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realized that irregular motions are universal, and introduced an irregular-motion model, such

as an affine motion model, to improve video encoding efficiency.

[0004] In the prior art, an affine motion model is used for encoding. According to a

rate-distortion optimization principle, Lagrangian costs in using the affine parameter model

for encoding a current block may be compared with costs in using another model in an5

encoder. If the costs in encoding by using the affine parameter model are less than the costs in

another encoding model, the affine parameter model is finally selected for encoding the

current block. A quantized affine model parameter is encoded into a bitstream, so that a

decoder can use the parameter to reconstruct the current block. However, in the prior art, a

six-parameter affine motion parameter model needs to be used, that is, additional bits in each10

block are required to encode six affine motion model parameters. This restricts further

improvements of encoding efficiency.

SUMMARY

[0005] The present invention provides a video image encoding method, a video image

decoding method, an encoding device, and a decoding device, to improve encoding and15

decoding efficiency.

[0006] According to a first aspect, a video image encoding method is provided, where the

method includes: determining a motion vector group of a current encoding block, where the

motion vector group includes at least one motion vector of the current encoding block;

determining prediction values of a first component set of a motion model initialization vector20

of the current encoding block according to the at least one motion vector of the motion vector

group, where the motion model initialization vector includes at least four components;

determining to-be-transmitted values of the first component set according to the prediction

values of the first component set; and encoding the to-be-transmitted values of the first

component set, and transmitting encoded to-be-transmitted values of the first component set25

to a decoder side.

[0007] With reference to the first aspect, in an implementation of the first aspect, the

determining to-be-transmitted values of the first component set according to the prediction
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values of the first component set includes: determining a motion model optimization vector

of the current encoding block; and determining the to-be-transmitted values of the first

component set according to the prediction values of the first component set and the motion

model optimization vector.

[0008] With reference to the first aspect and the foregoing implementation, in another5

implementation of the first aspect, the method further includes: determining a motion model

quantization precision according to a size of the current encoding block and precision

information; and correspondingly, the determining the to-be-transmitted values of the first

component set according to the prediction values of the first component set and the motion

model optimization vector includes: quantizing the motion model optimization vector10

according to the motion model quantization precision; and determining the to-be-transmitted

values of the first component set according to the prediction values of the first component set

and a quantized motion model optimization vector.

[0009] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the size of the current encoding block includes a width of15

the current encoding block and a height of the current encoding block, and the precision

information includes a quantization precision of the motion vector group; and

correspondingly, the determining a motion model quantization precision according to a size

of the current encoding block and precision information includes: determining the motion

model quantization precision Q according to the following formula:20

   1 , max ,Q S P S W H  

where P is the quantization precision of the motion vector group, W is the width of

the current encoding block, and H is the height of the current encoding block.

[0010] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the motion model initialization vector and the motion25

model optimization vector each include six components, where the six components of the

motion model initialization vector are in a one-to-one correspondence to the six components

of the motion model optimization vector, the motion vector group includes three motion
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vectors, and the three motion vectors are corresponding to three pixels in the current encoding

block.

[0011] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the first component set includes at least one component of

the six components of the motion model initialization vector, and the six components ia of5

the motion model initialization vector are determined according to following formulas:

0 0xa v 

1 0ya v 

1 0

2

( )x yW v v
a

W

 


0 1

3

y yv v
a

W


10

0 2
4

x xv v
a

H




0 2

5

y yH v v
a

H

 


where i=0,1,2,3,4,5, W is the width of the current encoding block, H is the height

of the current encoding block, xjv is an x-directional component of the motion vector jv ,

yjv is a y-directional component of the motion vector jv , and j=0,1,2.15

[0012] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the first component set includes two components of the

motion model initialization vector; and the determining the to-be-transmitted values of the

first component set according to the prediction values of the first component set and a

quantized motion model optimization vector includes: determining the to-be-transmitted20

values of the first component set, where the to-be-transmitted values of the first component

set include 0a and 1a , 0 0 0'a a a   , 1 1 1'a a a   , 0 'a and 1 'a are quantized

motion model optimization vectors corresponding to the first component set, and 0a and
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1a are numeric values obtained after prediction values 0a and 1a of the first component

set are quantized.

[0013] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the first component set includes the six components of the

motion model initialization vector; and the determining the to-be-transmitted values of the5

first component set according to the prediction values of the first component set and a

quantized motion model optimization vector includes: determining the to-be-transmitted

values of the first component set, where the to-be-transmitted values of the first component

set include ia , where i=0,1,2,3,4,5, 'i i ia a a   , 'ia is the quantized motion model

optimization vector, and ia is the prediction value of the first component set.10

[0014] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the determining a motion vector group of a current

encoding block includes: determining multiple candidate blocks of the current encoding block,

where each candidate block of the multiple candidate blocks is an encoded block adjacent to

the current encoding block; determining a matching error value between a prediction block15

corresponding to a motion vector of each candidate block of the multiple candidate blocks

and the current encoding block; determining, as a target candidate block of the current

encoding block, a candidate block corresponding to a smallest matching error value in

multiple matching error values corresponding to the multiple candidate blocks; obtaining a

picture order count of a reference frame of the current encoding block and a picture order20

count of a reference frame of the target candidate block; determining a first motion vector in

the motion vector group according to a ratio of the picture order count of the reference frame

of the current encoding block to the picture order count of the reference frame of the target

candidate block, where a ratio of the first motion vector to a motion vector of the target

candidate block is the same as the ratio of the picture order count of the reference frame of25

the current encoding block to the picture order count of the reference frame of the target

candidate block; and determining the motion vector group according to the first motion

vector.
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[0015] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the determining a motion vector group of a current

encoding block includes: determining multiple candidate blocks corresponding to a same

pixel in the current encoding block, where each candidate block of the multiple candidate

blocks is an encoded block adjacent to the current encoding block; determining a matching5

error value between a prediction block corresponding to a motion vector of each candidate

block of the multiple candidate blocks and the current encoding block; determining, as a

target candidate block of the current encoding block, a candidate block corresponding to a

smallest matching error value in multiple matching error values corresponding to the multiple

candidate blocks; determining a motion vector of the target candidate block as a first motion10

vector in the motion vector group; determining a second motion vector in the motion vector

group according to the first motion vector; and determining the motion vector group

according to the first motion vector and the second motion vector.

[0016] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the determining a motion vector group of a current15

encoding block includes: determining multiple candidate motion vector groups of the current

encoding block, where each candidate motion vector group of the multiple candidate motion

vector groups includes three candidate motion vectors; determining a candidate reference

frame corresponding to each candidate motion vector group of the multiple candidate motion

vector groups; for each candidate motion vector group, determining coordinate values of each20

pixel, at a corresponding prediction point in the candidate reference frame, in the current

encoding block; for each candidate motion vector group, determining a matching error value

of the current encoding block according to coordinate values of each pixel in the current

encoding block and the coordinate values of each pixel, at the corresponding prediction point

in the candidate reference frame, in the current encoding block; and determining, as the25

motion vector group of the current encoding block, the candidate motion vector group

corresponding to a smallest matching error value of the current encoding block.

[0017] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the determining a motion model optimization vector of the

current encoding block includes: determining a first prediction block of the current encoding30
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block according to the motion model initialization vector; determining a first matching error

value between the current encoding block and the first prediction block; determining, from

multiple prediction blocks included in the reference frame of the current encoding block, a

second prediction block with a smallest matching error value relative to the current encoding

block; determining a second matching error value between the current encoding block and the5

second prediction block; and determining the motion model optimization vector of the current

encoding block according to the first matching error value and the second matching error

value.

[0018] With reference to the first aspect and the foregoing implementations, in another

implementation of the first aspect, the determining the motion model optimization vector of10

the current encoding block according to the first matching error value and the second

matching error value includes: when the first matching error value is less than the second

matching error value, determining the motion model initialization vector as the motion model

optimization vector; or when the first matching error value is greater than the second

matching error value, determining the motion model optimization vector according to a pixel15

of the second prediction block and a pixel of the current encoding block.

[0019] According to a second aspect, a video image decoding method is provided, where

the method includes: determining a motion vector group and a motion model transmission

vector of a current decoding block according to a bitstream, where the motion vector group

includes at least one motion vector of the current decoding block, and the motion model20

transmission vector includes at least four components; determining prediction values of a first

component set of a motion model initialization vector of the current decoding block

according to the at least one motion vector of the motion vector group, where the motion

model initialization vector includes at least four components; and determining a motion

model optimization vector of the current decoding block according to the prediction values of25

the first component set and the motion model transmission vector, so as to decode the current

decoding block according to the motion model optimization vector.

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

the method further includes: determining a motion model quantization precision of the

current decoding block; quantizing the motion model optimization vector according to the30
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motion model quantization precision; and decoding the current decoding block according to a

quantized motion model optimization vector.

[0021] With reference to the second aspect and the foregoing implementation, in another

implementation of the second aspect, the determining a motion model quantization precision

of the current decoding block includes: determining the motion model quantization precision5

according to a size of the current decoding block and precision information.

[0022] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the size of the current decoding block includes a width

of the current decoding block and a height of the current decoding block, and the precision

information includes a quantization precision of the motion vector group; and10

correspondingly, the determining the motion model quantization precision according to a size

of the current decoding block and precision information includes: determining the motion

model quantization precision Q according to the following formula:

   1 , max ,Q S P S W H  

where P is the quantization precision of the motion vector group, W is the width of15

the current decoding block, and H is the height of the current decoding block.

[0023] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the motion model initialization vector, the motion

model transmission vector, and the motion model optimization vector each include six

components, the motion vector group includes three motion vectors, and the three motion20

vectors are in a one-to-one correspondence to three pixels in the current decoding block.

[0024] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the first component set includes at least one component

of the six components of the motion model initialization vector, and the six components ia

of the motion model initialization vector are determined according to following formulas:25
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where i=0,1,2,3,4,5, W is the width of the current decoding block, H is the height5

of the current decoding block, xjv is an x-directional component of the motion vector jv ,

yjv is a y-directional component of the motion vector jv , and j=0,1,2.

[0025] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the first component set includes two components of the

motion model initialization vector; and the determining a motion model optimization vector10

of the current decoding block according to the prediction values of the first component set

and the motion model transmission vector includes: determining that the motion model

optimization vector of the current decoding block is 0 1 2 3 4 5( ', ', ', ', ', ')a a a a a a , where

0 1 0 1 0 1( , ) ( ', ') ( , )a a a a a a    , 2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , ia is the

motion model transmission vector, and 0a and 1a are numeric values obtained after15

prediction values 0a and 1a of the first component set are quantized.

[0026] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the first component set includes the six components of

the motion model initialization vector; and the determining an optimal parameter of the

motion model of the current decoding block according to a prediction parameter of the20

motion model and a decoding parameter of the motion model includes: determining that the

motion model optimization vector of the current decoding block is
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0 1 2 3 4 5( ', ', ', ', ', ')a a a a a a , where 'i i ia a a   , ia is the motion model transmission

vector, ia is the prediction value of the first component set, and i=0,1,2,3,4,5.

[0027] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the determining a motion vector group and a motion

model transmission vector of a current decoding block includes: determining a target5

candidate block of the current decoding block and a motion vector of the target candidate

block according to the bitstream; obtaining a picture order count of a reference frame of the

current decoding block and a picture order count of a reference frame of the target candidate

block; determining a first motion vector in the motion vector group according to a ratio of the

picture order count of the reference frame of the current decoding block to the picture order10

count of the reference frame of the target candidate block, where a ratio of the first motion

vector to the motion vector of the target candidate block is the same as the ratio of the picture

order count of the reference frame of the current decoding block to the picture order count of

the reference frame of the target candidate block; and determining the motion vector group

according to the first motion vector.15

[0028] With reference to the second aspect and the foregoing implementations, in another

implementation of the second aspect, the determining a motion vector group and a motion

model transmission vector of a current decoding block according to a bitstream includes:

determining a motion vector of a target candidate block of the current decoding block

according to the bitstream; determining the motion vector of the target candidate block of the20

current decoding block as a first motion vector in the motion vector group; determining a

second motion vector in the motion vector group according to the first motion vector; and

determining the motion vector group according to the first motion vector and the second

motion vector.

[0029] According to a third aspect, an encoding device is provided, where the encoding25

device includes: a first determining module, configured to determine a motion vector group

of a current encoding block, where the motion vector group includes at least one motion

vector of the current encoding block; a second determining module, configured to determine

prediction values of a first component set of a motion model initialization vector of the
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current encoding block according to the at least one motion vector of the motion vector group,

where the motion model initialization vector includes at least four components; a third

determining module, configured to determine to-be-transmitted values of the first component

set according to the prediction values of the first component set; and an encoding module,

configured to encode the to-be-transmitted values of the first component set, and transmit5

encoded to-be-transmitted values of the first component set to a decoder side.

[0030] With reference to the third aspect, in an implementation of the third aspect, the

third determining module is specifically configured to: determine a motion model

optimization vector of the current encoding block; and determine the to-be-transmitted values

of the first component set according to the prediction values of the first component set and10

the motion model optimization vector.

[0031] With reference to the third aspect and the foregoing implementation, in another

implementation of the third aspect, the third determining module is specifically configured to:

determine a motion model quantization precision according to a size of the current encoding

block and precision information; quantize the motion model optimization vector according to15

the motion model quantization precision; and determine the to-be-transmitted values of the

first component set according to the prediction values of the first component set and a

quantized motion model optimization vector.

[0032] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the size of the current encoding block includes a width of20

the current encoding block and a height of the current encoding block, and the precision

information includes a quantization precision of the motion vector group; and the third

determining module is specifically configured to: determine the motion model quantization

precision Q according to the following formula:

   1 , max ,Q S P S W H  25

where P is the quantization precision of the motion vector group, W is the width of

the current encoding block, and H is the height of the current encoding block.

[0033] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the motion model initialization vector and the motion
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model optimization vector each include six components, where the six components of the

motion model initialization vector are in a one-to-one correspondence to the six components

of the motion model optimization vector, the motion vector group includes three motion

vectors, and the three motion vectors are corresponding to three pixels in the current encoding

block.5

[0034] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the first component set includes at least one component of

the six components of the motion model initialization vector, and the second determining

module is specifically configured to: determine the six components ia of the motion model

initialization vector according to following formulas:10
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where i=0,1,2,3,4,5, W is the width of the current encoding block, H is the height

of the current encoding block, xjv is an x-directional component of the motion vector jv ,

yjv is a y-directional component of the motion vector jv , and j=0,1,2.

[0035] With reference to the third aspect and the foregoing implementations, in another20

implementation of the third aspect, the first component set includes two components of the

motion model initialization vector, and the second determining module is specifically

configured to: determine the to-be-transmitted values of the first component set, where the

to-be-transmitted values of the first component set include 0a and 1a , 0 0 0'a a a   ,
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1 1 1'a a a   , 0 'a and 1 'a are quantized motion model optimization vectors

corresponding to the first component set, and 0a and 1a are numeric values obtained after

prediction values 0a and 1a of the first component set are quantized.

[0036] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the first component set includes the six components of the5

motion model initialization vector, and the second determining module is specifically

configured to: determine the to-be-transmitted values of the first component set, where the

to-be-transmitted values of the first component set include ia , where i=0,1,2,3,4,5,

'i i ia a a   , 'ia is the quantized motion model optimization vector, and ia is the

prediction value of the first component set.10

[0037] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the first determining module is specifically configured to:

determine multiple candidate blocks of the current encoding block, where each candidate

block of the multiple candidate blocks is an encoded block adjacent to the current encoding

block; determine a matching error value between a prediction block corresponding to a15

motion vector of each candidate block of the multiple candidate blocks and the current

encoding block; determine, as a target candidate block of the current encoding block, a

candidate block corresponding to a smallest matching error value in multiple matching error

values corresponding to the multiple candidate blocks; obtain a picture order count of a

reference frame of the current encoding block and a picture order count of a reference frame20

of the target candidate block; determine a first motion vector in the motion vector group

according to a ratio of the picture order count of the reference frame of the current encoding

block to the picture order count of the reference frame of the target candidate block, where a

ratio of the first motion vector to a motion vector of the target candidate block is the same as

the ratio of the picture order count of the reference frame of the current encoding block to the25

picture order count of the reference frame of the target candidate block; and determine the

motion vector group according to the first motion vector.
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[0038] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the first determining module is specifically configured to:

determine multiple candidate blocks corresponding to a same pixel in the current encoding

block, where each candidate block of the multiple candidate blocks is an encoded block

adjacent to the current encoding block; determine a matching error value between a5

prediction block corresponding to a motion vector of each candidate block of the multiple

candidate blocks and the current encoding block; determine, as a target candidate block of the

current encoding block, a candidate block corresponding to a smallest matching error value in

multiple matching error values corresponding to the multiple candidate blocks; determine a

motion vector of the target candidate block as a first motion vector in the motion vector group;10

determine a second motion vector in the motion vector group according to the first motion

vector; and determine the motion vector group according to the first motion vector and the

second motion vector.

