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(57) Abstract: 

A method for acquiring block boundary filtering strength, comprising determining a 
similarity threshold and calculating region flatness by using the similarity threshold; determining 
the initial value of block boundary filtering strength according to the region flatness interval 
where the region flatness is located, with each region flatness interval corresponding to an initial 
value of filtering strength; adjusting the initial value of filtering strength to acquire the block 
boundary filtering strength by using pre-acquired header information of blocks on both sides of 
the block boundary; or determining whether filtering of pixels of the blocks on both sides of the 
block boundary is required by using header information of the blocks, such as type information 
or coded block pattern information. The examples of the present disclosure further disclose a 
device for acquiring block boundary filtering strength, and the examples of the present disclosure 
separately disclose a method and a device for reducing block distortion. The application of the 
present disclosure is capable of improving accuracy in the acquisition of block boundary filtering 
strength. 
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METHOD AND DEVICE FOR ACQUIRING BLOCK BOUNDARY STRENGTH AND 
REDUCING BLOCK DISTORTION 

 
 

The present application requests priority for the Chinese patent application submitted to the China 5 
National Intellectual Property Administration on September 13, 2007, with application no. 
200710149478.0, titled “METHOD AND DEVICE FOR ACQUIRING BLOCK BOUNDARY 
STRENGTH AND REDUCING BLOCK DISTORTION,” the entire contents of which are incorporated 
herein by reference. 

 10 
Technical Field 

The present disclosure relates to the field of image processing, and particularly to a method and 
device for acquiring block boundary strength and reducing block distortion. 

 
Background technologies 15 

In video coding standards such as H.264 and digital audio and video codec technical standards, 
block processing is required for all images, for example, the basic processing unit of the H.264 standard is 
a 16×16 macroblock. After transformation and quantization of each block, block distortion of varying 
degrees appears, that is, a discontinuous visual mutation appears on the block boundary between blocks. 
Block distortion is caused by quantization error from block processing during quantization. According to 20 
the different content of the image within the block range, it appears in two different forms, the first as 
trapezoidal noise and the other as lattice noise. These two noises make the edges of the image so clear that 
a block-shaped region appears. Specifically, trapezoidal noise appears at the strong edge of the image. For 
example, when performing discrete cosine transform of the image to acquire the transform coefficient of 
each frequency point, many high frequency coefficients are quantized to zero. Hence, the strong edge of 25 
the image cannot be fully digitized within the transform domain, and because of the block processing of 
the image, the continuity at the strong edge crossing the block boundary cannot be guaranteed. Hence, 
there is jagged noise at the strong edge of the image, causing visually unnatural data block edges called 
trapezoidal noise. Lattice noise appears in the flat region of the image. In the flat region of the image, 
where luma increases or decreases, the direct current (DC) coefficient of the transform domain may cross 30 
the adjacent quantization level detection threshold due to rounding during quantization rounding, resulting 
in sudden changes in luma in two adjacent blocks in the reconstructed image, visually appearing as sheet-
like contours called lattice noise. 

In order to avoid or reduce block distortion, after the quantization and encoding of the image is 
completed, before it is stored as the reference frame of the next frame, it is necessary to reduce the block 35 
distortion of the image. A specific method for reducing block distortion is introduced in detail below, using 
an 8×8 block boundary as an example, specifically illustrating the specific steps of the method for reducing 
block distortion: 
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Step 1: Using the interpolation of the actual pixels on both sides of the present block boundary, 
calculate the flatness of the image region where the present block boundary is located, expressing the 
flatness of the region with the number of similarity pairs around the block boundary. If there are many 
similarity pairs, the flatness of the image region where the present block boundary is located is considered 
to be relatively great. Refer to Figure 1 for the definition of similarities in this regard. Figure 1 is a 5 
schematic diagram of an example of a similarity discrimination sample in the prior art. The thick solid line 
refers to the main block boundary of two blocks, and the dashed line refers to the sub-block boundary that 
is within the two blocks, respectively. For the pixel sets Rx and Lx (0 <= x <= 7) on both sides of the main 
block boundary, RX and LX are considered a pair of similarities if the absolute value of their difference is 
less than threshold 1(Th1). For pixel sets Lx and Mx (0 <= x <= 7) and Nx and Rx (0 <= x <= 7) on both 10 
sides of the sub-block boundary, LX and MX or NX and RX are considered a pair of similarities if the absolute 
value of their difference is less than threshold 2(Th2). 

The process of calculating the flatness of the image region is specifically illustrated below using 
an 8×8 block boundary as an example: 
first, set the initial value for the region flatness to 0; 15 
then, when the absolute value of the difference of 8 pairs of pixels on both sides of the main block 

boundary is less than the flatness threshold Th1, i.e., Abs (Rx-Lx) < Th1, add 1 to the region flatness, or 
when the absolute value of the difference of 16 pairs of pixels on both sides of the sub-block boundary is 
less than the flatness threshold Th2, i.e., Abs (Lx-Mx) < Th2 or Abs (Nx-Rx) < Th2, add 1 to the region 
flatness to sum up to the region flatness. Here, Abs (y) is the absolute value of y, which may be expressed 20 
as formula (1) 

Abs(x) 
 

x ; x >= 0 
(1) 

-x ; x < 0 
 
 

The two flatness thresholds Th1 and Th2 may be obtained by table lookup, and the average QPav 
may be first calculated based on the quantization parameters (QPs) of the two blocks. The QP here is the 25 
quantization step size used in the quantization process, and then QPav is used to determine the table lookup 
index IndexA. The flatness thresholds Th1 and Th2 are finally obtained through table lookup. The values of 
Th1 and Th2 are obtained from Table 1 according to the correspondence relationship between IndexA and 
thresholds Th1 and Th2. Table 1 shows the relationship between the flatness thresholds Th1 and Th2, and 
IndexA: 30 

IndexA Th1 Th2 
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0 0 0 

1 0 0 

2 0 1 

3 1 1 

4 1 2 

5 2 2 

6 2 2 

7 2 2 

8 2 2 

9 2 2 

10 2 2 

11 2 3 

12 2 3 

Table 1 
The QP of each block is the data known when the block is quantized, and QPav may be expressed 

as formula (2) with the following pseudocode: 
QPav = ( QPp + QPq + 1) >> 1 (2) 

wherein >>1 indicates shifting one place to the right, in the binary computer system, this means 5 
division by 2. Similarly, >>2 indicates shifting two places to the right and means division by 4, >>3 
indicates shifting three places to the right, and means division by 8, and so on. 
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Index IndexA is one-fifth of QPav, i.e. IndexA = QPav / 5. Flatness thresholds Th 1 and Th 2 may be 
determined from Table 1. 

