


is performed on the current block by using the motion vectors, to obtain a new predicted signal

of the current block, and an original predicted signal of the current block and the new predicted

signal of the current block are weighted and filtered to remove a "blocking artifact".

[0005] The foregoing method is performed based on a translational motion model, in other

words, provided that all motions in an image block are translational motions. Therefore, the

existing OBMC suggests that only blocks that are located on upper and left boundaries are

filtered. In this case, if the image block includes subunits of a non-translational mode (for

example, an affine motion model), and motion vectors of these subunits are different, filtering

processing cannot be performed on the internal subunits of the image block if the foregoing

method is still used. Therefore, a "blocking artifact" still exists between blocks, affecting coding

precision and subjective and objective effects.

SUMMARY

[0006] A main objective of the present invention is to provide a filtering method for

removing a blocking artifact and an apparatus, to resolve a problem that a "blocking artifact"

between internal prediction unit blocks cannot be handled, and coding precision and subjective

and objective effects are affected.

[0007] To achieve the foregoing objective, the following technical solutions are used in

embodiments of the present invention.

[0008] According to a first aspect, an embodiment of the present invention provides a

filtering method for removing a blocking artifact, used to perform filtering processing on an

image block, where the image block is divided into at least one prediction unit and at least one

transform unit, and the prediction unit includes a non-translational motion prediction unit. The

method may include:

dividing each prediction unit into at least two subunits, where each subunit includes

NxN pixels, and N is an integer greater than or equal to 1;

traversing each of the at least two subunits, and determining at least one filtering

boundary of the at least two subunits based on a preset rule;

for any one of the at least one filtering boundary, obtaining a first pixel value of a

first subunit and a first pixel value of a second subunit, where the first subunit and the second

subunit are adjacent to the filtering boundary; and

performing, based on the first pixel value of the first subunit and the first pixel value

of the second subunit, filtering processing on pixels adjacent to the filtering boundary.

[0009] When the filtering boundary is a horizontal filtering boundary, the first subunit is an



upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left

subunit adjacent to the filtering boundary, and the second subunit is a right subunit adjacent to

the filtering boundary.

[0010] In this way, all filtering boundaries in the prediction unit are determined, and filtering

processing is performed on pixels adjacent to the filtering boundaries, so that a "blocking

artifact" between unit blocks with different motion vectors is removed, and prediction precision

and subjective quality of an image are improved.

[0011] Optionally, in an implementable manner of the first aspect, for the subunit in the at

least two subunits, if a first boundary of the subunit is a sub-block boundary of the prediction

unit in the image block or a first boundary of the subunit is a sub-block boundary of the

transform unit in the image block, the first boundary of the subunit is determined as a filtering

boundary, where the first boundary is any boundary of the subunit. In addition, if the subunit is

included in the non-translational motion prediction unit, each boundary of the first subunit is

determined as a filtering boundary.

[0012] In this way, not only a boundary that is in the prediction unit and that is located on

the sub-block boundary of the prediction unit or the sub-block boundary of the transform unit is

determined as a filtering boundary, and subsequent filtering processing is performed on the

boundary, but also a boundary of the non-translational motion prediction unit can be determined

as a filtering boundary, and filtering processing is performed on the boundary of the

non-translational motion prediction unit in the prediction unit, so that a blocking artifact

between non-translational motion prediction units in the prediction unit is removed.

[0013] Optionally, in another implementable manner of the first aspect, the obtaining a first

pixel value of a first subunit adjacent to the filtering boundary may include:

obtaining a first predicted pixel value of the first subunit;

calculating motion vectors of M subunits in an upper subunit, a lower subunit, a left

subunit, and a right subunit that are adjacent to the first subunit;

obtaining M second predicted pixel values of the first subunit based on the motion

vectors of the M subunits; and

obtaining the first pixel value of the first subunit based on the first predicted pixel

value of the first subunit and the M second predicted pixel values by using a first preset

algorithm, where

M is any integer ranging from 1 to 4.







greater than or equal to 1.

[0018] In this way, filtering processing can be performed, based on strength of the filtering

boundary, on the pixels adjacent to the filtering boundary, to reduce a blocking artifact caused by

division of the transform unit and the prediction unit.