[0039] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the first determining module is specifically configured to:15

determine multiple candidate motion vector groups of the current encoding block, where each

candidate motion vector group of the multiple candidate motion vector groups includes three

candidate motion vectors; determine a candidate reference frame corresponding to each

candidate motion vector group of the multiple candidate motion vector groups; for each

candidate motion vector group, determine coordinate values of each pixel, at a corresponding20

prediction point in the candidate reference frame, in the current encoding block; for each

candidate motion vector group, determine a matching error value of the current encoding

block according to coordinate values of each pixel in the current encoding block and the

coordinate values of each pixel, at the corresponding prediction point in the candidate

reference frame, in the current encoding block; and determine, as the motion vector group of25

the current encoding block, the candidate motion vector group corresponding to a smallest

matching error value of the current encoding block.

[0040] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the third determining module is specifically configured to:

determine a first prediction block of the current encoding block according to the motion30
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model initialization vector; determine a first matching error value between the current

encoding block and the first prediction block; determine, from multiple prediction blocks

included in the reference frame of the current encoding block, a second prediction block with

a smallest matching error value relative to the current encoding block; determine a second

matching error value between the current encoding block and the second prediction block;5

and determine the motion model optimization vector of the current encoding block according

to the first matching error value and the second matching error value.

[0041] With reference to the third aspect and the foregoing implementations, in another

implementation of the third aspect, the third determining module is specifically configured to:

when the first matching error value is less than the second matching error value, determine10

the motion model initialization vector as the motion model optimization vector; or when the

first matching error value is greater than the second matching error value, determine the

motion model optimization vector according to a pixel of the second prediction block and a

pixel of the current encoding block.

[0042] According to a fourth aspect, a decoding device for video image decoding is15

provided, where the decoding device includes: a first determining module, configured to

determine a motion vector group and a motion model transmission vector of a current

decoding block according to a bitstream, where the motion vector group includes at least one

motion vector of the current decoding block, and the motion model transmission vector

includes at least four components; a second determining module, configured to determine20

prediction values of a first component set of a motion model initialization vector of the

current decoding block according to the at least one motion vector of the motion vector group,

where the motion model initialization vector includes at least four components; and a third

determining module, configured to determine a motion model optimization vector of the

current decoding block according to the prediction values of the first component set and the25

motion model transmission vector, so as to decode the current decoding block according to

the motion model optimization vector.

[0043] With reference to the fourth aspect, in an implementation of the fourth aspect, the

third determining module is specifically configured to: determine a motion model

quantization precision of the current decoding block; quantize the motion model optimization30
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vector according to the motion model quantization precision; and decode the current

decoding block according to a quantized motion model optimization vector.

[0044] With reference to the fourth aspect and the foregoing implementation, in another

implementation of the fourth aspect, the third determining module is specifically configured

to: determine the motion model quantization precision according to a size of the current5

decoding block and precision information.

[0045] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the size of the current decoding block includes a width

of the current decoding block and a height of the current decoding block, and the precision

information includes a quantization precision of the motion vector group; and the third10

determining module is specifically configured to: determine the motion model quantization

precision Q according to the following formula:

   1 , max ,Q S P S W H  

where P is the quantization precision of the motion vector group, W is the width of

the current decoding block, and H is the height of the current decoding block.15

[0046] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the motion model initialization vector, the motion model

transmission vector, and the motion model optimization vector each include six components,

the motion vector group includes three motion vectors, and the three motion vectors are in a

one-to-one correspondence to three pixels in the current decoding block.20

[0047] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the first component set includes at least one component

of the six components of the motion model initialization vector, and the second determining

module is specifically configured to: determine the six components ia of the motion model

initialization vector according to following formulas:25
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where i=0,1,2,3,4,5, W is the width of the current decoding block, H is the height5

of the current decoding block, xjv is an x-directional component of the motion vector jv ,

yjv is a y-directional component of the motion vector jv , and j=0,1,2.

[0048] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the first component set includes two components of the

motion model initialization vector; and the second determining module is specifically10

configured to: determine that the motion model optimization vector of the current decoding

block is 0 1 2 3 4 5( ', ', ', ', ', ')a a a a a a , where 0 1 0 1 0 1( , ) ( ', ') ( , )a a a a a a    ,

2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , ia is the motion model transmission vector,

and 0a and 1a are numeric values obtained after prediction values 0a and 1a of the first

component set are quantized.15

[0049] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the first component set includes the six components of

the motion model initialization vector; and the second determining module is specifically

configured to: determine that the motion model optimization vector of the current decoding

block is 0 1 2 3 4 5( ', ', ', ', ', ')a a a a a a , where 'i i ia a a   , ia is the motion model20

transmission vector, ia is the prediction value of the first component set, and i=0,1,2,3,4,5.

[0050] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the first determining module is specifically configured to:
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determine a target candidate block of the current decoding block and a motion vector of the

target candidate block according to the bitstream; obtain a picture order count of a reference

frame of the current decoding block and a picture order count of a reference frame of the

target candidate block; determine a first motion vector in the motion vector group according

to a ratio of the picture order count of the reference frame of the current decoding block to the5

picture order count of the reference frame of the target candidate block, where a ratio of the

first motion vector to the motion vector of the target candidate block is the same as the ratio

of the picture order count of the reference frame of the current decoding block to the picture

order count of the reference frame of the target candidate block; and determine the motion

vector group according to the first motion vector.10

[0051] With reference to the fourth aspect and the foregoing implementations, in another

implementation of the fourth aspect, the first determining module is specifically configured to:

determine a motion vector of a target candidate block of the current decoding block according

to the bitstream; determine the motion vector of the target candidate block of the current

decoding block as a first motion vector in the motion vector group; determine a second15

motion vector in the motion vector group according to the first motion vector; and determine

the motion vector group according to the first motion vector and the second motion vector.

[0052] Based on the foregoing technical solutions, according to the video image encoding

method, the video image decoding method, the encoding device, and the decoding device in

this embodiment of the present invention, a motion vector group of a current encoding block20

is determined; a motion model initialization vector of the current encoding block is

determined according to the motion vector group; to-be-transmitted values of a motion model

are determined according to the motion model initialization vector; and the to-be-transmitted

values of the motion model are encoded for transmission, so that a decoder side performs

decoding according to the to-be-transmitted values of the motion model. In this way, a25

volume of data and a quantity of occupied bits in encoding and decoding transmission can be

reduced.
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BRIEF DESCRIPTION OF DRAWINGS

[0053] To describe the technical solutions in the embodiments of the present invention

more clearly, the following briefly describes the accompanying drawings required for

describing the embodiments of the present invention. Apparently, the accompanying drawings

in the following description show merely some embodiments of the present invention, and a5

person of ordinary skill in the art may still derive other drawings from these accompanying

drawings without creative efforts.

[0054] FIG. 1 is a schematic flowchart of a video image encoding method according to an

embodiment of the present invention;

[0055] FIG. 2 is a schematic diagram of a current encoding block or a current decoding10

block and a candidate block according to an embodiment of the present invention;

[0056] FIG. 3 is a schematic flowchart of a video image decoding method according to

another embodiment of the present invention;

[0057] FIG. 4 is another schematic flowchart of a video image decoding method

according to another embodiment of the present invention;15

[0058] FIG. 5 is a schematic block diagram of an encoding device according to an

embodiment of the present invention;

[0059] FIG. 6 is a schematic block diagram of a decoding device according to an

embodiment of the present invention;

[0060] FIG. 7 is another schematic block diagram of an encoding device according to an20

embodiment of the present invention; and

[0061] FIG. 8 is another schematic block diagram of a decoding device according to an

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0062] The following clearly and completely describes the technical solutions in the25

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

embodiments of the present invention. Apparently, the described embodiments are a part

rather than all of the embodiments of the present invention. All other embodiments obtained
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by a person of ordinary skill in the art based on the embodiments of the present invention

without creative efforts shall fall within the protection scope of the present invention.

[0063] FIG. 1 is a schematic flowchart of a video image encoding method according to an

embodiment of the present invention. The method shown in FIG. 1 may be executed by an

encoding device, such as an encoder. Specifically, as shown in FIG. 1, the method 1005

includes the following steps:

[0064] S110. Determine a motion vector group of a current encoding block, where the

motion vector group includes at least one motion vector of the current encoding block.

[0065] S120. Determine prediction values of a first component set of a motion model

initialization vector of the current encoding block according to the at least one motion vector10

of the motion vector group, where the motion model initialization vector includes at least four

components.

[0066] S130. Determine to-be-transmitted values of the first component set according to

the prediction values of the first component set.

[0067] S140. Encode the to-be-transmitted values of the first component set, and transmit15

encoded to-be-transmitted values of the first component set to a decoder side.

[0068] Specifically, the motion vector group of the current encoding block is determined,

where the motion vector group includes at least one motion vector corresponding to a pixel in

the current encoding block. The prediction values of the first component set of the motion

model initialization vector of the current encoding block are determined according to the at20

least one motion vector of the motion vector group, where the motion model initialization

vector includes at least four components, and the first component set includes at least one

component of the motion model initialization vector. Then, the motion model quantization

precision and a motion model optimization vector are determined according to the current

encoding block, and the motion model optimization vector is quantized according to the25

quantization precision. The to-be-transmitted values of the first component set may be

determined according to the prediction values of the first component set of the motion model

initialization vector and a quantized motion model optimization vector, and the

to-be-transmitted values of the first component set are encoded and is transmitted to the

decoder side, so that the decoder side performs a decoding operation. Further, a prediction30
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sample of the current encoding block may be determined according to the quantized motion

model optimization vector, and according to the prediction sample, the current encoding

block is encoded and transmitted.

[0069] Therefore, according to the video image encoding method in this embodiment of

the present invention, a motion vector group of a current encoding block is determined; a5

motion model initialization vector of the current encoding block is determined according to

the motion vector group; to-be-transmitted values of a motion model are determined

according to the motion model initialization vector; and the to-be-transmitted values of the

motion model are encoded for transmission, so that a decoder side performs decoding

according to the to-be-transmitted values of the motion model. In this way, a volume of data10

and a quantity of occupied bits in encoding and decoding transmission can be reduced.

[0070] In this embodiment of the present invention, for a video image encoding process

in all encoding standards, with regard to inter prediction, multiple motion models may be

used in a motion compensation computation process, such as an affine motion model, a

general motion model, or a perspective model. Herein, the affine motion model is used as an15

example for description, but the present invention is not limited thereto.

[0071] In S110, the motion vector group of the current encoding block is determined. The

motion vector group includes at least one motion vector of the current encoding block, and

each motion vector may be corresponding to a pixel in the current encoding block. A quantity

of parameters required for describing a motion model varies between motion models. For a20

motion model having 2n parameters, the motion vector group of the current encoding block

may generally include n motion vectors. For example, for an affine motion, when all pixels in

the current encoding block are represented by using the affine motion model, generally, the

affine motion model may be expressed as 0 1 2 3 4 5( , , , , , )TA a a a a a a


. That is, the affine

motion model has six parameters, and the motion vector group includes at least three motion25

vectors. For a general motion model, 12 parameters are generally used, and the motion vector

group includes at least six motion vectors. Optionally, determining at least one motion vector

of the motion vector group may be determining one motion vector of the motion vector group,

or determining n motion vectors or all motion vectors of the motion vector group. For
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example, for the affine motion, the motion vector group may include at least three motion

vectors, and the determining a motion vector group of a current encoding block may be

determining one motion vector, three motion vectors, or all motion vectors of the calculation

vector group. The present invention is not limited thereto.

[0072] Optionally, in an embodiment, an affine motion is used as an example. The motion5

vector group includes three motion vectors, and the determining a motion vector group of a

current encoding block may be determining at least one motion vector of the calculation

vector group. For an HEVC (High Efficiency Video Coding) standard, a first motion vector in

the motion vector group of the current encoding block may be determined by using an AMVP

(Advanced Motion Vector Prediction) technology. Specifically, first, multiple candidate10

blocks of the current encoding block are determined from encoded blocks neighboring around

the current encoding block. The multiple candidate blocks may be determined according to

coordinate locations, and the multiple candidate blocks are adjacent to the current encoding

block. For example, as shown in FIG. 2, for the current encoding block, generally, A to G may

be determined as the multiple candidate blocks of the current encoding block. Then, a15

matching error value between a prediction block corresponding to a motion vector of each

candidate block and the current encoding block is determined. Specifically, the prediction

block corresponding to the motion vector of the candidate block is determined in a reference

frame according to the motion vector of the candidate block and the current encoding block;

and then, the matching error value between the prediction block and the current encoding20

block is calculated, and a candidate block corresponding to a smallest matching error value is

determined as a target candidate block of the current encoding block. Next, a picture order

count (POC) of a reference frame of the current encoding block and a picture order count

(POC) of a reference frame of the target candidate block are separately determined. Scaling is

performed on a motion vector of the target candidate block according to a ratio of the picture25

order count (POC) of the reference frame of the current encoding block to the picture order

count (POC) of the reference frame of the target candidate block. A scaled motion vector of

the target candidate block is determined as the first motion vector in the motion vector group

of the current encoding block. A ratio of the first motion vector to the motion vector of the

target candidate block is the same as the ratio of the picture order count of the reference30



23

frame of the current encoding block to the picture order count of the reference frame of the

target candidate block.

[0073] In this embodiment of the present invention, the determined motion vector of the

target candidate block may be determined as a searching start point in subsequent motion

estimation. The encoding device may encode an index value corresponding to the target5

candidate block, and transmit the encoded index value to the decoder side, so that the decoder

side performs decoding and determines the target candidate block and the motion vector of

the target candidate block.

[0074] In this embodiment of the present invention, the matching error value between the

prediction block corresponding to the motion vector of each candidate block and the current10

encoding block may be determined according to the following method. Specifically, for each

pixel in the current encoding block, a matching error value of each pixel may be determined

according to the following formulas (1) to (4):

       , , ' , , , , , , ,i j i j i j i j i i i j j i j je x y s x y s x y Gx Gy x Gx x Gy y Gx y Gy A   


(1)

( , ) ( , ) '( , )i j i j i jx y s x y s x y   (2)15

 F( , ) , , , , , ,i j i j i i i j j i j jx y Gx Gy x Gx x Gy y Gx y Gy (3)

-1
0 1 2 3 4 5( , , , , , )T T TA a a a a a a F F F    


（ ） (4)

where  ,i js x y is an original pixel value of the pixel,  ' ,i js x y is a

prediction pixel value of the pixel in a frame to which the candidate block points, ix and

iy are coordinate values of the pixel, iGx is a horizontal gradient of a location of the pixel,20

and iGy is a vertical gradient of the location of the pixel. These gradients may be obtained

through calculation by using a Sobel (Sobel) operator.

[0075] In this embodiment of the present invention, according to the foregoing formulas,

a matching error value of each pixel in the current encoding block relative to the prediction

block corresponding to the motion vector of the candidate block may be determined. Absolute25

values of the matching error values of all the pixels in the current encoding block are added

up, and the matching error value between the current encoding block and the prediction block
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corresponding to the candidate block may be obtained. However, the present invention is not

limited thereto. According to the foregoing method, the matching error value between the

current encoding block and the prediction block corresponding to each candidate block is

sequentially determined. A candidate block corresponding to a smallest matching error value

is used as the target candidate block of the current encoding block.5

[0076] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group of the current encoding block is determined. The motion vector group includes

three motion vectors. After one motion vector, namely, the first motion vector, of the motion

vector group is determined according to the foregoing method, as shown in FIG. 2, the first

motion vector may be a motion vector corresponding to a vertex of the current encoding10

block. Optionally, motion vectors of two vertexes adjacent to the vertex of the current

encoding block may be selected as the other motion vectors in the motion vector group. The

motion vector group may be expressed as  0 1 2, ,v v v , and coordinates of the motion vectors

in the motion vector group are (0,0), (W,0), and (0,H), where W is a width of the current

encoding block, and H is a height of the current encoding block.15

[0077] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group includes three motion vectors, and the determining a motion vector group of a

current encoding block may be determining each motion vector of the motion vector group.

Specifically, first, multiple encoded blocks neighboring around the current encoding block

may be determined as multiple candidate blocks. The multiple candidate blocks are20

corresponding to a same pixel in the current encoding block. Optionally, the pixel may be a

vertex of the current encoding block. For example, as shown in FIG. 2, A, B, and C may be

determined as the multiple candidate blocks of the current encoding block. According to

formulas (1) to (4), a matching error value of each pixel in the current encoding block relative

to a prediction block corresponding to the motion vector of each candidate block is separately25

determined. Then, absolute values of the matching error values of all pixels are added up. A

matching error value of each candidate block relative to the current encoding block is

determined. A candidate block corresponding to a smallest matching error value is selected as

a target candidate block of the current encoding block. A motion vector of the target candidate
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block is determined as the first motion vector in the motion vector group of the current

encoding block. A reference frame of the target candidate block is determined as a reference

frame of the current encoding block. The motion vector of the target candidate block is used

as the first motion vector of the current encoding block. Further, the first motion vector may

be used as a searching start point in subsequent motion estimation. The encoding device may5

encode an index value corresponding to the target candidate block, and transmit the encoded

index value to the decoder side, so that the decoder side performs decoding and determines

the target candidate block and the motion vector of the target candidate block.

[0078] In this embodiment of the present invention, after the first motion vector in the

motion vector group of the current encoding block is determined, a second motion vector in10

the motion vector group of the current encoding block is determined according to the first

motion vector. The second motion vector is a motion vector in the motion vector group

different from the first motion vector. Specifically, first, multiple candidate blocks of the

current encoding block are determined from encoded blocks neighboring around the current

encoding block. The multiple encoding blocks are corresponding to a same pixel in the15

current encoding block. Optionally, the pixel may be a vertex of the current encoding block.

