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CROSS COMPONENT ADAPTIVE LOOP FILTERING FOR VIDEO 

CODING 

 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based on International Patent Application No. PCT/US2020/067651, 

filed on December 31, 2020, which claims the priority to and benefits of International Patent 

Application No. PCT/CN2020/070001, filed on January 1, 2020.   All the aforementioned patent 

applications are hereby incorporated by reference in their entireties.   

TECHNICAL FIELD 

[0001] This patent document relates to video coding techniques, devices and systems. 

BACKGROUND 

[0002] Currently, efforts are underway to improve the performance of current video codec 

technologies to provide better compression ratios or provide video coding and decoding schemes that 

allow for lower complexity or parallelized implementations. Industry experts have recently proposed 

several new video coding tools and tests are currently underway for determining their effectivity. 

SUMMARY 

[0002] Devices, systems and methods related to digital video coding, and specifically, to 

management of motion vectors are described. The described methods may be applied to existing video 

coding standards (e.g., High Efficiency Video Coding (HEVC) or Versatile Video Coding) and future 

video coding standards or video codecs. 

[0003] In one representative aspect, the disclosed technology may be used to provide a method 

for video processing. This method includes performing a conversion between a video unit of a video 

and a bitstream of the video according to a rule, where the rule specifies that whether a cross-

component adaptive loop filter (CC-ALF) mode and an adaptive loop filter (ALF) mode are enabled 

for coding the video unit are indicated in the bitstream in a mutually independent manner. 
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CLAIMS 

1. A method of processing video data, comprising:

performing a conversion between a video unit of a video and a bitstream of the video

according to a rule, 

wherein the rule specifies that whether a cross-component adaptive loop filter (CC-ALF) 

mode is enabled for the video unit and whether an adaptive loop filter (ALF) mode is enabled for the 

video unit are controlled by different syntax elements in a sequence parameter set (SPS) of the 

bitstream; and 

wherein a first syntax element indicates whether the CC-ALF mode is enabled, a second 

syntax element indicates whether the ALF mode is enabled, and whether the first syntax element is 

present in the SPS depends on a value of the second syntax element and a type of color format of the 

video. 

2. The method of claim 1, wherein the rule specifies that the first syntax element is present in

the SPS in condition that the value of the second syntax element is true which indicates that the ALF

mode is enabled and the type of color format is not 4:0:0.

3. The method of claim 1 or 2, wherein one or more syntax elements related to the CC-ALF

mode are conditionally present in a picture header or a slice header.

4. The method of claim 3, wherein the one or more syntax elements includes at least one of:

a third syntax element that indicates the CC-ALF mode for a Cb color component is enabled

for a slice or a picture, 

a fourth syntax element that indicates an adaptation parameter set (APS) id of an ALF APS 

referenced by the Cb color component of the slice or slices in the picture,  

a fifth syntax element that indicates the CC-ALF mode for a Cr color component is enabled 

for the slice or the picture , and 
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a sixth syntax element that indicates an APS id of an ALF APS referenced by Cr color 

component of the slice or the slices in the picture. 

5. The method of claim 3 or 4, wherein the rule specifies that the one or more syntax elements

are present in the picture header or the slice header in condition that at least both of the following

conditions are met:

the type of color format of the video is not 4:0:0, and 

the first syntax element present in the SPS indicates that the CC-ALF mode is enabled. 

6. The method of claim 3 or 4, wherein the rule specifies that the one or more syntax elements

are excluded from the picture header or the slice header in response to the type of color format of the

video being 4:0:0.

7. The method of claim 3 or 4, wherein the rule specifies that the one or more syntax elements

are excluded from the picture header or the slice header in response to the first syntax element present

in the SPS indicating that the CC-ALF mode is disabled.

8. The method of any of claims 1-7, wherein the conversion comprising encoding the video into

the bitstream.

9. The method of any of claims 1-7, wherein the conversion comprises decoding the video from

the bitstream.

10. An apparatus for processing video data comprising a processor and a non-transitory memory

with instructions thereon, wherein the instructions upon execution by the processor, cause the

processor to:

perform a conversion between a video unit of a video and a bitstream of the video according 

to a rule,  

wherein the rule specifies that whether a cross-component adaptive loop filter (CC-ALF) 

mode is enabled for the video unit and whether an adaptive loop filter (ALF) mode is enabled for the 
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video unit are controlled by different syntax elements in a sequence parameter set (SPS) of the 

bitstream; and 

wherein a first syntax element indicates whether the CC-ALF mode is enabled, a second 

syntax element indicates whether the ALF mode is enabled, and whether the first syntax element is 

present in the SPS depends on a value of the second syntax element and a type of color format of the 

video. 

11. The apparatus of claim 10, wherein the rule specifies that the first syntax element is present

in the SPS in condition that the value of the second syntax element is true which indicates that the

ALF mode is enabled and the type of color format is not 4:0:0.

12. The apparatus of claim 10 or 11, wherein one or more syntax elements related to the CC-ALF

mode are conditionally present in a picture header or a slice header; and

wherein the one or more syntax elements includes at least one of: 

a third syntax element that indicates the CC-ALF mode for a Cb color component is 

enabled for a slice or a picture,  

a fourth syntax element that indicates an adaptation parameter set (APS) id of an ALF 

APS referenced by the Cb color component of the slice or slices in the picture,  

a fifth syntax element that indicates the CC-ALF mode for a Cr color component is 

enabled for the slice or the picture , and 

a sixth syntax element that indicates an APS id of an ALF APS referenced by Cr color 

component of the slice or the slices in the picture. 