Step 2: Determine the filtering strength of the present block boundary based on the specific 
flatness. The specific method is as follows: determine the value of the block boundary filtering strength 
(BS) based on the macroblock type and region flatness, and the steps thereof are as follows: 5 

first, obtain BS based on the determined region flatness, specifically as follows: 
BS is equal to 0 when RegionFlatness is less than 4; 
when RegionFlatness is greater than 4, determine whether the horizontal pixel scale 

(horizontal_size) is greater than 500: 
BS is equal to 1 if horizontal_size is greater than 500 and RegionFlatness is less than 12, 10 

otherwise BS is equal to 2; 
BS is equal to 1 if horizontal_size is less than 500 and RegionFlatness is less than 16; otherwise, 

BS is equal to 2. 
Next, adjust the BS according to the macroblock type, specifically as follows: 
determine whether one or both of the two 8×8 blocks on both sides of the block boundary belong 15 

to the intraframe prediction macroblock. If so, add 1 to BS, otherwise, do not change BS. The macroblock 
type here may be acquired from the header information of each macroblock, and may be divided into 
various types such as intraframe prediction macroblock, interframe prediction macroblock, and the like. 

Step 3: After the BS value is determined, filter the pixels on both sides of the block boundary 
according to the flatness of different non-zero BS values. 20 

Three levels of BS values may be obtained from Step 2, while this step determines three different 
filtering processes based on the BS values of different levels, so as to filter each row or column in the block 
accordingly. Below, the filtering process of p0, p1, p2, q0, q1 and q2 in Figure 2 is illustrated with a schematic 
diagram of the distribution of pixels of a row/column on both sides of the block boundary shown in Figure 
2, and the filtered values of P0 and Q0 are expressed by P0 and Q0, respectively. If P1(Q1) is not assigned a 25 
value during filtering, p1(q1) is not filtered; otherwise, P1 or Q1 is the filtered value of p1 or q1. P2 or Q2 is 
the filtered value of p2 or q2. The three different filtering processes determined by the BS values are as 
follows: 

Process 1: filter the samples on both sides of the luma block boundary when BS = 3, and the 
filtering processes of p0, p1, p2, q0, q1 and q2 in Figure 2 may be expressed by pseudocode as follows: 30 
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P0 = ap ? (2 × p1 + p2 + 2 × (p0 + q0) + q1 + 4) >>3: (2 × p0 + p1 + q0 + 2) >> 2; 
P1 = ap ? (p0 + 2 × p1 + q0 + 2) >> 2: p1; 
P2 = ap ? (p0 + p1 + 4 × p2 + 2 × p3 + 4)) >> 3: p2; 
Q0 = aq ? (2 × q1 + q2 + 2 × (q0 + p0) + p1 + 4) >> 3: (2 × q0 + q1 + p0 + 2) >> 2; 
Q1 = aq ? (q0+ 2 × q1 + p0+ 2) >> 2: q1; 5 
Q2 = (q0 + q1 + 4 × q2 + 2 × q3 + 4) >> 3: q2; 
in the above filtering processes of p0, p1, p2, q0, q1 and q2, two sets of filters are used respectively. 

For example, when filtering p0 and ap is greater than 0, a set of strong filters is used, i.e. (2 × p1 + p2 + 2 
× (p0 + q0) + q1 + 4) >> 3, and when ap is less than or equal to 0, a set of weak filters is used, i.e. (2 × p0 
+ p1 + q0 + 2) >> 2. 10 

Moreover, during the above filtering processes of p0, p1, p2, q0, q1 and q2, ap may be obtained by 
the following formula (3), and aq may be obtained by the following formula (4): 

ap = Abs (p2 – p0) < β&& Abs (p0 – q0) < ((α >> 2) + 2) (3) 
aq = Abs (q2 – q0) < β&& Abs (p0 – q0) < ((α >> 2) + 2) (4) 
The symbols “&&” in formula (3) and formula (4) indicate the “and” operation, while α and β in 15 

formula (3) and formula (4) are block boundary thresholds, and may be calculated according to the average 
QP, QPav, of the two blocks, as well as AlphaCOffset and BetaOffset calculation table lookup indices 
IndexA and IndexB. The average QP, QPav, of the two blocks is as follows: QPav = (QPp + QPq + 1) >> 
1, while indices IndexA and IndexB are as follows: 

IndexA = Clip3 (0, 63, QPav + AlphaCOffset) 20 
IndexB = Clip3 (0, 63, QPav + BetaOffset) 
According to the correspondence relationship between the indices IndexA and IndexB and the 

block boundary threshold a and the block boundary threshold P, the values of α and β are obtained from 
Table 2, α is obtained from the IndexA table lookup, and β is obtained from the IndexB table lookup. 

Inde
x α β Inde

x α β Index α β Inde
x α β 

  25 
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0 0 0 16 4 2 32 22 6 48 46 15 

1 0 0 17 4 2 33 24 7 49 48 16 

2 0 0 18 5 3 34 26 7 50 50 17 

3 0 0 19 5 3 35 28 7 51 52 18 

4 0 0 20 6 3 36 30 8 52 53 19 

5 0 0 21 7 3 37 33 8 53 54 20 

6 1 1 22 8 4 38 33 8 54 55 21 

7 1 1 23 9 4 39 35 9 55 56 22 

8 1 1 24 10 4 40 35 9 56 57 23 

9 1 1 25 11 4 41 36 10 57 58 23 

10 1 1 26 12 5 42 37 10 58 59 24 

11 2 1 27 13 5 43 37 11 59 60 24 

12 2 1 28 15 5 44 39 11 60 61 25 

13 2 2 29 16 5 45 39 12 61 62 25 

14 3 2 30 18 6 46 42 13 62 63 26 

15 3 2 31 20 6 47 44 14 63 64 27 

Table 2 

In process 1, the same method is used to filter samples p0 and q0 on both sides of the chroma block 
boundary. The meaning of “d = a? b:c” in the pseudocode is as follows: when a is greater than 0, d = b; 
otherwise d = c. The specific implementation procedures corresponding to the above pseudocodes are as 
follows: 5 

if ( ap ﹥ 0 ) 
{ 

P0 = (2 × p1 + p2 + 2 × (p0 + q0) + q1 + 4)>> 3 

P1 = (p0 + 2 × p1 + q0 + 2)>>2 

P2 = (p0 + p1 + 4 × p2 + 2 × p3 + 4))>> 3 10 
  



WO 2009/033390  PCT/CN2008/072082 

 
-7- 

 