The pixel is different from the pixels corresponding to the multiple candidate blocks in

determining the first motion vector. For example, as shown in FIG. 2, the candidate blocks

may include D and E, and the multiple candidate blocks do not include the candidate block in

determining the first motion vector. Then, a reference frame of each candidate block is20

determined. If the reference frame of the candidate block is not a same frame as the reference

frame of the target candidate block corresponding to the first motion vector, that is, the

reference frame of the current encoding block, scaling is performed on the motion vector of

the candidate block according to a ratio of a picture order count POC of the reference frame

of the target candidate block of the current encoding block to a picture order count POC of25

the reference frame of the candidate block, so that the ratio of the picture order count of the

reference frame of the current block to the picture order count of the reference frame of the

candidate block is the same as a ratio between motion vectors. A scaled motion vector of each

candidate block is separately compared with the first motion vector. When the scaled motion

vector of the candidate block is different from the first motion vector, and a difference is the30
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smallest, this candidate block is determined as a second target candidate block of the current

encoding block, and the scaled motion vector corresponding to this target candidate block is

determined as the second motion vector in the motion vector group of the current encoding

block.

[0079] In this embodiment of the present invention, multiple second motion vectors may5

be determined according to the foregoing method. For example, when the motion vector

group of the current encoding block includes three motion vectors, after one first motion

vector of the motion vector group is determined, the other two second motion vectors may be

determined according to the foregoing method. However, the present invention is not limited

thereto.10

[0080] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group of the current encoding block is determined. The motion vector group includes

three motion vectors, and each motion vector of the motion vector group may be further

determined according to the following method. Specifically, multiple candidate blocks of the

current encoding block are determined. All the multiple candidate blocks are encoded blocks15

adjacent to the current encoding block. For example, as shown in FIG. 2, A to F are the

multiple candidate blocks of the current encoding block. Then, multiple candidate motion

vector groups of the current encoding block are determined according to the multiple

candidate blocks. Each candidate motion vector group includes three motion vectors, and the

three motion vectors are corresponding to three pixels in the current encoding block.20

Optionally, motion vectors of several candidate blocks that are selected from the multiple

candidate blocks may be used as the candidate motion vector group. For example, as shown

in FIG. 2, for the multiple candidate blocks A to F, three motion vectors, including a motion

vector of a block randomly selected from the candidate blocks A, B, and C that are

corresponding to a same pixel, a motion vector of a block randomly selected from D and E25

that are corresponding to another pixel, and a motion vector of a block randomly selected

from F and G that are corresponding to another pixel, may constitute a candidate motion

vector group. As there are different selections, these candidate blocks can constitute 12

candidate motion vector groups. A reference frame of each motion vector of a first candidate

motion vector group is determined. The first candidate motion vector group is any candidate30
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motion vector group of the multiple candidate motion vector groups. Proportional scaling is

performed on an index number and a picture order count of a reference frame of a candidate

block corresponding to each motion vector of the first candidate motion vector group, so that

the three motion vectors of the first candidate motion vector group are corresponding to a

same reference frame index number and picture order count.5

[0081] In this embodiment of the present invention, a prediction location, in the reference

frame of the first candidate motion vector group, of each pixel in the current encoding block

may be determined according to the following formulas (5) and (6):
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where W is a width of the current encoding block, H is a height of the current

encoding block, xjv is an x-directional component of the jth candidate motion vector jv in

the first candidate motion vector group, yjv is a y-directional component of the jth candidate

motion vector jv in the first candidate motion vector group, j=0,1,2, x and y are coordinate

values of each pixel in the current encoding block, and 'x and 'y are coordinate values, at15

a prediction point corresponding to the reference frame in the first candidate motion vector

group, of the pixel.

[0082] According to the coordinate values of each pixel in the current encoding block and

the coordinate values of the pixel, at the prediction point corresponding to the reference frame,

in the current encoding block, for the first candidate motion vector group, a matching error20
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value between each pixel in the current encoding block and the prediction point

corresponding to the reference frame of the first candidate motion vector group is determined

according to formula (1), where 0 1 2 3 4 5( , , , , , )TA a a a a a a


. An absolute value of a

matching error value of each pixel relative to the first candidate motion vector group is

calculated, and the absolute values are added up, to determine a matching error value of the5

current encoding block relative to the first candidate motion vector group. Similarly, a

matching error value of the current encoding block relative to each candidate motion vector

group is determined, and the candidate motion vector group corresponding to a smallest value

in multiple matching error values corresponding to multiple candidate motion vector groups

is determined as the motion vector group of the current encoding block. An index value of a10

motion vector included in the motion vector group is encoded and transmitted to the decoder

side, so that the decoder side determines the motion vector group according to the index

value.

[0083] In this embodiment of the present invention, for the determined motion vector

group, any motion vector of the motion vector group may be used as a searching start point in15

subsequent motion estimation. Optionally, as shown in FIG. 2, a prediction location of a

vertex in the upper-left corner of the current encoding block may be used as the searching

start point in subsequent motion estimation. The present invention is not limited thereto.

[0084] In S120, the prediction values of the first component set of the motion model

initialization vector of the current encoding block are determined according to the at least one20

motion vector of the motion vector group. The motion model initialization vector includes the

at least four components. The first component set includes at least one component of the

motion model initialization vector. Specifically, an affine motion model is used as an example.

The affine model may be represented by using six parameters, and the six parameters may be

expressed as 0 1 2 3 4 5( , , , , , )TA a a a a a a


. A location, in a reference frame, of each pixel in25

the current encoding block may be determined according to the following formula (7):



29

0 2 4

1 3 5

'

'

'

'
x

y

x a a x a y

y a a x a y

v x x

v y y

  
   


 
  

(7)

where x and y are coordinate values of any pixel in the current encoding block,

'x and 'y are coordinate values, at a corresponding prediction point in the reference frame,

of the pixel, and xv and xv are motion vectors of any pixel in the current encoding block.

The following formula (8) may be obtained:5
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[0085] According to the motion vector group determined in S110, the motion vector

group may be expressed as  0 1 2, ,v v v . Target candidate blocks corresponding to the motion

vector group are blocks A to G shown in FIG. 2. Therefore, coordinates of the motion vectors

in the motion vector group may be expressed as (0,0), (W,0), and (0,H), where W is a width10

of the current encoding block, and H is a height of the current encoding block. The following

formula (9) may be obtained by substituting the motion vector group and the coordinates into

formula (8):

1 0 2 0
0

1 0 2 0
0

x

y

vx vx vx vx
v vx x y

W H

vy vy vy vy
v vy x y

W H

 
  


    



(9)

where xjv is an x-directional component of the jth candidate motion vector jv in15

a first candidate motion vector group, yjv is a y-directional component of the jth candidate

motion vector jv in the first candidate motion vector group, and j=0,1,2. Correspondingly,

all the parameters in the affine motion model 0 1 2 3 4 5( , , , , , )TA a a a a a a


may be obtained.

As shown in formula (6), the motion vector group  0 1 2, ,v v v of the current encoding block

is substituted into formula (6), and the motion model initialization vector20
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0 1 2 3 4 5( , , , , , )TA a a a a a a


of the current encoding block may be determined. The motion

model initialization vector is a six-dimensional vector. Optionally, for another motion model,

the initialization vector is a vector including at least four dimensions. The prediction values

of the first component set may be determined according to the motion model initialization

vector. The prediction values of the first component set may include at least one component5

of the motion model initialization vector.

[0086] In S130, the to-be-transmitted values of the first component set are determined

according to the prediction values of the first component set. Specifically, a motion model

quantization precision and the motion model optimization vector may be determined

according to the current encoding block. The motion model optimization vector is quantized10

according to the motion model quantization precision. The to-be-transmitted values of the

first component set are determined according to the prediction values of the first component

set of the motion model and a quantized motion model optimization vector.

[0087] In this embodiment of the present invention, the motion model optimization vector

may be first determined. Optionally, the motion model optimization vector may be15

determined according to the prior art. Specifically, a matching error value of the current

encoding block may be determined according to formulas (1) to (4). A candidate block of the

current encoding block is searched for in a gradient iterative manner within a specific range

of a reference frame of the current encoding block. A candidate block corresponding to a

smallest matching error value is determined as the target candidate block of the current20

encoding block, and a corresponding motion model parameter

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


in this case is determined as the optimization vector of the

current encoding block according to formula (4).

[0088] Optionally, the motion model initialization vector of the current encoding block

may be further determined according to formula (6), and the motion model initialization25

vector is determined as the motion model optimization vector.

[0089] Optionally, the motion model initialization vector of the current encoding block

may be further determined according to formula (6). A corresponding location, in a reference

frame, of each pixel in the current encoding block is obtained through calculation according
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to formula (7). The matching error value of the current encoding block is calculated

according to formula (1) and (6). This matching error value is compared with the matching

error value that is corresponding to the motion model parameter and that is determined

according to formulas (1) to (4) and the prior art. A motion model parameter

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


corresponding to a smallest matching error value is selected5

as the optimization vector of the current encoding block. The present invention is not limited

thereto.

[0090] In this embodiment of the present invention, the motion model quantization

precision needs to be further determined, so that the motion model optimization vector is

quantized. Specifically, the motion model optimization vector includes two translation motion10

parameters 0 'a and 1 'a . A quantization precision of the two translation motion parameters

may be 1/16 or 1/4. The present invention is not limited thereto. A quantization precision of

the other parameters 2 3 4 5( ', ', ', ')a a a a in the motion model optimization vector may be

1/512. Alternatively, the quantization precision may be determined according to a size of the

current encoding block and precision information. The size of the current encoding block15

includes a width of the current encoding block and a height of the current encoding block,

and the precision information may include a quantization precision of the motion vector

group of the current encoding block. Specifically, it can be learnt, according to formula (6),

that the latter four parameters in the motion model are related to the width and the height of

the current encoding block. Therefore, the quantization precision may be determined20

according to the following formula (10):

   1 , max ,Q S P S W H   (10)

[0091] P may be determined according to the precision information of the current

encoding block. Specifically, 1/P is the quantization precision of the motion vector group of

the current encoding block. Optionally, the quantization precision of the motion vector group25

is generally 1/4, so P=4. W is the width of the current encoding block. H is the height of the

current encoding block. For example, if the width of the current encoding block is 16 and the

height is 32, the quantization precision of the motion vector group is 1/(32×4)=1/128; if the
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width of the encoding block is 16 and the height is 8, the quantization precision is

1/(16×4)=1/64.

[0092] In this embodiment of the present invention, the motion model optimization vector

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


is quantized according to the determined quantization

precision, to obtain a quantized motion model optimization vector5

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


.

[0093] In this embodiment of the present invention, the to-be-transmitted values of the

first component set are determined according to the prediction values of the first component

set and the quantized motion model optimization vector. Specifically, the determining may be

performed by using the following method. Herein, an affine motion is used as an example.10

The motion model initialization vector is determined according to formula (6). In the motion

model initialization vector, 0a and 1a are translation motion parameters, and are related to

the first motion vector 0v in the motion vector group. Optionally, 0a and 1a may be

determined as the first component set, and values 0a and 1a that are determined according

to formula (6) are the prediction values of the first component set. Optionally, a quantization15

precision of the two parameters may be 1/16 or 1/4. 1/16 is used as an example. First, 0v is

scaled up by four times, so that the precision of 0v is increased from 1/4 to 1/16. Then,

quantized 0a and 1a whose precision is also 1/16 are calculated by using 0v whose

precision is 1/16, to obtain 0a and 1a , that is, 0a and 1a are quantized prediction values

of the first component set.20

[0094] In this embodiment of the present invention, the to-be-transmitted values of the

first component set of the current encoding block are determined according to the quantized

prediction values 0a and 1a of the first component set and the determined motion model

optimization vector. The motion model transmission values of the current encoding block

may be 0 1 2 3 4 5( , , , , , )a a a a a a      . The first component set may include two25

components. The transmission values of the first component set may be 0a and 1a ,
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0 0 0'a a a   , and 1 1 1= '-a a a . The other transmission values are

2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , 'ia is the quantized motion model optimization

vector, and 0a and 1a are the quantized values of the prediction values 0a and 1a of the

first component set. In this case, two parameters in encoding transmission parameters are

differences between a quantized first component set and the motion model optimization5

vector. The differences are less than a quantity of bits occupied by a quantized motion model

optimization vector in direct encoding transmission. This reduces a volume of transmitted

data.

[0095] Optionally, in an embodiment, the to-be-transmitted values of the first component

set are determined according to the prediction values of the first component set and the10

quantized motion model optimization vector. Specifically, the determining may be further

performed by using the following method. According to formula (6), six components ia of

the motion model initialization vector are determined, where i=0,1,2,3,4,5. Then, it is

determined that the first component set also includes six parameters, and the motion model

transmission values of the current encoding block may be determined, that is, the15

transmission values of the first component set are 0 1 2 3 4 5( , , , , , )a a a a a a      , where

'i i ia a a   , 'ia is the quantized motion model optimization vector, and ia is the

prediction value of the first component set.

[0096] In S140, the determined to-be-transmitted values of the first component set are

encoded, and the encoded to-be-transmitted values of the first component set are transmitted20

to the decoder side. Specifically, the determined motion model to-be-transmitted vector of the

current encoding block may be encoded and transmitted to the decoder side. In addition, the

motion model optimization vector may be further quantized according to the motion model

quantization precision, so that a prediction pixel sample of each pixel sample of the current

encoding block is determined, a prediction residual of the current encoding block is further25

determined, and the prediction residual is encoded and transmitted to the decoder side.

Specifically, for the motion model optimization vector 0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


, each
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parameter 'ia is quantized according to the motion model quantization precision

determined according to formula (10), to obtain a quantized motion model optimization

vector A


. The quantized motion model optimization vector is substituted into formula (7),

and a reference offset location ( ', ')x y of each pixel with a precision Q in the current

encoding block may be obtained. The prediction pixel sample of each pixel sample in the5

current encoding block is obtained through calculation in the reference offset location.

Further, the prediction residual of the current encoding block is determined, and the

prediction residual is encoded and transmitted to the decoder side. Optionally, the pixel

sample may be one pixel or a small pixel block including multiple pixels. The present

invention is not limited thereto.10

[0097] It should be understood that sequence numbers of the foregoing processes do not

mean an execution sequence in various embodiments of the present invention. The execution

sequence of the processes should be determined according to functions and internal logic of

the processes, and should not be construed as any limitation on the implementation processes

of the embodiments of the present invention.15

[0098] Therefore, according to the video image encoding method in this embodiment of

the present invention, a motion vector group of a current encoding block is determined; a

motion model initialization vector of the current encoding block is determined according to

the motion vector group; to-be-transmitted values of a motion model are determined

according to the motion model initialization vector; and the to-be-transmitted values of the20

motion model are encoded for transmission, so that a decoder side performs decoding

according to the to-be-transmitted values of the motion model. In this way, a volume of data

and a quantity of occupied bits in encoding and decoding transmission can be reduced. In

addition, when the motion model optimization vector is determined and the optimization

vector is quantized, a determined quantization precision is determined according to a size of25

the current encoding block and a quantization precision of a motion vector of the current

encoding block. This can also reduce a quantity of bits required by an encoding parameter.

[0099] FIG. 3 is a schematic flowchart of a video image decoding method 200 according

to an embodiment of the present invention. The method shown in FIG. 3 may be used in an
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image or video decoding process, and is executed by a decoding device. As shown in FIG. 3,

the method includes the following steps:

[0100] S210. Determine a motion vector group and a motion model transmission vector

of a current decoding block according to a bitstream, where the motion vector group includes

at least one motion vector of the current decoding block, and the motion model transmission5

vector includes at least four components.

[0101] S220. Determine prediction values of a first component set of a motion model

initialization vector of the current decoding block according to the at least one motion vector

of the motion vector group, where the motion model initialization vector includes at least four

components.10

[0102] S230. Determine a motion model optimization vector of the current decoding

block according to the prediction values of the first component set and the motion model

transmission vector, so as to decode the current decoding block according to the motion

model optimization vector.

[0103] Specifically, the decoder side receives the bitstream transmitted by an encoder15

side, performs decoding according to the bitstream, and determines the motion vector group

and the motion model transmission vector of the current decoding block, where the motion

vector group includes at least one motion vector corresponding to a pixel in the current

decoding block. The decoder side determines the prediction values of the first component set

of the motion model initialization vector of the current decoding block according to the at20

least one motion vector of the motion vector group, where the motion model initialization

vector includes the at least four components, and the first component set includes at least one

component of the motion model initialization vector. The decoder side determines the motion

model optimization vector of the current decoding block according to the prediction values of

the first component set and the motion model transmission vector. Then, the decoder side25

determines a prediction sample of the current decoding block according to a quantized motion

model optimization vector, and performs decoding and reconstruction on the current decoding

block according to the prediction sample.

[0104] Therefore, according to the video image decoding method in this embodiment of

the present invention, a motion vector group and a motion model transmission vector of a30
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current decoding block are determined according to a received bitstream; a motion model

initialization vector of the current decoding block is determined according to the motion

vector group; a motion model optimization vector is determined according to the motion

model initialization vector and the motion model transmission vector; and decoding and

reconstruction are performed on the motion model optimization vector. In this way, a volume5

of data and a quantity of occupied bits in encoding and decoding transmission can be

reduced.