[0019] According to a second aspect, an embodiment of the present invention further

provides a filtering apparatus, configured to perform the method described in the first aspect.

The filtering apparatus may include:

a division unit, configured to divide each prediction unit into at least two subunits,

where each subunit includes NxN pixels, and N is an integer greater than or equal to 1;

a determining unit, configured to: traverse each of the at least two subunits obtained

by the division unit through division, and determine at least one filtering boundary of the at least

two subunits based on a preset rule;

an obtaining unit, configured to: for any one of the at least one filtering boundary

determined by the determining unit, obtain a first pixel value of a first subunit and a first pixel

value of a second subunit, where the first subunit and the second subunit are adjacent to the

filtering boundary; and

a filtering unit, configured to perform, based on the first pixel value of the first

subunit and the first pixel value of the second subunit that are obtained by the obtaining unit,

filtering processing on pixels adjacent to the filtering boundary.

[0020] When the filtering boundary is a horizontal filtering boundary, the first subunit is an

upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left

subunit adjacent to the filtering boundary, and the second subunit is a right subunit adjacent to

the filtering boundary.

[0021] In this way, all filtering boundaries in the prediction unit are determined, and filtering

processing is performed on pixels adjacent to the filtering boundaries, so that a "blocking

artifact" between unit blocks with different motion vectors is removed, and prediction precision

and subjective quality of an image are improved.

[0022] Optionally, in an implementable manner of the second aspect, for any one of the at

least two subunits, the determining unit is specifically configured to:

if the subunit is included in the non-translational motion prediction unit, determine

each boundary of the subunit as a filtering boundary; or if a first boundary of the subunit is a

sub-block boundary of the prediction unit in the image block or a first boundary of the subunit is















method provided in the present invention.

[0048] The communications bus 1004 may be classified into an address bus, a data bus, a

control bus, and the like, and may be an Industry Standard Architecture (ISA) bus, a Peripheral

Component Interconnect (PCI) bus, an Extended Industry Standard Architecture (EISA) bus, or

the like. For ease of denotation, the communications bus is represented by using only one bold

line in FIG. 1, but it does not indicate that there is only one bus or only one type of bus.

[0049] Specifically, the processor 1002 is configured to:

divide each prediction unit into at least two subunits, where each subunit includes

NxN pixels, and N is an integer greater than or equal to 1;

traverse each of the at least two subunits, and determine at least one filtering

boundary of the at least two subunits based on a preset rule;

obtain a first pixel value of a first subunit and a first pixel value of a second subunit,

where the first subunit and the second subunit are adjacent to the filtering boundary; and

perform, based on the first pixel value of the first subunit and the first pixel value of

the second subunit, filtering processing on pixels adjacent to the filtering boundary.

[0050] When the filtering boundary is a horizontal filtering boundary, the first subunit is an

upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left

subunit adjacent to the filtering boundary, and the second subunit is a right subunit adjacent to

the filtering boundary.

[0051] For any one of the at least two subunits, if the subunit is included in the

non-translational motion prediction unit, each boundary of the subunit is determined as a

filtering boundary; or if a first boundary of the subunit is a sub-block boundary of the prediction

unit in the image block or a first boundary of the subunit is a sub-block boundary of the

transform unit in the image block, the first boundary of the subunit is determined as a filtering

boundary, where the first boundary is any boundary of the subunit.

[0052] Optionally, the processor 1002 may be configured to:

obtain a first predicted pixel value of the first subunit;

calculate motion vectors of M subunits in an upper subunit, a lower subunit, a left

subunit, and a right subunit that are adjacent to the first subunit;

obtain M second predicted pixel values of the first subunit based on the motion

vectors of the M subunits; and

separately weight the first predicted pixel value of the first subunit and the M second
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subunits (as shown by a shadow 1 in FIG. 3). Each subunit may include four boundaries: an

upper boundary, a lower boundary, a left boundary, and a right boundary. A subunit shown by a

shadow 2 in FIG. 3 is an internal subunit of the prediction unit. Because motion compensation

prediction is performed by using the non-translational motion model, a motion vector of the

subunit is different from those of its adjacent subunits. Because the subunit is an internal subunit

of the prediction unit, if an existing filtering manner is used, no filtering processing is performed

on the subunit, and consequently a "blocking artifact" between the subunit and its adjacent

subunits is not removed. However, a boundary of the subunit may be determined as a filtering

boundary in step S 102, and filtering processing may be performed on a pixel near the boundary

of the subunit through processing in subsequent steps, to remove the "blocking artifact" between

the subunit and its adjacent subunits as much as possible, thereby implementing filtering

processing on the internal subunit of the prediction unit and improving subjective and objective

quality of a video image.