 

} 
else 
{ 

P0 = (2 × p0 + p1 + q0 + 2 )>> 2  
P1 =p1 5 
P2 = p2 

} 
if ( aq ﹥ 0 ) 

{ 
Q0 = (2 × q1 + q2 + 2 × (q0 + p0) + p1 + 4)>> 3 10 
Q1 = (q0 + 2 × q1 + p0 + 2)>>2 
Q2 = (q0 + q1 + 4 × q2 + 2 × q3 + 4))>> 3 

} 
else 
{ 15 

Q0 = (2 × q0 + q1 + p0 + 2 )>> 2 
Ql = q1 
Q2 = q2 

} 
Process 2: filter the samples on both sides of the luma block boundary when BS = 2, and only filter 20 

the p0, p1, q0 and q1 in Figure 2, and expressed by pseudocode as follows: 
P0 = ap ? (2 × p1 + p2 + 2 × (p0 + q0) + q1 + 4)>>3:(2 × p0 + p1 + q0 + 2 )>>2； 
P1 = ap ? (p0 + 2 × p1 + q0 + 2) >>2 : p1; 
Q0 = aq ? (2 × q1 + q2 + 2 × (q0 + p0) + p1 + 4) >> 3 : (2 × q0 + q1 + p0 +2)>> 2; 
Q2 = aq ? (q0 + 2 × q1 + p0 + 2) >> 2 : q1; 25 
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when filtering p0, p1, q0, and q1, ap is obtained from formula (3) and aq is obtained from formula 
(4). Moreover, a and P in formula (3) and formula (4) are the same as those in process 1. 

Process 3: filter the samples on both sides of the luma block boundary when BS = 1, specifically as 
follows: 

first, filter p0 and q0 (P0 and Q0 are respectively filtered values of p0 and q0), which may be 5 
expressed as follows: 

delta = Clip3(-C,C,(((q0-p0) × 3 + (p1 - q1) + 4) >> 3)) 

P0 = Clipl(p0 + delta) 

Q0 = Clipl(q0 - delta), 

wherein Clip3 (a,b,c) is expressed as follows: 10 
 

 

a ; c < a 

 b ; c > b 

Clip3 (a, b, c) = 
c 

; 
Other 

Clip1 (a) is expressed as: Clip1 (x) = Clip3 (0, 255, x) 

then, determine whether there is a need to filter p1 and q1, and when there is a need to filter p1 and 
q1, the calculation of P0 and Q0 may be divided into three cases: 

first case: when the block boundary is a chroma block boundary, do not filter p1 and q1. 

second case: when ap is greater than 0 at the luma block boundary, filter p1, and the filtered value 15 
is as follows: 

P1 = Clip1 (p1 + Clip3 (-C, C ((P0 – p1) × 3 + (p2 – Q0) + 4) >> 3)) 

third case: when aq is greater than 0 at the luma block boundary, filter q1, and the filtered value is 
as follows: 

Q1 = Clip1 (q1 – Clip3 (-C, C ((q1 – Q0) × 3 + (P0 – q2) + 4) >> 3)) 20 
During the filtering process of process 3, the definition of ap and aq is the same as that of process 

1 and process 2, and ap is obtained from formula (3) and aq is obtained from formula (4). Moreover, a and 
P in formula (3) and formula (4) are also the same as in processes 1 and 2. C is called the filtering and 
clipping parameter, and the relationship between C and IndexA is as shown in Table 3. Table 3 shows the 
relationship between the filtering and clipping parameter C and IndexA: 25 
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Index C Index C Index C Index C 

0 0 16 1 32 2 48 5 

1 0 17 1 33 2 49 5 

2 0 18 1 34 2 50 5 

3 0 19 1 35 2 51 6 

4 0 20 1 36 2 52 6 

5 0 21 1 37 2 53 6 

6 0 22 1 38 3 54 7 

7 0 23 1 39 3 55 7 

8 0 24 1 40 3 56 7 

9 0 25 1 41 3 57 7 

10 0 26 1 42 3 58 8 

11 0 27 1 43 3 59 8 

12 0 28 1 44 3 60 8 

13 0 29 1 45 4 61 9 

14 0 30 2 46 4 62 9 
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15 0 31 2 47 4 63 9 

Table 3 

In the course of implementing the present disclosure, the inventors discovered during research that 
in the above existing method of reducing block distortion, when BS is acquired in order to determine the 
filtering process, similarity thresholds may only be obtained after two table lookups. Since the relationship 
and header information between the blocks on both sides of the block boundary are not fully used, the BS 5 
obtained is determined to be inaccurate, so the existing method of reducing block distortion does not use 
an effective filtering process to reduce block distortion. Hence, the performance of reducing block 
distortion is poor. 

In summary, the BS obtained from the existing method of acquiring block boundary filtering 
strength is inaccurate, which in turn makes the existing method of reducing block distortion unable to 10 
effectively reduce block distortion. 

 
Summary of the Invention 

The examples of the present disclosure provide a method for acquiring block boundary filtering 
strength that is capable of improving the accuracy of the acquired block boundary filtering strength. 15 

The examples of the present disclosure provide a method for acquiring block boundary filtering 
strength that is capable of improving the accuracy of the acquired block boundary filtering strength. 

The examples of the present disclosure provide a method for reducing block distortion that is 
capable of improving the accuracy of the acquired block boundary filtering strength, thereby effectively 
reducing block distortion. 20 

The examples of the present disclosure further provide a device for acquiring block boundary 
filtering strength that is capable of increasing the accuracy of the acquired block boundary filtering strength. 