13. The apparatus of claim 12, wherein the rule specifies that the one or more syntax elements are

present in the picture header or the slice header in condition that at least both of the following

conditions are met: the type of color format of the video is not 4:0:0, and the first syntax element

present in the SPS indicates that the CC-ALF mode is enabled;

wherein the rule specifies that the one or more syntax elements are excluded from the picture 

header or the slice header in response to the type of color format of the video being 4:0:0; and 
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wherein the rule specifies that the one or more syntax elements are excluded from the picture 

header or the slice header in response to the first syntax element present in the SPS indicating that the 

CC-ALF mode is disabled.

14. A non-transitory computer-readable storage medium storing instructions that cause a

processor to:

perform a conversion between a video unit of a video and a bitstream of the video according 

to a rule,  

wherein the rule specifies that whether a cross-component adaptive loop filter (CC-ALF) 

mode is enabled for the video unit and whether an adaptive loop filter (ALF) mode is enabled for the 

video unit are controlled by different syntax elements in a sequence parameter set (SPS) of the 

bitstream; and 

wherein a first syntax element indicates whether the CC-ALF mode is enabled, a second 

syntax element indicates whether the ALF mode is enabled, and whether the first syntax element is 

present in the SPS depends on a value of the second syntax element and a type of color format of the 

video. 

15. The non-transitory computer-readable storage medium of claim 14, wherein the rule specifies

that the first syntax element is present in the SPS in condition that the value of the second syntax

element is true which indicates that the ALF mode is enabled and the type of color format is not 4:0:0.

16. The non-transitory computer-readable storage medium of claim 14 or 15, wherein one or more

syntax elements related to the CC-ALF mode are conditionally present in a picture header or a slice

header; and

wherein the one or more syntax elements includes at least one of: 

a third syntax element that indicates the CC-ALF mode for a Cb color component is 

enabled for a slice or a picture,  

a fourth syntax element that indicates an adaptation parameter set (APS) id of an ALF 

APS referenced by the Cb color component of the slice or slices in the picture,  

a fifth syntax element that indicates the CC-ALF mode for a Cr color component is 

enabled for the slice or the picture , and 

MCSLLP



-158-

a sixth syntax element that indicates an APS id of an ALF APS referenced by Cr color 

component of the slice or the slices in the picture. 

17. The non-transitory computer-readable storage medium of claim 16, wherein the rule specifies

that the one or more syntax elements are present in the picture header or the slice header in condition

that at least both of the following conditions are met: the type of color format of the video is not 4:0:0,

and the first syntax element present in the SPS indicates that the CC-ALF mode is enabled;

wherein the rule specifies that the one or more syntax elements are excluded from the picture 

header or the slice header in response to the type of color format of the video being 4:0:0; and 

wherein the rule specifies that the one or more syntax elements are excluded from the picture 

header or the slice header in response to the first syntax element present in the SPS indicating that the 

CC-ALF mode is disabled.

18. A non-transitory computer-readable recording medium storing a bitstream of a video which

is generated by a method performed by a video processing apparatus, wherein the method comprises:

generating a bitstream for a video unit of a video according to a rule, 

wherein the rule specifies that whether a cross-component adaptive loop filter (CC-ALF) 

mode is enabled for the video unit and whether an adaptive loop filter (ALF) mode is enabled for the 

video unit are controlled by different syntax elements in a sequence parameter set (SPS) of the 

bitstream; and 

wherein a first syntax element indicates whether the CC-ALF mode is enabled, a second 

syntax element indicates whether the ALF mode is enabled, and whether the first syntax element is 

present in the SPS depends on a value of the second syntax element and a type of color format of the 

video. 

19. The non-transitory computer-readable recording medium of claim 18, wherein the rule

specifies that the first syntax element is present in the SPS in condition that the value of the second

syntax element is true which indicates that the ALF mode is enabled and the type of color format is

not 4:0:0;

wherein one or more syntax elements related to the CC-ALF mode are conditionally present 

in a picture header or a slice header; and 
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wherein the one or more syntax elements includes at least one of: 

a third syntax element that indicates the CC-ALF mode for a Cb color component is 

enabled for a slice or a picture,  

a fourth syntax element that indicates an adaptation parameter set (APS) id of an ALF 

APS referenced by the Cb color component of the slice or slices in the picture,  

a fifth syntax element that indicates the CC-ALF mode for a Cr color component is 

enabled for the slice or the picture , and 

a sixth syntax element that indicates an APS id of an ALF APS referenced by Cr color 

component of the slice or the slices in the picture. 

20. The non-transitory computer-readable recording medium of claim 19, wherein the rule

specifies that the one or more syntax elements are present in the picture header or the slice header in

condition that at least both of the following conditions are met: the type of color format of the video

is not 4:0:0, and the first syntax element present in the SPS indicates that the CC-ALF mode is enabled;

wherein the rule specifies that the one or more syntax elements are excluded from the picture 

header or the slice header in response to the type of color format of the video being 4:0:0; and 

wherein the rule specifies that the one or more syntax elements are excluded from the picture 

header or the slice header in response to the first syntax element present in the SPS indicating that the 

CC-ALF mode is disabled.
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