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SAMPLE PADDING IN ADAPTIVE LOOP FILTERING 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based on International Patent Application No. 

PCT/CN2020/101589, filed on July 13, 2020, which claims the priority to and benefits of 

International Patent Application No. PCT/CN2019/095657, filed on July 11, 2019. All the 

aforementioned patent applications are hereby incorporated by reference in their entireties.   

 

TECHNICAL FIELD 

[0002] This patent document is directed generally to video coding and decoding 

technologies. 

BACKGROUND 

[0003] Video coding standards have evolved primarily through the development of the well-

known ITU-T and ISO/IEC standards. The ITU-T produced H.261 and H.263, ISO/IEC produced 

MPEG-1 and MPEG-4 Visual, and the two organizations jointly produced the H.262/MPEG-2 

Video and H.264/MPEG-4 Advanced Video Coding (AVC) and H.265/ High Efficiency Video 

Coding (HEVC) standards. Since H.262, the video coding standards are based on the hybrid video 

coding structure wherein temporal prediction plus transform coding are utilized. To explore the 

future video coding technologies beyond HEVC, Joint Video Exploration Team (JVET) was 

founded by VCEG and MPEG jointly in 2015. Since then, many new methods have been adopted 

by JVET and put into the reference software named Joint Exploration Model (JEM). In April 2018, 

the JVET between VCEG (Q6/16) and ISO/IEC JTC1 SC29/WG11 (MPEG) was created to work 

on the next generation Versatile Video Coding (VVC) standard targeting at 50% bitrate reduction 

compared to HEVC. 

 

SUMMARY 

[0004] Using the disclosed video coding, transcoding or decoding techniques, embodiments 

of video encoders or decoders can handle virtual boundaries of coding tree blocks to provide 

better compression efficiency and simpler implementations of coding or decoding tools. 
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CLAIMS 

1. A method of processing video data, comprising:

determining, for a conversion between a picture of a video comprising one or more coding

tree blocks and a bitstream of the video, that a first set of samples for a current sample of a 

current coding tree block is unavailable in a first filtering process based on that the first set of 

samples are located in a different video region of the picture from the current sample and it is 

disallowed to use samples across video regions in the first filtering process;  

applying a padding process for the first set of samples, wherein values of the first set of 

samples are padded from a second set of samples which are nearest available samples located 

within a same video region with the current sample, and wherein positions of the second set of 

samples are determined based on: 

 clipping vertical coordinates of each of the first set of samples to obtain nearest 

positions whose horizontal coordinates are same with that of the first set of samples and vertical 

coordinates are located within the same video region with the current sample; and 

 selectively clipping horizontal coordinates of each of the first set of samples to 

obtain nearest positions whose vertical coordinates are same with that of the first set of samples 

and horizontal coordinates are located within the same video region with the current sample; and 

performing the conversion by applying the first filtering process based on the values of the 

first set of samples padded from the second set of samples, wherein the first filtering process 

comprises: 

determining a filtering coefficient set for the current sample; 

determining a clipping value set for the current sample; and 

applying a filter on the current sample based on the filtering coefficient set and the 

clipping value set.  

2. The method of claim 1, wherein a classification operation is utilized to determine the

filtering coefficient set, and wherein the values of the first set of samples padded from the second

set of samples are used to determine a classification filter index in the classification operation.
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3. The method of claim 1 or 2, wherein the values of the first set of samples padded from the

second set of samples are used in the filter of the first filtering process.

4. The method of any one of claims 1-3, wherein the video region comprises at least one of: a

slice, a tile, or a sub-picture.

5. The method of claim 4, wherein the padding process is applied in a uniform manner in case

the current coding tree block coincides with at least one type of boundary of the video region,

and wherein in the uniform manner, if one of the first set of samples is outside the boundary, it is

copied from an available sample inside the video region where the current sample located in.

6. The method of any one of claims 1-5,  wherein the padding process is invoked only once

for the first filtering process.

7. The method of any one of claims 1-6, wherein the method further comprises determining

whether a virtual boundary is enabled for the current coding tree block based on a relationship

between a bottom boundary of the current coding tree block and a bottom boundary of the

picture.

8. The method of claim 7, wherein the virtual boundary is enabled in case the bottom

boundary of the current coding tree block is not the bottom boundary of the picture.

9. The method of any one of claims 1-8, wherein the conversion includes encoding the video

into the bitstream.

10. The method of any one of claims 1-8, wherein the conversion includes decoding the

bitstream into the video.

11. 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:
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determine, for a conversion between a picture of a video comprising one or more coding 

tree blocks and a bitstream of the video, that a first set of samples for a current sample of a 

current coding tree block is unavailable in a first filtering process based on that the first set of 

samples are located in a different video region of the picture from the current sample and it is 

disallowed to use samples across video regions in the first filtering process;  

apply a padding process for the first set of samples, wherein values of the first set of 

samples are padded from a second set of samples which are nearest available samples located 

within a same video region with the current sample, and wherein positions of the second set of 

samples are determined based on: 

 clipping vertical coordinates of each of the first set of samples to obtain nearest 

positions whose horizontal coordinates are same with that of the first set of samples and vertical 

coordinates are located within the same video region with the current sample; and 

 selectively clipping horizontal coordinates of each of the first set of samples to 

obtain nearest positions whose vertical coordinates are same with that of the first set of samples 

and horizontal coordinates are located within the same video region with the current sample; and 

perform the conversion by applying the first filtering process based on the values of the 

first set of samples padded from the second set of samples, wherein the first filtering process 

comprises: 

determining a filtering coefficient set for the current sample; 

determining a clipping value set for the current sample; and 

applying a filter on the current sample based on the filtering coefficient set and the 

clipping value set.  

