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FILTERING METHOD FOR REMOVING BLOCKING ARTIFACT AND APPARATUS 

[0001] This application claims priority to Chinese Patent Application No. 201610064753.8, 

filed with the Chinese Patent Office on January 29, 2016 and entitled "FILTERING METHOD FOR 

REMOVING BLOCKING ARTIFACT AND APPARATUS", which is incorporated herein by 

reference in its entirety. 5 

TECHNICAL FIELD 

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

a filtering method for removing a blocking artifact and an apparatus. 

BACKGROUND 

[0003] In a video coding compression technology, block-based hybrid video coding is mainly 10 

performed, to divide a video image of one frame into a plurality of blocks (block), and implement 

video coding compression on a per-block basis through prediction (including intra-frame prediction 

and inter-frame prediction), transformation, quantization, entropy encoding, and other steps. To be 

specific, motion information of a block is first obtained through block-based motion compensation 

prediction (Motion Compensation Prediction, MCP), and a predicted pixel value of the block is 15 

determined based on the motion information; then transformation and quantization are performed 

on a residual between an original pixel value and the predicted pixel value of the block; and finally 

quantized transform coefficients and coding mode information (such as a code block size, a 

prediction mode, a motion vector, and other information) are converted into bit-streams through 

entropy encoding processing and the bit-streams are sent to a decoder. 20 

[0004] Because the block-based hybrid video coding is to divide each image into blocks of 

different sizes and then perform block prediction, block transformation, and block quantization, a 

correlation between blocks is overlooked, and reconstruction precision of a pixel value on a 

boundary of a block is lower than that of a pixel value in the middle of the block, resulting in block 

incoherence, namely, a "blocking artifact". Consequently, an image obtained after decoding and 25 

reconstruction is evidently presented like blocks spliced together. Therefore, after the decoding and 

reconstruction, "blocking artifact removal" processing needs to be performed on the image. 

[0005] Currently a common method for removing a blocking artifact is overlapped block 

motion compensation (Overlapped Block Motion Compensation, OBMC). This method considers 
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all motion vectors as a continuous field, and suggests that an internal pixel is not only affected by a 

motion vector of a current block but also affected by surrounding motion vectors to a large extent. 

Motion vectors of sub-blocks adjacent to the current block in up, down, left, and right directions are 

obtained. If the motion vectors exist and are different from the motion vector of the current 

sub-block, motion compensation is performed on the current block by using the motion vectors, to 5 

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". 

[0006] The foregoing method is performed based on a translational model, in other words, 

provided that all motions in an image block are translational motions. Therefore, the existing 10 

OBMC suggests that only blocks that are located on upper and left boundaries are filtered. In this 

case, if the prediction unit includes prediction units of a non-translational mode (for example, an 

affine motion model), and motion vectors of these prediction unit blocks are different, filtering 

processing cannot be performed on the internal prediction units of the unit if the foregoing method 

is still used. Therefore, a "blocking artifact" still exists between blocks, affecting coding precision 15 

and subjective and objective effects. 

SUMMARY 

[0007] 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 20 

are affected. 

[0008] To achieve the foregoing objective, the following technical solutions are used in 

embodiments of the present invention. 

[0009] 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, 25 

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 

N×N pixels, and N is an integer greater than or equal to 1; 30 

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 
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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. 

[0010] When the filtering boundary is a vertical filtering boundary, the first subunit is an upper 5 

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 horizontal 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. 10 

[0011] 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. 

[0012] Optionally, in an implementable manner of the first aspect, for the first subunit in the at 15 

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 20 

filtering boundary. 

[0013] 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 25 

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. 

[0014] 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: 30 

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 
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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. 

[0015] The calculating a motion vector of each of an upper subunit, a lower subunit, a left 5 

subunit, and a right subunit that are adjacent to the first subunit includes: 

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

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational motion model, the motion 

vector of each of the upper subunit, the lower subunit, the left subunit, and the right subunit that are 10 

adjacent to the first subunit; or 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational 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 a prediction unit in which the upper subunit adjacent to the 15 

first subunit is located exists, using a motion vector of the first subunit as a motion vector of the 

upper subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of 

the first subunit does not exist, deriving a motion vector of the upper subunit by using the preset 

non-translational motion model; or 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 20 

prediction unit, deriving, based on a preset non-translational 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 a prediction unit in which the left subunit adjacent to the first 

subunit is located exists, using a motion vector of the first subunit as a motion vector of the left 

subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of the first 25 

subunit does not exist, deriving a motion vector of the left subunit by using the preset 

non-translational motion model. 

[0016] Optionally, in still another implementable manner of the first aspect, the obtaining a first 

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

obtaining a first predicted pixel value of the first subunit (P); 30 

deriving, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates (1.1), lower coordinates (1.2), left coordinates (1.3), and right 

coordinates (1.4) that are adjacent to a first vertex (1) of the first subunit (P), and motion vectors of 

M sets of coordinates in upper coordinates (2.1), lower coordinates (2.2), left coordinates (2.3), and 
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right coordinates (2.4) that are adjacent to a second vertex (2) of the first subunit (P), where the first 

vertex (1) and the second vertex (2) are any two different vertexes of the first subunit (P), and M is 

any integer ranging from 1 to 4; 

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

coordinates in the upper coordinates (1.1), the lower coordinates (1.2), the left coordinates (1.3), 5 

and the right coordinates (1.4) that are adjacent to the first vertex (1) of the first subunit (P), and the 

motion vectors of the M sets of coordinates in the upper coordinates (2.1), the lower coordinates 

(2.2), the left coordinates (2.3), and the right coordinates (2.4) that are adjacent to the second vertex 

(2) of the first subunit (P), where a first motion vector pair in the M motion vector pairs includes a 

motion vector of first coordinates adjacent to the first vertex (1) of the first subunit (P) and a motion 10 

vector of first coordinates adjacent 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; 

separately performing calculation on the M motion vector pairs based on the preset 

non-translational 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 15 

vectors of the first subunit (P); and 

obtaining the first 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 by using a first preset 

algorithm. 

[0017] In this way, considering a correlation of motion vectors of different subunits, motion 20 

compensation is performed on the first subunit based on a motion vector of a subunit adjacent to the 

first subunit, or the motion vector of the first unit is calculated based on a coordinate point adjacent 

to the first subunit, to perform motion compensation on the first subunit. Therefore, data 

redundancy and a data coding length are reduced, and prediction precision of the first subunit is 

improved. 25 

[0018] Optionally, in still another implementable manner of the first aspect, the 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 may include: 

determining a boundary strength value of the filtering boundary; 

obtaining, based on the boundary strength value of the filtering boundary, initial 30 

thresholds 0  and , a quantization parameter of the first subunit, and a quantization parameter 

of the second subunit, thresholds 


 and t  corresponding to the filtering boundary; and 

performing, based on 


, t , and pixel differences between pixel values of M pixels that 
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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, where M is an integer greater 

than or equal to 1. 

[0019] 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 5 

division of the transform unit and the prediction unit. 

[0020] 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, 10 

where each subunit includes N×N 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 15 

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 20 

processing on pixels adjacent to the filtering boundary. 

[0021] When the filtering boundary is a vertical 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 horizontal filtering boundary, the first subunit is a left 25 

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

filtering boundary. 

[0022] 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 30 

subjective quality of an image are improved. 

[0023] 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 
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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. 

[0024] In this way, not only a boundary that is in the prediction unit and that is located on the 5 

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 10 

motion prediction units in the prediction unit is removed. 

[0025] Optionally, in another implementable manner of the second aspect, the obtaining unit 

may be specifically 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 15 

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

from 1 to 4; 

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

of the M subunits; and 

obtain the first pixel value of the first subunit based on the first predicted pixel value of 20 

the first subunit and the M second predicted pixel values by using a first preset algorithm. 

[0026] The calculating a motion vector of each of an upper subunit, a lower subunit, a left 

subunit, and a right subunit that are adjacent to the first subunit includes: 

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

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 25 

motion prediction unit, deriving, based on a preset non-translational 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; or 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational motion model, motion vectors 30 

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 a prediction unit in which the upper subunit adjacent to the 

first subunit is located exists, using a motion vector of the first subunit as a motion vector of the 

upper subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of 
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the first subunit does not exist, deriving a motion vector of the upper subunit by using the preset 

non-translational motion model; or 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 

prediction unit, deriving, based on a preset non-translational motion model, motion vectors of three 

subunits: the lower subunit, the upper subunit, and the right subunit that are adjacent to the first 5 

subunit; and if a motion vector of a prediction unit in which the left subunit adjacent to the first 

subunit is located exists, using a motion vector of the first subunit as a motion vector of the left 

subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of the first 

subunit does not exist, deriving a motion vector of the left subunit by using the preset 

non-translational motion model. 10 

[0027] Optionally, in still another implementable manner of the second aspect, the obtaining 

unit may be further specifically configured to: 

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

derive, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates (1.1), lower coordinates (1.2), left coordinates (1.3), and right 15 

coordinates (1.4) that are adjacent to a first vertex (1) of the first subunit (P), and motion vectors of 

M sets of coordinates in upper coordinates (2.1), lower coordinates (2.2), left coordinates (2.3), and 

right coordinates (2.4) that are adjacent to a second vertex (2) of the first subunit (P), where the first 

vertex (1) and the second vertex (2) are any two different vertexes of the first subunit (P), and M is 

any integer ranging from 1 to 4; 20 

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

coordinates in the upper coordinates (1.1), the lower coordinates (1.2), the left coordinates (1.3), 

and the right coordinates (1.4) that are adjacent to the first vertex (1) of the first subunit (P), and the 

motion vectors of the M sets of coordinates in the upper coordinates (2.1), the lower coordinates 

(2.2), the left coordinates (2.3), and the right coordinates (2.4) that are adjacent to the second vertex 25 

(2) of the first subunit (P), where a first motion vector pair in the M motion vector pairs includes a 

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

vector of first coordinates adjacent 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; 

separately perform calculation on the M motion vector pairs based on the preset 30 

non-translational 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 first pixel value of the first subunit (P) based on the first predicted pixel value 
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of the first subunit (P) and the M second predicted pixel values by using a first preset algorithm. 

[0028] In this way, considering a correlation of motion vectors of different subunits, motion 

compensation is performed on the first subunit based on a motion vector of a subunit adjacent to the 

first subunit, or the motion vector of the first unit is calculated based on a coordinate point adjacent 

to the first subunit, to perform motion compensation on the first subunit. Therefore, data 5 

redundancy and a data coding length are reduced, and prediction precision of the first subunit is 

improved. 

[0029] Optionally, in still another implementable manner of the second aspect, the determining 

unit is further configured to determine a boundary strength value of the filtering boundary; and 

the filtering unit is specifically configured to: obtain, based on the boundary strength 10 

value of the filtering boundary, initial thresholds 0  and 0t
, a quantization parameter of the first 

subunit, and a quantization parameter of the second subunit, thresholds 


 and t  corresponding 

to the filtering boundary; and 

perform, based on 


, t , and pixel differences between pixel values of M pixels that 

are adjacent to the filtering boundary and that are in the first subunit and the second subunit, 15 

filtering processing on the pixels adjacent to the filtering boundary, where M is an integer greater 

than or equal to 1. 

