hi — v)'owi )— (vx ohi — vyow,) 
x+ 	 2 	 y+vx, 

2  WI 	1 
- V)'014,1) 

x + 
(1)X3W/  + vyah,) — (vx,wi + vy,h,) 
	 Y +173'o wiz + hi2 , where 

(vx., vyo) are a motion vector of the upper left pixel sample, (vx,,vy,) are a motion 

15 	vector of the pixel sample in the lower right region, 
h1 

isa distance in a vertical direction between 

wi 
the two pixel samples, 	is a distance in a horizontal direction between the two pixel samples, 

w12  + 1112  
and 	 is a square of the distance between the two pixel samples. 

[0453] 	Optionally, in some possible implementations of the present invention, the picture 

processing apparatus 1000 is applied to a video coding apparatus or the picture prediction apparatus 

20 	is applied to a video decoding apparatus. 

[0454] 	Optionally, in some possible implementations of the present invention, when the picture 

processing apparatus is applied to the video coding apparatus, the processor 1002 is further 

configured to: after obtaining the motion vector of the any pixel sample in the current picture block 

through computation by using the affine motion model and the motion vector 2-tuple, perform 

25 motion compensation predictive coding on the any pixel sample in the current picture block by 

using the motion vector that is of the any pixel sample in the current picture block and is obtained 

through computation. 
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[0455] 	Optionally, in some possible implementations of the present invention, when the picture 

processing apparatus is applied to the video decoding apparatus, the processor 1002 is further 

configured to: after determining a predicted pixel value of a pixel of the any pixel sample in the 

current picture block, perform motion compensation decoding on the any pixel sample by using the 

	

5 	motion vector that is of the any pixel sample in the current picture block and is obtained through 

computation, and obtain a pixel reconstruction value of the any pixel sample. 

[0456] 	It may be understood that, functions of functional units of the picture processing 

apparatus 1000 in this embodiment may be specifically implemented according to the method in the 

foregoing method embodiment. For a specific implementation process thereof, refer to the related 

10 description in the foregoing method embodiment. Details are not described again herein. The 

picture processing apparatus 1000 may be any apparatus that needs to output and play a video, for 

example, a device such as a notebook computer, a tablet computer, a personal computer, or a mobile 

phone. 

[0457] 	In the technical solution provided by this embodiment of the present invention, a picture 

	

15 	processing apparatus 1000 constructs an affine motion model based on rotation and scaling motion 

by using only two parameters. This not only reduces computational complexity, but also improves 

motion vector estimation accuracy. After two displacement coefficients are introduced into the 

picture processing apparatus 1000, the picture processing apparatus 1000 may perform motion 

vector estimation based on mixed motion of rotation, scaling, and translational motion, so that 

	

20 	motion vector estimation is more accurate. 

[0458] 	An embodiment of the present invention further provides a computer storage medium. 

The computer storage medium may store a program, and when the program is executed, at least 

some or all of the steps of any picture processing method in the foregoing method embodiments 

may be performed. 

	

25 	[0459] 	In the foregoing embodiments, the description of each embodiment has respective 

focuses. For a part that is not described in detail in an embodiment, refere to related descriptions in 

other embodiments. 

[0460] 	Referring to FIG. 11, FIG. 11 is a schematic flowchart of another picture processing 

method according to another embodiment of the present invention. As shown by way of example in 

30 FIG. 11, another picture processing method provided by another embodiment of the present 

invention may include the following steps. 

[0461] 	S1101. Obtain coefficients of an affine motion model, and obtain a motion vector of any 

pixel sample in a current picture block through computation by using the coefficients of the affine 

motion model and the affine motion model. 
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[0462] 	Optionally, in some possible implementations of the present invention, the affine motion 

model may be in the following form: 

f

vx = ax + by 
vy = 	+ ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

	

5 	motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

vx = ax + by 
in the equation 	 , a is a horizontal coordinate coefficient of the 

horizontal component of the affine motion model, and b is a vertical coordinate coefficient of the 

vy = —bx + ay 
horizontal component of the affine motion model; and in the equation 	 , a is a 

	

10 	vertical coordinate coefficient of the vertical component of the affine motion model, —b is a 

horizontal coordinate coefficient of the vertical component of the affine motion model, and the 

coefficients of the affine motion model may include a and b. 