[0071] It should be noted that the upper, lower, left, and right boundaries of the subunit

shown in FIG. 3 are merely examples for description, and the boundaries of the subunit include

but are not limited to a naming manner in this example.

[0072] S 103. Obtain a first pixel value of a first subunit and a first pixel value of a second

subunit, where the first subunit and the second subunit are adjacent to the filtering boundary.

[0073] When the filtering boundary is a horizontal filtering boundary, the first subunit is an

upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left

subunit adjacent to the filtering boundary, and the second subunit is a right subunit adjacent to

the filtering boundary.

[0074] It should be noted that the vertical filtering boundary is a sub-block boundary of a

transform unit or a non-translational motion prediction unit in which sub-blocks of the transform

unit or the non-translational motion prediction unit are horizontally placed, and the horizontal

filtering boundary is a sub-block boundary of a transform unit or a non-translational motion

prediction unit in which sub-blocks of the transform unit or the non-translational motion

prediction unit are vertically placed. It may be understood that in the present invention, the

image block is a plane including an x-axis (namely, a horizontal direction) and a y-axis (a

vertical direction). Therefore, "horizontal" means being parallel with the x-axis and "vertical"

means being parallel with the y-axis. For example, as shown in FIG. 3, a sub-block boundary of

a transform unit is a vertical filtering boundary, in which sub-blocks of the transform unit are
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value of the filtering boundary, the initial thresholds HQ and l'°, the quantization parameter of

the first subunit, and the quantization parameter of the second subunit

[00110] The performing, based on p , t, and the pixel differences between the pixel values

of the M pixels that are adjacent to the filtering boundary and that are in the first subunit and the

second subunit, filtering processing on the pixels adjacent to the filtering boundary may include:

first substituting the initial thresholds ^° and l'°, the quantization parameter of the

first subunit, and the quantization parameter of the second subunit into a formula

L \\^Q • ^t-P I- -I ^ obtain ^ L, where ^yo is the quantization parameter of the first

subunit, and ^yp is the quantization parameter of the second subunit;

then obtaining two Q values based on formulas Q = aiP3(°'51^PL+ A*2) and

0=C/?p3(0,53,qP,+2*(BS-l)+^*2) ^ ^^^ „ ^..^ ^m. ^ ^^ y^'^--,^L ' - \— -/ • -o -/ ^ and querying a preset table to

corresponding to a Q value that is obtained based on the formula ^ -^^P^\^^^^L ' HQ

{'
and obtain ic corresponding to a Q value that is obtained based on the formula

0=C/zp3(0,53,qP^+2*(BS-l)+^*2).
1

•' , .

substituting H that is obtained by querying the table into a formula

>? ^ /-)BitDepdi-8

to obtain the threshold H , where BitDepth indicates a bit width of a pixel;

L/ + _ +' ^f. QBitDepth-8

substituting tc that is obtained by querying the table into a formula l - lc

to obtain the threshold t ; and

comparing the pixel differences between the pixel values of the M pixels that are

adjacent to the filtering boundary and that are in the first subunit and the second subunit with

and f, to determine whether filtering processing needs to be performed on the pixels

adjacent to the filtering boundary.

[00111] For example, FIG. 5 is a structural diagram of a subunit adjacent to a vertical filtering

boundary. As shown in FIG. 5, a first subunit P and a second subunit Q each include 4x4 pixels.

If pixel values of the pixels in P and Q meet the following formula, it is determined to perform

filtering processing on pixels adjacent to the vertical filtering boundary:

1^2.0 - 2A.O + ^0.0 | + |^2,3 - 2A,3 + Po,3 \ + |^2,0 - 2^1,0 + ^0.0 | + |^2,3 - 2^1,3 + ^0,3 | > P

[00112] If pixels in a first row and a fourth row of P and pixels in a first row and a fourth row

of Q meet the following formulas:
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Pl:. - 2Pl,i + Po,i [ + 1^2,1 - 2^.i + ^O.i | < P / 8

^3.i-A),|+|^,i-^,i|</?/8 ^

A.i-^o,i <2.5t

strong filtering is performed on the pixels adjacent to the vertical filtering boundary,

or if the foregoing condition is not met, weak filtering is performed, where a value of i is 0 or 3.