[0030] 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. 20 

[0031] It should be noted that the function modules described in the second aspect may be 

implemented by using hardware, or may be implemented by hardware by executing corresponding 

software. The hardware or the software includes one or more modules corresponding to the 

foregoing functions, for example, a communications unit, configured to communicate with an 

external network element; a processor, configured to implement functions of the division unit, the 25 

determining unit, the obtaining unit, and the filtering unit; and a memory, configured to store a 

corresponding application program. The processor, the communications unit, and the memory are 

connected by using a bus and communicate with each other. Specific implementations are as 

follows: 

[0032] According to a third aspect, an embodiment of the present invention further provides a 30 

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, 



10 

where each subunit includes N×N 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 obtain a first pixel value of a first subunit and a first 5 

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. 10 

[0033] Specifically, for functions performed by the processor, refer to the functions performed 

by the division unit, the determining unit, the obtaining unit and the filtering unit in the filtering unit 

provided in the second aspect. 

[0034] It can be learned from above that the embodiments of the present invention provide a 

filtering method for removing a blocking artifact and a filtering apparatus. Each prediction unit is 15 

divided into the at least two subunits. Each of the at least two subunits obtained by the division unit 

through division is traversed, and the at least one filtering boundary of the at least two subunits is 

determined based on the preset rule. The first pixel value of the first subunit and the first pixel value 

of the second subunit are obtained, where the first subunit and the second subunit are adjacent to the 

filtering boundary. Filtering processing is performed, based on the first pixel value of the first 20 

subunit and the first pixel value of the second subunit, on the pixels adjacent to the filtering 

boundary. In this way, not only pixels in units in the prediction unit that are located on two sides of 

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

filtered, but also filtering processing can be performed on a boundary of the non-translational 

motion prediction unit in the prediction unit, so that a blocking artifact in the prediction unit is 25 

removed, and prediction precision and subjective quality of an image are improved, avoiding a 

problem that a blocking artifact cannot be completely removed because a filtering operation is 

performed only on an upper boundary and a left boundary of a prediction unit, and no filtering 

processing is performed on a boundary of an internal motion compensation block of the prediction 

unit. 30 

BRIEF DESCRIPTION OF DRAWINGS 

[0035] To describe the technical solutions in the embodiments of the present invention or in the 

prior art more clearly, the following briefly describes the accompanying drawings required for 
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describing the embodiments or the prior art. Apparently, the accompanying drawings in the 

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

ordinary skill in the art may still derive other drawings from these accompanying drawings without 

creative efforts. 

[0036] FIG. 1 is a structural diagram of a filtering apparatus according to an embodiment of the 5 

present invention; 

[0037] FIG. 2 is a flowchart of a filtering method for removing a blocking artifact according to 

an embodiment of the present invention; 

[0038] FIG. 3 is a schematic diagram of an image block according to an embodiment of the 

present invention; 10 

[0039] FIG. 4 is a schematic diagram of an image block according to an embodiment of the 

present invention; 

[0040] FIG. 5 is a schematic diagram of an image block according to an embodiment of the 

present invention; and 

[0041] FIG. 6 is a structural diagram of a filtering apparatus according to an embodiment of the 15 

present invention. 

DESCRIPTION OF EMBODIMENTS 

[0042] A main principle of the present invention is as follows: Not only pixels in units in a 

prediction unit that are located on two sides of a sub-block boundary of the prediction unit or a 

sub-block boundary of a transform unit are filtered, but also a non-translational motion prediction 20 

unit is found and filtering processing is performed on a boundary of the non-translational motion 

prediction unit in the prediction unit, so that a blocking artifact in the prediction unit is removed, 

and prediction precision and subjective quality of an image are improved, avoiding a problem that a 

blocking artifact cannot be completely removed because a filtering operation is performed only on 

an upper boundary and a left boundary of a prediction unit on which motion compensation is 25 

performed by using a non-translational motion module, and no filtering processing is performed on 

a boundary of an internal motion compensation block of the prediction unit. Therefore, prediction 

precision and subjective quality of an image are improved. 

[0043] It should be noted that, the terms "first", "second", "third", "fourth", and the like (if 

existent) in the specification, claims, and accompanying drawings of the present invention are 30 

intended to distinguish between similar objects but do not necessarily indicate a specific order. It 

should be understood that the data termed in such a way is interchangeable in proper circumstances, 

so that the embodiments of the present invention described herein can be implemented in an order 
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different from the order illustrated or described herein. In addition, directions or positional relations 

indicated by terms "center", "up", "down", "left", "right", "top", "bottom", "inside", "outside", and 

the like are directions or positional relations that are shown based on the accompanying drawings, 

and are merely used to describe the present invention easily and simplify the description, rather than 

indicate or imply that an indicated system or component needs to have a specific orientation or 5 

needs to be constructed and operated in the specific orientation, and therefore cannot be understood 

as a limitation on the present invention. 

[0044] The following clearly and completely describes the technical solutions in the 

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

embodiments of the present invention. Apparently, the described embodiments are merely some 10 

rather than all of the embodiments of the present invention. All other embodiments obtained by 

persons of ordinary skill in the art based on the embodiments of the present invention without 

creative efforts shall fall within the protection scope of the present invention. 

[0045] FIG. 1 is a structural diagram of a filtering apparatus that can perform a method provided 

in the present invention. The filtering apparatus is configured to perform filtering processing on an 15 

image block. The image block is divided into at least one prediction unit, at least one 

non-translational motion prediction unit, and at least one transform unit. The prediction unit 

includes a non-translational motion prediction unit. The filtering apparatus may be a video coding 

apparatus or a video decoding apparatus. The video coding apparatus or the video decoding 

apparatus may be any apparatus that needs to output or store a video, for example, a notebook 20 

computer, a tablet computer, a personal computer, a mobile phone, or a video server. Referring to 

FIG. 1, the filtering apparatus may include a communications interface 1001, a processor 1002, a 

memory 1003, and at least one communications bus 1004, configured to implement connections and 

mutual communication between these components. 

[0046] The communications interface 1001 may be configured to perform data communication 25 

with an external network element. 

[0047] The processor 1002 may be a central processing unit (central processing unit, CPU for 

short), or may be an application-specific integrated circuit (Application Specific Integrated Circuit, 

ASIC), or one or more integrated circuits configured to implement this embodiment of the present 

invention, for example, one or more microprocessors (digital signal processor, DSP) or one or more 30 

field programmable gate arrays (Field Programmable Gate Array, FPGA). 

[0048] The memory 1003 may be a volatile memory (volatile memory), such as a random 

access memory (random-access memory, RAM); or a non-volatile memory (non-volatile memory), 

such as a read-only memory (read-only memory, ROM), a flash memory (flash memory), a hard 
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disk drive (hard disk drive, HDD), or a solid-state drive (solid-state drive, SSD); or a combination 

of the foregoing types of memories, and is configured to store an application program that can 

implement a filtering method provided in the present invention. 

[0049] 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 (Industry Standard 5 

Architecture, ISA) bus, a Peripheral Component Interconnect (Peripheral Component, PCI) bus, an 

Extended Industry Standard Architecture (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. 

[0050] Specifically, the processor 1002 is configured to: 10 

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

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, 15 

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. 

[0051] When the filtering boundary is a vertical 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 20 

filtering boundary; or 

when the filtering boundary is a horizontal 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. 

[0052] For any one of the at least two subunits, if the subunit is included in the non-translational 25 

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. 30 

[0053] 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; 
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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 

predicted pixel values, and average results after the weighting to obtain the first pixel value of the 

first subunit, where M is any integer ranging from 1 to 4. 5 

[0054] That the processor 1002 calculates a motion vector of each of an upper subunit, a lower 

subunit, a left subunit, and a right subunit that are adjacent to the first subunit may be: 

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

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational motion model, the motion 10 

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

adjacent to the first subunit; or 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational motion model, motion vectors 

of three subunits: the lower subunit, the left subunit, and the right subunit that are adjacent to the 15 

first subunit; and if a motion vector of a prediction unit in which the upper subunit adjacent to the 

first subunit is located exists, using a motion vector of the first subunit as a motion vector of the 

upper subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of 

the first subunit does not exist, deriving a motion vector of the upper subunit by using the preset 

non-translational motion model; or 20 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 

prediction unit, deriving, based on a preset non-translational 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 a prediction unit in which the left subunit adjacent to the first 

subunit is located exists, using a motion vector of the first subunit as a motion vector of the left 25 

subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of the first 

subunit does not exist, deriving a motion vector of the left subunit by using the preset 

non-translational motion model. 

[0055] Optionally, the processor 1002 may be further configured to: 

obtain a first predicted pixel value of the first subunit; 30 

derive, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates, lower coordinates, left coordinates, and right coordinates that are 

adjacent to a first vertex of the first subunit, and motion vectors of M sets of coordinates in upper 

coordinates, lower coordinates, left coordinates, and right coordinates that are adjacent to a second 
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vertex of the first subunit, where the first vertex and the second vertex are any two different 

vertexes of the first subunit, and M is any integer ranging from 1 to 4; 

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

coordinates in the upper coordinates, the lower coordinates, the left coordinates, and the right 

coordinates that are adjacent to the first vertex of the first subunit, and the motion vectors of the M 5 

sets of coordinates in the upper coordinates, the lower coordinates, the left coordinates, and the right 

coordinates that are adjacent to the second vertex of the first subunit, where a first motion vector 

pair in the M motion vector pairs includes a motion vector of first coordinates adjacent to the first 

vertex of the first subunit and a motion vector of first coordinates adjacent to the second vertex of 

the first subunit, and the first coordinates are upper coordinates or lower coordinates or left 10 

coordinates or right coordinates; 

separately perform calculation on the M motion vector pairs based on the preset 

non-translational motion model, to obtain M motion vectors of the first subunit; 

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

vectors of the first subunit; and 15 

obtain 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. 

[0056] Optionally, the processor 1002 may be further configured to: 

determine a boundary strength value of the filtering boundary; and 

perform, based on the boundary strength value of the filtering boundary, initial 20 

thresholds 0  and 0t
, and pixel differences between pixel values of 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. 

[0057] It can be learned from above that the filtering apparatus provided in this embodiment of 

the present invention divides each prediction unit into the at least two subunits; traverses each of the 25 

at least two subunits obtained by the division unit through division, and determines the at least one 

filtering boundary of the at least two subunits based on the preset rule; obtains the first pixel value 

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

second subunit are adjacent to the filtering boundary; and performs, based on the first pixel value of 

the first subunit and the first pixel value of the second subunit, filtering processing on the pixels 30 

adjacent to the filtering boundary. In this way, not only pixels in units in the prediction unit that are 

located on two sides of the sub-block boundary of the prediction unit or the sub-block boundary of 

the transform unit are filtered, but also filtering processing can be performed on a boundary of the 

non-translational motion prediction unit in the prediction unit, so that a blocking artifact in the 
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prediction unit is removed, and prediction precision and subjective quality of an image are 

improved, avoiding a problem that a blocking artifact cannot be completely removed because a 

filtering operation is performed only on an upper boundary and a left boundary of a prediction unit, 

and no filtering processing is performed on a boundary of an internal motion compensation block of 

the prediction unit. 5 

[0058] For ease of description, Embodiment 1 shows and describes in detail, in a form of steps, 

a filtering method for removing a blocking artifact provided in the present invention. The shown 

steps may also be performed in, for example, a computer system including a set of executable 

instructions other than the apparatus shown in FIG. 1. In addition, although a logical order is shown 

in the figure, the shown or described steps may be performed in a different order in some cases. 10 

Embodiment 1 

[0059] FIG. 2 is a flowchart of a filtering method for removing a blocking artifact according to 

an embodiment of the present invention. The method is performed by the filtering apparatus shown 

in FIG. 1, and is used to perform filtering processing on an image block. The image block is divided 

into at least one prediction unit and at least one transform unit. The prediction unit includes a 15 

non-translational motion prediction unit. 