[0463] 	Optionally, in some possible implementations of the present invention, the coefficients 

of the affine motion model may further include a horizontal displacement coefficient c of the 

	

15 	horizontal component of the affine motion model and a vertical displacement coefficient d of the 

vertical component of the affine motion model, and therefore, the affine motion model is in the 

following form: 

ivx = ax + by + 
tvy = —bx + ay + d 

[0464] 	51102. Determine a predicted pixel value of a pixel of the any pixel sample by using the 

	

20 	motion vector that is of the any pixel sample and is obtained through computation. 

[0465] 	For the detailed description in this embodiment, refer to the related description in the 

foregoing embodiment. 

[0466] 	In the technical solution provided by this embodiment of the present invention, an affine 

motion model based on rotation and scaling motion is constructed by using only two parameters. 

	

25 	This not only reduces computational complexity, but also improves motion vector estimation 

accuracy. After two displacement coefficients are introduced into the technical solution, motion 

vector estimation may be performed based on mixed motion of rotation, scaling, and translational 

motion according to the technical solution, so that motion vector estimation is more accurate. 

[0467] 	Referring to FIG. 12, an embodiment of the present invention further provides a picture 
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processing apparatus 1200. The apparatus may include: 

an obtaining unit 1210, configured to obtain coefficients of an affine motion model; 

a computation unit 1220, configured to obtain a motion vector of any pixel sample in the 

current picture block through computation by using the coefficients of the affine motion model that 

	

5 	are obtained by the obtaining unit 1210 and the affine motion model; and 

a predicting unit 1230, configured to determine a predicted pixel value of a pixel of the 

any pixel sample by using the motion vector that is of the any pixel sample and is obtained by the 

computation unit 1220 through computation. 

[0468] 	Optionally, in some possible implementations of the present invention, the affine motion 

	

10 	model may be in the following form: 

rvx = ax + by 
(vy = —bx + ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

vx = ax -F by 

	

15 	 in the equation 	 , a is a horizontal coordinate coefficient of the 

horizontal component of the affine motion model, and b is a vertical coordinate coefficient of the 

vy = —bx A- ay 
horizontal component of the affine motion model; and in the equation 	 , a is a 

vertical coordinate coefficient of the vertical component of the affine motion model, —b is a 

horizontal coordinate coefficient of the vertical component of the affine motion model, and the 

	

20 	coefficients of the affine motion model may include a and b. 

[0469] 	Optionally, in some possible implementations of the present invention, the coefficients 

of the affine motion model may further include a horizontal displacement coefficient c of the 

horizontal component of the affine motion model and a vertical displacement coefficient d of the 

vertical component of the affine motion model, and therefore, the affine motion model is in the 

	

25 	following form: 

ivx = ax + by + 
(vy = —bx + ay + d 

[0470] 	For the detailed description in this embodiment, refer to the related description in the 

foregoing embodiment. 

[0471] 	It may be understood that, functions of functional units of the picture processing 
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apparatus 1200 in this embodiment may be specifically implemented according to the method in the 

foregoing method embodiment. For a specific implementation process thereof, refer to the related 

description in the foregoing method embodiment. Details are not described again herein. The 

picture processing apparatus 1200 may be any apparatus that needs to output and play a video, for 

	

5 	example, a device such as a notebook computer, a tablet computer, a personal computer, or a mobile 

phone. 

[0472] 	In the technical solution provided by this embodiment of the present invention, the 

picture processing apparatus 1200 constructs an affine motion model based on rotation and scaling 

motion by using only two parameters. This not only reduces computational complexity, but also 

	

10 	improves motion vector estimation accuracy. After two displacement coefficients are introduced 

into the picture processing apparatus 1200, the picture processing apparatus 1200 may perform 

motion vector estimation based on mixed motion of rotation, scaling, and translational motion, so 

that motion vector estimation is more accurate. 

[0473] 	Referring to FIG. 13, FIG. 13 is a schematic diagram of a picture processing apparatus 

	

15 	1300 according to an embodiment of the present invention. The picture processing apparatus 1300 

may include at least one bus 1301, at least one processor 1302 connected to the bus 1301, and at 

least one memory 1303 connected to the bus 1301. 