[00113] Optionally, the performing strong filtering on the pixels adjacent to the vertical

filtering boundary may be: obtaining eight pixels adjacent to the vertical filtering boundary, and

performing filtering by using a filter having five taps. For example, four pixels in the first row of

P and four pixels in the first row of Q may be selected, and the eight pixels are filtered by using

the filter having five taps.

[00114] The performing weak filtering on the pixels adjacent to the vertical filtering

boundary may be: obtaining six pixels adjacent to the vertical filtering boundary, and performing

filtering by using a filter having three taps. It should be noted that in this embodiment of the

present invention, six pixels may be randomly selected from four pixels in the first row of P and

four pixels in the first row of Q, and are filtered by using the filter having three taps.

[00115] The foregoing table may be set as required, and this is not limited in this embodiment

of the present invention. For example, if the table is Table 1, the Q value that is obtained based

on the formula ^ = cliP3^ 51' qpz,+ A* 2) ig n ^ and the Q value that is obtained based on the

0=C/zp3(0,53,qP,+2*(BS-l)+^*2) ,, ^ ^ ,_ ^ 1.^^ ^^, -r^i. 1 .1,^ y^/formula ^ - ^"-^^v^'^^'^z ' ^ v^^ ^ ' to '-^ ig 24, it can be learned from Table 1 that

('
is 0, and "c is 1.

Table 1
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0
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to the filtering boundary; and

a filtering unit 104, configured to perform, based on the first pixel value of the first

subunit and the first pixel value of the second subunit that are obtained by the obtaining unit 103,

filtering processing on pixels adjacent to the filtering boundary.

[00118] When the filtering boundary is a horizontal filtering boundary, the first subunit is an

upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left

subunit adjacent to the filtering boundary, and the second subunit is a right subunit adjacent to

the filtering boundary.

[00119] It should be noted that the vertical filtering boundary is a sub-block boundary of a

transform unit or a non-translational motion prediction unit in which sub-blocks of the transform

unit or the non-translational motion prediction unit are horizontally placed, and the horizontal

filtering boundary is a sub-block boundary of a transform unit or a non-translational motion

prediction unit in which sub-blocks of the transform unit or the non-translational motion

prediction unit are vertically placed. It may be understood that in the present invention, the

image block is a plane including an x-axis (namely, a horizontal direction) and a y-axis (a

vertical direction). Therefore, "horizontal" means being parallel with the x-axis and "vertical"

means being parallel with the y-axis. For example, as shown in FIG. 3, a sub-block boundary of

a transform unit is a vertical filtering boundary, in which sub-blocks of the transform unit are

placed parallel with the x-axis.

[00120] Further, for any one of the at least two subunits, the determining unit 102 is

specifically configured to:

if the subunit is included in the non-translational motion prediction unit, determine

each boundary of the subunit as a filtering boundary; or if a first boundary of the subunit is a

sub-block boundary of the prediction unit in the image block or a first boundary of the subunit is

a sub-block boundary of the transform unit in the image block, determine the first boundary of

the subunit as a filtering boundary, where the first boundary is any boundary of the subunit.

[00121] In this way, not only a boundary that is in the prediction unit and that is located on

the sub-block boundary of the prediction unit or the sub-block boundary of the transform unit is

determined as a filtering boundary, and subsequent filtering processing is performed on the

boundary, but also a boundary of the non-translational motion prediction unit can be determined

as a filtering boundary, and filtering processing is performed on the boundary of the

non-translational motion prediction unit in the prediction unit, so that a blocking artifact
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CLAIMS

1. A filtering method for removing a blocking artifact, the method comprises:

dividing an affine motion prediction unit into two or more subunits, wherein each

subunit comprises NxN pixels, and N is an integer greater than 1;

determining at least one filtering boundary among the two or more subunits based on

a preset rule;

for any one of the at least one filtering boundary, obtaining pixel values of a first

subunit and pixel values of a second subunit, wherein the first subunit and the second

subunit are adjacent to the filtering boundary and the first subunit and the second subunit

are comprised in the two or more subunits; and

performing, based on the pixel values of the first subunit and the pixel values of the

second subunit, filtering processing on pixels adjacent to the filtering boundary; wherein:

when the filtering boundary is a horizontal filtering boundary, the first subunit is an

upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left

subunit adjacent to the filtering boundary, and the second subunit is a right subunit

adjacent to the filtering boundary,

wherein the first and second subunits are affine motion units using an affme motion

model.