[0060] The image block may be a coding image block, or may be a decoding image block. 

When the filtering apparatus is a video coding apparatus, the image block is a coding image block. 

When the filtering apparatus is a video decoding apparatus, the image block is a decoding image 

block. 20 

[0061] In the High Efficiency Video Coding (High Efficiency Video Coding, HEVC) standard, 

a size of an image block may fall into four levels: 64×64, 32×32, 16×16, and 8×8. An image block 

of each level may be divided into prediction units of different sizes based on intra-frame prediction 

and inter-frame prediction. Each prediction unit may be classified into a translational motion 

prediction unit and a non-translational motion prediction unit based on translational motion 25 

model-based motion compensation prediction and non-translational motion model-based motion 

compensation prediction. The image block of each level may be divided into transform units of 

different sizes based on different transform methods. 

[0062] It should be noted that a non-translational motion described in the present invention may 

include any irregular motion such as an affine motion, a scale motion, a rotational motion, or a 30 

perspective motion. That the prediction unit includes a non-translational motion prediction unit 

means that a prediction unit intersects with a non-translational motion prediction unit. Optionally, 

the prediction unit may include a translational motion prediction unit and a non-translational motion 
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prediction unit. 

[0063] For example, as shown in FIG. 3, if inter-frame prediction is performed for a 32×32 

image block, the 32×32 image block may be independently used as one prediction unit. If motion 

compensation prediction is performed on the prediction unit by using a non-translational motion 

module, the prediction unit may be divided into non-translational motion prediction units of 5 

different sizes on a basis of each non-translational motion prediction unit. If different transform 

modes are used for units of different sizes in the 32×32 image block, the 32×32 image block may be 

divided into transform units of different sizes on a basis of each transform unit. 

[0064] Motion vectors of adjacent units that are obtained based on a non-translational motion 

model are different. Therefore, to remove a blocking artifact between the adjacent units that are in 10 

the prediction unit on which motion compensation prediction is performed based on the 

non-translational motion model, a boundary between the adjacent units further needs to be found, so 

that filtering processing can be performed on a pixel near the boundary. As shown in FIG. 2, the 

method may include the following steps. 

[0065] S101. Divide each prediction unit into at least two subunits, where each subunit includes 15 

N×N pixels, and N is an integer greater than or equal to 1. 

[0066] A value of N may be set as required, and this is not limited in this embodiment of the 

present invention. Optionally, N is 4 by default. 

[0067] For example, a w×h prediction unit may be divided into a plurality of 4×4 subunits. In 

this embodiment of the present invention, the 4×4 subunit may represent a subunit that includes 4×4 20 

pixels. 

[0068] S102. 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. 

[0069] Optionally, for any one of the at least two subunits, the determining a filtering boundary 

of the subunit based on a preset rule may include: 25 

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

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, determining the first boundary of the 

subunit as a filtering boundary, where the first boundary is any boundary of the subunit. 30 

[0070] In this way, not only pixels in the prediction unit that are located on the sub-block 

boundary of the prediction unit or the sub-block boundary of the transform unit are found, but also a 

boundary between adjacent units that are in the prediction unit on which motion compensation 

prediction is performed based on the non-translational motion model can be obtained. 
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[0071] For example, as shown in FIG. 3, a 32×32 prediction unit may be divided into 64 4×4 

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 5 

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 S102, and 

filtering processing may be performed on a pixel near the boundary of the subunit through 10 

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. 

[0072] 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 15 

limited to a naming manner in this example. 

[0073] S103. 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. 

[0074] When the filtering boundary is a vertical 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 20 

filtering boundary; or 

when the filtering boundary is a horizontal 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. 

[0075] It should be noted that the vertical filtering boundary is a sub-block boundary of a 25 

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 30 

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 
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x-axis. 

[0076] For example, the first pixel value of the first subunit or the second subunit may be 

obtained in the following manner 1 or manner 2. Because a manner of obtaining the first pixel value 

of the first subunit is the same as that of obtaining the first pixel value of the second subunit, for 

ease of description, only obtaining the first pixel value of the first subunit is used as an example to 5 

describe the manner 1 or manner 2. 

[0077] Manner 1: 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, where M is any integer ranging 

from 1 to 4; 10 

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

of the M subunits; and 

obtain 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. 

[0078] It should be noted that in this embodiment of the present invention, the motion vector 15 

includes a horizontal component and a vertical component. The horizontal component is a 

component parallel with the x-axis, and the vertical component is a component parallel with the 

y-axis. 

[0079] The first predicted pixel value of the first subunit may be an original pixel value that is 

derived based on a motion model. For example, when the first subunit is an affine motion unit, a 20 

motion vector of each pixel in the first subunit may be obtained based on the following affine 

motion model (1). Then each pixel in the first subunit is traversed to find, in a designated reference 

frame based on the motion vector of the pixel, a pixel that matches the pixel. A pixel value of the 

pixel in the reference frame is used as a predicted pixel value of the pixel in the first subunit. 

Predicted pixel values that are obtained by traversing all the pixels are combined into first predicted 25 

pixel values of the first subunit. It may be understood that if the first subunit includes N×N pixels, 

the obtained first predicted pixel values of the first subunit are an N×N matrix. In addition, an 

existing interpolation filtering algorithm may be used to find, in the designated reference frame 

based on the motion vector of the pixel, the pixel that matches the pixel, and this is not described in 

detail herein. It should be noted that in this embodiment of the present invention, the reference 30 

frame may be a forward reference frame, or may be a backward reference frame. 
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[0080] In the affine motion model (1), 0 0( , )x y 
 may be usually a motion vector of a left 

vertex (0, 0) of the first subunit, 1 1( , )x y 
 may be usually a motion vector of a right vertex (w, 0) 

of the first subunit, where w may be a width of the first subunit, and 
( , )x y 

 is a motion vector of 

a pixel ( , )x y  in the first subunit. 

[0081] The upper subunit adjacent to the first subunit is a subunit adjacent to an upper boundary 5 

of the first subunit, the lower subunit adjacent to the first subunit is a subunit adjacent to a lower 

boundary of the first subunit, the left subunit adjacent to the first subunit is a subunit adjacent to a 

left boundary of the first subunit, and the right subunit adjacent to the first subunit is a subunit 

adjacent to a right boundary of the first subunit. 

[0082] For example, as shown in FIG. 3, if the first subunit is a subunit 2, a subunit a is the 10 

upper subunit of the first subunit, a subunit b is the lower subunit of the first subunit, a subunit c is 

the left subunit of the first subunit, and a subunit d is the right subunit of the first subunit. 

[0083] Optionally, the 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 may include: 

if the first subunit is included in the non-translational motion prediction unit, or the first 15 

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational motion model, the motion 

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

subunit that are adjacent to the first subunit; or 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational 20 

motion prediction unit, deriving, based on a preset non-translational 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 a prediction unit in which the upper subunit adjacent to the 

first subunit is located exists, using a motion vector of the first subunit as a motion vector of the 

upper subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of 25 

the first subunit does not exist, deriving a motion vector of the upper subunit by using the preset 

non-translational motion model; or 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 

prediction unit, deriving, based on a preset non-translational motion model, motion vectors of three 

subunits: the lower subunit, the upper subunit, and the right subunit that are adjacent to the first 30 

subunit; and if a motion vector of a prediction unit in which the left subunit adjacent to the first 

subunit is located exists, using a motion vector of the first subunit as a motion vector of the left 

subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of the first 
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subunit does not exist, deriving a motion vector of the left subunit by using the preset 

non-translational motion model. 

[0084] In this embodiment of the present invention, the non-translational motion may be any 

irregular motion such as an affine motion, a scale motion, a rotational motion, or a perspective 

motion. Therefore, corresponding to different non-translational motions, the deriving a motion 5 

vector of the subunit by using the preset non-translational motion model may include: 

deriving the motion vector of the subunit based on the affine motion model (1); or 

deriving the motion vector of the subunit based on a scale motion model (2): 
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in the scale motion model (2), 0 0( , )x y 
 may be usually a motion vector of a left vertex 10 

(0, 0) of the first subunit, 0 1( , )a a
 is a set of preset scale factors, 0a  is a scale factor in the 

horizontal direction, 1a  is a scale factor in the vertical direction, and 
( , )x y 

 is a motion vector 

of a pixel ( , )x y  in the first subunit; or 

deriving the motion vector of the subunit based on a rotational motion model (3): 
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in the rotational motion model (3), 0 0( , )x y 
 may be usually a motion vector of a left 

vertex (0, 0) of the first subunit, and 
( , )x y 

 is a motion vector of a pixel ( , )x y  in the first 

subunit; or 

deriving the motion vector of the subunit based on a perspective motion model (4): 
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in the perspective motion model (4), 0 0( , )x y 
 may be usually a motion vector of a left 

vertex (0, 0) of the first subunit, 1 1( , )x y 
 may be usually a motion vector of a right vertex (w, 0) 

of the first subunit, 2 2( , )x y 
 may be usually a motion vector of a lower left vertex (0, h) of the 

first subunit, 3 3( , )x y 
 may be usually a motion vector of a lower right vertex (w, h) of the first 

subunit, where w may be a width of the first subunit, and h is a height of the first subunit, and 25 
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( , )x y 
 is a motion vector of a pixel ( , )x y  in the first subunit. 

[0085] The second pixel value may be a new pixel value that is obtained by performing motion 

compensation on the first subunit by using a subunit adjacent to the first subunit. 

[0086] Optionally, when M is 4, the obtaining M second predicted pixel values of the first 

subunit based on the motion vectors of the M subunits may include: 5 

performing motion compensation on the first subunit based on the motion vector of the 

upper subunit adjacent to the first subunit, to obtain one second predicted pixel value; 

performing motion compensation on the first subunit based on a motion vector of the 

lower subunit adjacent to the first subunit, to obtain one second predicted pixel value; 

performing motion compensation on the first subunit based on the motion vector of the 10 

left subunit adjacent to the first subunit, to obtain one second predicted pixel value; and 

performing motion compensation on the first subunit based on a motion vector of the 

right subunit adjacent to the first subunit, to obtain one second predicted pixel value. 

[0087] It should be noted that an implementation of performing motion compensation on the 

first subunit based on the motion vector of the upper subunit adjacent to the first subunit, to obtain 15 

one second predicted pixel value is basically the same as that of performing motion compensation 

based on the lower subunit or the left subunit or the right subunit adjacent to the first subunit. For 

ease of description, herein only the implementation of performing motion compensation on the first 

subunit based on the motion vector of the upper subunit adjacent to the first subunit, to obtain one 

second predicted pixel value is used as an example for description. 20 

[0088] For example, the motion vector of the upper subunit adjacent to the first subunit may be 

used as the motion vector of the first subunit, then a unit that matches the first subunit is found in 

the designated reference frame based on the motion vector, and a pixel value of the matched unit in 

the reference frame is used as a second predicted pixel value of the first subunit. 