[0105] In S210, the decoding device determines the motion vector group and the motion

model transmission vector of the current decoding block according to the bitstream. The

motion vector group includes at least one motion vector of the current decoding block, and10

each motion vector is corresponding to one pixel in the current decoding block. Optionally, a

quantity of parameters required for describing a motion model varies between motion models.

For a motion model having 2n parameters, the motion model transmission vector determined

by the decoder side is a 2n-dimensional vector, and the motion vector group of the current

decoding block may generally include n motion vectors. For example, for an affine motion,15

when all pixels in the current decoding block are represented by using the affine motion

model, generally, the affine motion model may be expressed as 0 1 2 3 4 5( , , , , , )TA a a a a a a


.

That is, the affine motion model has six parameters, and the motion vector group may include

three motion vectors. For a general motion model, 12 parameters are generally used, and the

motion vector group may include six motion vectors. Optionally, the determining a motion20

vector group may be determining at least one motion vector of the motion vector group, or

determining one motion vector of the motion vector group, or determining n motion vectors

or all motion vectors of the motion vector group. For example, for the affine motion, the

motion vector group may include at least three motion vectors, and the determining a motion

vector group of a current decoding block may be determining one motion vector, three25

motion vectors, or all motion vectors of the calculation vector group. According to a quantity

of motion vectors determined by an encoder side, the decoder side also accordingly

determines a corresponding quantity of motion vectors. The present invention is not limited

thereto.
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[0106] In this embodiment of the present invention, the decoder side may determine the

motion model transmission vector and the motion vector group of the current decoding block

according to the received bitstream. Specifically, the decoder side may first determine the

motion model transmission vector of the current decoding block according to the received

bitstream. All components of the motion model transmission vector may be differences5

between the motion model initialization vector and the motion model optimization vector.

Alternatively, some components of the motion model transmission vector are differences

between the motion model initialization vector and the motion model optimization vector,

and some components are components in corresponding locations of the motion model

optimization vector. The present invention is not limited thereto.10

[0107] Optionally, in an embodiment, an affine motion is used as an example. When the

motion vector group of the current decoding block is determined, and the motion vector

group includes three motion vectors, at least one motion vector of the calculation vector

group may be first determined according to a bitstream. Specifically, when the decoder side

determines that some components of the motion model transmission vector are differences15

between the motion model initialization vector and the motion model optimization vector,

and that some components are components in corresponding locations of the motion model

optimization vector, the decoder side may determine the at least one motion vector of the

calculation vector group according to the bitstream. The decoder side decodes the video

bitstream, determines a target candidate block of the current decoding block, and determines20

a motion vector of the target candidate block and a reference frame of the target candidate

block. The decoder side separately obtains a picture order count POC of the reference frame

of the target candidate block and a picture order count POC of a reference frame of the

current decoding block, performs scaling on the motion vector of the target candidate block

according to a ratio of the picture order count POC of the reference frame of the current25

decoding block to the picture order count POC of the reference frame of the target candidate

block, and determines a scaled motion vector as a first motion vector in the motion vector

group of the current decoding block. A ratio of the first motion vector to the motion vector of

the target candidate block is the same as the ratio of the picture order count of the reference
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frame of the current decoding block to the picture order count of the reference frame of the

target candidate block.

[0108] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group includes three motion vectors, and the determining a motion vector group of a

current decoding block may be determining each motion vector of the motion vector group5

according to a bitstream. Specifically, when determining that all components of the motion

model transmission vector may be differences between the motion model initialization vector

and the motion model optimization vector, the decoder side may determine each motion

vector of the motion vector group according to the bitstream. The decoder side may first

determine a target candidate block of the current decoding block according to an index value10

in the bitstream, determine a reference frame of the target candidate block as a reference

frame of the current decoding block, and use the motion vector of the target candidate block

as the first motion vector in the motion vector group of the current decoding block.

[0109] In this embodiment of the present invention, after the first motion vector in the

motion vector group of the current decoding block is determined, a second motion vector in15

the motion vector group of the current decoding block is determined according to the first

motion vector. The second motion vector is a motion vector in the motion vector group

different from the first motion vector. Specifically, multiple candidate blocks of the current

decoding block are first determined from decoded blocks neighboring around the current

decoding block. The multiple candidate blocks are corresponding to a same pixel. Optionally,20

the pixel may be a vertex of the current decoding block. For example, as shown in FIG. 2, for

the current decoding block, the candidate blocks may include D and E, and the multiple

candidate blocks do not include the target candidate block, corresponding to the determined

first motion vector, of the current decoding block. Then, a reference frame of each candidate

block is determined. If the reference frame of the candidate block is not a same frame as the25

reference frame of the target candidate block corresponding to the first motion vector, that is,

the reference frame of the current decoding block, scaling is performed on the motion vector

of the candidate block according to a ratio of a picture order count POC of the reference

frame of the target candidate block to a picture order count POC of the reference frame of the

candidate block, so that the ratio of the picture order count of the reference frame of the30
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current block to the picture order count of the reference frame of the candidate block is the

same as a ratio between motion vectors. A scaled motion vector of each candidate block is

separately compared with the first motion vector. When the scaled motion vector of the

candidate block is different from the first motion vector, and a difference is the smallest, this

candidate block is determined as a target candidate block of the current decoding block, and5

the scaled motion vector corresponding to this target candidate block is determined as the

second motion vector in the motion vector group of the current decoding block.

[0110] In this embodiment of the present invention, according to the foregoing method,

multiple second motion vectors may be determined. For example, when the motion vector

group of the current decoding block includes three motion vectors, after the first motion10

vector in the motion vector group is determined, the other two second motion vectors may be

determined according to the foregoing method, and further each motion vector of the motion

vector group is determined. However, the present invention is not limited thereto.

[0111] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group of the current decoding block is determined. The motion vector group includes15

three motion vectors, and each motion vector of the motion vector group may be determined

by decoding a bitstream. Specifically, when determining that all components of the motion

model transmission vector may be differences between the motion model initialization vector

and the motion model optimization vector, the decoder side may determine each motion

vector of the motion vector group according to the bitstream, and directly obtain each motion20

vector value of the motion vector group of the current decoding block according to the

bitstream. In addition, target candidate blocks, of the current decoding block, corresponding

to all motion vectors in the motion vector group have a same reference frame, and the

reference frame is the reference frame of the current decoding block.

[0112] In S220, the prediction values of the first component set of the motion model25

initialization vector of the current decoding block are determined according to the at least one

motion vector of the motion vector group. The motion model initialization vector includes the

at least four components. The first component set includes at least one component of the

motion model initialization vector. Specifically, an affine motion model is used as an example.

The affine model may be represented by using six parameters, and the six parameters may be30
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expressed as 0 1 2 3 4 5( , , , , , )TA a a a a a a


. A location, in a reference frame, of each pixel in

the current decoding block may be determined according to formula (7), where x and y are

coordinate values of any pixel in the current decoding block, 'x and 'y are coordinate

values, at a corresponding prediction point in the reference frame, of the pixel, and xv and

xv are motion vectors of any pixel in the current decoding block. Formula (8) may be5

obtained. According to the motion vector group determined in S210, the motion vector group

may be expressed as  0 1 2, ,v v v , and coordinates of the motion vectors in the motion vector

group may be (0,0), (W,0), and (0,H), where W is a width of the current decoding block, and

H is a height of the current decoding block. Formula (9) may be obtained by substituting the

motion vector group and the coordinates into formula (8), where xjv is an x-directional10

component of the jth candidate motion vector jv in a first candidate motion vector group,

yjv is a y-directional component of the jth candidate motion vector jv in the first candidate

motion vector group, and j=0,1,2. Correspondingly, all the parameters in the affine motion

model 0 1 2 3 4 5( , , , , , )TA a a a a a a


may be obtained. As shown in formula (6), the motion

vector group of the current decoding block is substituted into formula (6), and the motion15

model initialization vector 0 1 2 3 4 5( , , , , , )TA a a a a a a


of the current decoding block may

be determined. The motion model initialization vector is a six-dimensional vector. Optionally,

for another motion model, the initialization vector is a vector including at least four

dimensions. The prediction values of the first component set may be determined according to

the motion model initialization vector. The prediction values of the first component set may20

include at least one component of the motion model initialization vector.

[0113] In S230, the motion model optimization vector of the current decoding block is

determined according to the prediction values of the first component set and the motion

model transmission vector, so that the decoder side performs decoding according to the

motion model optimization vector. Specifically, the motion model transmission vector of the25

current decoding block may be expressed as 0 1 2 3 4 5( , , , , , )a a a a a a      . Transmission
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values of the first component set may be represented by 0a and 1a , 0 0 0'a a a   ,

and 1 1 1= '-a a a , where 0a and 1a are numeric values obtained after prediction values

0a and 1a of the first component set are quantized. The other parameter transmission

values of the current decoding block may be expressed as

2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , and 'ia may be determined, where 'ia is the5

motion model optimization vector of the current decoding block.

[0114] In this embodiment of the present invention, the prediction values 0a and 1a of

the first component set may be quantized, to determine the quantized prediction values 0a

and 1a of the first component set. Specifically, an affine motion is used as an example. The

motion model initialization vector is determined according to formula (6). In the motion10

model initialization vector, 0a and 1a are translation motion parameters, and are related to

the first motion vector 0v in the motion vector group. 0a and 1a may be determined as

the first component set. Optionally, a quantization precision of the two parameters may be

1/16 or 1/4. 1/16 is used as an example. First, 0v is scaled up by four times, so that the

precision of 0v is increased from 1/4 to 1/16; and then, quantized 0a and 1a whose15

precision is also 1/16 are calculated by using 0v whose precision is 1/16 to obtain 0a and

1a , that is, 0a and 1a are the quantized prediction values of the first component set.

[0115] Optionally, in an embodiment, the prediction value ia of the first component set

of the motion model initialization vector may be determined according to formula (6). The

first component set includes all components of the motion model initialization vector, that is,20

the first component set includes six parameters, so the motion model transmission values of

the current decoding block are determined, that is, the transmission values of the first

component set are 0 1 2 3 4 5( , , , , , )a a a a a a      , where 'i i ia a a   , and 'ia is the

motion model optimization vector of the current decoding block.
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[0116] In an embodiment of the present invention, FIG. 4 is another schematic flowchart

of a video image decoding method according to this embodiment of the present invention.

The method shown in FIG. 4 may be executed by a decoding device, such as a decoder.

Specifically, as shown in FIG. 4, the method 200 further includes the following steps:

[0117] S240. Determine a motion model quantization precision of the current decoding5

block.

[0118] S250. Quantize the motion model optimization vector according to the motion

model quantization precision.

[0119] S260. Decode the current decoding block according to a quantized motion model

optimization vector.10

[0120] Specifically, the motion model quantization precision may be determined

according to the current decoding block; the motion model optimization vector is quantized

according to the motion model quantization precision; and parsing, decoding, and

reconstruction are performed on the current decoding block according to the quantized

motion model optimization vector.15

[0121] In S240, the motion model quantization precision of the current decoding block is

determined. Specifically, the quantization precision may be determined according to a size of

the current decoding block and precision information. The size of the current decoding block

includes a width of the current decoding block and a height of the current decoding block,

and the precision information includes a quantization precision of the motion vector group.20

Specifically, it can be learnt, according to formula (6), that parameters of the motion model

are related to the width and the height of the current decoding block. Therefore, the

quantization precision may be determined according to formula (10). 1/P is the quantization

precision of the motion vector group of the current decoding block. Optionally, the

quantization precision of the motion vector group is generally 1/4, so P=4. W is the width of25

the current decoding block, and H is the height of the current decoding block. For example, if

the width of the current decoding block is 16 and the height is 32, the quantization precision

of the motion vector group is 1/(32×4)=1/128; if the width of the current decoding block is 16

and the height is 8, the quantization precision is 1/(16×4)=1/64.
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[0122] In S250, the determined motion model optimization vector is quantized according

to the determined quantization precision, to obtain the quantized motion model optimization

vector 0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


.

[0123] In S260, the current decoding block is decoded according to the quantized motion

model optimization vector. Specifically, the motion model optimization vector5

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


is substituted into formula (7), and then a reference offset

location ( ', ')x y of each pixel with a precision Q in the current decoding block may be

obtained. A prediction pixel sample of each pixel sample in the current decoding block is

obtained through calculation in the reference offset location. Then, decoding and

reconstruction are performed on the prediction pixel sample according to a determined10

prediction residual, in a received bitstream, of the current decoding block. Optionally, the

pixel sample may be one pixel or a small pixel block including multiple pixels. The present

invention is not limited thereto.

[0124] It should be understood that sequence numbers of the foregoing processes do not

mean an execution sequence in various embodiments of the present invention. The execution15

sequence of the processes should be determined according to functions and internal logic of

the processes, and should not be construed as any limitation on the implementation processes

of the embodiments of the present invention.

[0125] Therefore, according to the video image decoding method in this embodiment of

the present invention, a motion vector group and a motion model transmission vector of a20

current decoding block are determined according to a received bitstream; a motion model

initialization vector of the current decoding block is determined according to the motion

vector group; a motion model optimization vector is determined according to the motion

model initialization vector and the motion model transmission vector; and decoding and

reconstruction are performed on the motion model optimization vector. In this way, a volume25

of data and a quantity of occupied bits in encoding and decoding transmission can be reduced.

In addition, when the motion model optimization vector is determined and the optimization

vector is quantized, a determined quantization precision is determined according to a size of



44

the current decoding block and a quantization precision of a motion vector of the current

decoding block. This can also reduce a quantity of bits required in parameter transmission.

[0126] To better prove beneficiary effects of this embodiment of the present invention

compared with the prior art, this embodiment of the present invention is implemented on an

encoder based on a latest video encoding standard HEVC. Using HM12.0 as a reference,5

methods are compared through experiments, and it is found that effects achieved by using the

method in this embodiment of the present invention is obviously better than those achieved

by using the HM12.0 method in Case1.

[0127] Refer to Table 1.

Table 110

Class Sequence Case1 Case2 Case3 Case4 Case5

LDP Dolphin 0.0% −0.5% −0.4% −0.6% −0.7% 

City −3.5% −5.8% −4.6% −5.8% −3.8% 

Crew −0.1% −0.3% −0.1% −0.6% −0.6% 

Jets −4.5% −9.7% −7.5% −11.4% −11.4% 

Tractor −9.9% −19.4% −19.9% −20.7% −21.1% 

Flowervase −2.1% −2.8% −2.9% −3.2% −2.4% 

BlueSky −2.2% −6.4% −6.1% −6.8% −6.3% 

TableCard −2.5% −5.7% −5.9% −6.1% −6.2% 

SpinCalendar −5.7% −15.2% −14.0% −15.6% −14.3% 

Average All −3.4% −7.3% −6.8% −7.9% −7.4% 

[0128] Case1: shows a reference comparison result, where a parameter A


is not

predicted, 0 1,a a are quantized by using a precision of 1/16, and 2 3 4 5, , ,a a a a are

quantized by using a precision of 1/512.
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[0129] Case2: shows a reference comparison result, where only parameters 0 1,a a are

predicted, 0 1,a a are quantized by using a precision of 1/16, and 2 3 4 5, , ,a a a a are

quantized by using a precision of 1/512.

[0130] Case3: shows a reference comparison result, where parameters

0 1 2 3 4 5, , , , ,a a a a a a are predicted, 0 1,a a are quantized by using a precision of 1/16, and5

2 3 4 5, , ,a a a a are quantized by using a precision of 1/512.

[0131] Case4: shows a reference comparison result, where only parameters 0 1,a a are

predicted, 0 1,a a are quantized by using a precision of 1/16, and 2 3 4 5, , ,a a a a are

quantized by using a precision calculated according to formula (10).

[0132] Case5: shows a reference comparison result, where only parameters 0 1,a a are10

predicted, 0 1,a a are quantized by using a precision of 1/4, and 2 3 4 5, , ,a a a a are quantized

by using a precision calculated according to formula (10).

[0133] Therefore, according to the video image encoding method and the video image

decoding method in the embodiments of the present invention, an encoder side determines a

motion vector group of a current encoding block, determines a motion model initialization15

vector of the current encoding block according to the motion vector group, determines

to-be-transmitted values of a motion model according to the motion model initialization

vector, and encodes the to-be-transmitted values of the motion model for transmission; and a

decoder side determines the to-be-transmitted values of the motion model according to a

received bitstream, and performs decoding and reconstruction according to the motion model20

transmission values. In this way, a volume of data and a quantity of occupied bits in encoding

and decoding transmission can be reduced.

[0134] In the foregoing, with reference to FIG. 1 to FIG. 4, the video image encoding

method and the video image decoding method are described in detail according to the

embodiments of the present invention. In the following, with reference to FIG. 5 and FIG. 6,25

an encoding device and a decoding device are described according to embodiments of the

present invention.
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[0135] FIG. 5 is a schematic flowchart of an encoding device 300 according to an

embodiment of the present invention. The encoding device may be user equipment, such as

UE; or may be a network device, such as an RNC or an eNB. As shown in FIG. 5, the

encoding device 300 includes:

a first determining module 310, configured to determine a motion vector group of5

a current encoding block, where the motion vector group includes at least one motion vector

of the current encoding block;

a second determining module 320, configured to determine prediction values of a

first component set of a motion model initialization vector of the current encoding block

according to the at least one motion vector of the motion vector group, where the motion10

model initialization vector includes at least four components;

a third determining module 330, configured to determine to-be-transmitted values

of the first component set according to the prediction values of the first component set; and

an encoding module 340, configured to encode the to-be-transmitted values of the

first component set, and transmit encoded to-be-transmitted values of the first component set15

to a decoder side.