[0474] 	The processor 1302 invokes, by using the bus 1301, code or an instruction stored in the 

memory 1303, so that the processor 1302 is configured to: obtain coefficients of an affine motion 

20 model, and obtain a motion vector of any pixel sample in the current picture block through 

computation by using the coefficients of the affine motion model and the affine motion model; and 

determine a predicted pixel value of a pixel of the any pixel sample by using the motion vector that 

is of the any pixel sample and is obtained through computation. 

[0475] 	Optionally, in some possible implementations of the present invention, the affine motion 

	

25 	model may be in the following form: 

ivx = ax + by 
tvy = —bx + ay 

, where 

(x, y) are coordinates of the any pixel sample, vx is a horizontal component of the 

motion vector of the any pixel sample, and vy is a vertical component of the motion vector of the 

any pixel sample; and 

vx = ax -F by 

	

30 	 in the equation 	 , a is a horizontal coordinate coefficient of the 

horizontal component of the affine motion model, and b is a vertical coordinate coefficient of the 
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vy = —bx -F ay 
horizontal component of the affine motion model; and in the equation 	 , a is a 

vertical coordinate coefficient of the vertical component of the affine motion model, —b is a 

horizontal coordinate coefficient of the vertical component of the affine motion model, and the 

coefficients of the affine motion model may include a and b. 

	

5 	[0476] 	Optionally, in some possible implementations of the present invention, the coefficients 

of the affine motion model may further include a horizontal displacement coefficient c of the 

horizontal component of the affine motion model and a vertical displacement coefficient d of the 

vertical component of the affine motion model, and therefore, the affine motion model is in the 

following form: 

ivx = ax + by + c 

	

10 
	 (vy = —bx + ay + d 

[0477] 	For the detailed description in this embodiment, refer to the related description in the 

foregoing embodiment. 

[0478] 	It may be understood that, functions of functional units of the picture processing 

apparatus 1300 in this embodiment may be specifically implemented according to the method in the 

	

15 	foregoing method embodiment. For a specific implementation process thereof, refer to the related 

description in the foregoing method embodiment. Details are not described again herein. The 

picture processing apparatus 1300 may be any apparatus that needs to output and play a video, for 

example, a device such as a notebook computer, a tablet computer, a personal computer, or a mobile 

phone. 

	

20 	[0479] 	In the technical solution provided by this embodiment of the present invention, the 

picture processing apparatus 1300 constructs an affine motion model based on rotation and scaling 

motion by using only two parameters. This not only reduces computational complexity, but also 

improves motion vector estimation accuracy. After two displacement coefficients are introduced 

into the picture processing apparatus 1300, the picture processing apparatus 1300 may perform 

	

25 	motion vector estimation based on mixed motion of rotation, scaling, and translational motion, so 

that motion vector estimation is more accurate. 

[0480] 	An embodiment of the present invention further provides a computer storage medium. 

The computer storage medium may store a program, and when the program is executed, at least 

some or all of the steps of any picture processing method in the foregoing method embodiments 

	

30 	may be performed. 

[0481] 	In the foregoing embodiments, the description of each embodiment has respective 

focuses. For a part that is not described in detail in an embodiment, refer to related descriptions in 
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other embodiments. 

[0482] 	It should be noted that, to make the description brief, the foregoing method 

embodiments are expressed as a series of actions. However, persons skilled in the art should 

appreciate that the present invention is not limited to the described action sequence, because 

	

5 	according to the present invention, some steps may be performed in other sequences or performed 

simultaneously. In addition, persons skilled in the art should also appreciate that all the 

embodiments described in the specification are example embodiments, and the related actions and 

modules are not necessarily mandatory to the present invention. 

[0483] 	In the several embodiments provided in the present application, it should be understood 

10 that the disclosed apparatus may be implemented in other manners. For example, the described 

apparatus embodiment is merely an example. For example, the unit division is merely logical 

function division and may be other division in actual implementation. For example, a plurality of 

units or components may be combined or integrated into another system, or some features may be 

ignored or not performed. In addition, the displayed or discussed mutual couplings or direct 

15 couplings or communication connections may be implemented through some interfaces. The 

indirect couplings or communication connections between the apparatuses or units may be 

implemented in electronic or other forms. 

[0484] 	The units described as separate parts may or may not be physically separate, and parts 

displayed as units may or may not be physical units, may be located in one location, or may be 

	

20 	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. 