[0089] Optionally, the obtaining the first pixel value of the first subunit based on the first 25 

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

preset algorithm may include: 

separately weighting the first predicted pixel value of the first subunit and the M second 

predicted pixel values, and averaging results after the weighting to obtain the first pixel value of the 

first subunit. 30 

[0090] Specifically, the first predicted pixel value and each second predicted pixel value of the 

first subunit may be weighted first based on the following formula (5), to obtain M weighted pixel 

values, and the M weighted pixel values are averaged to obtain the first pixel value of the first 

subunit: 
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(i, j) (i, j)*W (i, j) (i, j)*W (i, j)C C M M MP P P  
 (5) 

[0091] In the formula (5), 
(i, j)CP  is the first predicted pixel value of the first subunit, 

(i, j)NP  

is the second predicted pixel value of the first subunit, 
(i, j)NW  is a weighting matrix 

corresponding to the second predicted pixel value 
(i, j)NP , 

(i, j)CP  is a pixel value that is obtained 

after weighting the first pixel value and the second pixel value of the first subunit, and a value of M 5 

may range from 1 to 4. 

[0092] For example, if the first subunit includes 4×4 pixels, the first predicted pixel values and 

the second predicted pixel values of the first subunit are both 4×4 matrices. Generally, weighting 

matrices 1W , 2W , 3W , and 4W  corresponding to predicted pixel values 1P , 2P , 3P , and 4P  that 

are obtained by performing motion compensation by using the four subunits: the upper, lower, left, 10 

and right subunits are: 
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[0093] Manner 2: Obtain a first predicted pixel value of the first subunit P; 

derive, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates 1.1, lower coordinates 1.2, left coordinates 1.3, and right 

coordinates 1.4 that are adjacent to a first vertex 1 of the first subunit P, and motion vectors of M 

sets of coordinates in upper coordinates 2.1, lower coordinates 2.2, left coordinates 2.3, and right 20 

coordinates 2.4 that are adjacent to a second vertex 2 of the first subunit P, where M is any integer 
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ranging from 1 to 4; 

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

coordinates in the upper coordinates 1.1, the lower coordinates 1.2, the left coordinates 1.3, and the 

right coordinates 1.4 that are adjacent to the first vertex 1 of the first subunit P, and the motion 

vectors of the M sets of coordinates in the upper coordinates 2.1, the lower coordinates 2.2, the left 5 

coordinates 2.3, and the right coordinates 2.4 that are adjacent to the second vertex 2 of the first 

subunit P, where a first motion vector pair in the M motion vector pairs includes a motion vector of 

first coordinates adjacent to the first vertex 1 of the first subunit P and a motion vector of first 

coordinates adjacent 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; 10 

separately perform calculation on the M motion vector pairs based on the preset 

non-translational 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 first pixel value of the first subunit P based on the first predicted pixel value 15 

of the first subunit P and the M second predicted pixel values by using a first preset algorithm. 

[0094] The upper coordinates 1.1 adjacent to the first vertex 1 of the first subunit P may be 

coordinates of a first vertex of a subunit adjacent to an upper boundary of the first subunit. The 

lower coordinates 1.2 adjacent to the first vertex 1 of the first subunit P may be coordinates of a first 

vertex of a subunit adjacent to a lower boundary of the first subunit P. The left coordinates 1.3 20 

adjacent to the first vertex of the first subunit P may be coordinates of a first vertex of a subunit 

adjacent to a left boundary of the first subunit. The right coordinates 1.4 adjacent to the first vertex 

of the first subunit P may be coordinates of a first vertex of a subunit adjacent to a right boundary of 

the first subunit. 

[0095] The upper coordinates 2.1 adjacent to the second vertex 2 of the first subunit P may be 25 

coordinates of a second vertex of the subunit adjacent to the upper boundary of the first subunit. 

The lower coordinates 2.2 adjacent to the second vertex 2 of the first subunit P may be coordinates 

of a second vertex of the subunit adjacent to the lower boundary of the first subunit. The left 

coordinates 2.3 adjacent to the second vertex 2 of the first subunit P may be coordinates of a second 

vertex of the subunit adjacent to the left boundary of the first subunit. The right coordinates 2.4 30 

adjacent to the second vertex 2 of the first subunit P may be coordinates of a second vertex of the 

subunit adjacent to the right boundary of the first subunit. It should be noted that in this 

embodiment of the present invention, a first vertex of a subunit may be any one of four vertexes: an 

upper left vertex, a lower left vertex, an upper right vertex, and a lower right vertex of the subunit, 
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and a second vertex of the subunit may be any one of vertexes other than the first vertex in the four 

vertexes: the upper left vertex, the lower left vertex, the upper right vertex, and the lower right 

vertex of the subunit. A vertex of the subunit may be a coordinate point of a pixel at a position of 

the vertex. Generally, an upper left vertex of the first subunit P is set as an origin (0, 0), and 

coordinates of other vertexes are correspondingly set based on a position of the origin. 5 

[0096] For example, as shown in FIG. 4, the first subunit P is a 4×4 subunit. 4×4 is a quantity of 

pixels, and a spacing between adjacent pixels in the horizontal direction or the vertical direction is 

1. It is assumed that the first vertex 1 of the first subunit P is a pixel (0, 0) at the upper left vertex. 

The upper left vertex and an upper right vertex of the first subunit are spaced three pixels apart. 

Therefore, the second vertex 2 of the first subunit P is a pixel (3, 0) at the upper right vertex, the 10 

upper coordinates 1.1 adjacent to the first vertex 1 are a pixel (0, –4) at an upper left vertex of the 

upper subunit adjacent to the upper boundary of the first subunit P, the lower coordinates 1.2 

adjacent to the first vertex 1 are a pixel (0, 4) at an upper left vertex of the lower subunit adjacent to 

the lower boundary of the first subunit P, the left coordinates 1.3 adjacent to the first vertex 1 are a 

pixel (–4, 0) at an upper left vertex of the left subunit adjacent to the left boundary of the first 15 

subunit P, and the right coordinates 1.4 adjacent to the first vertex 1 are a pixel (4, 0) at an upper left 

vertex of the right subunit adjacent to the right boundary of the first subunit P. Likewise, as shown 

in FIG. 4, the upper coordinates 2.1 adjacent to the second vertex 2 that is the pixel (3, 0) are a pixel 

(3, –4) at an upper right vertex of the upper subunit adjacent to the upper boundary of the first 

subunit P, the lower coordinates 2.2 adjacent to the second vertex 2 are a pixel (3, 4) at an upper 20 

right vertex of the lower subunit adjacent to the lower boundary of the first subunit P, the left 

coordinates 2.3 adjacent to the second vertex 2 are a pixel (–1, 0) at an upper right vertex of the left 

subunit adjacent to the left boundary of the first subunit P, and the right coordinates 2.4 adjacent to 

the second vertex 2 are a pixel (7, 0) at an upper right vertex of the right subunit adjacent to the 

right boundary of the first subunit P. 25 

[0097] For example, when M = 4, motion vectors of the four sets of coordinates: the upper 

coordinates, the lower coordinates, the left coordinates, and the right coordinates that are adjacent to 

the first vertex of the first subunit, and motion vectors of the four sets of coordinates: the upper 

coordinates, the lower coordinates, the left coordinates, and the right coordinates that are adjacent to 

the second vertex of the first subunit may be derived based on the preset non-translational motion 30 

model. 

[0098] The first motion vector pair includes a motion vector of the upper coordinates adjacent 

to the first vertex of the first subunit and a motion vector of the upper coordinates adjacent to the 

second vertex of the first subunit. A second motion vector pair includes a motion vector of the lower 
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coordinates adjacent to the first vertex of the first subunit and a motion vector of the lower 

coordinates adjacent to the second vertex of the first subunit. A third motion vector pair includes a 

motion vector of the left coordinates adjacent to the first vertex of the first subunit and a motion 

vector of the left coordinates adjacent to the second vertex of the first subunit. A fourth motion 

vector pair includes a motion vector of the right coordinates adjacent to the first vertex of the first 5 

subunit and a motion vector of the right coordinates adjacent to the second vertex of the first 

subunit. 

[0099] Calculation is separately performed on the first motion vector pair, the second motion 

vector pair, the third motion vector, and the fourth motion vector pair based on the preset 

non-translational motion model, to obtain four motion vectors of the first subunit. Four second 10 

predicted pixel values of the first subunit are obtained based on the four motion vectors of the first 

subunit. The first predicted pixel value of the first subunit and the four second predicted pixel 

values are separately weighted. Results after the weighting are averaged to obtain the first pixel 

value of the first subunit. 

[0100] A method for obtaining the first predicted pixel value of the first subunit in the manner 2 15 

is the same as a method for obtaining the first predicted pixel value of the first subunit in the 

manner 1, and details are not described herein again. 

[0101] In addition, in the manner 2, a manner in which the M second predicted pixel values of 

the first subunit are obtained based on the M motion vectors of the first subunit, the first predicted 

pixel value of the first subunit and the M second predicted pixel values are separately weighted, and 20 

the results after the weighting are averaged to obtain the first pixel value of the first subunit is also 

the same as that in the manner 1, and details are not described herein again. 

[0102] It may be understood that the motion vectors of the upper, lower, left, and right 

coordinates that are adjacent to the first vertex or the second vertex of the first subunit may be 

derived based on the preset non-translational motion model (1) or (2) or (3) or (4). 25 

[0103] S104. 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. 

[0104] Optionally, a boundary strength value of the filtering boundary may be set, and filtering 

processing may be performed, based on the boundary strength value of the filtering boundary, initial 

thresholds 0  and , and pixel differences between pixel values of M pixels that are adjacent to 30 

the filtering boundary and that are in the first subunit and the second subunit, on the pixels adjacent 

to the filtering boundary by using a second preset algorithm, where M is an integer greater than or 

equal to 1. 

[0105] For example, thresholds 


 and t  corresponding to the filtering boundary may be 
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obtained based on the boundary strength value of the filtering boundary, the initial thresholds 0  

and 0t
, a quantization parameter of the first subunit, and a quantization parameter of the second 

subunit. 

[0106] Filtering processing is performed, based on 


, 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 5 

subunit and the second subunit, on the pixels adjacent to the filtering boundary, where M is an 

integer greater than or equal to 1. 