[0136] Specifically, the first determining module 310 determines the motion vector group

of the current encoding block, where the motion vector group includes at least one motion

vector corresponding to a pixel in the current encoding block. The second determining

module 320 determines the prediction values of the first component set of the motion model20

initialization vector of the current encoding block according to the at least one motion vector

of the motion vector group, where the motion model initialization vector includes at least four

components, and the first component set includes at least one component of the motion model

initialization vector; and then determines a motion model quantization precision and a motion

model optimization vector according to the current encoding block, and quantizes the motion25

model optimization vector according to the quantization precision. The third determining

module 330 may determine the to-be-transmitted values of the first component set according

to the prediction values of the first component set of the motion model initialization vector

and a quantized motion model optimization vector, encode the to-be-transmitted values of the

first component set, and transmit the encoded to-be-transmitted values to the decoder side, so30
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that the decoder side performs a decoding operation. The third determining module 330 may

further determine a prediction sample of the current encoding block according to the

quantized motion model optimization vector, and encode the current encoding block

according to the prediction sample for transmission.

[0137] Therefore, the encoding device in this embodiment of the present invention5

determines a motion vector group of a current encoding block; determines a motion model

initialization vector of the current encoding block according to the motion vector group;

determines to-be-transmitted values of a motion model according to the motion model

initialization vector; and encodes the to-be-transmitted values of the motion model for

transmission, so that a decoder side performs decoding according to the to-be-transmitted10

values of the motion model. In this way, a volume of data and a quantity of occupied bits in

encoding and decoding transmission can be reduced.

[0138] In this embodiment of the present invention, for a video image encoding process

in all encoding standards, with regard to inter prediction, multiple motion models may be

used in a motion compensation computation process, such as an affine motion model, a15

general motion model, or a perspective model. Herein, the affine motion model is used as an

example for description, but the present invention is not limited thereto.

[0139] In this embodiment of the present invention, the first determining module 310

determines the motion vector group of the current encoding block, and the motion vector

group includes at least one motion vector corresponding to a pixel in the current encoding20

block. A quantity of parameters required for describing a motion model varies between

motion models. For a motion model having 2n parameters, the motion vector group of the

current encoding block may generally include n motion vectors. For example, for an affine

motion, when all pixels in the current encoding block are represented by using the affine

motion model, generally, the affine motion model may be expressed as25

0 1 2 3 4 5( , , , , , )TA a a a a a a


. That is, the affine motion model has six parameters, and the

motion vector group includes at least three motion vectors. For a general motion model, 12

parameters are generally used, and the motion vector group includes at least six motion

vectors. Optionally, determining at least one motion vector of the motion vector group may
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be determining one motion vector of the motion vector group, or determining n motion

vectors or all motion vectors of the motion vector group. For example, for the affine motion,

the motion vector group may include at least three motion vectors, and the determining a

motion vector group of a current encoding block may be determining one motion vector,

three motion vectors, or all motion vectors of the calculation vector group. The present5

invention is not limited thereto.

[0140] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group includes three motion vectors, and that the first determining module 310

determines a motion vector group of a current encoding block may be determining at least

one motion vector of the calculation vector group. For an HEVC (High Efficiency Video10

Coding) standard, a first motion vector in the motion vector group of the current encoding

block may be determined by using an AMVP (Advanced Motion Vector Prediction)

technology. Specifically, first, multiple candidate blocks of the current encoding block are

determined from encoded blocks neighboring around the current encoding block. The

multiple candidate blocks may be determined according to coordinate locations, and the15

multiple candidate blocks are adjacent to the current encoding block. For example, as shown

in FIG. 2, for the current encoding block, generally, A to G may be determined as the multiple

candidate blocks of the current encoding block. Then, a matching error value between a

prediction block corresponding to a motion vector of each candidate block and the current

encoding block is determined. Specifically, the prediction block corresponding to the motion20

vector of the candidate block is determined in a reference frame according to the motion

vector of the candidate block and the current encoding block; and then, the matching error

value between the prediction block and the current encoding block is calculated, and a

candidate block corresponding to a smallest matching error value is determined as a target

candidate block of the current encoding block. Next, a picture order count (POC) of a25

reference frame of the current encoding block and a picture order count (POC) of a reference

frame of the target candidate block are separately determined. Scaling is performed on a

motion vector of the target candidate block according to a ratio of the picture order count

(POC) of the reference frame of the current encoding block to the picture order count (POC)

of the reference frame of the target candidate block. A scaled motion vector of the target30
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candidate block is determined as the first motion vector in the motion vector group of the

current encoding block. A ratio of the first motion vector to the motion vector of the target

candidate block is the same as the ratio of the picture order count of the reference frame of

the current encoding block to the picture order count of the reference frame of the target

candidate block.5

[0141] In this embodiment of the present invention, the determined motion vector of the

target candidate block may be determined as a searching start point in subsequent motion

estimation. The encoding device may encode an index value corresponding to the target

candidate block, and transmit the encoded index value to the decoder side, so that the decoder

side performs decoding and determines the target candidate block and the motion vector of10

the target candidate block.

[0142] In this embodiment of the present invention, the first determining module 310 may

determine, according to the following method, the matching error value between the

prediction block corresponding to the motion vector of each candidate block and the current

encoding block. Specifically, for each pixel in the current encoding block, a matching error15

value of each pixel may be determined according to formulas (1) to (4), where  ,i js x y is

an original pixel value of the pixel,  ' ,i js x y is a prediction pixel value of the pixel in a

frame to which a motion vector of the candidate block points, ix and iy are coordinate

values of the pixel, iGx is a horizontal gradient of a location of the pixel, and iGy is a

vertical gradient of the location of the pixel. These gradients may be obtained through20

calculation by using a Sobel (Sobel) operator.

[0143] In this embodiment of the present invention, the first determining module 310 may

determine, according to formulas (1) to (4), a matching error value of each pixel in the

current encoding block relative to the prediction block corresponding to the motion vector of

the candidate block, and add up absolute values of the matching error values of all the pixels25

in the current encoding block. The matching error value between the current encoding block

and the prediction block corresponding to the candidate block may be obtained. However, the

present invention is not limited thereto. According to the foregoing method, the matching
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error value between the current encoding block and the prediction block corresponding to

each candidate block is sequentially determined. A candidate block corresponding to a

smallest matching error value is used as the target candidate block of the current encoding

block.

[0144] Optionally, in an embodiment, an affine motion is used as an example. The first5

determining module 310 determines the motion vector group of the current encoding block.

The motion vector group includes three motion vectors. After one motion vector, namely, the

first motion vector, of the motion vector group is determined according to the foregoing

method, as shown in FIG. 2, the first motion vector may be a motion vector corresponding to

a vertex of the current encoding block. Optionally, motion vectors of two vertexes adjacent to10

the vertex of the current encoding block may be selected as the other motion vectors in the

motion vector group. The motion vector group may be expressed as  0 1 2, ,v v v , and

coordinates of the motion vectors in the motion vector group are (0,0), (W,0), and (0,H),

where W is a width of the current encoding block, and H is a height of the current encoding

block.15

[0145] Optionally, in an embodiment, an affine motion is used as an example. The motion

vector group includes three motion vectors, and that the first determining module 310

determines a motion vector group of a current encoding block may be determining each

motion vector of the motion vector group. Specifically, first, multiple encoded blocks

neighboring around the current encoding block may be determined as multiple candidate20

blocks. The multiple candidate blocks are corresponding to a same pixel in the current

encoding block. Optionally, the pixel may be a vertex of the current encoding block. For

example, as shown in FIG. 2, A, B, and C may be determined as the multiple candidate blocks

of the current encoding block. According to formulas (1) to (4), a matching error value of

each pixel in the current encoding block relative to a prediction block corresponding to the25

motion vector of each candidate block is separately determined. Then, absolute values of the

matching error values of all pixels are added up. A matching error value of each candidate

block relative to the current encoding block is determined. A candidate block corresponding

to a smallest matching error value is selected as a target candidate block of the current
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encoding block. A motion vector of the target candidate block is determined as the first

motion vector in the motion vector group of the current encoding block. A reference frame of

the target candidate block is determined as a reference frame of the current encoding block.

The motion vector of the target candidate block is used as the first motion vector of the

current encoding block, and the first motion vector may be used as a searching start point in5

subsequent motion estimation. The encoding device may encode an index value

corresponding to the target candidate block, and transmit the encoded index value to the

decoder side, so that the decoder side performs decoding and determines the target candidate

block and the motion vector of the target candidate block.

[0146] In this embodiment of the present invention, after determining the first motion10

vector in the motion vector group of the current encoding block, the first determining module

310 determines a second motion vector in the motion vector group of the current encoding

block according to the first motion vector. The second motion vector is a motion vector in the

motion vector group different from the first motion vector. Specifically, first, multiple

candidate blocks of the current encoding block are determined from encoded blocks15

neighboring around the current encoding block. The multiple encoding blocks are

corresponding to a same pixel in the current encoding block. Optionally, the pixel may be a

vertex of the current encoding block. The pixel is different from the pixels corresponding to

the multiple candidate blocks in determining the first motion vector. For example, as shown

in FIG. 2, the candidate blocks may include D and E, and the multiple candidate blocks do not20

include the candidate block in determining the first motion vector. Then, a reference frame of

each candidate block is determined. If the reference frame of the candidate block is not a

same frame as the reference frame of the target candidate block corresponding to the first

motion vector, that is, the reference frame of the current encoding block, scaling is performed

on the motion vector of the candidate block according to a ratio of a picture order count POC25

of the reference frame of the target candidate block to a picture order count POC of the

reference frame of the candidate block, so that the ratio of the picture order count of the

reference frame of the current block to the picture order count of the reference frame of the

candidate block is the same as a ratio between motion vectors. A scaled motion vector of each

candidate block is separately compared with the first motion vector. When the scaled motion30
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vector of the candidate block is different from the first motion vector, and a difference is the

smallest, this candidate block is determined as a second target candidate block of the current

encoding block, and the scaled motion vector corresponding to this target candidate block is

determined as the second motion vector in the motion vector group of the current encoding

block.5

[0147] In this embodiment of the present invention, the first determining module 310 may

determine multiple second motion vectors according to the foregoing method. For example,

when the motion vector group of the current encoding block includes three motion vectors,

after one first motion vector of the motion vector group is determined, the other two second

motion vectors may be determined according to the foregoing method. However, the present10

invention is not limited thereto.

[0148] Optionally, in an embodiment, an affine motion is used as an example. The first

determining module 310 determines the motion vector group of the current encoding block.

The motion vector group includes three motion vectors, and each motion vector of the motion

vector group may be further determined according to the following method. Specifically,15

multiple candidate blocks of the current encoding block are determined. All the multiple

candidate blocks are encoded blocks adjacent to the current encoding block. For example, as

shown in FIG. 2, A to F are the multiple candidate blocks of the current encoding block. Then,

multiple candidate motion vector groups of the current encoding block are determined

according to the multiple candidate blocks. Each candidate motion vector group includes20

three motion vectors, and the three motion vectors are corresponding to three pixels in the

current encoding block. Optionally, motion vectors of several candidate blocks that are

selected from the multiple candidate blocks may be used as the candidate motion vector

group. For example, as shown in FIG. 2, for the multiple candidate blocks A to F, three

motion vectors, including a motion vector of a block randomly selected from the candidate25

blocks A, B, and C that are corresponding to a same pixel, a motion vector of a block

randomly selected from D and E that are corresponding to another pixel, and a motion vector

of a block randomly selected from F and G that are corresponding to another pixel, may

constitute a candidate motion vector group. As there are different selections, these candidate

blocks can constitute 12 candidate motion vector groups. A reference frame of each motion30
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vector of a first candidate motion vector group is determined. The first candidate motion

vector group is any candidate motion vector group of the multiple candidate motion vector

groups. Proportional scaling is performed on an index number and a picture order count of a

reference frame of a candidate block corresponding to each motion vector of the first

candidate motion vector group, so that the three motion vectors of the first candidate motion5

vector group are corresponding to a same reference frame index number and picture order

count.

[0149] In this embodiment of the present invention, the first determining module 310 may

determine a prediction location, in the reference frame of the first candidate motion vector

group, of each pixel in the current encoding block according to formulas (5) and (6), where W10

is a width of the current encoding block, H is a height of the current encoding block, xjv is

an x-directional component of the jth candidate motion vector jv in the first candidate

motion vector group, yjv is a y-directional component of the jth candidate motion vector jv

in the first candidate motion vector group, j=0,1,2, x and y are coordinate values of each pixel

in the current encoding block, and 'x and 'y are coordinate values, at a prediction point15

corresponding to the reference frame in the first candidate motion vector group, of the pixel.

[0150] According to the coordinate values of each pixel in the current encoding block and

the coordinate values of the pixel, at the prediction point corresponding to the reference frame,

in the current encoding block, for the first candidate motion vector group, a matching error

value between each pixel in the current encoding block and the prediction point20

corresponding to the reference frame of the first candidate motion vector group is determined

according to formula (1), where 0 1 2 3 4 5( , , , , , )TA a a a a a a


. An absolute value of the

matching error value of each pixel relative to the first candidate motion vector group is

calculated, and the absolute values are added up, to determine a matching error value of the

first candidate motion vector group corresponding to the current encoding block. Similarly, a25

matching error value of the current encoding block relative to each candidate motion vector

group is determined, and the candidate motion vector group corresponding to a smallest value

in multiple matching error values corresponding to multiple candidate motion vector groups
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is determined as the motion vector group of the current encoding block. An index value of the

motion vector group is encoded and transmitted to the decoder side, so that the decoder side

determines the motion vector group according to the index value.

[0151] In this embodiment of the present invention, for the motion vector group

determined by the first determining module 310, any motion vector of the motion vector5

group may be used as a searching start point in subsequent motion estimation. Optionally, as

shown in FIG. 2, a prediction location of a vertex in the upper-left corner of the current

encoding block may be used as the searching start point in subsequent motion estimation. The

present invention is not limited thereto.

[0152] In this embodiment of the present invention, the second determining module 32010

determines the prediction values of the first component set of the motion model initialization

vector of the current encoding block according to the at least one motion vector of the motion

vector group. The motion model initialization vector includes the at least four components.

The first component set includes at least one component of the motion model initialization

vector. Specifically, an affine motion model is used as an example. The affine model may be15

represented by using six parameters, and the six parameters may be expressed as

0 1 2 3 4 5( , , , , , )TA a a a a a a


. A location, in a reference frame, of each pixel in the current

encoding block may be determined according to formula (7), where x and y are coordinate

values of any pixel in the current encoding block, 'x and 'y are coordinate values, at a

corresponding prediction point in the reference frame, of the pixel, and xv and xv are20

motion vectors of any pixel in the current encoding block. Formula (8) may be obtained.

According to the motion vector group determined by the first determining module 310, the

motion vector may be expressed as  0 1 2, ,v v v . Target candidate blocks corresponding to the

motion vector group are blocks A to G shown in FIG. 2. Therefore, coordinates of the motion

vectors in the motion vector group may be (0,0), (W,0), and (0,H), where W is a width of the25

current encoding block, and H is a height of the current encoding block. Formula (9) may be

obtained by substituting the motion vector group and the coordinates into formula (8), where

xjv is an x-directional component of the jth candidate motion vector jv
in a first candidate
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motion vector group, yjv is a y-directional component of the jth candidate motion vector jv

in the first candidate motion vector group, and j=0,1,2. Correspondingly, all the parameters in

the affine motion model 0 1 2 3 4 5( , , , , , )TA a a a a a a


may be obtained. As shown in formula

(6), the motion vector group  0 1 2, ,v v v of the current encoding block is substituted into

formula (6), and the motion model initialization vector 0 1 2 3 4 5( , , , , , )TA a a a a a a


of the5

current encoding block may be determined. The motion model initialization vector is a

six-dimensional vector. Optionally, for another motion model, the initialization vector is a

vector including at least four dimensions. The prediction values of the first component set

may be determined according to the motion model initialization vector. The prediction values

of the first component set may be at least one component of the motion model initialization10

vector.

[0153] In this embodiment of the present invention, the third determining module 330

determines the to-be-transmitted values of the first component set according to the prediction

values of the first component set. Specifically, the third determining module 330 may

determine the motion model quantization precision and the motion model optimization vector15

according to the current encoding block, quantize the motion model optimization vector

according to the motion model quantization precision, and determine the to-be-transmitted

values of the first component set according to the prediction values of the first component set

of the motion model and a quantized motion model optimization vector.

[0154] In this embodiment of the present invention, the third determining module 33020

may first determine the motion model optimization vector. Optionally, the motion model

optimization vector may be determined according to the prior art. Specifically, a matching

error value of the current encoding block may be determined according to formulas (1) to (4).