The examples of the present disclosure further provide a device for reducing block distortion that 
is capable of improving the accuracy of the acquired block boundary filtering strength, thereby effectively 
reducing block distortion. 25 

In order to achieve the above objectives, the technical solution of the examples of the present 
disclosure is implemented as follows: 

A method for acquiring block boundary filtering strength, comprising determining a similarity 
threshold, calculating region flatness of the block boundary in the present windows with the similarity 
threshold; determining the initial value of block boundary filtering strength in each window according to 30 
the region flatness interval where the region flatness is located, with each region flatness interval 
corresponding to an initial value of filtering strength; adjusting the initial value of block boundary filtering 
strength to acquire the block boundary filtering strength by using pre-acquired header information of 
blocks on both sides of the block boundary; 

 35 
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A method for acquiring block boundary filtering strength, comprising determining whether filtering 
of pixels of the blocks on both sides of the block boundary is required according to the header information 
of the blocks on both sides of the block boundary, if no, determining a similarity threshold and calculating 
region flatness by using the similarity threshold, wherein the header information of the blocks on both 
sides of the block boundary comprises type information or coded block pattern information; determining 5 
the initial value of block boundary filtering strength in each window according to the region flatness 
interval where the region flatness is located, with each region flatness interval corresponding to an initial 
value of filtering strength; adjusting the initial value of filtering strength to acquire the block boundary 
filtering strength by using pre-acquired header information of the blocks on both sides of the block 
boundary. 10 

A method for reducing block distortion, comprising determining a similarity threshold and 
calculating region flatness by using the similarity threshold; acquiring block boundary filtering strength 
with the region flatness and using the first-order difference and second-order difference between various 
adjacent pixels in the blocks on both sides of the block boundary to determine whether the block boundary 
is a pseudo-boundary and once the block boundary is determined to be a pseudo-boundary, determining a 15 
corresponding filter combination based on the correspondence relationship pre-established between the 
block boundary filtering strength and the filter combination and the acquired block boundary filtering 
strength to filter the pixels of the blocks on both sides of the block boundary accordingly. 

A device for acquiring block boundary filtering strength, comprising 
a flatness calculation module, used to determine a similarity threshold and calculate region flatness 20 

of the block boundary in the present windows by using the similarity threshold; 
an initial value determination module, used to determine the initial value of filtering strength of the 

block boundary in each window based on the region flatness calculated by the flatness calculation module, 
with each region flatness interval corresponding to an initial value of filtering strength; 

an adjustment module, used to adjust the initial value of block boundary filtering strength 25 
determined by the initial value determination module to obtain the block boundary filtering strength by 
using the pre-acquired header information of the blocks on both sides of the block boundary. 

A device for reducing block distortion, comprising 
a block boundary filtering strength acquisition module, used to determine a similarity threshold and 

calculate region flatness by using the similarity threshold, and acquire block boundary filtering strength 30 
with the region flatness; 

a boundary determination module, used to determine whether the block boundary is a pseudo-
boundary; 

a filter determination module, used to determine the corresponding filter combination based on the 
pre-established correspondence relationship between block boundary filtering strength and filter 35 
combination according to the block boundary filtering strength acquired by the block boundary filtering 
strength acquisition module when the determination results of the boundary determination module indicate 
that the block boundary is a pseudo-boundary; 
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a filter module, used to filter the pixels of the blocks on both sides of the block boundary 
accordingly by using the filter combination determined by the filter determination module. 

It can be seen from the above technical solution that the method and device for acquiring block 
boundary filtering strength and reducing block distortion provided by the examples of the present 
disclosure determine a similarity threshold based on block boundary thresholds pre-obtained from table 5 
lookup, or determine a similarity threshold based on quantization parameters, macroblock modes, color 
spaces or frame types, and adjust the initial value of block boundary filtering strength by using header 
information of the block. Hence, they are capable of being unrestricted to the coding block unit and make 
full use of the relationship between the blocks on both sides and the header information, thereby improving 
the accuracy of the acquired block boundary filtering strength, thereby effectively reducing block distortion. 10 
 
Description of Accompanying Drawings 

Figure 1 is a schematic diagram of an example of a similarity discrimination sample in the prior art; 
Figure 2 is a schematic diagram of the distribution of pixels of a row/column on both sides of a 

block boundary; 15 
Figure 3 is a schematic diagram of a method for acquiring block boundary filtering strength 

according to an example of the present disclosure; 
Figure 4 is a schematic diagram of an example of a sample with window size N of 4 according to 

an example of the present disclosure; 
Figure 5 is a schematic diagram of an example of a sample with window size N of 2 according to 20 

an example of the present disclosure; 
Figure 6 is a schematic diagram of the processes of a method for implementing the reduction of 

block distortion by using the block boundary filtering strength acquired according to another example of 
the present disclosure; 

Figure 7 is a schematic diagram of the distribution of pixels of a row on both sides of a block 25 
boundary according to another example of the present disclosure; 

Figure 8 is a schematic diagram of the structure of a device for acquiring block boundary filtering 
strength according to yet another example of the present disclosure; 

Figure 9 is a schematic diagram of the structure of a device for reducing block distortion according 
to yet another example of the present disclosure; 30 
 
Specific Embodiments 

In order to make the purpose, technical solution and advantages of the present disclosure clearer 
and easier to understand, the disclosure will be illustrated in further detail below with reference to the 
accompanying drawings and examples. 35 

The examples of the present disclosure provide a method for acquiring block boundary filtering 
strength by using pixels and header information, specifically as follows: determining a similarity threshold 
and calculating region flatness by using the similarity threshold; determining the initial value of block 
boundary filtering strength according to the region flatness interval where the region flatness is located, 
with each region flatness interval corresponding to an initial value of filtering strength; adjusting the initial 40 
value of filtering strength to acquire the block boundary filtering strength by using pre-acquired header 
information of blocks on both sides of the block boundary; 
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or, first determining whether filtering of pixels of the blocks on both sides of the block boundary 
is required according to the header information of the blocks on both sides of the block boundary, wherein 
header information of the blocks comprise type information or coded block pattern information, if so, 
ending the process; otherwise, determining a similarity threshold and calculating region flatness by using 
the similarity threshold; determining the initial value of block boundary filtering strength in each window 5 
according to the region flatness interval where the region flatness is located, with each region flatness 
interval corresponding to an initial value of filtering strength; using the header information of the blocks 
on both sides of the pre-acquired block boundary. 