[0107] The boundary strength value of the filtering boundary may be set in the following 

manner: 

if at least one intra-frame prediction unit exists in the image block in which the first 10 

subunit or the second subunit is located, setting the boundary strength value of the filtering 

boundary to 2; or if no intra-frame prediction unit exists in the image block in which the first 

subunit or the second subunit is located, the filtering boundary is the sub-block boundary of the 

transform unit, and the transform unit in which the first subunit or the second subunit is located has 

at least one non-zero coefficient, setting the boundary strength value of the filtering boundary to 1; 15 

or if no intra-frame prediction unit exists in the image block in which the first subunit or the second 

subunit is located, and when any one of the following conditions (1) to (3) is a true 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) quantities of reference images or motion vectors of prediction units in which the first 20 

subunit and the second subunit are located are the same; a prediction unit in which the first subunit 

is located has one motion vector; a prediction unit in which the second subunit is located 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; 25 

(2) a prediction unit in which the first subunit is located has two motion vectors and 

reference images indicated by the two motion vectors are different; a prediction unit in which the 

second subunit is located 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 indicating a same prediction image is greater than or equal to a 30 

motion vector difference threshold T; and 

(3) a prediction unit in which the first subunit is located has two motion vectors and 

reference images indicated by the two motion vectors are the same; a prediction unit in which the 
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second subunit is located 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 true conditions: 

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

vectors that indicate a forward reference candidate list list0 is greater than or equal to a motion 

vector difference threshold T; or a difference between horizontal components or vertical 5 

components of two motion vectors that indicate a backward reference candidate list list1 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 list0 and that is of the prediction unit in 

which the first subunit is located and a motion vector that indicates a backward reference candidate 10 

list list1 and that is of the prediction unit in which the second subunit is located 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 list1 and 

that is of the prediction unit in which the first subunit is located and a motion vector that indicates a 

forward reference candidate list list0 and that is of the prediction unit in which the second subunit is 15 

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

[0108] The motion vector difference threshold T may be four times 1/4 of luminance sampling 

precision; or if motion models of the prediction units in which the first subunit and the second 

subunit are located are different, the motion vector difference threshold T is 1/4 of luminance 

sampling precision, or if motion models of the prediction units in which the first unit and the second 20 

subunit are located are the same, the motion vector difference threshold T is four times 1/4 of 

luminance sampling precision. 

[0109] The initial thresholds 0  and 0t
 are set as required, and this is not limited in this 

embodiment of the present invention. 

[0110] For example, the thresholds 


 and t  are obtained based on the boundary strength 25 

value of the filtering boundary, the initial thresholds 0  and 0t
, the quantization parameter of the 

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

[0111] The performing, based on 


, 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: 30 

first substituting the initial thresholds 0  and 0t
, the quantization parameter of the 

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



29 

(( p pL Q PqP Q Q  ) / 2)
 to obtain LqP , where 

pQQ
 is the quantization parameter of the first 

subunit, and 
pPQ

 is the quantization parameter of the second subunit; 

then obtaining two Q values based on formulas 03(0,51,qPLQ Clip   *2)
 and 

03(0,53,qP 2*(BS 1)LQ Clip t    *2)
, and querying a preset table to obtain 

 
 corresponding to 

a Q value that is obtained based on the formula 03(0,51,qPLQ Clip   *2)
 and obtain Ct  5 

corresponding to a Q value that is obtained based on the formula 

03(0,53,qP 2*(BS 1)LQ Clip t    *2)
; 

substituting 
 

 that is obtained by querying the table into a formula 
BitDepth-8*2 

 

to obtain the threshold 


, where BitDepth indicates a bit width of a pixel; 

substituting Ct  that is obtained by querying the table into a formula 
BitDepth-8*2Ct t

 to 10 

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 t , to determine whether filtering processing needs to be performed on the pixels adjacent to the 

filtering boundary. 15 

[0112] For example, FIG. 5 is a structural diagram of a subunit adjacent to a horizontal filtering 

boundary. As shown in FIG. 5, a first subunit P and a second subunit Q each include 4×4 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 horizontal filtering boundary: 

2,0 1,0 0,0 2,3 1,3 0,3 2,0 1,0 0,0 2,3 1,3 0,32 2 2 2p p p p p p q q q q q q            
 20 

[0113] 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: 

2,i 1,i 0,i 2,i 1,i 0,i2 2 / 8p p p q q q      
, 

3,i 0,i 0,i 3,i / 8p p q q    
, and 

0,i 0,i 2.5p q t 
, 25 

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

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

[0114] Optionally, the performing strong filtering on the pixels adjacent to the horizontal 

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

[0115] The performing weak filtering on the pixels adjacent to the horizontal filtering boundary 

may be: obtaining six pixels adjacent to the horizontal filtering boundary, and performing filtering 5 

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. 

[0116] 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 10 

formula 03(0,51,qPLQ Clip   *2）
 is 11, and the Q value that is obtained based on the formula 

03(0,53,qP 2*(BS 1)LQ Clip t    *2）
 is 24, it can be learned from Table 1 that 

 
 is 0, and Ct  

is 1. 

Table 1 

Q 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

 
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 9 

Ct  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Q 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

 
 

9 10 11 12 13 14 15 16 17 18 20 22 24 26 28 30 32 34 36 

Ct  1 1 1 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 

 15 

[0117] It can be learned from above that according to the filtering method for removing a 

blocking artifact provided in this embodiment of the present invention, each prediction unit is 

divided into the at least two subunits; each of the at least two subunits obtained by the division unit 

through division is traversed, and the at least one filtering boundary of the at least two subunits is 

determined based on the preset rule; the first pixel value of the first subunit and the first pixel value 20 

of the second subunit are obtained, where the first subunit and the second subunit are adjacent to the 

filtering boundary; and filtering processing is performed, based on the first pixel value of the first 

subunit and the first pixel value of the second subunit, on the pixels adjacent to the filtering 

boundary. In this way, not only pixels in units in the prediction unit that are located on two sides of 

the sub-block boundary of the prediction unit or the sub-block boundary of the transform unit are 25 
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filtered, but also filtering processing can be performed on a boundary of the non-translational 

motion prediction unit in the prediction unit, so that a blocking artifact in the prediction unit is 

removed, and prediction precision and subjective quality of an image are improved, avoiding a 

problem that a blocking artifact cannot be completely removed because a filtering operation is 

performed only on an upper boundary and a left boundary of a prediction unit, and no filtering 5 

processing is performed on a boundary of an internal motion compensation block of the prediction 

unit. 

Embodiment 2 

[0118] FIG. 6 is a structural diagram of a filtering apparatus 10 according to an embodiment of 

the present invention. The filtering apparatus 10 is configured to perform filtering processing on an 10 

image block. The image block is divided into at least one prediction unit and at least one transform 

unit. The prediction unit includes a non-translational motion prediction unit. The filtering apparatus 

may be a video coding apparatus or a video decoding apparatus. The video coding apparatus or the 

video decoding apparatus may be any apparatus that needs to output or store a video, for example, a 

notebook computer, a tablet computer, a personal computer, a mobile phone, or a video server. As 15 

shown in FIG. 6, the filtering apparatus 10 may include: 

a division unit 101, configured to divide each prediction unit into at least two subunits, 

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

a determining unit 102, 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 20 

two subunits based on a preset rule; 

an obtaining unit 103, configured to 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 104, configured to perform, based on the first pixel value of the first 25 

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. 

[0119] When the filtering boundary is a vertical 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 30 

when the filtering boundary is a horizontal 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. 
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[0120] 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 5 

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 10 

x-axis. 

[0121] 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 15 

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. 

[0122] 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 20 

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. 25 

[0123] Further, the obtaining unit 103 may be configured to obtain the first pixel value of the 

first subunit in the following manner 1 or manner 2. 

[0124] Manner 1: 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, where M is any integer ranging 30 

from 1 to 4; and 

obtain 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. 

[0125] It should be noted that in this embodiment of the present invention, the motion vector 
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includes a horizontal component and a vertical component. The horizontal component is a 

component parallel with the x-axis, and the vertical component is a component parallel with the 

y-axis. 

[0126] The first predicted pixel value of the first subunit may be an original pixel value that is 

derived based on a motion model. For example, when the first subunit is an affine motion unit, a 5 

motion vector of each pixel in the first subunit may be obtained based on the foregoing affine 

motion model (1). Then each pixel in the first subunit is traversed to find, in a designated reference 

frame based on the motion vector of the pixel, a pixel that matches the pixel. A pixel value of the 

pixel in the reference frame is used as a predicted pixel value of the pixel in the first subunit. 

Predicted pixel values that are obtained by traversing all the pixels are combined into first predicted 10 

pixel values of the first subunit. It may be understood that if the first subunit includes N×N pixels, 

the obtained first predicted pixel values of the first subunit are an N×N matrix. In addition, an 

existing interpolation filtering algorithm may be used to find, in the designated reference frame 

based on the motion vector of the pixel, the pixel that matches the pixel, and this is not described in 

detail herein. 15 

[0127] The upper subunit adjacent to the first subunit is a subunit adjacent to an upper boundary 

of the first subunit, the lower subunit adjacent to the first subunit is a subunit adjacent to a lower 

boundary of the first subunit, the left subunit adjacent to the first subunit is a subunit adjacent to a 

left boundary of the first subunit, and the right subunit adjacent to the first subunit is a subunit 

adjacent to a right boundary of the first subunit. 20 

[0128] For example, as shown in FIG. 3, if the first subunit is a subunit 2, a subunit a is the 

upper subunit of the first subunit, a subunit b is the lower subunit of the first subunit, a subunit c is 

the left subunit of the first subunit, and a subunit d is the right subunit of the first subunit. 

[0129] Optionally, the 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 may include: 25 

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

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational motion model, the motion 

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

subunit that are adjacent to the first subunit; or 30 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational 

motion prediction unit, deriving, based on a preset non-translational 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 a prediction unit in which the upper subunit adjacent to the 
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first subunit is located exists, using a motion vector of the first subunit as a motion vector of the 

upper subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of 

the first subunit does not exist, deriving a motion vector of the upper subunit by using the preset 

non-translational motion model; or 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 5 

prediction unit, deriving, based on a preset non-translational 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 a prediction unit in which the left subunit adjacent to the first 

subunit is located exists, using a motion vector of the first subunit as a motion vector of the left 

subunit; or if an intra-frame coding mode is used for the first subunit or a motion vector of the first 10 

subunit does not exist, deriving a motion vector of the left subunit by using the preset 

non-translational motion model. 

[0130] In this embodiment of the present invention, the non-translational motion may be any 

irregular motion such as an affine motion, a scale motion, a rotational motion, or a perspective 

motion. Therefore, corresponding to different non-translational motions, the deriving a motion 15 

vector of the subunit by using the preset non-translational motion model may include: 

deriving the motion vector of the subunit based on the affine motion model (1); or 

deriving the motion vector of the subunit based on a scale motion model (2); or 

deriving the motion vector of the subunit based on a rotational motion model (3); or 

deriving the motion vector of the subunit based on a perspective motion model (4). 20 

[0131] The second pixel value may be a new pixel value that is obtained by performing motion 

compensation on the first subunit by using a subunit adjacent to the first subunit. Specifically, when 

M is 4, the obtaining unit 103 may be configured to: 

perform motion compensation on the first subunit based on the motion vector of the 

upper subunit adjacent to the first subunit, to obtain one second predicted pixel value; 25 

perform motion compensation on the first subunit based on a motion vector of the lower 

subunit adjacent to the first subunit, to obtain one second predicted pixel value; 

perform motion compensation on the first subunit based on the motion vector of the left 

subunit adjacent to the first subunit, to obtain one second predicted pixel value; 

perform motion compensation on the first subunit based on a motion vector of the right 30 

subunit adjacent to the first subunit, to obtain one second predicted pixel value; and 

separately weight the first predicted pixel value of the first subunit and the four second 

predicted pixel values, and average results after the weighting to obtain the first pixel value of the 

first subunit. 
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[0132] It should be noted that an implementation of performing motion compensation on the 

first subunit based on the motion vector of the upper subunit adjacent to the first subunit, to obtain 

one second predicted pixel value is basically the same as that of performing motion compensation 

based on the lower subunit or the left subunit or the right subunit adjacent to the first subunit. For 

ease of description, herein only the implementation of performing motion compensation on the first 5 

subunit based on the motion vector of the upper subunit adjacent to the first subunit, to obtain one 

second predicted pixel value is used as an example for description. 

