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 The existing in-loop filter schemes: SAO and ALF 

are performed with a fixed filtering size.

◼ SAO: filter unit is the Largest Coding Unit (LCU)

◼ ALF: One picture is divided into 16 regions, one region 

is regarded as one filter unit.

 lack of flexibility to deal with various contents

 The high filtering correlation existing at different 

in-loop filter stages is rarely considered.
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 The high filtering correlation existing at different 

in-loop filter stages is rarely considered.

◼ confidence level p 

5

Motivations

1 2 1

1 2 1 1

...

...

L L

L L

p
C C C

−

− −

 + + + +
=

1 1 2

22 2

,

, , [1, ]

k k k

k

k k k

C C C C C C

C C C C C C k L





 = 

  


2 = ( , ) : ( , ) ( , )C i j I Y i j X i j 

1 ( , ) : ( , ) ( , )C i j I Y i j X i j=  
I: the location of all the samples.

X: the original samples.

Y: the reconstructed samples.

The whole samples can be divided into 2

classes:       and 1C 2C

1kC C equals to the number of samples 

both in        and  
kC

1C
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 The impact of the confidence level p on the PSNR
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It can be seen that the PSNR increases with the value of the confidence level increases
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 Sample classification
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Fig.1 Encoder block diagram

* 1 2 34* ( , ) 2* ( , ) ( , )s s i j s i j s i j= + +

For 𝑆1, 𝑆2 and 𝑆3, the whole samples are classif-

ied into 2 classes. For 𝑆∗, the whole samples are

classified into 8 classes.
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 The confidence level result

◼ 𝑝𝑑𝑏𝑓 , 𝑝𝑠𝑎𝑜 , 𝑝𝑎𝑙𝑓 , 𝑝∗: the confidence level of 𝑆1, 𝑆2, 𝑆3
and 𝑆∗
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𝑝∗ has the highest confidence value, which means that the classification 

method 𝑆∗ has great potential to bring some coding gain.
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 The whole structure of QSRF
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Part One: Samples classification

Part two: Quad-tree structure
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 Part one: Samples classification

◼ Changed samples: (samples are filtered by in-loop filter): 

◼ Unchanged samples (samples are not filtered by in-loop 

filter): 
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Quad-tree based Sample Refinement Filter 
(QSRF)

𝐶 𝑖, 𝑗 = 𝑥1 𝑖, 𝑗 ∗ 9 + 𝑥2 𝑖, 𝑗 ∗ 3 + 𝑥3 （1）
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The whole samples are classified into total 26+K classes
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 Part two: Quad-tree structure (QS)
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Quad-tree based Sample Refinement Filter 
(QSRF)

The root of QS is one frame, the leaves of QS cover an integer number of  LCU. The best 

partitioning result is determined by rate-distortion optimization (RDO).
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 Objective result

◼ HPM-7.0 (the software of AVS3)
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The performance of QSRF
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 Subjective result
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The performance of QSRF
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Thanks!