The examples of the present disclosure further provide a method for reducing block distortion, 
specifically as follows: determining a similarity threshold and calculating region flatness by using the 10 
similarity threshold; acquiring block boundary filtering strength with the region flatness and using the first-
order difference and second-order difference between various adjacent pixels in the blocks on both sides 
of the block boundary to determine whether the block boundary is a pseudo-boundary and once the block 
boundary is determined to be a pseudo-boundary, determining a corresponding filter combination based 
on the correspondence relationship pre-established between the block boundary filtering strength and the 15 
filter combination and the acquired block boundary filtering strength to filter the pixels of the blocks on 
both sides of the block boundary accordingly. 

Figure 3 is a schematic diagram of a method for acquiring block boundary filtering strength 
according to an example of the present disclosure. As shown in Figure 3, the method specifically 
comprises the following steps: 20 

Steps 301 – 302 are processes for calculating the region flatness of the block boundary in the 
present windows. 

Step 301: Divide the present block boundary into a few windows. 
In the present example, the method of dividing the block boundary into windows is as follows: 

preset the window size and divide the blocks on both sides of the block boundary into more than one 25 
window according to the window size in the direction of the vertical block boundary. The window size is 
N, where N is adjustable. In the present example, assuming for an 8x8 transform block, the window size 
thereof is N = 4; as shown in Figure 4, Figure 4 is a schematic diagram of an example of a sample with 
window size N of 4 according to an example of the present disclosure. Of course, N may be = 2, as shown 
in Figure 5 or other values. Of course, the following steps may be performed using the block as a unit 30 
without dividing the block boundary into windows. 

Step 302: Calculate the region flatness of the block boundary in the present windows. 
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In the present example, the process of calculating the region flatness comprises calculating the 
pixel flatness of the blocks on both sides of the block boundary in the present windows; summing up the 
pixel flatness of the blocks on both sides to obtain the region flatness in the windows. That is, the region 
flatness of the block boundary in the present windows is obtained by summing up the pixel flatness on 
both sides of the block boundary in the present windows. The region flatness of the block boundary in 5 
the present windows is determined by the number of similarities in the sub-block boundary in the present 
windows, and is calculated according to the following formula (5): 

 
wherein the pixel flatness is obtained by comparing the first-order difference and threshold, where 

the similarity threshold T is adjustable, and for the present example T = (β + 2) / 3. See Table 1 for the β 10 
value. The index value IndexB is calculated according to the following formula (6): 

 
wherein, QPm is the QP value of the blocks m on both sides of the block boundary in the present 

windows, and the Offset_β value is a preset offset value that is capable of adjusting the filtering strength, 
and the Offset_β value may be acquired from the transmitted video stream. 15 

Steps 303 – 304 are processes for acquiring BS according to flatness and header information. BS 
may be divided into multiple levels. In the present example, BS is divided into four levels, that is, the BS 
value may be 0, 1, 2 or 3. 

Step 303: Calculate the initial value of filtering strength of the present block boundary. 
In the present example, the method for calculating the initial value of filtering strength bs of the 20 

present block boundary is specifically as follows: 
if num < C0, bs = 0; 
if num >= C0 and num < C1, bs = 1; 
if num >= C1, bs = 2; 
The CO and C1 in the formula are the preset flatness thresholds according to the statistical rules. 25 

In the present example, C0 is set to 2 and C1 is set to 7.  
Step 304: Adjust the block boundary strength according to the header information to acquire the 

block boundary filtering strength. 
In the present example, if the information in the header information indicates that two adjacent 

blocks are in skip mode, the present block is not filtered; if the information in the header information 30 
indicates that one block is an intra-frame block, add 1 to the initial value of the present block boundary 
filtering strength bs; if the information in the header information indicates that the difference in the motion 
vector of the blocks on both sides of the block boundary is greater than the preset threshold Tmv, in the 
present example, take 3 whole pixels as Tmv, and add 1 to the present bs, or if the information in the header 
information indicates that the regions on both sides of the block boundary are from different reference 35 
frames, add 1 to the bs; if the coded block pattern of the blocks on both sides of the block boundary is also 
0, BS is 0. 
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In the present example, the method for acquiring BS only obtains the initial value of the present 
block boundary filtering strength bs based on the number of similarities num of the blocks on both sides 
of the block boundary in the windows, so it is only necessary to determine the similarity threshold T of 
flatness in one window and num may be obtained without performing the method of table lookup 1 in the 
prior art. Therefore, the method of obtaining BS in the present example is more convenient and flexible. 5 

Figure 6 is a schematic diagram of the processes of a method for implementing the reduction of 
block distortion by using the block boundary filtering strength acquired according to another example of 
the present disclosure. As shown in Figure 6, the method specifically comprises the following steps: 

Steps 601 – 604 are similar to steps 301 – 304, except that in step 602, the similarity threshold T of 
the flatness in the windows is determined by the header information, where T is defined as = (xα + yβ) / z. 10 
Here, x, y and z will be adapted according to the quantization parameters, macroblock mode, i.e. intraframe 
macroblock (Intra) and inter macroblock (Inter), color space, i.e. luma and chroma and frame type, i.e. 
intraframe prediction frame (I), bidirectional prediction frame (B) and unidirectional prediction frame (P). 
For example, 

 15 
 

T= 

 

β 0≤QP﹤20 
3 
β+1 20≤QP﹤40 

3 

β+2 40≤QP﹤64 
3 

    

T= 

 

β+2 Inter 
4 
α+3 

Intra 
6 

T= 

 

α+β+4 Luma 
8 

α+β+1 Chroma 
8 

 
Step 605: determine whether the block boundary is a true block boundary, if so, filtering is not 

required and end the process; otherwise, perform step 606. 
In the present example, the method for determining whether the block boundary is a true block 20 

boundary is as follows: determining whether the difference between each adjacent pixel in the blocks on 
both sides of the block boundary is greater than a set boundary threshold, if so, it is the true edge of the 
image and filtering is not required; if no, it is a pseudo-edge and needs to be filtered.  
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In the present example, assuming that the block boundary is a vertical block boundary, the 
distribution of one row image pixels on both sides of the block boundary is as shown in Figure 7. Of course, 
it may be a block boundary or a horizontal block boundary and it is necessary to determine whether the 
block boundary is a true block boundary based on one column of image pixels on both sides of the block 
boundary to obtain the difference between the pair of pixels R0 and L0 on both sides of the block boundary 5 
given in Figure 7, and two pairs of pixels L0 and L1, R0 and R1 within the sub-block. Subtract L0 and R0 
from each other to obtain a difference M1; subtract R1 from R0 to obtain a difference M2; subtract L1 
from L0 to obtain a difference M3; add M1 to M2 to obtain M4; add M1 to M3 to obtain M5. 