[0133] For example, the obtaining unit 103 may use the motion vector of the upper subunit 

adjacent to the first subunit as the motion vector of the first subunit, then find, in the designated 

reference frame based on the motion vector, a unit that matches the first subunit, and use a pixel 10 

value of the matched unit in the reference frame as a second predicted pixel value of the first 

subunit. 

[0134] Optionally, the separately weighting the first predicted pixel value of the first subunit 

and the M second predicted pixel values, and averaging results after the weighting to obtain the first 

pixel value of the first subunit may include: 15 

first weighting the first predicted pixel value and each second predicted pixel value of 

the first subunit based on a formula (5), to obtain M weighted pixel values, and averaging the M 

weighted pixel values to obtain the first pixel value of the first subunit. 

[0135] Manner 2: Obtain a first predicted pixel value of the first subunit P; 

derive, based on a preset non-translational motion model, motion vectors of M sets of 20 

coordinates in upper coordinates 1.1, lower coordinates 1.2, left coordinates 1.3, and right 

coordinates 1.4 that are adjacent to a first vertex 1 of the first subunit P, and motion vectors of M 

sets of coordinates in upper coordinates 2.1, lower coordinates 2.2, left coordinates 2.3, and right 

coordinates 2.4 that are adjacent to a second vertex 2 of the first subunit P, where M is any integer 

ranging from 1 to 4; 25 

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

coordinates in the upper coordinates 1.1, the lower coordinates 1.2, the left coordinates 1.3, and the 

right coordinates 1.4 that are adjacent to the first vertex 1 of the first subunit P, and the motion 

vectors of the M sets of coordinates in the upper coordinates 2.1, the lower coordinates 2.2, the left 

coordinates 2.3, and the right coordinates 2.4 that are adjacent to the second vertex 2 of the first 30 

subunit P, where a first motion vector pair in the M motion vector pairs includes a motion vector of 

first coordinates adjacent to the first vertex 1 of the first subunit P and a motion vector of first 

coordinates adjacent 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; 
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separately perform calculation on the M motion vector pairs based on the preset 

non-translational 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 first pixel value of the first subunit P based on the first predicted pixel value 5 

of the first subunit P and the M second predicted pixel values by using a first preset algorithm. 

[0136] For example, when M = 4, motion vectors of the four sets of coordinates: the upper 

coordinates, the lower coordinates, the left coordinates, and the right coordinates that are adjacent to 

the first vertex of the first subunit, and motion vectors of the four sets of coordinates: the upper 

coordinates, the lower coordinates, the left coordinates, and the right coordinates that are adjacent to 10 

the second vertex of the first subunit may be derived based on the preset non-translational motion 

model. 

[0137] The first motion vector pair includes a motion vector of the upper coordinates adjacent 

to the first vertex of the first subunit and a motion vector of the upper coordinates adjacent to the 

second vertex of the first subunit. A second motion vector pair includes a motion vector of the lower 15 

coordinates adjacent to the first vertex of the first subunit and a motion vector of the lower 

coordinates adjacent to the second vertex of the first subunit. A third motion vector pair includes a 

motion vector of the left coordinates adjacent to the first vertex of the first subunit and a motion 

vector of the left coordinates adjacent to the second vertex of the first subunit. A fourth motion 

vector pair includes a motion vector of the right coordinates adjacent to the first vertex of the first 20 

subunit and a motion vector of the right coordinates adjacent to the second vertex of the first 

subunit. 

[0138] Calculation is separately performed on the first motion vector pair, the second motion 

vector pair, the third motion vector, and the fourth motion vector pair based on the preset 

non-translational motion model, to obtain four motion vectors of the first subunit. Four second 25 

predicted pixel values of the first subunit are obtained based on the four motion vectors of the first 

subunit. The first predicted pixel value of the first subunit and the four second predicted pixel 

values are separately weighted. Results after the weighting are averaged to obtain the first pixel 

value of the first subunit. 

[0139] A method for obtaining the first predicted pixel value of the first subunit in the manner 2 30 

is the same as a method for obtaining the first predicted pixel value of the first subunit in the 

manner 1, and details are not described herein again. 

[0140] In addition, in the manner 2, a manner in which the M second predicted pixel values of 

the first subunit are obtained based on the M motion vectors of the first subunit, the first predicted 
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pixel value of the first subunit and the M second predicted pixel values are separately weighted, and 

the results after the weighting are averaged to obtain the first pixel value of the first subunit is also 

the same as that in the manner 1, and details are not described herein again. 

[0141] The upper coordinates 1.1 adjacent to the first vertex 1 of the first subunit P may be 

coordinates of a first vertex of a subunit adjacent to an upper boundary of the first subunit. The 5 

lower coordinates 1.2 adjacent to the first vertex 1 of the first subunit P may be coordinates of a first 

vertex of a subunit adjacent to a lower boundary of the first subunit P. The left coordinates 1.3 

adjacent to the first vertex of the first subunit P may be coordinates of a first vertex of a subunit 

adjacent to a left boundary of the first subunit. The right coordinates 1.4 adjacent to the first vertex 

of the first subunit P may be coordinates of a first vertex of a subunit adjacent to a right boundary of 10 

the first subunit. 

[0142] The upper coordinates 2.1 adjacent to the second vertex 2 of the first subunit P may be 

coordinates of a second vertex of the subunit adjacent to the upper boundary of the first subunit. 

The lower coordinates 2.2 adjacent to the second vertex 2 of the first subunit P may be coordinates 

of a second vertex of the subunit adjacent to the lower boundary of the first subunit. The left 15 

coordinates 2.3 adjacent to the second vertex 2 of the first subunit P may be coordinates of a second 

vertex of the subunit adjacent to the left boundary of the first subunit. The right coordinates 2.4 

adjacent to the second vertex 2 of the first subunit P may be coordinates of a second vertex of the 

subunit adjacent to the right boundary of the first subunit. It should be noted that in this 

embodiment of the present invention, a first vertex of a subunit may be any one of four vertexes: an 20 

upper left vertex, a lower left vertex, an upper right vertex, and a lower right vertex of the subunit, 

and a second vertex of the subunit may be any one of vertexes other than the first vertex in the four 

vertexes: the upper left vertex, the lower left vertex, the upper right vertex, and the lower right 

vertex of the subunit. A vertex of the subunit may be a coordinate point of a pixel at a position of 

the vertex. Generally, an upper left vertex of the first subunit P is set as an origin (0, 0), and 25 

coordinates of other vertexes are correspondingly set based on a position of the origin. 

[0143] It may be understood that the motion vectors of the upper, lower, left, and right 

coordinates that are adjacent to the first vertex or the second vertex of the first subunit may be 

derived based on the preset non-translational motion model (1) or (2) or (3) or (4). 

[0144] The determining unit 102 is further configured to: before the filtering unit 104 performs, 30 

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 the pixels adjacent to the filtering 

boundary, determine a boundary strength value of the filtering boundary. 

[0145] The filtering unit 104 may be specifically configured to: obtain thresholds 


 and t  
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based on the boundary strength value of the filtering boundary, initial thresholds 0  and 0t
, a 

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

perform, based on 


, t , and pixel differences between pixel values of 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, where M is an integer greater 5 

than or equal to 1. 

[0146] The determining unit 102 is specifically configured to: 

if at least one intra-frame prediction unit exists in the image block in which the first 

subunit or the second subunit is located, set the boundary strength value of the filtering boundary to 

2; or if no intra-frame prediction unit exists in the image block in which the first subunit or the 10 

second subunit is located, the filtering boundary is the sub-block boundary of the transform unit, 

and the transform unit in which the first subunit or the second subunit is located has at least one 

non-zero coefficient, set the boundary strength value of the filtering boundary to 1; or if no 

intra-frame prediction unit exists in the image block in which the first subunit or the second subunit 

is located, and when any one of the following conditions (1) to (3) is a true condition, set the 15 

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

the filtering boundary to 0: 

(1) quantities of reference images or motion vectors of prediction units in which the first 

subunit and the second subunit are located are different; a prediction unit in which the first subunit 

is located has one motion vector; a prediction unit in which the second subunit is located has one 20 

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) a prediction unit in which the first subunit is located has two motion vectors and 

reference images indicated by the two motion vectors are different; a prediction unit in which the 25 

second subunit is located 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 indicating a same prediction image is greater than or equal to a 

motion vector difference threshold T; and 

(3) a prediction unit in which the first subunit is located has two motion vectors and 30 

reference images indicated by the two motion vectors are the same; a prediction unit in which the 

second subunit is located 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 true conditions: 

(a) a difference between horizontal components or vertical components of two motion 
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vectors that indicate a forward reference candidate list list0 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 list1 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 5 

vector that indicates a forward reference candidate list list0 and that is of the prediction unit in 

which the first subunit is located and a motion vector that indicates a backward reference candidate 

list list1 and that is of the prediction unit in which the second subunit is located 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 list1 and 10 

that is of the prediction unit in which the first subunit is located and a motion vector that indicates a 

forward reference candidate list list0 and that is of the prediction unit in which the second subunit is 

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

[0147] The motion vector difference threshold T may be four times 1/4 of luminance sampling 

precision; or if motion models of the prediction units in which the first subunit and the second 15 

subunit are located are different, the motion vector difference threshold T is 1/4 of luminance 

sampling precision, or if motion models of the prediction units in which the first unit and the second 

subunit are located are the same, the motion vector difference threshold T is four times 1/4 of 

luminance sampling precision. 

[0148] The initial thresholds 0  and 0t
 are set as required, and this is not limited in this 20 

embodiment of the present invention. 

[0149] Further, that the filtering unit 104 is specifically configured to perform, based on 


, t , 

and pixel differences between pixel values of 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: 25 

first substituting the initial thresholds 0  and 0t
, the quantization parameter of the 

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

(( p pL Q PqP Q Q  ) / 2)
 to obtain LqP , where 

pQQ
 is the quantization parameter of the first 

subunit, and 
pPQ

 is the quantization parameter of the second subunit; 

then obtaining two Q values based on formulas 03(0,51,qPLQ Clip   *2)
 and 30 

03(0,53,qP 2*(BS 1)LQ Clip t    *2)
, and querying a preset table, to obtain 

 
 corresponding 

to a Q value that is obtained based on the formula 03(0,51,qPLQ Clip   *2)
, and obtain Ct  
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corresponding to a Q value that is obtained based on the formula 

03(0,53,qP 2*(BS 1)LQ Clip t    *2)
; 

substituting 
 

 that is obtained by querying the table into a formula 
BitDepth-8*2 

 

to obtain the threshold 


, where BitDepth indicates a bit width of a pixel; 

substituting Ct  that is obtained by querying the table into a formula 
BitDepth-8*2Ct t

 to 5 

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 t , to determine whether filtering processing needs to be performed on the pixels adjacent to the 

filtering boundary. 10 

[0150] It should be noted that the division unit, the obtaining unit, the determining unit, and the 

filtering unit in the filtering apparatus shown in FIG. 6 may be the processor that is independently 

disposed in the filtering apparatus shown in FIG. 1, or may be integrated into a processor in the 

filtering apparatus for implementation. In addition, execution processes of the division unit, the 

obtaining unit, the determining unit, and the filtering unit may be stored in a form of program code 15 

in the memory in the filtering apparatus shown in FIG. 1, and a processor of the filtering apparatus 

invokes the program code and implements execution processes of a query unit and a replacement 

unit. The processor described herein may be a central processing unit (Central Processing Unit, 

CPU), or an application-specific integrated circuit (Application Specific Integrated Circuit, ASIC), 

or one or more integrated circuits configured to implement this embodiment of the present 20 

invention. 