2. The method according to claim 1, wherein the determining at least one filtering

boundary among the two or more subunits based on a preset rule comprises:

for a subunit comprised in the affine motion prediction unit, determining each

boundary of the subunit as a filtering boundary or determining a boundary of a subunit as

a filtering boundary.

3. The method according to claim 1 or 2, wherein the obtaining a pixel value of a first

subunit comprises:

obtaining a first predicted pixel value of the first subunit based on a motion vector of

the first subunit;

obtaining motion vectors of M subunits in an upper subunit, a lower subunit, a left

subunit, and a right subunit that are adjacent to the first subunit, wherein M is any integer
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and 1=<M <=4;

obtaining M second predicted pixel values of the first subunit based on the motion

vectors of the M subunits; and

obtaining the pixel values of the first subunit based on the first predicted pixel value

of the first subunit and the M second predicted pixel values.

4. The method according to claim 3, wherein when M=4, the obtaining motion

vectors of M subunits in an upper subunit, a lower subunit, a left subunit, and a right

subunit that are adjacent to the first subunit comprises:

if the first subunit is a subunit adjacent to a lower boundary or a right boundary of the

affine motion prediction unit, deriving, based on an affine motion model, the motion

vector of each of the upper subunit, the lower subunit, the left subunit, and the right

subunit that are adjacent to the first subunit.

5. The method according to claim 3, wherein when M=4, the obtaining motion

vectors of M subunits in an upper subunit, a lower subunit, a left subunit, and a right

subunit that are adjacent to the first subunit comprises:

if the first subunit is a subunit adjacent to an upper boundary of the affine motion

prediction unit, deriving, based on a preset affine motion model, motion vectors of three

subunits: the lower subunit, the left subunit, and the right subunit that are adjacent to the

first subunit; and

if a motion vector of the upper subunit adjacent to the first subunit is available,

obtaining the motion vector of the upper subunit; or

if a motion vector of the upper subunit adjacent to the first subunit is unavailable,

deriving the motion vector of the upper subunit based on the affine motion model.

6. The method according to claim 3, wherein when M=4, the obtaining motion

vectors of M subunits in an upper subunit, a lower subunit, a left subunit, and a right

subunit that are adjacent to the first subunit comprises:

if the first subunit is a subunit adjacent to a left boundary of the affine motion

prediction unit, deriving, based on a preset afflne motion model, motion vectors of three

subunits: the lower subunit, the upper subunit, and the right subunit that are adjacent to the

first subunit; and

if a motion vector of the left subunit adjacent to the first subunit is available,
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obtaining the motion vector of the left subunit; or

if a motion vector of the left subunit adjacent to the first subunit is unavailable,

deriving the motion vector of the left subunit based on the afiRne motion model.

7. The method according to claim 1 or 2, wherein the obtaining a pixel value of a first

subunit adjacent to the filtering boundary comprises:

obtaining a first predicted pixel value of the first subunit (P);

deriving, based on an affine motion model, motion vectors of M sets of coordinates in

coordinates (1.1, 1.2, 1.3, 1.4) in subunits that are adjacent on the up, down, left and right

to the first subunit (P) having a first vertex (1), which correspond to the first vertex (1) of

the first subunit (P), and motion vectors of M sets of coordinates in coordinates (2.1, 2.2,

2.3, 2.4) in the subunits that are adjacent on the up, down, left and right to the first subunit