[0485] 	In addition, functional units in the embodiments of the present invention may be 

integrated into one processing unit, or each of the units may exist alone physically, or two or more 

units are integrated into one unit. The integrated unit may be implemented in a form of hardware, or 

	

25 	may be implemented in a form of a software functional unit. 

[0486] 	When the foregoing integrated unit is implemented in the form of a software functional 

unit and sold or used as an independent product, the integrated unit may be stored in a 

computer-readable storage medium. Based on such an understanding, the technical solutions of the 

present invention essentially, or the part contributing to the prior art, or all or some of the technical 

	

30 	solutions may be implemented in the 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, and may specifically be a processor in a computer 

device) to perform all or some of the steps of the foregoing methods described in the embodiments 

of the present invention. The foregoing storage medium includes: any medium that can store 
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program code, such as a USB flash drive, a removable hard disk, a magnetic disk, an optical disc, a 

read-only memory (ROM, Read-Only Memory), or a random access memory (RAM, Random 

Access Memory). 

[0487] 	The foregoing embodiments are merely intended for describing the technical solutions of 

	

5 	the present invention, but not for limiting the present invention. Although the present invention is 

described in detail with reference to the foregoing embodiments, persons of ordinary skill in the art 

should understand that they may still make modifications to the technical solutions described in the 

foregoing embodiments or make equivalent replacements to some technical features thereof, 

without departing from the scope of the technical solutions of the embodiments of the present 

	

10 	invention. 
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CLAIMS 

 

1.  A picture processing method, comprising: 

obtaining, by a picture processing apparatus, motion vectors of two pixel samples in a 

video frame to which a current picture block belongs; and 

obtaining, by the picture processing apparatus, a motion vector of a pixel sample in the 

current picture block by using an affine motion model and the obtained motion vectors;  

wherein the affine motion model comprises:{
vx = ax + by + c
vy = −bx + ay + d

, wherein (x, y) are 

coordinates of the pixel sample, vx is a horizontal component of the motion vector of the pixel 

sample, vy is a vertical component of the motion vector of the pixel sample, and a, b, c and d are 

coefficients of the affine motion model. 

 

2.  The method of claim 1, wherein when the two pixel samples comprise an upper 

left pixel sample of the current picture block and an upper right pixel sample of the current 

picture block, a is 
vx1−vx0

w
, b is −

vy1−vy0

w
, c is  vx0, d is vy0,  and the affine motion model 

comprises:{
vx =

vx1−vx0

w
x −

vy1−vy0

w
y + vx0

vy =
vy1−vy0

w
x +

vx1−vx0

w
y + vy0

, and wherein (vx0, vy0) is a motion vector of the 

upper left pixel sample, (vx1, vy1) is a motion vector of the upper right pixel sample, and w is a 

distance between the two pixel samples. 

 

3.  The method of claim 1, wherein when the two pixel samples comprise an upper 

left pixel sample of the current picture block and a lower left pixel sample of the current picture 

block, a is 
vy2−vy0

h
, b is 

vx2−vx0

h
, c is  vx0, d is vy0,  and the affine motion model comprises: 

{
vx =

vy2−vy0

h
x −

vx2−vx0

h
y + vx0

vy =
vx2−vx0

h
x +

vy2−vy0

h
y + vy0

, and wherein (vx0, vy0) is a motion vector of the upper left 

pixel sample, (vx2, vy2) is a motion vector of the lower left pixel sample, and h is a distance 

between the two pixel samples. 

 

4.  The method of claim 1, wherein after obtaining the motion vector of the pixel 
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sample in the current picture block, the method further comprises: 

performing motion compensation predictive coding on a picture block by using the 

motion vector of the pixel sample in the current picture block, wherein the pixel sample in the 

current picture block belongs to the picture block and the picture block belongs to the current 

picture block. 

 

5.  A picture processing apparatus comprising a processor and a non-transitory 

memory having instructions stored thereon, wherein the instructions, when executed by the 

processor, facilitate: 

obtaining motion vectors of two pixel samples in a video frame to which a current picture 

block belongs; and 

obtaining a motion vector of a pixel sample in the current picture block by using an affine 

motion model and the obtained motion vectors; 

wherein the affine motion model comprises:  {
vx = ax + by + c
vy = −bx + ay + d

, wherein (x, y) are 

coordinates of the pixel sample, vx is a horizontal component of the motion vector of the pixel 

sample, vy is a vertical component of the motion vector of the pixel sample, and a, b, c and d are 

coefficients of the affine motion model. 