[0151] It can be learned from above that the filtering apparatus provided in this embodiment of 

the present invention divides each prediction unit into the at least two subunits; traverses each of the 

at least two subunits obtained by the division unit through division, and determines the at least one 

filtering boundary of the at least two subunits based on the preset rule; obtains the first pixel value 25 

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

second subunit are adjacent to the filtering boundary; and performs, based on the first pixel value of 

the first subunit and the first pixel value of the second subunit, filtering processing on the pixels 

adjacent to the filtering boundary. In this way, not only pixels in units in the prediction unit that are 

located on two sides of the sub-block boundary of the prediction unit or the sub-block boundary of 30 

the transform unit are filtered, but also filtering processing can be performed on a boundary of the 

non-translational motion prediction unit in the prediction unit, so that a blocking artifact in the 
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prediction unit is removed, and prediction precision and subjective quality of an image are 

improved, avoiding a problem that a blocking artifact cannot be completely removed because a 

filtering operation is performed only on an upper boundary and a left boundary of a prediction unit, 

and no filtering processing is performed on a boundary of an internal motion compensation block of 

the prediction unit. 5 

[0152] It may be clearly understood by persons skilled in the art that for the purpose of 

convenient and brief description, refer to a corresponding process in the foregoing method 

embodiments for a specific working process of the foregoing units and system, and details are not 

described herein again. 

[0153] In the several embodiments provided in this application, it should be understood that the 10 

disclosed system, device, and method may be implemented in other manners. For example, the 

device embodiment described above is merely an example. For example, the unit division is merely 

logical function division and may be other division in actual implementation. For example, a 

plurality of units or components may be combined or integrated into another system, or some 

features may be ignored or not performed. 15 

[0154] The units described as separate parts may or may not be physically separate, and parts 

displayed as units may or may not be physical units, may be located at one position, or may be 

distributed on a plurality of network units. Some or all of the units may be selected according to 

actual requirements to achieve the objectives of the solutions of the embodiments. 

[0155] In addition, functional units in the embodiments of the present invention may be 20 

integrated into one processing unit, or each of the units may exist alone physically, or two or more 

units may be integrated into one unit. The integrated unit may be implemented in a form of 

hardware, or may be implemented in a form of hardware in addition to a software functional unit. 

[0156] When the foregoing integrated unit is implemented in a form of a software functional 

unit, the integrated unit may be stored in a computer-readable storage medium. The software 25 

functional unit is stored in a storage medium and includes several instructions for instructing a 

computer device (which may be a personal computer, a server, or a network device) to perform 

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 (Read-Only Memory, ROM for short), a random 30 

access memory (Random Access Memory, RAM for short), a magnetic disk, or an optical disc. 

[0157] It may be understood by persons of ordinary skill in the art that all or some of the steps 

of the methods in the embodiments may be implemented by a program instructing relevant 

hardware (such as a processor). The program may be stored in a computer-readable storage medium. 
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The storage medium may include: a read-only memory, a random access memory, a magnetic disk, 

an optical disc, or the like. 

[0158] Finally, it should be noted that the foregoing embodiments are merely intended for 

describing the technical solutions of the present invention other than limiting the present invention. 

Although the present invention is described in detail with reference to the foregoing embodiments, 5 

persons of ordinary skill in the art should understand that they may still make modifications to the 

technical solutions described in the foregoing embodiments or make equivalent replacements to 

some technical features thereof, without departing from the spirit and scope of the technical 

solutions of the embodiments of the present invention. 

10 
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CLAIMS 

What is claimed is: 

1. A filtering method for removing a blocking artifact, used to perform filtering processing on 

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

transform unit, and the prediction unit comprises a non-translational motion prediction unit; and the 5 

method comprises: 

dividing each prediction unit into at least two subunits, wherein each subunit comprises N×N 

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; 10 

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, wherein 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, wherein 15 

when the filtering boundary is a vertical 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 horizontal 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 20 

boundary. 

2. The method according to claim 1, wherein for any one of the at least two subunits, the 

determining a filtering boundary of the subunit based on a preset rule comprises: 

if the subunit is comprised in the non-translational motion prediction unit, determining each 

boundary of the subunit as a filtering boundary; or if a first boundary of the subunit is a sub-block 25 

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, determining the first boundary of the subunit as 

a filtering boundary, wherein the first boundary is any boundary of the subunit. 

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

subunit adjacent to the filtering boundary comprises: 30 

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, wherein M is any integer ranging from 1 to 
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4; 

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. 5 

4. The method according to claim 3, wherein the calculating a motion vector of each of 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 comprised in the non-translational motion prediction unit, or the first 

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 10 

motion prediction unit, deriving, based on a preset non-translational 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 the calculating a motion vector of each of an 

upper subunit, a lower subunit, a left subunit, and a right subunit that are adjacent to the first 15 

subunit comprises: 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational motion 

prediction unit, deriving, based on a preset non-translational 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 20 

if a motion vector of a prediction unit in which the upper subunit adjacent to the first subunit is 

located exists, using a motion vector of the first subunit as a motion vector of the upper subunit; or 

if an intra-frame coding mode is used for the first subunit or a motion vector of the first subunit 

does not exist, deriving a motion vector of the upper subunit by using the preset non-translational 

motion model. 25 

6. The method according to claim 3, wherein the calculating a motion vector of each of 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 non-translational motion 

prediction unit, deriving, based on a preset non-translational motion model, motion vectors of three 30 

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

subunit; and 

if a motion vector of a prediction unit in which the left subunit adjacent to the first subunit is 

located exists, using a motion vector of the first subunit as a motion vector of the left subunit; or if 
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an intra-frame coding mode is used for the first subunit or a motion vector of the first subunit does 

not exist, deriving a motion vector of the left subunit by using the preset non-translational motion 

model. 

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

subunit adjacent to the filtering boundary comprises: 5 

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

deriving, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates (1.1), lower coordinates (1.2), left coordinates (1.3), and right 

coordinates (1.4) that are adjacent to a first vertex (1) of the first subunit (P), and motion vectors of 

M sets of coordinates in upper coordinates (2.1), lower coordinates (2.2), left coordinates (2.3), and 10 

right coordinates (2.4) that are adjacent to a 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 ranging from 1 to 4; 

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

in the upper coordinates (1.1), the lower coordinates (1.2), the left coordinates (1.3), and the right 15 

coordinates (1.4) that are adjacent to the first vertex (1) of the first subunit (P), and the motion 

vectors of the M sets of coordinates in the upper coordinates (2.1), the lower coordinates (2.2), the 

left coordinates (2.3), and the right coordinates (2.4) that are adjacent 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 adjacent to the first vertex (1) of the first subunit (P) and a motion vector 20 

of first coordinates adjacent 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; 

separately performing calculation on the M motion vector pairs based on the preset 

non-translational 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 25 

vectors of the first subunit (P); and 

obtaining the first 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 by using a first preset algorithm. 

8. The method according to any one of claims 1 to 7, wherein before the performing, based on 

the first pixel value of the first subunit and the first pixel value of the second subunit, filtering 30 

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 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 comprises: 
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performing, based on the boundary strength value of the filtering boundary, initial thresholds 

0  and , and pixel differences between pixel values of 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 by using a second preset algorithm, wherein M is an integer 

greater than or equal to 1. 5 

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

filtering boundary comprises: 

if at least one intra-frame prediction unit exists in the image block in which the first subunit or 

the second subunit is located, setting the boundary strength value of the filtering boundary to 2; or if 

no intra-frame prediction unit exists in the image block in which the first subunit or the second 10 

subunit is located, the filtering boundary is the sub-block boundary of the transform unit, and the 

transform unit in which the first subunit or the second subunit is located has at least one non-zero 

coefficient, setting the boundary strength value of the filtering boundary to 1; or if no intra-frame 

prediction unit exists in the image block in which the first subunit or the second subunit is located, 

and when any one of the following conditions (1) to (3) is a true condition, setting the boundary 15 

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

filtering boundary to 0: 

(1) quantities of reference images or motion vectors of prediction units in which the first 

subunit and the second subunit are located are different; a prediction unit in which the first subunit 

is located has one motion vector; a prediction unit in which the second subunit is located has one 20 

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) a prediction unit in which the first subunit is located has two motion vectors and reference 

images indicated by the two motion vectors are different; a prediction unit in which the second 25 

subunit is located 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 using a same prediction image is greater than or equal to a motion vector 

difference threshold T; and 

 (3) a prediction unit in which the first subunit is located has two motion vectors and reference 30 

images indicated by the two motion vectors are the same; a prediction unit in which the second 

subunit is located 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 true conditions: 

(a) a difference between horizontal components or vertical components of two motion vectors 
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that indicate a forward reference candidate list list0 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 list1 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 5 

indicates a forward reference candidate list list0 and that is of the prediction unit in which the first 

subunit is located and a motion vector that indicates a backward reference candidate list list1 and 

that is of the prediction unit in which the second subunit is located 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 list1 and that is of 10 

the prediction unit in which the first subunit is located and a motion vector that indicates a forward 

reference candidate list list0 and that is of the prediction unit in which the second subunit is located 

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 15 

if motion models of the prediction units in which the first subunit and the second subunit are 

located are different, the motion vector difference threshold T is 1/4 of luminance sampling 

precision, or if motion models of the prediction units in which the first unit and the second subunit 

are located are the same, the motion vector difference threshold T is four times 1/4 of luminance 

sampling precision. 20 

11. A filtering apparatus, configured to perform filtering processing on an image block, 

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

and the prediction unit comprises a non-translational motion prediction unit; and the filtering 

apparatus comprises: 

a division unit, configured to divide each prediction unit into at least two subunits, wherein 25 

each subunit comprises N×N 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 30 

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

subunit, wherein 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 
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pixels adjacent to the filtering boundary, wherein 

when the filtering boundary is a vertical 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 horizontal filtering boundary, the first subunit is a left subunit 5 

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

boundary. 

12. The filtering apparatus according to claim 11, wherein for any one of the at least two 

subunits, the determining unit is specifically configured to: 

if the subunit is comprised in the non-translational motion prediction unit, determine each 10 

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

13. The filtering apparatus according to claim 11 or 12, wherein the obtaining unit is 15 

specifically 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, wherein M is any integer ranging from 1 to 4; 

obtain M second predicted pixel values of the first subunit based on the motion vectors of the 20 

M subunits; and 

obtain 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. 

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

configured to: 25 

if the first subunit is comprised in the non-translational motion prediction unit, or the first 

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 

motion prediction unit, derive, based on a preset non-translational 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. 30 

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

configured to: 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational motion 

prediction unit, derive, based on a preset non-translational motion model, motion vectors of three 
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subunits: the lower subunit, the left subunit, and the right subunit that are adjacent to the first 

subunit; and 

if a motion vector of a prediction unit in which the upper subunit adjacent to the first subunit is 

located exists, use a motion vector of the first subunit as a motion vector of the upper subunit; or if 

an intra-frame coding mode is used for the first subunit or a motion vector of the first subunit does 5 

not exist, derive a motion vector of the upper subunit by using the preset non-translational motion 

model. 