(P) having a second vertex (2), which correspond to the second vertex (2) of the first

subunit (P), wherein the first vertex (1) and the second vertex (2) are any two different

vertexes of the first subunit (P), and M is any integer and 1=<M <=4;

obtaining M motion vector pairs by grouping the motion vectors of the M sets of

coordinates in the coordinates (1.1, 1.2, 1.3, 1.4) in the subunits that are adjacent on the up,

down, left and right to the first subunit (P) having the first vertex (1), which correspond to

the first vertex (1) of the first subunit (P), and the motion vectors of the M sets of

coordinates in the coordinates (2.1, 2.2, 2.3, 2.4) in the subunits that are adjacent on the up,

down, left and right to the first subunit (P) having the second vertex (2), which correspond

to the second vertex (2) of the first subunit (P), wherein a first motion vector pair in the M

motion vector pairs comprises a motion vector of first coordinates corresponding to the

first vertex (1) of the first subunit (P) and a motion vector of first coordinates

corresponding to the second vertex (2) of the first subunit (P), and the first coordinates are

upper coordinates or lower coordinates or left coordinates or right coordinates;

performing calculation on the M motion vector pairs based on the afflne motion

model, to obtain M motion vectors of the first subunit (P);

obtaining M second predicted pixel values of the first subunit (P) based on the M

motion vectors of the first subunit (P); and

obtaining the pixel value of the first subunit (P) based on the first predicted pixel

value of the first subunit (P) and the M second predicted pixel values.

8. The method according to any one of claims 1 to 7, wherein before the performing,
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based on the pixel values of the first subunit and the pixel values of the second subunit,

filtering processing on pixels adjacent to the filtering boundary, the method further

comprises:

determining a boundary strength value of the filtering boundary; and

the performing, based on the pixel value of the first subunit and the pixel value of the

second subunit, filtering processing on pixels adjacent to the filtering boundary comprises:

performing, based on the boundary strength value of the filtering boundary, initial

thresholds HQ and "e, and pixel differences between pixel values of a plurality of pixels

that are adjacent to the filtering boundary and that are in the first subunit and the second

subunit, filtering processing on the pixels adjacent to the filtering boundary by using a

second preset algorithm.

9. The method according to claim 8, wherein the determining a boundary strength

value of the filtering boundary comprises:

when any one of the following conditions (1) to (3) is a tme condition, setting the

boundary strength value of the filtering boundary to 1; otherwise, setting the boundary

strength value of the filtering boundary to 0:

(1) the first subunit has one motion vector; the second subunit has one motion vector;

and a motion vector difference between horizontal components or vertical components of

the motion vector of the first subunit and the motion vector of the second subunit is greater

than or equal to a motion vector difference threshold T;

(2) the first subunit has two motion vectors and reference images indicated by the two

motion vectors are different; the second subunit has two motion vectors and reference

images indicated by the two motion vectors are different; and a motion vector difference

between horizontal components or vertical components of two motion vectors is greater

than or equal to a motion vector difference threshold T; and

(3) the first subunit has two motion vectors and reference images indicated by the

two motion vectors are the same; the second subunit has two motion vectors and reference

images indicated by the two motion vectors are the same; and the following two

conditions a and b are tme conditions:

(a) a difference between horizontal components or vertical components of two motion

vectors that indicate a forward reference candidate list listO is greater than or equal to a

motion vector difference threshold T; or a difference between horizontal components or

vertical components of two motion vectors that indicate a backward reference candidate
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list list 1 is greater than or equal to a motion vector difference threshold T; and

(b) a difference between horizontal components or vertical components of a motion

vector that indicates a forward reference candidate list listO and that is of the first subunit

and a motion vector that indicates a backward reference candidate list list 1 and that is of

the second subunit is greater than or equal to a motion vector difference threshold T; or a

difference between horizontal components or vertical components of a motion vector that

indicates a backward reference candidate list list 1 and that is of the first subunit and a

motion vector that indicates a forward reference candidate list listO and that is of the

second subunit is greater than or equal to a motion vector difference threshold T.

10. The method according to claim 9, wherein

the motion vector difference threshold T is four times 1/4 of luminance sampling

precision; or

if motion models of the first subunit and the second subunit are different, the motion

vector difference threshold T is 1/4 ofluminance sampling precision, or if motion models

of the first subunit and the second subunit are the same, the motion vector difference

threshold T is four times 1/4 ofluminance sampling precision.