12. The apparatus of claim 11, wherein a classification operation is utilized to determine the

filtering coefficient set, and wherein the values of the first set of samples padded from the second

set of samples are used to determine a classification filter index in the classification operation;

and

wherein the values of the first set of samples padded from the second set of samples are 

used in the filter of the first filtering process. 
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13. The apparatus of claim 11 or 12, wherein the video region comprises at least one of: a

slice, a tile, or a sub-picture; and

wherein the padding process is applied in a uniform manner in case the current coding tree 

block coincides with at least one type of boundary of the video region, and wherein in the 

uniform manner, if one of the first set of samples is outside the boundary, it is copied from an 

available sample inside the video region where the current sample located in. 

14. The apparatus of any one of claims 11-13, wherein the padding process is invoked only

once for the first filtering process;

wherein the method further comprises determining whether a virtual boundary is enabled 

for the current coding tree block based on a relationship between a bottom boundary of the 

current coding tree block and a bottom boundary of the picture; and 

wherein the virtual boundary is enabled in case the bottom boundary of the current coding 

tree block is not the bottom boundary of the picture. 

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

processor to:

determine, for a conversion between a picture of a video comprising one or more coding 

tree blocks and a bitstream of the video, that a first set of samples for a current sample of a 

current coding tree block is unavailable in a first filtering process based on that the first set of 

samples are located in a different video region of the picture from the current sample and it is 

disallowed to use samples across video regions in the first filtering process;  

apply a padding process for the first set of samples, wherein values of the first set of 

samples are padded from a second set of samples which are nearest available samples located 

within a same video region with the current sample, and wherein positions of the second set of 

samples are determined based on: 

 clipping vertical coordinates of each of the first set of samples to obtain nearest 

positions whose horizontal coordinates are same with that of the first set of samples and vertical 

coordinates are located within the same video region with the current sample; and 
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 selectively clipping horizontal coordinates of each of the first set of samples to 

obtain nearest positions whose vertical coordinates are same with that of the first set of samples 

and horizontal coordinates are located within the same video region with the current sample; and 

perform the conversion by applying the first filtering process based on the values of the 

first set of samples padded from the second set of samples, wherein the first filtering process 

comprises: 

determining a filtering coefficient set for the current sample; 

determining a clipping value set for the current sample; and 

applying a filter on the current sample based on the filtering coefficient set and the 

clipping value set.  

16. The non-transitory computer-readable storage medium of claim 15, wherein a classification

operation is utilized to determine the filtering coefficient set, and wherein the values of the first

set of samples padded from the second set of samples are used to determine a classification filter

index in the classification operation; and

wherein the values of the first set of samples padded from the second set of samples are 

used in the filter of the first filtering process;  

wherein the video region comprises at least one of: a slice, a tile, or a sub-picture; and 

wherein the padding process is applied in a uniform manner in case the current coding tree 

block coincides with at least one type of boundary of the video region, and wherein in the 

uniform manner, if one of the first set of samples is outside the boundary, it is copied from an 

available sample inside the video region where the current sample located in. 

17. The non-transitory computer-readable storage medium of claim 15 or 16, wherein the

padding process is invoked only once for the first filtering process;

wherein the process is further caused to determine whether a virtual boundary is enabled 

for the current coding tree block based on a relationship between a bottom boundary of the 

current coding tree block and a bottom boundary of the picture; and 

wherein the virtual boundary is enabled in case the bottom boundary of the current coding 

tree block is not the bottom boundary of the picture. 
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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:

determining, for a picture of a video comprising one or more coding tree blocks, that a first 

set of samples for a current sample of a current coding tree block is unavailable in a first filtering 

process based on that the first set of samples are located in a different video region of the picture 

from the current sample and it is disallowed to use samples across video regions in the first 

filtering process;  

applying a padding process for the first set of samples, wherein values of the first set of 

samples are padded from a second set of samples which are nearest available samples located 

within a same video region with the current sample, and wherein positions of the second set of 

samples are determined based on: 

 clipping vertical coordinates of each of the first set of samples to obtain nearest 

positions whose horizontal coordinates are same with that of the first set of samples and vertical 

coordinates are located within the same video region with the current sample; and 

 selectively clipping horizontal coordinates of each of the first set of samples to 

obtain nearest positions whose vertical coordinates are same with that of the first set of samples 

and horizontal coordinates are located within the same video region with the current sample; and 

generating the bitstream by applying the first filtering process based on the values of the 

first set of samples padded from the second set of samples, wherein the first filtering process 

comprises: 

determining a filtering coefficient set for the current sample; 

determining a clipping value set for the current sample; and 

applying a filter on the current sample based on the filtering coefficient set and the 

clipping value set.  

19. The non-transitory computer-readable storage medium of claim 18, wherein a classification

operation is utilized to determine the filtering coefficient set, and wherein the values of the first

set of samples padded from the second set of samples are used to determine a classification filter

index in the classification operation; and
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wherein the values of the first set of samples padded from the second set of samples are 

used in the filter of the first filtering process;  

wherein the video region comprises at least one of: a slice, a tile, or a sub-picture; and 

wherein the padding process is applied in a uniform manner in case the current coding tree 

block coincides with at least one type of boundary of the video region, and wherein in the 

uniform manner, if one of the first set of samples is outside the boundary, it is copied from an 

available sample inside the video region where the current sample located in. 

20. The non-transitory computer-readable storage medium of claim 18 or 19, wherein the

padding process is invoked only once for the first filtering process;

wherein the method further comprises determining whether a virtual boundary is enabled 

for the current coding tree block based on a relationship between a bottom boundary of the 

current coding tree block and a bottom boundary of the picture; and 

wherein the virtual boundary is enabled in case the bottom boundary of the current coding 

tree block is not the bottom boundary of the picture. 
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