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

configured to: 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 10 

prediction unit, derive, based on a preset non-translational 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 a prediction unit in which the left subunit adjacent to the first subunit is 

located exists, use a motion vector of the first subunit as a motion vector of the left subunit; or if an 15 

intra-frame coding mode is used for the first subunit or a motion vector of the first subunit does not 

exist, derive a motion vector of the left subunit by using the preset non-translational motion model. 

17. The filtering 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); 20 

derive, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates (1.1), lower coordinates (1.2), left coordinates (1.3), and right 

coordinates (1.4) that are adjacent to a first vertex (1) of the first subunit (P), and motion vectors of 

M sets of coordinates in upper coordinates (2.1), lower coordinates (2.2), left coordinates (2.3), and 

right coordinates (2.4) that are adjacent to a second vertex (2) of the first subunit (P), wherein the 25 

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

M is any integer ranging from 1 to 4; 

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

the upper coordinates (1.1), the lower coordinates (1.2), the left coordinates (1.3), and the right 

coordinates (1.4) that are adjacent to the first vertex (1) of the first subunit (P), and the motion 30 

vectors of the M sets of coordinates in the upper coordinates (2.1), the lower coordinates (2.2), the 

left coordinates (2.3), and the right coordinates (2.4) that are adjacent 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 adjacent to the first vertex (1) of the first subunit (P) and a motion vector 
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of first coordinates adjacent 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; 

separately perform calculation on the M motion vector pairs based on the preset 

non-translational 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 5 

of the first subunit (P); and 

obtain the first 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 by using a first preset algorithm. 

18. The filtering 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 10 

first pixel value of the first subunit and the first pixel value 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 0  and , and pixel 15 

differences between pixel values of 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 by using a second preset algorithm, wherein M is an integer greater than or equal to 1. 

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

configured to: 20 

if at least one intra-frame prediction unit exists in the image block in which the first subunit or 

the second subunit is located, set the boundary strength value of the filtering boundary to 2; or if no 

intra-frame prediction unit exists in the image block in which the first subunit or the second subunit 

is located, the filtering boundary is the sub-block boundary of the transform unit, and the transform 

unit in which the first subunit or the second subunit is located has at least one non-zero coefficient, 25 

set the boundary strength value of the filtering boundary to 1; or if no intra-frame prediction unit 

exists in the image block in which the first subunit or the second subunit is located, and when any 

one of the following conditions (1) to (3) is a true 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) quantities of reference images or motion vectors of prediction units in which the first 30 

subunit and the second subunit are located are different; a prediction unit in which the first subunit 

is located has one motion vector; a prediction unit in which the second subunit is located 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 
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greater than or equal to a motion vector difference threshold T; 

(2) a prediction unit in which the first subunit is located has two motion vectors and reference 

images indicated by the two motion vectors are different; a prediction unit in which the second 

subunit is located 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 5 

of two motion vectors using a same prediction image is greater than or equal to a motion vector 

difference threshold T; and  

 (3) a prediction unit in which the first subunit is located has two motion vectors and reference 

images indicated by the two motion vectors are the same; a prediction unit in which the second 

subunit is located has two motion vectors and reference images indicated by the two motion vectors 10 

are the same; and the following two conditions a and b are true conditions: 

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

that indicate a forward reference candidate list list0 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 list1 is greater than or equal to 15 

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 list0 and that is of the prediction unit in which the first 

subunit is located and a motion vector that indicates a backward reference candidate list list1 and 

that is of the prediction unit in which the second subunit is located is greater than or equal to a 20 

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 list1 and that is of 

the prediction unit in which the first subunit is located and a motion vector that indicates a forward 

reference candidate list list0 and that is of the prediction unit in which the second subunit is located 

is greater than or equal to a motion vector difference threshold T. 25 

20. The filtering 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 prediction units in which the first subunit and the second subunit are 

located are different, the motion vector difference threshold T is 1/4 of luminance sampling 

precision, or if motion models of the prediction units in which the first unit and the second subunit 30 

are located are the same, the motion vector difference threshold T is four times 1/4 of luminance 

sampling precision. 

21. A filtering apparatus, configured to perform filtering processing on an image block, 

wherein the image block is divided into at least one prediction unit and at least one transform unit, 
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and the prediction unit comprises a non-translational motion prediction unit; and the filtering 

apparatus comprises: 

a processor, configured to: divide each prediction unit into at least two subunits, wherein each 

subunit comprises N×N pixels, and N is an integer greater than or equal to 1; 

traverse each of the at least two subunits obtained by the processor through division, and 5 

determine 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 determined by the processor, obtain a first 

pixel value of a first subunit and a first pixel value of a second subunit, wherein 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 10 

subunit, filtering processing on pixels adjacent to the filtering boundary, wherein 

when the filtering boundary is a vertical 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 horizontal filtering boundary, the first subunit is a left subunit 15 

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

boundary. 

22. The filtering apparatus according to claim 21, wherein for any one of the at least two 

subunits, the processor is specifically configured to: 

if the subunit is comprised in the non-translational motion prediction unit, determine each 20 

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

23. The filtering apparatus according to claim 21 or 22, wherein the processor is specifically 25 

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, wherein M is any integer ranging from 1 to 4; 

obtain M second predicted pixel values of the first subunit based on the motion vectors of the 30 

M subunits; and 

obtain 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. 

24. The filtering apparatus according to claim 23, wherein the processor is specifically 
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configured to: 

if the first subunit is comprised in the non-translational motion prediction unit, or the first 

subunit is a subunit adjacent to a lower boundary or a right boundary of the non-translational 

motion prediction unit, derive, based on a preset non-translational motion model, a motion vector of 

each of the upper subunit, the lower subunit, the left subunit, and the right subunit that are adjacent 5 

to the first subunit. 

25. The filtering apparatus according to claim 23, wherein the processor is specifically 

configured to: 

if the first subunit is a subunit adjacent to an upper boundary of the non-translational motion 

prediction unit, derive, based on a preset non-translational motion model, motion vectors of three 10 

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

subunit; and 

if a motion vector of a prediction unit in which the upper subunit adjacent to the first subunit is 

located exists, use a motion vector of the first subunit as a motion vector of the upper subunit; or if 

an intra-frame coding mode is used for the first subunit or a motion vector of the first subunit does 15 

not exist, derive a motion vector of the upper subunit by using the preset non-translational motion 

model. 

26. The filtering apparatus according to claim 23, wherein the processor is specifically 

configured to: 

if the first subunit is a subunit adjacent to a left boundary of the non-translational motion 20 

prediction unit, derive, based on a preset non-translational 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 a prediction unit in which the left subunit adjacent to the first subunit is 

located exists, use a motion vector of the first subunit as a motion vector of the left subunit; or if an 25 

intra-frame coding mode is used for the first subunit or a motion vector of the first subunit does not 

exist, derive a motion vector of the left subunit by using the preset non-translational motion model. 

27. The filtering apparatus according to claim 21 or 22, wherein the processor is specifically 

configured to: 

obtain a first predicted pixel value of the first subunit (P); 30 

derive, based on a preset non-translational motion model, motion vectors of M sets of 

coordinates in upper coordinates (1.1), lower coordinates (1.2), left coordinates (1.3), and right 

coordinates (1.4) that are adjacent to a first vertex (1) of the first subunit (P), and motion vectors of 

M sets of coordinates in upper coordinates (2.1), lower coordinates (2.2), left coordinates (2.3), and 
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right coordinates (2.4) that are adjacent to a 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 ranging from 1 to 4; 

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

the upper coordinates (1.1), the lower coordinates (1.2), the left coordinates (1.3), and the right 5 

coordinates (1.4) that are adjacent to the first vertex (1) of the first subunit (P), and the motion 

vectors of the M sets of coordinates in the upper coordinates (2.1), the lower coordinates (2.2), the 

left coordinates (2.3), and the right coordinates (2.4) that are adjacent 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 adjacent to the first vertex (1) of the first subunit (P) and a motion vector 10 

of first coordinates adjacent 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; 

separately perform calculation on the M motion vector pairs based on the preset 

non-translational 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 15 

of the first subunit (P); and 

obtain the first 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 by using a first preset algorithm. 

28. The filtering apparatus according to any one of claims 21 to 27, wherein 

the processor is further configured to: before the processor performs, based on the first pixel 20 

value of the first subunit and the first pixel value of the second subunit, filtering processing on the 

pixels adjacent to the filtering boundary, determine a boundary strength value of the filtering 

boundary; and 

perform, based on the boundary strength value of the filtering boundary, initial thresholds 0  

and 0t
, and pixel differences between pixel values of M pixels that are adjacent to the filtering 25 

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, wherein M is an integer 

greater than or equal to 1. 

29. The filtering apparatus according to claim 28, wherein the processor is specifically 

configured to: 30 

if at least one intra-frame prediction unit exists in the image block in which the first subunit or 

the second subunit is located, set the boundary strength value of the filtering boundary to 2; or if no 

intra-frame prediction unit exists in the image block in which the first subunit or the second subunit 

is located, the filtering boundary is the sub-block boundary of the transform unit, and the transform 
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unit in which the first subunit or the second subunit is located has at least one non-zero coefficient, 

set the boundary strength value of the filtering boundary to 1; or if no intra-frame prediction unit 

exists in the image block in which the first subunit or the second subunit is located, and when any 

one of the following conditions (1) to (3) is a true condition, set the boundary strength value of the 

filtering boundary to 1; otherwise, set the boundary strength value of the filtering boundary to 0: 5 

(1) quantities of reference images or motion vectors of prediction units in which the first 

subunit and the second subunit are located are different; a prediction unit in which the first subunit 

is located has one motion vector; a prediction unit in which the second subunit is located 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 10 

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

(2) a prediction unit in which the first subunit is located has two motion vectors and reference 

images indicated by the two motion vectors are different; a prediction unit in which the second 

subunit is located 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 15 

of two motion vectors using a same prediction image is greater than or equal to a motion vector 

difference threshold T; and  

 (3) a prediction unit in which the first subunit is located has two motion vectors and reference 

images indicated by the two motion vectors are the same; a prediction unit in which the second 

subunit is located has two motion vectors and reference images indicated by the two motion vectors 20 

are the same; and the following two conditions a and b are true conditions: 

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

that indicate a forward reference candidate list list0 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 list1 is greater than or equal to 25 

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 list0 and that is of the prediction unit in which the first 

subunit is located and a motion vector that indicates a backward reference candidate list list1 and 

that is of the prediction unit in which the second subunit is located is greater than or equal to a 30 

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 list1 and that is of 

the prediction unit in which the first subunit is located and a motion vector that indicates a forward 

reference candidate list list0 and that is of the prediction unit in which the second subunit is located 
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is greater than or equal to a motion vector difference threshold T. 

30. The filtering apparatus according to claim 29, wherein 

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

if motion models of the prediction units in which the first subunit and the second subunit are 

located are different, the motion vector difference threshold T is 1/4 of luminance sampling 5 

precision; or if motion models of the prediction units in which the first unit and the second subunit 

are located are the same, the motion vector difference threshold T is four times 1/4 of luminance 

sampling precision. 
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