A prediction block of the current encoding block is searched for in a gradient iterative manner

within a specific range of a reference frame of the current encoding block. A prediction block25

corresponding to a smallest matching error value is determined as the prediction block of the

current encoding block, and a corresponding motion model parameter



56

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


in this case is determined as the optimization vector of the

current encoding block according to formula (4).

[0155] Optionally, the third determining module 330 may further determine the motion

model initialization vector of the current encoding block according to formula (6), and

determine the motion model initialization vector as the motion model optimization vector.5

[0156] Optionally, the motion model initialization vector of the current encoding block

may be further determined according to formula (6). A corresponding location, in a reference

frame, of each pixel in the current encoding block is obtained through calculation according

to formula (7). The matching error value of the current encoding block is calculated

according to formula (1) and (6). This matching error value is compared with the matching10

error value that is corresponding to the motion model parameter and that is determined

according to formulas (1) to (4) and the prior art. A motion model parameter

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


corresponding to a smallest matching error value is selected

as the optimization vector of the current encoding block. The present invention is not limited

thereto.15

[0157] In this embodiment of the present invention, the third determining module 330

further needs to determine the motion model quantization precision, so as to quantize the

motion model optimization vector. Specifically, the motion model optimization vector

includes two translation motion parameters 0 'a and 1 'a . A quantization precision of the

two translation motion parameters may be 1/16 or 1/4. The present invention is not limited20

thereto. A quantization precision of the other parameters 2 3 4 5( ', ', ', ')a a a a in the motion

model optimization vector may be 1/512. Alternatively, the quantization precision may be

determined according to a size of the current encoding block and precision information. The

size of the current encoding block includes a width of the current encoding block and a height

of the current encoding block, and the precision information may include a quantization25

precision of the motion vector group of the current encoding block. Specifically, it can be

learnt, according to formula (6), that the latter four parameters in the motion model are

related to the width and the height of the current encoding block. Therefore, the quantization
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precision may be determined according to formula (10). P may be determined according to

the precision information of the current encoding block. Specifically, 1/P is the quantization

precision of the motion vector group of the current encoding block. Optionally, the

quantization precision of the motion vector group is generally 1/4, so P=4. W is the width of

the current encoding block, and H is the height of the current encoding block. For example, if5

the width of the current encoding block is 16 and the height is 32, the quantization precision

of the motion vector group is 1/(32×4)=1/128; if the width of the encoding block is 16 and

the height is 8, the quantization precision is 1/(16×4)=1/64.

[0158] In this embodiment of the present invention, the third determining module 330

quantizes the motion model optimization vector 0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


according10

to the determined quantization precision, to obtain a quantized motion model optimization

vector 0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


.

[0159] In this embodiment of the present invention, the third determining module 330

determines the to-be-transmitted values of the first component set according to the prediction

values of the first component set and the quantized motion model optimization vector.15

Specifically, the determining may be performed by using the following method. Herein, an

affine motion is used as an example. The motion model initialization vector is determined

according to formula (6). In the motion model initialization vector, 0a and 1a are

translation motion parameters, and are related to the first motion vector 0v in the motion

vector group. 0a and 1a may be determined as the first component set, and values 0a20

and 1a that are determined according to formula (6) are the prediction values of the first

component set. Optionally, a quantization precision of the two parameters may be 1/16 or 1/4.

1/16 is used as an example. First, 0v is scaled up by four times, so that the precision of 0v

is increased from 1/4 to 1/16. Then, quantized 0a and 1a whose precision is also 1/16 are

calculated by using 0v whose precision is 1/16, to obtain 0a and 1a , that is, 0a and 1a25

are quantized prediction values of the first component set.
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[0160] In this embodiment of the present invention, the third determining module 330

determines the to-be-transmitted values of the first component set of the current encoding

block according to the quantized prediction values 0a and 1a of the first component set

and the determined motion model optimization vector. The motion model transmission values

of the current encoding block may be 0 1 2 3 4 5( , , , , , )a a a a a a      . The first component5

set may include two components. The transmission values of the first component set may be

0a and 1a , 0 0 0'a a a   , and 1 1 1= '-a a a . The other transmission values are

2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , 'ia is the quantized motion model optimization

vector, and 0a and 1a are the quantized values of the prediction values 0a and 1a of the

first component set. In this case, two parameters in encoding transmission parameters are10

differences between a quantized first component set and the motion model optimization

vector. The differences are less than a quantity of bits occupied by a quantized motion model

optimization vector in direct encoding transmission. This reduces a volume of transmitted

data.

[0161] Optionally, in an embodiment, the third determining module 330 determines the15

to-be-transmitted values of the first component set according to the prediction values of the

first component set and the quantized motion model optimization vector. Specifically, the

determining may be further performed according to the following method. According to

formula (6), six components ia of the motion model initialization vector are determined,

where i=0,1,2,3,4,5. Then, it is determined that the first component set also includes six20

parameters, and the motion model transmission values of the current encoding block may be

determined, that is, the transmission values of the first component set

are 0 1 2 3 4 5( , , , , , )a a a a a a      , where 'i i ia a a   , 'ia is the quantized motion

model optimization vector, and ia is the prediction value of the first component set.

[0162] In this embodiment of the present invention, the encoding module 340 may25

encode the to-be-transmitted values of the first component set determined by the third

determining module 330, and transmit the encoded to-be-transmitted values of the first
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component set to the decoder side. Specifically, the encoding module 340 may encode the

motion model to-be-transmitted vector of the current encoding block, and transmit the

encoded the motion model to-be-transmitted vector of the current encoding block to the

decoder side. In addition, the encoding module 340 may further quantize the motion model

optimization vector according to the motion model quantization precision determined by the5

third determining module 330; determine a prediction pixel sample of each pixel sample of

the current encoding block; and further determine a prediction residual of the current

encoding block, encode the prediction residual, and transmit the encoded prediction residual

to the decoder side. Specifically, for the motion model optimization vector

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


, each parameter 'ia is quantized according to the motion10

model quantization precision determined according to formula (10), to obtain a quantized

motion model optimization vector A


. The quantized motion model optimization vector is

substituted into formula (7), and a reference offset location ( ', ')x y of each pixel with a

precision Q in the current encoding block may be obtained. The prediction pixel sample of

each pixel sample in the current encoding block is obtained through calculation in the15

reference offset location. Further, the prediction residual of the current encoding block is

determined, and the prediction residual is encoded and transmitted to the decoder side.

Optionally, the pixel sample may be one pixel or a small pixel block including multiple pixels.

The present invention is not limited thereto.

[0163] It should be understood that the encoding device 300 according to this20

embodiment of the present invention may be correspondingly configured to execute the video

image encoding method 100 in the embodiment of the present invention. In addition, the

foregoing and other operations and/or functions of the modules in the encoding device 300

are intended to implement corresponding processes of the methods in FIG. 1 and FIG. 2. For

brevity, details are not further described herein.25

[0164] Therefore, the encoding device in this embodiment of the present invention

determines a motion vector group of a current encoding block; determines a motion model

initialization vector of the current encoding block according to the motion vector group;

determines to-be-transmitted values of a motion model according to the motion model
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initialization vector; and encodes the the to-be-transmitted values of the motion model for

transmission, so that a decoder side performs decoding according to the to-be-transmitted

values of the motion model. In this way, a volume of data and a quantity of occupied bits in

encoding and decoding transmission can be reduced. In addition, when the motion model

optimization vector is determined and the optimization vector is quantized, a determined5

quantization precision is determined according to a size of the current encoding block and a

quantization precision of a motion vector of the current encoding block. This can also reduce

a quantity of bits required by an encoding parameter.

[0165] FIG. 6 is a schematic block diagram of a decoding device 400 according to an

embodiment of the present invention. The decoding device may be user equipment, such as10

UE; or may be a network device, such as an RNC or an eNB. As shown in FIG. 6, the

decoding device 400 includes:

a first determining module 410, configured to determine a motion vector group

and a motion model transmission vector of a current decoding block according to a bitstream,

where the motion vector group includes at least one motion vector of the current decoding15

block, and the motion model transmission vector includes at least four components;

a second determining module 420, configured to determine prediction values of a

first component set of a motion model initialization vector of the current decoding block

according to the at least one motion vector of the motion vector group, where the motion

model initialization vector includes at least four components; and20

a third determining module 430, configured to determine a motion model

optimization vector of the current decoding block according to the prediction values of the

first component set and the motion model transmission vector, so as to decode the current

decoding block according to the motion model optimization vector.

[0166] Specifically, the first determining module 410 of a decoder side receives the25

bitstream transmitted by an encoder side, performs decoding according to the bitstream, and

determines the motion vector group of the current decoding block and the motion model

transmission vector. The motion vector group includes at least one motion vector

corresponding to a pixel in the current decoding block. The second determining module 420

determines the prediction values of the first component set of the motion model initialization30
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vector of the current decoding block according to the at least one motion vector of the motion

vector group. The motion model initialization vector includes the at least four components.

The first component set includes at least one component of the motion model initialization

vector. The third determining module 430 determines the motion model optimization vector

of the current decoding block according to the prediction values of the first component set5

and the motion model transmission vector. Then, the third determining module 430

determines a prediction sample of the current decoding block according to a quantized motion

model optimization vector, and performs decoding and reconstruction on the current decoding

block according to the prediction sample.

[0167] Therefore, the decoding device in this embodiment of the present invention10

determines a motion vector group and a motion model transmission vector of a current

decoding block according to a received bitstream; determines a motion model initialization

vector of the current decoding block according to the motion vector group; determines a

motion model optimization vector according to the motion model initialization vector and the

motion model transmission vector; and decodes and reconstructs the motion model15

optimization vector. In this way, a volume of data and a quantity of occupied bits in encoding

and decoding transmission can be reduced.

[0168] In this embodiment of the present invention, the decoding device performs

decoding according to the bitstream. The first determining module 410 determines the motion

vector group of the current decoding block and the motion model transmission vector. The20

motion vector group includes at least one motion vector of the current decoding block, and

each motion vector is corresponding to one pixel in the current decoding block. Optionally, a

quantity of parameters required for describing a motion model varies between motion models.

For a motion model having 2n parameters, the motion model transmission vector determined

by the decoder side is a 2n-dimensional vector, and the motion vector group of the current25

decoding block may generally include n motion vectors. For example, for an affine motion,

when all pixels in the current decoding block are represented by using the affine motion

model, generally, the affine motion model may be expressed as 0 1 2 3 4 5( , , , , , )TA a a a a a a


.

That is, the affine motion model has six parameters, and the motion vector group may include
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three motion vectors. For a general motion model, 12 parameters are generally used, and the

motion vector group may include six motion vectors. Optionally, the determining a motion

vector group may be determining at least one motion vector of the motion vector group, or

determining one motion vector of the motion vector group, or determining n motion vectors

or all motion vectors of the motion vector group. For example, for the affine motion, the5

motion vector group may include at least three motion vectors, and the determining a motion

vector group of a current decoding block may be determining one motion vector, three

motion vectors, or all motion vectors of the calculation vector group. According to a quantity

of motion vectors determined by an encoder side, the decoder side also accordingly

determines a corresponding quantity of motion vectors. The present invention is not limited10

thereto.

[0169] In this embodiment of the present invention, the first determining module 410 of

the decoding device may determine the motion model transmission vector and the motion

vector group of the current decoding block according to the received bitstream. Specifically,

the decoder side may first determine the motion model transmission vector of the current15

decoding block according to the received bitstream. All components of the motion model

transmission vector may be differences between the motion model initialization vector and

the motion model optimization vector. Alternatively, some components of the motion model

transmission vector are differences between the motion model initialization vector and the

motion model optimization vector, and some components are components in corresponding20

locations of the motion model optimization vector. The present invention is not limited

thereto.

[0170] Optionally, in an embodiment, an affine motion is used as an example. When the

first determining module 410 determines the motion vector group of the current decoding

block, and the motion vector group includes three motion vectors, at least one motion vector25

of the calculation vector group may be first determined according to the bitstream.

Specifically, when the first determining module 410 of the decoding device determines that

some components of the motion model transmission vector are differences between the

motion model initialization vector and the motion model optimization vector, and that some

components are components in corresponding locations of the motion model optimization30
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vector, the decoder side may determine the at least one motion vector of the calculation

vector group according to the bitstream. The decoder side decodes the video bitstream,

determines a target candidate block of the current decoding block, and determines a motion

vector of the target candidate block and a reference frame of the target candidate block. The

decoder side separately obtains a picture order count POC of the reference frame of the target5

candidate block and a picture order count POC of a reference frame of the current decoding

block; performs scaling on the motion vector of the target candidate block according to a ratio

of the picture order count POC of the reference frame of the current decoding block to the

picture order count POC of the reference frame of the target candidate block, so that the ratio

of the picture order count POC of the reference frame of the target candidate block to the10

picture order count POC of the reference frame of the current decoding block is the same as a

ratio of the motion vector before scaling to the motion vector after scaling; and then

determines a scaled motion vector as a first motion vector in the motion vector group of the

current decoding block. A ratio of the first motion vector to the motion vector of the target

candidate block is the same as the ratio of the picture order count of the reference frame of15

the current decoding block to the picture order count of the reference frame of the target

candidate block.

[0171] Optionally, in an embodiment, an affine motion is used as an example. The first

determining module 410 determines the motion vector group of the current decoding block.

The motion vector group includes three motion vectors, and each motion vector of the motion20

vector group may be determined according to a bitstream. Specifically, when determining that

all components of the motion model transmission vector may be differences between the

motion model initialization vector and the motion model optimization vector, the first

determining module 410 of the decoder side may determine each motion vector of the motion

vector group according to the bitstream. A target candidate block of the current decoding25

block may be first determined according to an index value in the bitstream. A reference frame

of the target candidate block is determined as a reference frame of the current decoding block.

A motion vector of the target candidate block is determined as the first motion vector in the

motion vector group of the current decoding block.
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[0172] In this embodiment of the present invention, after determining the first motion

vector in the motion vector group of the current decoding block, the first determining module

410 determines a second motion vector in the motion vector group of the current decoding

block according to the first motion vector. The second motion vector is a motion vector in the

motion vector group different from the first motion vector. Specifically, multiple candidate5

blocks of the current decoding block are first determined from decoded blocks neighboring

around the current decoding block. The multiple candidate blocks are corresponding to a

same pixel. Optionally, the pixel may be a vertex of the current decoding block. For example,

as shown in FIG. 2, for the current decoding block, the candidate blocks may include D and E,

and the multiple candidate blocks do not include the target candidate block of the determined10

first motion vector. Then, a reference frame of each candidate block is determined. If the

reference frame of the candidate block is not a same frame as the reference frame of the target

candidate block corresponding to the first motion vector, that is, the reference frame of the

current decoding block, scaling is performed on the motion vector of the candidate block

according to a ratio of a picture order count POC of the reference frame of the target15

candidate block to a picture order count POC of the reference frame of the candidate block,

so that the ratio of the picture order count of the reference frame of the current block to the

picture order count of the reference frame of the candidate block is the same as a ratio

between motion vectors. A scaled motion vector of each candidate block is separately

compared with the first motion vector. When the scaled motion vector of the candidate block20

is different from the first motion vector, and a difference is the smallest, this candidate block

is determined as a target candidate block of the current decoding block, and the scaled motion

vector corresponding to this target candidate block is determined as the second motion vector

in the motion vector group of the current decoding block.

[0173] In this embodiment of the present invention, according to the foregoing method,25

the first determining module 410 may determine multiple second motion vectors. For

example, when the motion vector group of the current decoding block includes three motion

vectors, after the first motion vector in the motion vector group is determined, the other two

second motion vectors may be determined according to the foregoing method, and further
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each motion vector of the motion vector group is determined. However, the present invention

is not limited thereto.

[0174] Optionally, in an embodiment of the present invention, in an embodiment, an

affine motion is used as an example. The first determining module 410 determines the motion

vector group of the current decoding block. The motion vector group includes three motion5

vectors, and each motion vector of the motion vector group may be further determined

according to a bitstream. Specifically, when determining that all components of the motion

model transmission vector may be differences between the motion model initialization vector

and the motion model optimization vector, the decoder side may determine each motion

vector of the motion vector group according to the bitstream, and directly obtain each motion10

vector value of the motion vector group of the current decoding block according to the

bitstream. In addition, target candidate blocks, of the current decoding block, corresponding

to all motion vectors in the motion vector group have a same reference frame, and the

reference frame is the reference frame of the current decoding block.

[0175] In this embodiment of the present invention, the second determining module 42015

determines the prediction values of the first component set of the motion model initialization

vector of the current decoding block according to the at least one motion vector of the motion

vector group. The motion model initialization vector includes the at least four components.

The first component set includes at least one component of the motion model initialization

vector. Specifically, an affine motion model is used as an example. The affine model may be20

represented by using six parameters, and the six parameters may be expressed as

0 1 2 3 4 5( , , , , , )TA a a a a a a


. A location, in a reference frame, of each pixel in the current

decoding block may be determined according to formula (7), where x and y are coordinate

values of any pixel in the current decoding block, 'x and 'y are coordinate values, at a

corresponding prediction point in the reference frame, of the pixel, and xv and xv are25

motion vectors of any pixel in the current decoding block. Formula (8) may be obtained.