In the final discrimination formula, if M1 is smaller than α and greater than 1, M2 is smaller than β 
and M3 is smaller than β, and either of M4 and M5 is greater than 0, the feature edge of the image is 10 
considered to not be at the edge of the block, that is, BS is not equal to 0, and filtering may be performed; 
otherwise, filtering is not performed. That is, 

Bs != 0 && Abs (R0 – L0) < α && Abs (R0 – L0) > 1 && Abs (R0 – R1) < β && Abs (L0 – L1) 
< β &&Abs (2 R0 – R1 – L0) > 0 || Abs (2 L0 – L1 – R0) > 0) 

where the symbol “!=” indicates that not equal to, and the symbol "||" indicates the "or" operation. 15 
Step 606: Determine the corresponding filtering process for the pseudo-block boundary based on 

the different levels of non-zero BS. 
In the present example, BS is divided into four levels, wherein when BS = 0, filtering is not 

performed, and in the distribution of image pixels of a row/column on both sides of the block boundary 
as shown in Figure 7, the three filtering processes are specifically as follows: 20 

Process 1: when BS = 1, use the mean filtering method for filtering: 
R0 = aq ? (2 * R1 + R0 + L0 + 2) >> 2: (R1 + 2 * R0 + L0 + 2) >> 2; 
L0 = ap ? (2 * L1 + L0 + R0 + 2) >> 2: (L1 + 2 * L0 + R0 + 2) >> 2; 
Process 2: when BS = 2, use the mean filtering method for filtering; 
R0 = aq ? (R2+2*Rl+2*R0+2*L0+Ll+4)>>3:(R2+2*Rl+3*R0+2*L0+4)>>3； 25 
L0 = ap ? (L2+2*Ll+2*L0+2*R0+Rl+4)>>3:(L2+2*Ll+3*L0+2*R0+4)>>3; 
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R1 = aq ? (2*R2 + 4*R1 + R0 + L0 + 4)>>3:Rl; 
Ll= ap ? (2*L2 + 4*L1 + L0 + R0 + 4)>>3:LI; 
Process 3: when BS = 3, use the mean filtering method for filtering; 
R0 = (3*R2+3*Rl+4*R0+3*L0+3*Ll+8)>>4; 
L0 = (3*L2+3*Ll+4*L0+3*R0+3*Rl+8)>>4; 5 
R1 = aq ? (3*R2+4*Rl+4*R0+3*L0+2*Ll+8)>>4:(2*R2+4*Rl+R0+L0+4)>> 3; 
LI = ap ? (3*L2+4*Ll+4*L0+3*R0+2*Rl+8)>>4:(2*L2+4*Ll+L0+R0+4)>> 3; 
R2= aq ? (2*R3+3*R2+R1 + R0 +L0+ 4)>>3:R2; 
L2 = ap ? (2*L3+3*L2+L1 + L0 +R0+ 4)>>3:L2; 
wherein ap and aq in processes 2, 3, and 4 are as follows: 10 
ap = Abs (R2 – R0) < β & & Abs (R0 – L0) < ((α >> 2) + 2) 
aq = Abs (L2 – L0) < β && Abs (R0 – L0) < (α >> 2) +2). 
For chroma blocks, the same filtering method is only used for R0 and L0 pixels on both sides of the 

block boundary, and not for R2, R1, L1 and L2. 
In the present example, the filtering process of a vertical block boundary is used as an example for 15 

illustration. For a horizontal block boundary, the filter window thereof is in a vertical state, but the filtering 
process on the horizontal block boundary is also the same, so it will not be described in detail. 

In step 604 of the present example, the value of BS may also be adjusted according to skip mode or 
cbp, for example, when both the adjacent blocks are in skip mode or all cbp are 0, subtract 1 from BS. 

In addition, before step 601, the header information of the block may be used to determine whether 20 
filtering is required. For example, determine whether filtering is required according to skip mode or cbp 
and when the adjacent blocks on both sides of the block boundary are in skip mode or all cbp are 0, 
determine filtering to not be required, and end the process. 
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The weight of each row of pixels during filtering may also be different in the present example. For 
example, determine the weight of each row of pixels of the block boundary according to the macroblock 
type, and use filters of different strengths for filtering based on the weight of each row of pixels. Stronger 
filtering may be used on the block boundary row of the block, and a weighted strategy with weaker filtering 
may be used to filter the middle of the block, especially in the case of Intra blocks. For example, the 5 
strongest combination of filters for the present BS value may be used for filtering when the image pixel 
row to be filtered is the block boundary row of the present block, for example, rows 0, 7, 8, or 15 of the 
macroblock. 

The filter in the present example may be shared. In the specific process, a weak filter with a larger 
BS may be used as a strong filter with a smaller BS, or a strong filter with a smaller BS may be used as a 10 
weak filter with a larger BS, so that there are more filter options with different strengths for the same BS, 
increasing the accuracy of the filter without increasing the complexity of the operation. For example, a 
weak filter for a BS of 3 is considered a strong filter for a BS of 2, and a weak filter for a BS of 2 is 
considered a strong filter for a BS of 1. The block boundary in the present windows may then be divided 
into BS values of different levels according to the flatness value, and different combinations of filters of 15 
each level may also be selected. However, the overall principle is to use the mean filtering method and to 
use stronger filters the higher the BS level. 

The present example uses the acquired BS to filter row/columns of pixels that are considered 
pseudo-boundaries in the windows to effectively reduce block distortion caused by transform quantization 
and motion compensation. 20 

Figure 8 is a schematic diagram of the structure of a device for acquiring block boundary filtering 
strength according to yet another example of the present disclosure, the device comprising a flatness 
calculation module 810, an initial value determination module 820, and an adjustment module 830. 