 

6.  The apparatus of claim 5, wherein when the two pixel samples comprise an upper 

left pixel sample of the current picture block and an upper right pixel sample of the current 

picture block,  a is 
vx1−vx0

w
, b is −

vy1−vy0

w
, c is  vx0, d is vy0,  and the affine motion model 

comprises: {
vx =

vx1−vx0

w
x −

vy1−vy0

w
y + vx0

vy =
vy1−vy0

w
x +

vx1−vx0

w
y + vy0

, and wherein (vx0, vy0) is a motion vector of the 

upper left pixel sample, (vx1, vy1) is a motion vector of the upper right pixel sample, and w is a 

distance between the two pixel samples. 

 

7.  The apparatus of claim 5, wherein when the two pixel samples comprise an upper 

left pixel sample of the current picture block and a lower left pixel sample of the current picture 

block, a is 
vy2−vy0

h
, b is 

vx2−vx0

h
, c is  vx0, d is vy0,  and the affine motion model comprises: 
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{
vx =

vy2−vy0

h
x −

vx2−vx0

h
y + vx0

vy =
vx2−vx0

h
x +

vy2−vy0

h
y + vy0

, and wherein  (vx0, vy0) is a motion vector of the upper left 

pixel sample, (vx2, vy2) is a motion vector of the lower left pixel sample, and h is a distance 

between the two pixel samples. 

 

8.  The apparatus of claim 5, wherein the instructions, when executed by the 

processor, further facilitate:  

performing motion compensation predictive coding on a picture block by using the 

motion vector of the pixel sample in the current picture block, wherein the pixel sample in the 

current picture block belongs to the picture block and the picture block belongs to the current 

picture block. 

 

9.  A non-transitory computer-readable medium having processor-executable 

instructions stored thereon, wherein the processor-executable instructions, when executed, 

facilitate: 

obtaining motion vectors of two pixel samples in a video frame to which a current picture 

block belongs; and 

obtaining a motion vector of a pixel sample in the current picture block by using an affine 

motion model and the obtained motion vectors;  

wherein the affine motion model comprises:  {
vx = ax + by + c
vy = −bx + ay + d

, wherein (x, y) are 

coordinates of the pixel sample, vx is a horizontal component of the motion vector of the pixel 

sample, vy is a vertical component of the motion vector of the pixel sample, and a, b, c and d are 

coefficients of the affine motion model. 

 

10.  The non-transitory computer-readable medium of claim 9, wherein when the two 

pixel samples comprise an upper left pixel sample of the current picture block and an upper right 

pixel sample of the current picture block,  a is 
vx1−vx0

w
, b is −

vy1−vy0

w
, c is  vx0, d is vy0,  and the 

affine motion model comprises: {
vx =

vx1−vx0

w
x −

vy1−vy0

w
y + vx0

vy =
vy1−vy0

w
x +

vx1−vx0

w
y + vy0

, and wherein (vx0, vy0) is a 

motion vector of the upper left pixel sample, (vx1, vy1) is a motion vector of the upper right pixel 
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sample, and w is a distance between the two pixel samples. 

 

11.  The non-transitory computer-readable medium of claim 9, wherein when the two 

pixel samples comprise an upper left pixel sample of the current picture block and a lower left 

pixel sample of the current picture block, a is 
vy2−vy0

h
, b is 

vx2−vx0

h
, c is  vx0, d is vy0,  and the 

affine motion model comprises: {
vx =

vy2−vy0

h
x −

vx2−vx0

h
y + vx0

vy =
vx2−vx0

h
x +

vy2−vy0

h
y + vy0

, and wherein (vx0, vy0) is a 

motion vector of the upper left pixel sample, (vx2, vy2) is a motion vector of the lower left pixel 

sample, and h is a distance between the two pixel samples. 

 

12.  The non-transitory computer-readable medium of claim 9, wherein the processor-

executable instructions, when executed, further facilitate:  

performing motion compensation predictive coding on a picture block by using the 

motion vector of the pixel sample in the current picture block, wherein the pixel sample in the 

current picture block belongs to the picture block and the picture block belongs to the current 

picture block. 