According to the motion vector group determined in S210, the motion vector group may be

expressed as  0 1 2, ,v v v , and coordinates of the motion vectors in the motion vector group
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may be (0,0), (W,0), and (0,H), where W is a width of the current decoding block, and H is a

height of the current decoding block. Formula (9) may be obtained by substituting the motion

vector group and the coordinates into formula (8), where xjv is an x-directional component

of the jth candidate motion vector jv in a first candidate motion vector group, yjv is a

y-directional component of the jth candidate motion vector jv in the first candidate motion5

vector group, and j=0,1,2. Correspondingly, all the parameters in the affine motion model

0 1 2 3 4 5( , , , , , )TA a a a a a a


may be obtained. As shown in formula (6), the motion vector

group of the current decoding block is substituted into formula (6), and the motion model

initialization vector 0 1 2 3 4 5( , , , , , )TA a a a a a a


of the current decoding block may be

determined. The motion model initialization vector is a six-dimensional vector. Optionally,10

for another motion model, the initialization vector is a vector including at least four

dimensions. The prediction values of the first component set may be determined according to

the motion model initialization vector. The prediction values of the first component set may

be at least one component of the motion model initialization vector.

[0176] In this embodiment of the present invention, the third determining module 43015

determines the motion model optimization vector of the current decoding block according to

the prediction values of the first component set and the motion model transmission vector, so

that the decoder side performs decoding according to the motion model optimization vector.

Specifically, motion model transmission values of the current decoding block may be

expressed as 0 1 2 3 4 5( , , , , , )a a a a a a      . Transmission values of the first component20

set may be represented by 0a and 1a , 0 0 0'a a a   , and 1 1 1= '-a a a , where 0a

and 1a are numeric values obtained after prediction values 0a and 1a of the first

component set are quantized. The other parameter transmission values of the current

decoding block may be expressed as 2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , and 'ia

may be determined, where 'ia is the motion model optimization vector of the current25

decoding block.
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[0177] In this embodiment of the present invention, the third determining module 430

may quantize the prediction values 0a and 1a of the first component set, to determine the

quantized prediction values 0a and 1a of the first component set. Specifically, an affine

motion is used as an example. The motion model initialization vector is determined according

to formula (6). In the motion model initialization vector, 0a and 1a are translation motion5

parameters, and are related to the first motion vector 0v in the motion vector group. 0a

and 1a may be determined as the first component set. Optionally, a quantization precision of

the two parameters may be 1/16 or 1/4. 1/16 is used as an example. First, 0v is scaled up by

four times, so that the precision of 0v is increased from 1/4 to 1/16; and then, quantized 0a

and 1a whose precision is also 1/16 are calculated by using 0v whose precision is 1/16 to10

obtain 0a and 1a , that is, 0a and 1a are the quantized prediction values of the first

component set.

[0178] Optionally, in an embodiment, the third determining module 430 may determine

the prediction values ia of the first component set of the motion model initialization vector

according to formula (6). The first component set includes all components of the motion15

model initialization vector, that is, the first component set includes six parameters, so the

motion model transmission values of the current decoding block are determined, that is, the

transmission values of the first component set are 0 1 2 3 4 5( , , , , , )a a a a a a      , where

'i i ia a a   , and 'ia is the motion model optimization vector of the current decoding

block.20

[0179] In this embodiment of the present invention, the third determining module 430

may determine a motion model quantization precision according to the current decoding

block; quantize the motion model optimization vector according to the motion model

quantization precision; and perform parsing, decoding and reconstruction on the current

decoding block according to the quantized motion model optimization vector.25
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[0180] Specifically, the third determining module 430 determines the motion model

quantization precision of the current decoding block. Specifically, the quantization precision

may be determined according to a size of the current decoding block and precision

information. The size of the current decoding block includes a width of the current decoding

block and a height of the current decoding block, and the precision information includes a5

quantization precision of the motion vector group. Specifically, it can be learnt, according to

formula (6), that parameters of the motion model are related to the width and the height of the

current decoding block. Therefore, the quantization precision may be determined according to

formula (10). 1/P is the quantization precision of the motion vector group of the current

decoding block. Optionally, the quantization precision of the motion vector group is generally10

1/4, so P=4. W is the width of the current decoding block, and H is the height of the current

decoding block. For example, if the width of the current decoding block is 16 and the height

is 32, the quantization precision of the motion vector group is 1/(32×4)=1/128; if the width of

the current decoding block is 16 and the height is 8, the quantization precision is

1/(16×4)=1/64.15

[0181] Specifically, in this embodiment of the present invention, the third determining

module 430 quantizes the determined motion model optimization vector according to the

determined quantization precision, to obtain the quantized motion model optimization vector

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


.

[0182] Specifically, in this embodiment of the present invention, the third determining20

module 430 decodes the current decoding block according to the quantized motion model

optimization vector. Specifically, the motion model optimization vector

0 1 2 3 4 5=( ', ', ', ', ', ')TA a a a a a a


is substituted into formula (7), and then a reference offset

location ( ', ')x y of each pixel with a precision Q in the current decoding block may be

obtained. A prediction pixel sample of each pixel sample in the current decoding block is25

obtained through calculation in the reference offset location. Then, decoding and

reconstruction are performed on the prediction pixel sample according to a determined

prediction residual, in a received bitstream, of the current decoding block. Optionally, the
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pixel sample may be one pixel or a small pixel block including multiple pixels. The present

invention is not limited thereto.

[0183] It should be understood that the decoding device 400 according to this

embodiment of the present invention may be correspondingly configured to execute the video

image decoding method 200 in the embodiment of the present invention. In addition, the5

foregoing and other operations and/or functions of the modules in the decoding device 400

are intended to implement corresponding processes of the methods in FIG. 3 and FIG. 4. For

brevity, details are not further described herein.

[0184] Therefore, the decoding device in this embodiment of the present invention

determines a motion vector group and a motion model transmission vector of a current10

decoding block according to a received bitstream; determines a motion model initialization

vector of the current decoding block according to the motion vector group; determines a

motion model optimization vector according to the motion model initialization vector and the

motion model transmission vector; and decodes and reconstructs the motion model

optimization vector. In this way, a volume of data and a quantity of occupied bits in encoding15

and decoding transmission can be reduced. In addition, when the motion model optimization

vector is determined and the optimization vector is quantized, a determined quantization

precision is determined according to a size of the current decoding block and a quantization

precision of a motion vector of the current decoding block. This can also reduce a quantity of

bits required in parameter transmission.20

[0185] As shown in FIG. 7, an embodiment of the present invention further provides an

encoding device 500, including a processor 510, a memory 520, and a bus system 530. The

processor 510 and the memory 520 are connected by using the bus system 530. The memory

520 is configured to store an instruction. The processor 510 is configured to execute the

instruction stored in the memory 520. The memory 520 of the encoding device 500 stores25

program code, and the processor 510 may call the program code stored in the memory 520 to

perform the following operations: determining a motion vector group of a current encoding

block, where the motion vector group includes at least one motion vector of the current

encoding block; determining prediction values of a first component set of a motion model

initialization vector of the current encoding block according to the at least one motion vector30
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of the motion vector group, where the motion model initialization vector includes at least four

components; determining to-be-transmitted values of the first component set according to the

prediction values of the first component set; and encoding the to-be-transmitted values of the

first component set, and transmitting encoded to-be-transmitted values of the first component

set to a decoder side.5

[0186] Therefore, the encoding device in this embodiment of the present invention

determines a motion vector group of a current encoding block; determines a motion model

initialization vector of the current encoding block according to the motion vector group;

determines to-be-transmitted values of a motion model according to the motion model

initialization vector; and encodes the to-be-transmitted values of the motion model for10

transmission, so that a decoder side performs decoding according to the to-be-transmitted

values of the motion model. In this way, a volume of data and a quantity of occupied bits in

encoding and decoding transmission can be reduced.

[0187] It should be understood that, in this embodiment of the present invention, the

processor 510 may be a central processing unit (Central Processing Unit, "CPU" for short), or15

the processor 510 may be another general-purpose processor, a digital signal processor (DSP),

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

another programmable logic device, a discrete gate or transistor logical device, a discrete

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

the processor may be any conventional processor or the like.20

[0188] The memory 520 may include a read-only memory and a random access memory,

and provide instructions and data for the processor 510. A part of the memory 520 may

further include a non-volatile random access memory. For example, the memory 520 may

further store device type information.

[0189] In addition to a data bus, the bus system 530 may further include a power supply25

bus, a control bus, a status signal bus, and the like. However, for clear description, various

buses are represented by the bus system 530 in the figure.

[0190] In an implementation process, steps of the foregoing methods may be

implemented by using an integrated logic circuit of hardware in the processor 510 or by using

an instruction in a form of software. The steps of the methods disclosed with reference to the30
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embodiments of the present invention may be directly implemented by a hardware processor,

or may be implemented by a combination of hardware and a software module in a processor.

The software module may be located in a mature storage medium in the art, such as a random

access memory, a flash memory, a read-only memory, a programmable read-only memory, an

electrically-erasable programmable memory, or a register. The storage medium is located in5

the memory 520, and the processor 510 reads information from the memory 520 and

implements the steps in the foregoing methods in combination with hardware of the processor

501. To avoid repetition, details are not further described herein.

[0191] Optionally, in an embodiment, the processor 510 may call the program code stored

in the memory 520 to perform the following operations: determining a motion model10

optimization vector of the current encoding block; and determining to-be-transmitted values

of the first component set according to the prediction values of the first component set and

the motion model optimization vector.

[0192] Optionally, in an embodiment, the processor 510 may call the program code stored

in the memory 520 to perform the following operations: determining a motion model15

quantization precision according to a size of the current encoding block and precision

information; quantizing the motion model optimization vector according to the motion model

quantization precision; and determining the to-be-transmitted values of the first component

set according to the prediction values of the first component set and a quantized motion

model optimization vector.20

[0193] Optionally, in an embodiment, the size of the current encoding block includes a

width of the current encoding block and a height of the current encoding block, and the

precision information includes a quantization precision of the motion vector group. The

processor 510 may call the program code stored in the memory 520 to perform the following

operation: determining a motion model quantization precision Q according to formula (10),25

where P is the quantization precision of the motion vector group, W is the width of the

current encoding block, and H is the height of the current encoding block.

[0194] Optionally, in an embodiment, the first component set includes at least one

component of six components of the motion model initialization vector, and the processor

510 may call the program code stored in the memory 520 to perform the following operation:30
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determining the six components ia of the motion model initialization vector according to

formula (6), where i=0,1,2,3,4,5, W is the width of the current encoding block, H is the height

of the current encoding block, xjv is an x-directional component of the motion vector jv ,

yjv is a y-directional component of the motion vector jv , and j=0,1,2.

[0195] Optionally, in an embodiment, the first component set includes two components of5

the motion model initialization vector, and the processor 510 may call the program code

stored in the memory 520 to perform the following operation: determining the

to-be-transmitted values of the first component set, where the to-be-transmitted values of the

first component set include 0a and 1a , 0 0 0'a a a   , 1 1 1'a a a   , 0 'a and 1 'a

are quantized motion model optimization vectors corresponding to the first component set,10

and 0a and 1a are numeric values obtained after prediction values 0a and 1a of the first

component set are quantized.

[0196] Optionally, in an embodiment, the first component set includes the six components

of the motion model initialization vector, and the processor 510 may call the program code

stored in the memory 520 to perform the following operation: determining the15

to-be-transmitted values of the first component set, where the to-be-transmitted values of the

first component set include ia , and i=0,1,2,3,4,5, where 'i i ia a a   , 'ia is the

quantized motion model optimization vector, and ia is the prediction value of the first

component set.

[0197] Optionally, in an embodiment, the processor 510 may call the program code stored20

in the memory 520 to perform the following operations: determining multiple candidate

blocks of the current encoding block, where each candidate block of the multiple candidate

blocks is an encoded block adjacent to the current encoding block; determining a matching

error value between a prediction block corresponding to a motion vector of each candidate

block of the multiple candidate blocks and the current encoding block; determining, as a25

target candidate block of the current encoding block, a candidate block corresponding to a

smallest matching error value in multiple matching error values corresponding to the multiple
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candidate blocks; obtaining a picture order count of a reference frame of the current encoding

block and a picture order count of a reference frame of the target candidate block;

determining a first motion vector in the motion vector group according to a ratio of the

picture order count of the reference frame of the current encoding block to the picture order

count of the reference frame of the target candidate block, where a ratio of the first motion5

vector to a motion vector of the target candidate block is the same as the ratio of the picture

order count of the reference frame of the current encoding block to the picture order count of

the reference frame of the target candidate block; and determining the motion vector group

according to the first motion vector.

[0198] Optionally, in an embodiment, the processor 510 may call the program code stored10

in the memory 520 to perform the following operations: determining multiple candidate

blocks corresponding to a same pixel in the current encoding block, where each candidate

block of the multiple candidate blocks is an encoded block adjacent to the current encoding

block; determining a matching error value between a prediction block corresponding to a

motion vector of each candidate block of the multiple candidate blocks and the current15

encoding block; determining, as a target candidate block of the current encoding block, a

candidate block corresponding to a smallest matching error value in multiple matching error

values corresponding to the multiple candidate blocks; determining a motion vector of the

target candidate block as a first motion vector in the motion vector group; determining a

second motion vector in the motion vector group according to the first motion vector; and20

determining the motion vector group according to the first motion vector and the second

motion vector.

[0199] Optionally, in an embodiment, the processor 510 may call the program code stored

in the memory 520 to perform the following operations: determining multiple candidate

motion vector groups of the current encoding block, where each candidate motion vector25

group of the multiple candidate motion vector groups includes three candidate motion vectors;

determining a candidate reference frame corresponding to each candidate motion vector

group of the multiple candidate motion vector groups; for each candidate motion vector group,

determining coordinate values of each pixel, at a corresponding prediction point in the

candidate reference frame, in the current encoding block; for each candidate motion vector30
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group, determining a matching error value of the current encoding block according to

coordinate values of each pixel in the current encoding block and the coordinate values of

each pixel, at the corresponding prediction point in the candidate reference frame, in the

current encoding block; and determining, as the motion vector group of the current encoding

block, the candidate motion vector group corresponding to a smallest matching error value of5

the current encoding block. Optionally, in an embodiment, the processor 510 may call the

program code stored in the memory 520 to perform the following operations: determining a

first prediction block of the current encoding block according to the motion model

initialization vector; determining a first matching error value between the current encoding

block and the first prediction block; determining, from multiple prediction blocks included in10

the reference frame of the current encoding block, a second prediction block with a smallest

matching error value relative to the current encoding block; determining a second matching

error value between the current encoding block and the second prediction block; and

determining the motion model optimization vector of the current encoding block according to

the first matching error value and the second matching error value.15

[0200] Optionally, in an embodiment, the processor 510 may call the program code stored

in the memory 520 to perform the following operation: when the first matching error value is

less than the second matching error value, determining the motion model initialization vector

as the motion model optimization vector; or when the first matching error value is greater

than the second matching error value, determining the motion model optimization vector20

according to a pixel of the second prediction block and a pixel of the current encoding block.

[0201] It should be understood that the encoding device 500 according to this

embodiment of the present invention may be corresponding to the encoding device 300 in the

embodiment of the present invention, and may be corresponding to a corresponding body that

executes the method 100 in the embodiment of the present invention. In addition, the25

foregoing and other operations and/or functions of the modules in the encoding device 500

are intended to implement corresponding processes of the methods in FIG. 1 and FIG. 2. For

brevity, details are not further described herein.

[0202] Therefore, the encoding device in this embodiment of the present invention

determines a motion vector group of a current encoding block; determines a motion model30
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initialization vector of the current encoding block according to the motion vector group;

determines to-be-transmitted values of a motion model according to the motion model

initialization vector; and encodes the to-be-transmitted values of the motion model for

transmission, so that a decoder side performs decoding according to the to-be-transmitted

values of the motion model. In this way, a volume of data and a quantity of occupied bits in5

encoding and decoding transmission can be reduced. In addition, when the motion model

optimization vector is determined and the optimization vector is quantized, a determined

quantization precision is determined according to a size of the current encoding block and a

quantization precision of a motion vector of the current encoding block. This can also reduce

a quantity of bits required by an encoding parameter.10

[0203] As shown in FIG. 8, an embodiment of the present invention further provides a

decoding device 600, including a processor 610, a memory 620, and a bus system 630. The

processor 610 and the memory 620 are connected by using the bus system 630. The memory

620 is configured to store an instruction. The processor 610 is configured to execute the

instruction stored in the memory 620. The memory 620 of the decoding device 600 stores15

program code, and the processor 610 may call the program code stored in the memory 620 to

perform the following operations: determining a motion vector group and a motion model

transmission vector of a current decoding block according to a bitstream, where the motion

vector group includes at least one motion vector of the current decoding block, and the

motion model transmission vector includes at least four components; determining prediction20

values of a first component set of a motion model initialization vector of the current decoding

block according to the at least one motion vector of the motion vector group, where the

motion model initialization vector includes at least four components; and determining a

motion model optimization vector of the current decoding block according to the prediction

values of the first component set and the motion model transmission vector, so as to decode25

the current decoding block according to the motion model optimization vector.

[0204] Therefore, the decoding device in this embodiment of the present invention

determines a motion vector group and a motion model transmission vector of a current

decoding block according to a received bitstream; determines a motion model initialization

vector of the current decoding block according to the motion vector group; determines a30



76

motion model optimization vector according to the motion model initialization vector and the

motion model transmission vector; and decodes and reconstructs the motion model

optimization vector. In this way, a volume of data and a quantity of occupied bits in encoding

and decoding transmission can be reduced.