Specifically, the flatness calculation module 810 determines a similarity threshold and calculates 
region flatness by using the similarity threshold. 25 

The initial value determination module 820 determines the initial value of block boundary filtering 
strength in each window according to the region flatness interval where the region flatness is located, with 
each region flatness interval corresponding to an initial value of filtering strength. 

The adjustment module 830 adjusts the initial value of filtering strength to acquire the block 
boundary filtering strength by using pre-acquired header information of the blocks on both sides of the 30 
block boundary. 

Figure 9 is a schematic diagram of the structure of a device for reducing block distortion according 
to yet another example of the present disclosure, the device comprising a block boundary filtering strength 
acquisition module 910, a boundary determination module 920, a filter determination module 930, and a 
filter module 940. 35 
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Specifically, the block boundary filtering strength acquisition module 910 is used to determine a 
similarity threshold and calculate region flatness by using the similarity threshold, and acquire block 
boundary filtering strength with the region flatness; the boundary determination module 920 is used to 
determine whether the block boundary is a pseudo-boundary and output the determination results to the 
filter determination module 930. 5 

The filter determination module 930 determines the corresponding filter combination based on the 
pre-established correspondence relationship between block boundary filtering strength and filter 
combination according to the block boundary filtering strength acquired by the block boundary filtering 
strength acquisition module 910 when the determination results of the boundary determination module 
indicate that the block boundary is a pseudo-boundary. 10 

The filter module 940 filters the pixels of the blocks on both sides of the block boundary in the 
windows by using the filter combination determined by the filter determination module 930. 

Those skilled in the art will appreciate that all or part of the steps of the method according to the 
above examples may be completed through a program instructing the relevant hardware, and the program 
may be stored in a type of computer-readable storage medium. When the program is executed, it comprises 15 
one or a combination of the steps of the method according to the examples. 

In addition, each functional unit in the various examples of the present disclosure may be integrated 
in a processing module, where each unit may exist physically alone, or two or more units may be integrated 
in a module. The above integrated modules may be implemented in the form of hardware or software 
functional modules. If the integrated module is implemented in the form of a software functional module 20 
and sold or used as a stand-alone product, it may be stored in a computer-readable storage medium. 

The storage medium mentioned above may be a read-only memory, magnetic disk, optical disc, or 
the like. 

The foregoing are merely preferred examples of the present disclosure and are not intended to limit 
the scope of protection of the present disclosure. Any modifications, equivalent substitutions, changes, and 25 
the like made within the spirit and principles of the present disclosure shall be included in the scope of 
protection of the present disclosure. 
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Claims 

 
1. A method for acquiring block boundary filtering strength, characterized in that it comprises 
determining a similarity threshold and calculating region flatness of the block boundary in the 

present windows by using the similarity threshold; 5 
determining the initial value of block boundary filtering strength in each window according to the 

region flatness interval where the region flatness is located, with each region flatness interval 
corresponding to an initial value of filtering strength. 

adjusting the initial value of the block boundary filtering strength to acquire the block boundary 
filtering strength by using pre-acquired header information of the blocks on both sides of the block 10 
boundary. 

2. The method according to Claim 1, characterized in that the process of calculating region flatness 
by using the similarity threshold comprises 

respectively calculating the difference between pixels on both sides of the block boundary and 
adjacent pixels in the same block, the adjacent pixels being adjacent pixels in a direction perpendicular to 15 
the block boundary; 

adding 1 to the flatness of the pixels on both sides of the block boundary when the absolute value 
of any of the differences is smaller than the preset similarity threshold; 

summing up the pixel flatness to obtain the region flatness. 
3. The method according to Claim 1, characterized in that the process of determining the similarity 20 

threshold comprises determining the similarity threshold based on block boundary thresholds pre-obtained 
from table lookup. 

4. The method according to Claim 3, characterized in that the process of determining the similarity 
threshold based on block boundary thresholds pre-obtained from table lookup further comprises 

presetting the weighting coefficient and increment of the block boundary thresholds, weighting the 25 
block boundary thresholds by using the weighting coefficient, then obtaining the sum thereof with the 
increment to determine the similarity threshold. 

5. The method according to Claim 3, characterized in that the process of determining the 
similarity threshold based on block boundary thresholds pre-obtained from table lookup further comprises 

determining the weighting coefficient for each of the block boundary thresholds based on 30 
quantization parameters, macroblock modes, color spaces or frame types, weighting each of the block 
boundary thresholds by using the weighting coefficient, and obtaining the sum of each of the weighted 
block boundary thresholds to determine the similarity threshold. 

6. The method according to Claim 1, characterized in that the header information of the blocks 
on both sides of the block boundary comprises type information of the blocks on both sides of the block 35 
boundary; 
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the process of adjusting the initial value of the block boundary filtering strength further comprises 
when the blocks on both sides of the block boundary are in skip mode, subtracting any preset integer 

step size from the initial value of filtering strength and using the result as the adjusted block boundary 
filtering strength; 

when any one of the blocks on both sides of the block boundary is an intra-frame block, adding any 5 
preset integer step size to the initial value of filtering strength and using the result as the adjusted block 
boundary filtering strength. 

7. The method according to Claim 1, characterized in that the header information of the blocks on 
both sides of the block boundary comprises reference frame information of the blocks on both sides of the 
block boundary; 10 

the process of adjusting the initial value of the block boundary filtering strength further comprises 
when the blocks on both sides of the block boundary come from different reference frames, adding 

any preset integer step size to the initial value of filtering strength and using the result as the adjusted block 
boundary filtering strength. 

8. The method according to Claim 1, characterized in that the header information of the blocks on 15 
both sides of the block boundary comprises motion vector information of the blocks on both sides of the 
block boundary; 

the process of adjusting the initial value of the block boundary filtering strength further comprises 
when the motion vector of the blocks on both sides of the block boundary is greater than the preset 

vector preset, adding any preset integer step size to the initial value of filtering strength and using the result 20 
as the adjusted block boundary filtering strength. 

9. The method according to Claim 1, characterized in that the header information of the blocks on 
both sides of the block boundary comprises coded block pattern information of the blocks on both sides of 
the block boundary; 

the process of adjusting the initial value of the block boundary filtering strength further comprises 25 
when the blocks on both sides of the block boundary have a coded block pattern of 0, subtracting 

any integer step size from the initial value of filtering strength and using the result as the adjusted block 
boundary filtering strength. 