11. A filtering apparatus, wherein the apparatus comprises:

a division unit, configured to divide an affine motion prediction unit into two or more

subunits, wherein each subunit comprises NxN pixels, and N is an integer greater than 1 ;

a determining unit, configured to: determine at least one filtering boundary among the

two or more subunits based on a preset rule;

an obtaining unit, configured to: for any one of the at least one filtering boundary,

obtain pixel values of a first subunit and pixel values of a second subunit, wherein the first

subunit and the second subunit are adjacent to the filtering boundary and in the two or

more subunits; and

a filtering unit, configured to perform, based on the pixel values of the first subunit

and the pixel values of the second subunit, filtering processing on pixels adjacent to the

filtering boundary; wherein:

when the filtering boundary is a horizontal filtering boundary, the first subunit is an

upper subunit adjacent to the filtering boundary, and the second subunit is a lower subunit

adjacent to the filtering boundary; or

when the filtering boundary is a vertical filtering boundary, the first subunit is a left
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subunit adjacent to the filtering boundary, and the second subunit is a right subunit

adjacent to the filtering boundary,

wherein the first and second subunits are affine subunits using an affine motion

model.

12. The apparatus according to claim 11, wherein the determining unit is specifically

configured to:

determine each boundary of a subunit of the two or more subunits as a filtering

boundary or determine a boundary of a subunit as a filtering boundary.

13. The apparatus according to claim 11 or 12, wherein the obtaining unit is

specifically configured to:

obtain a first predicted pixel value of the first subunit based on a motion vector of the

first subunit;

obtain motion vectors of M subunits in an upper subunit, a lower subunit, a left

subunit, and a right subunit that are adjacent to the first subunit, wherein M is any integer

and 1=<M <=4;

obtain M second predicted pixel values of the first subunit based on the motion

vectors of the M subunits; and

obtain the pixel values of the first subunit based on the first predicted pixel value of

the first subunit and the M second predicted pixel values.

14. The apparatus according to claim 13, wherein the obtaining unit is specifically

configured to:

if the first subunit is a subunit adjacent to a lower boundary or a right boundary of the

affine motion prediction unit, derive, based on an affine motion model, a motion vector of

each of the upper subunit, the lower subunit, the left subunit, and the right subunit that are

adjacent to the first subunit.

15. The apparatus according to claim 13, wherein M=4, the obtaining unit is

specifically configured to:

if the first subunit is a subunit adjacent to an upper boundary of the af&ne motion

prediction unit, derive, based on a preset affine motion model, motion vectors of three

subunits: the lower subunit, the left subunit, and the right subunit that are adjacent to the
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first subunit; and

if a motion vector of the upper subunit adjacent to the first subunit is available, obtain

the motion vector of the upper subunit; or

if a motion vector of the upper subunit adjacent to the first subunit is unavailable,

derive the motion vector of the upper subunit based on the affine motion model.

16. The apparatus according to claim 13, wherein M=4, the obtaining unit is

specifically configured to:

if the first subunit is a subunit adjacent to a left boundary of the affine motion

prediction unit, derive, based on a preset affine motion model, motion vectors of three

subunits: the lower subunit, the upper subunit, and the right subunit that are adjacent to the

first subunit; and

if a motion vector of the left subunit adjacent to the first subunit is available, obtain

the motion vector of the left subunit; or

if a motion vector of the left subunit adjacent to the first subunit is unavailable, derive

the motion vector of the left subunit based on the affine motion model.

17. The apparatus according to claim 11 or 12, wherein the obtaining unit is

specifically configured to:

obtain a first predicted pixel value of the first subunit (P);

derive, based on an affine motion model, motion vectors of M sets of coordinates in

coordinates (1.1, 1.2, 1.3, 1.4) in subunits that are adjacent on the up, down, left and right

to the first subunit (P) having a first vertex (1), which correspond to the first vertex (1) of

the first subunit (P), and motion vectors of M sets of coordinates in coordinates (2.1, 2.2,

2.3, 2.4) in the subunits that are adjacent on the up, down, left and right to the first subunit