[0205] It should be understood that, in this embodiment of the present invention, the5

processor 610 may be a central processing unit (Central Processing Unit, "CPU" for short), or

the processor 610 may be another general-purpose processor, a digital signal processor (DSP),

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

another programmable logic device, a discrete gate or transistor logical device, a discrete

hardware assembly, or the like. The general-purpose processor may be a microprocessor, or10

the processor may be any conventional processor or the like.

[0206] The memory 620 may include a read-only memory and a random access memory,

and provide instructions and data for the processor 610. A part of the memory 620 may

further include a non-volatile random access memory. For example, the memory 620 may

further store device type information.15

[0207] In addition to a data bus, the bus system 630 may further include a power supply

bus, a control bus, a status signal bus, and the like. However, for clear description, various

buses are represented by the bus system 630 in the figure.

[0208] In an implementation process, steps of the foregoing methods may be

implemented by using an integrated logic circuit of hardware in the processor 610 or by using20

an instruction in a form of software. The steps of the methods disclosed with reference to the

embodiments of the present invention may be directly implemented by a hardware processor,

or may be implemented by a combination of hardware and a software module in a processor.

The software module may be located in a mature storage medium in the art, such as a random

access memory, a flash memory, a read-only memory, a programmable read-only memory, an25

electrically-erasable programmable memory, or a register. The storage medium is located in

the memory 620, and the processor 610 reads information from the memory 620 and

implements the steps in the foregoing methods in combination with hardware of the processor

610. To avoid repetition, details are not further described herein.
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[0209] Optionally, in an embodiment, the processor 610 may call the program code stored

in the memory 620 to perform the following operations: determining a motion model

quantization precision of the current decoding block; quantizing the motion model

optimization vector according to the motion model quantization precision; and decoding the

current decoding block according to a quantized motion model optimization vector.5

[0210] Optionally, in an embodiment, the processor 610 may call the program code stored

in the memory 620 to perform the following operation: determining the motion model

quantization precision according to a size of the current decoding block and precision

information.

[0211] Optionally, in an embodiment, the size of the current decoding block includes a10

width of the current decoding block and a height of the current decoding block, and the

precision information includes a quantization precision of the motion vector group. The

processor 610 may call the program code stored in the memory 620 to perform the following

operation: determining a motion model quantization precision Q according to formula (10),

where P is the quantization precision of the motion vector group, W is the width of the15

current decoding block, and H is the height of the current decoding block.

[0212] Optionally, in an embodiment, the first component set includes at least one

component of six components of the motion model initialization vector, and the processor

610 may call the program code stored in the memory 620 to perform the following operation:

determining the six components ia of the motion model initialization vector according to20

formula (6), where i=0,1,2,3,4,5, W is the width of the current decoding block, H is the height

of the current decoding block, xjv is an x-directional component of the motion vector jv ,

yjv is a y-directional component of the motion vector jv , and j=0,1,2.

[0213] Optionally, in an embodiment, the first component set includes two components of

the motion model initialization vector, and the processor 610 may call the program code25

stored in the memory 620 to perform the following operation: determining that the motion

model optimization vector of the current decoding block is 0 1 2 3 4 5( ', ', ', ', ', ')a a a a a a ,

0 1 0 1 0 1( , ) ( ', ') ( , )a a a a a a    , and 2 3 4 5 2 3 4 5( , , , ) ( ', ', ', ')a a a a a a a a     , where
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ia is the motion model transmission vector, 0a and 1a are numeric values obtained by

quantizing prediction values 0a and 1a of the first component set.

[0214] Optionally, in an embodiment, the first component set includes the six components

of the motion model initialization vector, and the processor 610 may call the program code

stored in the memory 620 to perform the following operation: determining that the motion5

model optimization vector of the current decoding block is 0 1 2 3 4 5( ', ', ', ', ', ')a a a a a a , where

'i i ia a a   , ia is the motion model transmission vector, ia is the prediction value of

the first component set, and i=0,1,2,3,4,5.

[0215] Optionally, in an embodiment, the processor 610 may call the program code stored

in the memory 620 to perform the following operations: determining a target candidate block10

of the current decoding block and a motion vector of the target candidate block according to

the bitstream; obtaining a picture order count of a reference frame of the current decoding

block and a picture order count of a reference frame of the target candidate block;

determining a first motion vector in the motion vector group according to a ratio of the

picture order count of the reference frame of the current decoding block to the picture order15

count of the reference frame of the target candidate block, where a ratio of the first motion

vector to the motion vector of the target candidate block is the same as the ratio of the picture

order count of the reference frame of the current decoding block to the picture order count of

the reference frame of the target candidate block; and determining the motion vector group

according to the first motion vector.20

[0216] Optionally, in an embodiment, the processor 610 may call the program code stored

in the memory 620 to perform the following operations: determining the motion vector of the

target candidate block of the current decoding block according to the bitstream; determining

the motion vector of the target candidate block of the current decoding block as the first

motion vector in the motion vector group; determining a second motion vector in the motion25

vector group according to the first motion vector; and determining the motion vector group

according to the first motion vector and the second motion vector.
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[0217] It should be understood that the decoding device 600 according to this

embodiment of the present invention may be corresponding to the decoding device 400 in the

embodiment of the present invention, and may be corresponding to a corresponding body that

executes the method 200 in the embodiment of the present invention. In addition, the

foregoing and other operations and/or functions of the modules in the decoding device 6005

are intended to implement corresponding processes of the methods in FIG. 3 and FIG. 4. For

brevity, details are not further described herein.

[0218] Therefore, the decoding device in this embodiment of the present invention

determines a motion vector group and a motion model transmission vector of a current

decoding block according to a received bitstream; determines a motion model initialization10

vector of the current decoding block according to the motion vector group; determines a

motion model optimization vector according to the motion model initialization vector and the

motion model transmission vector; and decodes and reconstructs the motion model

optimization vector. In this way, a volume of data and a quantity of occupied bits in encoding

and decoding transmission can be reduced. In addition, when the motion model optimization15

vector is determined and the optimization vector is quantized, a determined quantization

precision is determined according to a size of the current decoding block and a quantization

precision of a motion vector of the current decoding block. This can also reduce a quantity of

bits required in parameter transmission.

[0219] A person of ordinary skill in the art may be aware that, the units and algorithm20

steps in the examples described with reference to the embodiments disclosed in this

specification may be implemented by electronic hardware or a combination of computer

software and electronic hardware. Whether the functions are performed by hardware or

software depends on particular applications and design constraint conditions of the technical

solutions. A person skilled in the art may use different methods to implement the described25

functions for each particular application, but it should not be considered that the

implementation goes beyond the scope of the present invention.

[0220] It may be clearly understood by a person skilled in the art that, for the purpose of

convenient and brief description, for a detailed working process of the foregoing system,
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apparatus, and unit, reference may be made to a corresponding process in the foregoing

method embodiments, and details are not further described herein.

[0221] In the several embodiments provided in this application, it should be understood

that the disclosed system, apparatus, and method may be implemented in other manners. For

example, the described apparatus embodiment is merely an example. For example, the unit5

division is merely logical function division and may be other division in actual

implementation. For example, multiple units or components may be combined or integrated

into another system, or some features may be ignored or not performed. In addition, the

displayed or discussed mutual couplings or direct couplings or communication connections

may be indirect couplings or communication connections between some interfaces,10

apparatuses, or units, and may be implemented in electronic, mechanical, or other forms.

[0222] The units described as separate parts may or may not be physically separate. Parts

displayed as units may or may not be physical units, and may be located in one position or

may be distributed on multiple network units. Some or all of the units may be selected

according to actual needs to achieve the objectives of the solutions of the embodiments.15

[0223] 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.

[0224] When the functions are implemented in the form of a software functional unit and

sold or used as an independent product, the functions may be stored in a computer-readable20

storage medium. Based on such an understanding, the technical solutions of the present

invention essentially, or the part contributing to the prior art, or some of the technical

solutions may be implemented in a form of a software product. The software product is stored

in a storage medium, and includes several instructions for instructing a computer device

(which may be a personal computer, a server, a network device, or the like) to perform all or25

some of the steps of the methods described in the embodiments of the present invention. The

foregoing storage medium includes: any medium that can store program code, such as a USB

flash drive, a removable hard disk, a read-only memory (ROM, Read-Only Memory), a

random access memory (RAM, Random Access Memory), a magnetic disk, or an optical

disc.30
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[0225] The foregoing descriptions are merely specific implementations of the present

invention, but are not intended to limit the protection scope of the present invention. Any

variation or replacement readily figured out by a person skilled in the art within the technical

scope disclosed in the present invention shall fall within the protection scope of the present

invention. Therefore, the protection scope of the present invention shall be subject to the5

protection scope of the claims.
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What is claimed is:

1. A video image decoding method comprising:

determining a motion vector group and a motion model transmission vector of a current

decoding block according to a bitstream, wherein the motion vector group comprises at least one

motion vector of the current decoding block, and the motion model transmission vector comprises at

least four components;

determining prediction values of a first component set of a motion model initialization vector

of the current decoding block according to the at least one motion vector of the motion vector group,

wherein the motion model initialization vector comprises at least four components; and

determining a motion model optimization vector of the current decoding block according to

the prediction values of the first component set and the motion model transmission vector, so as to

decode the current decoding block according to the motion model optimization vector.

2. The method according to claim 1 further comprising:

determining a motion model quantization precision of the current decoding block;

quantizing the motion model optimization vector according to the motion model quantization

precision; and

decoding the current decoding block according to a quantized motion model optimization

vector.

3. The method according to claim 2, wherein determining the motion model quantization

precision of the current decoding block comprises:

determining the motion model quantization precision according to a size of the current

decoding block and precision information.

4. The method according to claim 3, wherein the size of the current decoding block comprises a

width of the current decoding block and a height of the current decoding block, and the precision

information comprises a quantization precision of the motion vector group; and

wherein determining the motion model quantization precision according to the size of the

current decoding block and the precision information comprises:

determining the motion model quantization precision Q according to the following

formula:

Q=1/(S x P),S=max(W,H)

wherein P is the quantization precision of the motion vector group, W is the width of

the current decoding block, and H is the height of the current decoding block.

5. The method according to claim 2, wherein the motion model initialization vector, the motion

model transmission vector, and the motion model optimization vector each comprise six components,

the motion vector group comprises three motion vectors, and the three motion vectors are in a one-to-

one correspondence to three pixels in the current decoding block.

6. The method according to claim 5, wherein the first component set comprises at least one

component of the six components of the motion model initialization vector, and the six components ai

of the motion model initialization vector are determined according to the following formulas:
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wherein i=0, 1, 2, 3, 4, 5, W is the width of the current decoding block, H is the height of the

current decoding block, vxj is an x-directional component of the motion vector vj, vyj is a y-directional

component of the motion vector vj, and j=0, 1, 2.

7. The method according to claim 6, wherein the first component set comprises two components

of the motion model initialization vector; and

wherein determining the motion model optimization vector of the current decoding block

according to the prediction values of the first component set and the motion model transmission

vector comprises:

determining that the motion model optimization vector of the current decoding block is (a0',

a1', a2', a3', a4', a5'), where (∆a0, ∆a1)=(a0', a1')-( � �� � � , � �� � � ), (∆a2, ∆a3, ∆a4, ∆a5)=(a2', a3', a4', a5'), ∆ai is the

motion model transmission vector, and � �� � � and � �� � � are numeric values obtained after prediction values

a0 and a1 of the first component set are quantized.

8. The method according to claim 6, wherein the first component set comprises the six

components of the motion model initialization vector; and

wherein the method further comprises:

determining that the motion model optimization vector of the current decoding block is (a0',

a1', a2', a3', a4', a5'), wherein ∆ai=ai'-ai, ∆ai is the motion model transmission vector, ai is the prediction

value of the first component set, and i=0, 1, 2, 3, 4, 5.

9. The method according to claim 1, wherein determining the motion vector group and the

motion model transmission vector of the current decoding block comprises:

determining a target candidate block of the current decoding block and a motion vector of the

target candidate block according to the bitstream;

obtaining a picture order count of a reference frame of the current decoding block and a

picture order count of a reference frame of the target candidate block; determining a first motion

vector in the motion vector group according to a ratio of the picture order count of the reference frame

of the current decoding block to the picture order count of the reference frame of the target candidate

block, wherein a ratio of the first motion vector to the motion vector of the target candidate block is

the same as the ratio of the picture order count of the reference frame of the current decoding block to

the picture order count of the reference frame of the target candidate block; and

determining the motion vector group according to the first motion vector.
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10. The method according to claim 1, wherein determining the motion vector group and the

motion model transmission vector of the current decoding block according to the bitstream comprises:

determining a motion vector of a target candidate block of the current decoding block

according to the bitstream;

determining the motion vector of the target candidate block of the current decoding block as a

first motion vector in the motion vector group; determining a second motion vector in the motion

vector group according to the first motion vector; and

determining the motion vector group according to the first motion vector and the second

motion vector.

11. A decoding device for video image decoding comprising:

a processor, and

a memory coupled to the processor and storing processor-executable instructions which when

executed causes the processor to implement operations including:

determining a motion vector group and a motion model transmission vector of a

current decoding block according to a bitstream, wherein the motion vector group comprises

at least one motion vector of the current decoding block, and the motion model transmission

vector comprises at least four components;

determining prediction values of a first component set of a motion model

initialization vector of the current decoding block according to the at least one motion vector

of the motion vector group, wherein the motion model initialization vector comprises at least

four components; and

determining a motion model optimization vector of the current decoding block

according to the prediction values of the first component set and the motion model

transmission vector, so as to decode the current decoding block according to the motion

model optimization vector.

12. The decoding device according to claim 11, wherein the operations include:

determining a motion model quantization precision of the current decoding block;

quantizing the motion model optimization vector according to the motion model quantization

precision; and

the current decoding block according to a quantized motion model optimization vector.

13. The decoding device according to claim 12, wherein the operations include:

determining the motion model quantization precision according to a size of the current

decoding block and precision information.

14. The decoding device according to claim 13, wherein the size of the current decoding block

comprises a width of the current decoding block and a height of the current decoding block, and the

precision information comprises a quantization precision of the motion vector group; and

wherein the operations include:

determining the motion model quantization precision Q according to the following formula:

Q=1/(S x P),S=max(W,H) wherein P is the quantization precision of the motion vector group, W is

the width of the current decoding block, and H is the height of the current decoding block.
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15. The decoding device according to claim 12, wherein the motion model initialization vector,

the motion model transmission vector, and the motion model optimization vector each comprise six

components, the motion vector group comprises three motion vectors, and the three motion vectors

are in a one-to-one correspondence to three pixels in the current decoding block.

16. The decoding device according to claim 15, wherein the first component set comprises at least

one component of the six components of the motion model initialization vector, and wherein the

operations include:

determining the six components ai of the motion model initialization vector according to the

following formulas:

� � = − � � �
� � = − � � �

� � =
� − (� � � − � � � )

�

� � =
� � � − � � �

�

� � =
� � � − � � �

�

� � =
� − � � � + � � �

�

wherein i=0, 1, 2, 3, 4, 5, W is the width of the current decoding block, H is the height of the

current decoding block, vxj is an x-directional component of the motion vector vj, vyj is a y-directional

component of the motion vector vj, and j=0, 1, 2.

17. The decoding device according to claim 16, wherein the first component set comprises two

components of the motion model initialization vector; and

wherein the operations include:

determining that the motion model optimization vector of the current decoding block is (a0',

a1', a2', a3', a4', a5'), where (∆a0, ∆a1)=(a0', a1')-( � �� � � , � �� � � ), (∆a2, ∆a3, ∆a4, ∆a5)=(a2', a3', a4', a5'), ∆ai is the

motion model transmission vector, and � �� � � and � �� � � are numeric values obtained after prediction values

a0 and a1 of the first component set are quantized.

18. The decoding device according to claim 16, wherein the first component set comprises the six

components of the motion model initialization vector; and wherein operations include:

determining that the motion model optimization vector of the current decoding block is (a0',

a1', a2', a3', a4', a5'), wherein ∆ai=ai'-ai, ∆ai is the motion model transmission vector, ai is the prediction

value of the first component set, and i=0, 1, 2, 3, 4, 5.

19. The decoding device according to claim 11, wherein the operations include:

determining a target candidate block of the current decoding block and a motion vector of the

target candidate block according to the bitstream;

obtaining a picture order count of a reference frame of the current decoding block and a

picture order count of a reference frame of the target candidate block;

determining a first motion vector in the motion vector group according to a ratio of the picture

order count of the reference frame of the current decoding block to the picture order count of the
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reference frame of the target candidate block, wherein a ratio of the first motion vector to the motion

vector of the target candidate block is the same as the ratio of the picture order count of the reference

frame of the current decoding block to the picture order count of the reference frame of the target

candidate block; and

determining the motion vector group according to the first motion vector.

20. The decoding device according to claim 11, wherein the operations include:

determining a motion vector of a target candidate block of the current decoding block

according to the bitstream;

determining the motion vector of the target candidate block of the current decoding block as a

first motion vector in the motion vector group;

determining a second motion vector in the motion vector group according to the first motion

vector; and

determining the motion vector group according to the first motion vector and the second

motion vector.