10. A method for acquiring block boundary filtering strength, characterized in that it comprises 
determining whether filtering of pixels of the blocks on both sides of the block boundary is required 30 

according to the header information of the blocks on both sides of the block boundary, if no, determining 
a similarity threshold and calculating region flatness by using the similarity threshold, wherein the header 
information of the blocks on both sides of the block boundary comprises type information or coded block 
pattern information; 

determining the initial value of block boundary filtering strength in each window according to the 35 
region flatness interval where the region flatness is located, with each region flatness interval 
corresponding to an initial value of filtering strength. 

adjusting the initial value of filtering strength to acquire the block boundary filtering strength by 
using the header information of the blocks on both sides of the block boundary. 
  40 
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11. The method according to Claim 10, characterized in that the header information of the blocks 
on both sides of the block boundary further comprises type information of the blocks on both sides of the 
block boundary; 

the process of determining whether filtering of pixels of the blocks on both sides of the block 
boundary is required comprises 5 

when the blocks on both sides of the block boundary are in skip mode, determining filtering to not 
be required; otherwise, filtering is required. 

12. The method according to Claim 10, characterized in that the header information of the blocks 
on both sides of the block boundary further comprises coded block pattern information of the blocks on 
both sides of the block boundary; 10 

the process of determining whether filtering of pixels of the blocks on both sides of the block 
boundary is required comprises 

when the blocks on both sides of the block boundary have a coded block pattern of 0, determining 
filtering to not be required; otherwise, filtering is required. 

13. A method for reducing block distortion, characterized in that it comprises 15 
determining a similarity threshold and calculating region flatness by using the similarity threshold; 
acquiring block boundary filtering strength with the region flatness and using the first-order 

difference and second-order difference between various adjacent pixels in the blocks on both sides of the 
block boundary to determine whether the block boundary is a pseudo-boundary; 

once the block boundary is determined to be a pseudo-boundary, determining a corresponding filter 20 
combination based on the correspondence relationship pre-established between the block boundary 
filtering strength and the filter combination and the acquired block boundary filtering strength to filter the 
pixels of the blocks on both sides of the block boundary accordingly. 

14. The method according to Claim 13, characterized in that the process of determining whether 
the block boundary is a pseudo-boundary comprises 25 

calculating the first-order difference and second-order difference between various adjacent pixels 
in the blocks on both sides of the block boundary, and when each first-order difference and second-order 
difference are in the interval determined based on the preset boundary threshold, determining that the block 
boundary is a pseudo-boundary, otherwise, it is a true boundary. 

15 The method according to Claim 13, characterized in that the filter combination comprises 30 
strong and weak filters; 

the process of establishing the correspondence relationship between the block boundary filtering 
strength and filter combination comprises having different filters corresponding to different block 
boundary filtering strengths, where filters with smaller block boundary filtering strengths are used as 
corresponding strong filters and where filters with stronger block boundary filtering strengths are used as 35 
corresponding weak filters. 
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16. The method according to Claim 13, characterized in that the pixels on both sides of the block 
boundary are four pixels on the left and four pixels on the right of the block boundary, where the four 
pixels to the right of the block boundary are sequentially set as R0, R1, R2, and R3, the four pixels to the 
left of the block boundary are sequentially set as L0, L1, L2, and L3, and the filter combination is one or 
a combination of any plurality of mean filters: 5 

(2*Rl+R0+L0+2)/4 、 (Rl+2*R0+L0+2)/4 、 (2*Ll+L0+R0+2)/4 、 (Ll+2*L0+R0+2)/4 、

( R2+2*Rl+2*R0+2*L0+Ll+4 )/8 、 (R2+2*Rl+3*R0+2*L0+4)/8 、 (L2+2*Ll+2*L0+2*R0+Rl+4)/8 、

(L2+2*Ll+3*L0+2*R0+4)/8、(2*R2 + 4*R1 + R0 + L0 + 4) /8、(2*L2 + 4*L1 + L0 + R0 + 4) /8、
(3*R2+3*Rl+4*R0+3*L0+3*Ll+8) /16 、 (3*L2+3*Ll+4*L0+3*R0+3*Rl+8) /16 、 (3*R2+4*R1 
+4*R0+3*L0+2*L1+8) /16 、 (2*R2+4*Rl+R0+L0+4) /8 、 (3*L2+4*Ll+4*L0+3*R0+2*Rl+8) /16 、10 
(2*L2+4*Ll+L0+R0+4) /8、(2*R3+3*R2+R1 + R0 +L0+ 4 ) /8、或(2*L3+3*L2+L1 + L0 +R0+ 4) /8。 

17. The method according to Claim 13, characterized in that the process of filtering the pixels of 
the blocks on both sides of the block boundary comprises 

selecting a filter from the determined filter combination based on the preset weight of each row of 
pixels in the blocks on both sides of the block boundary to filter the pixels in the blocks on both sides of 15 
the block boundary. 

18. A device for acquiring block boundary filtering strength, characterized in that it comprises 
a flatness calculation module, used to determine a similarity threshold and calculate region flatness 

of the block boundary in the present windows by using the similarity threshold; 
an initial value determination module, used to determine the initial value of filtering strength of the 20 

block boundary in each window based on the region flatness calculated by the flatness calculation module, 
with each region flatness interval corresponding to an initial value of filtering strength;  

an adjustment module, used to adjust the initial value of block boundary filtering strength 
determined by the initial value determination module to obtain the block boundary filtering strength by 
using the pre-acquired header information of the blocks on both sides of the block boundary. 25 
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19. A device for reducing block distortion, characterized in that it comprises 
a block boundary filtering strength acquisition module, used to determine a similarity threshold and 

calculate region flatness by using the similarity threshold, and acquire block boundary filtering strength 
with the region flatness; 

a boundary determination module, used to determine whether the block boundary is a pseudo-5 
boundary;  

a filter determination module, used to determine the corresponding filter combination based on the 
pre-established correspondence relationship between block boundary filtering strength and filter 
combination according to the block boundary filtering strength acquired by the block boundary filtering 
strength acquisition module when the determination results of the boundary determination module indicate 10 
that the block boundary is a pseudo-boundary; 

a filter module, used to filter the pixels of the blocks on both sides of the block boundary accordingly 
by using the filter combination determined by the filter determination module. 
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