(P) having a second vertex (2), which correspond to the second vertex (2) of the first

subunit (P), wherein the first vertex (1) and the second vertex (2) are any two different

vertexes of the first subunit (P), and M is any integer and 1=<M <=4;

obtain M motion vector pairs by grouping the motion vectors of the M sets of

coordinates in the coordinates (1.1, 1.2, 1.3, 1.4) in the subunits that are adjacent on the up,

down, left and right to the first subunit (P) having the first vertex (1), which correspond to

the first vertex (1) of the first subunit (P), and the motion vectors of the M sets of

coordinates in the coordinates (2.1, 2.2, 2.3, 2.4) in the subunits that are adjacent on the up,

down, left and right to the first subunit (P) having the second vertex (2), which correspond
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to the second vertex (2) of the first subunit (P), wherein a first motion vector pair in the M

motion vector pairs comprises a motion vector of first coordinates corresponding to the

first vertex (1) of the first subunit (P) and a motion vector of first coordinates

corresponding to the second vertex (2) of the first subunit (P), and the first coordinates are

upper coordinates or lower coordinates or left coordinates or right coordinates;

perform calculation on the M motion vector pairs based on the affine motion model,

to obtain M motion vectors of the first subunit (P);

obtain M second predicted pixel values of the first subunit (P) based on the M motion

vectors of the first subunit (P); and

obtain the pixel value of the first subunit (P) based on the first predicted pixel value

of the first subunit (P) and the M second predicted pixel values.

18. The apparatus according to any one of claims 11 to 17, wherein

the determining unit is further configured to: before the filtering unit performs, based

on the pixel values of the first subunit and the pixel values of the second subunit, filtering

processing on the pixels adjacent to the filtering boundary, determine a boundary strength

value of the filtering boundary; and

the filtering unit is specifically configured to perform, based on the boundary strength

value of the filtering boundary determined by the determining unit, initial thresholds Ho

and 'c, and pixel differences between pixel values of a plurality of pixels that are adjacent

to the filtering boundary and that are in the first subunit and the second subunit, filtering

processing on the pixels adjacent to the filtering boundary by using a second preset

algorithm.

19. The apparatus according to claim 18, wherein the determining unit is specifically

configured to:

when any one of the following conditions (1) to (3) is a tme condition, set the

boundary strength value of the filtering boundary to 1; otherwise, set the boundary

strength value of the filtering boundary to 0:

(1) the first subunit has one motion vector; the second subunit has one motion vector;

and a motion vector difference between horizontal components or vertical components of

the motion vector of the first subunit and the motion vector of the second subunit is greater

than or equal to a motion vector difference threshold T;
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(2) the first subunit has two motion vectors and reference images indicated by the two

motion vectors are different; the second subunit has two motion vectors and reference

images indicated by the two motion vectors are different; and a motion vector difference

between horizontal components or vertical components of two motion vectors is greater

than or equal to a motion vector difference threshold T; and

(3) the first subunit has two motion vectors and reference images indicated by the

two motion vectors are the same; the second subunit has two motion vectors and reference

images indicated by the two motion vectors are the same; and the following two

conditions a and b are tme conditions:

(a) a difference between horizontal components or vertical components of two motion

vectors that indicate a forward reference candidate list listO is greater than or equal to a

motion vector difference threshold T; or a difference between horizontal components or

vertical components of two motion vectors that indicate a backward reference candidate

list list 1 is greater than or equal to a motion vector difference threshold T; and

(b) a difference between horizontal components or vertical components of a motion

vector that indicates a forward reference candidate list listO and that is of the first subunit

and a motion vector that indicates a backward reference candidate list list 1 and that is of

the second subunit is greater than or equal to a motion vector difference threshold T; or a

difference between horizontal components or vertical components of a motion vector that

indicates a backward reference candidate list list 1 and that is of the first subunit and a

motion vector that indicates a forward reference candidate list listO and that is of the

second subunit is greater than or equal to a motion vector difference threshold T.

20. The apparatus according to claim 19, wherein

the motion vector difference threshold T is four times 1/4 of luminance sampling

precision; or

if motion models of the first subunit and the second subunit are different, the motion

vector difference threshold T is 1/4 ofluminance sampling precision, or if motion models

of the first subunit and the second subunit are the same, the motion vector difference

threshold T is four times 1/4 ofluminance sampling precision.

21. A computer program product comprising program code which when executed on

a processor cause the processor to perform the method according to any of claims 1 to 10.
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