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CONSTRAINTS ON MODEL-BASED RESHAPING IN VIDEO 

PROCESSING 

  

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based on International Patent Application No. PCT/CN2020/078388, 

filed on March 9, 2020, which claims the priority to and benefit of International Patent Application 

No. PCT/CN2019/077429, filed on March 8, 2019.   All the aforementioned patent applications are 

hereby incorporated by reference in their entireties. 

TECHNICAL FIELD 

[0002] This patent document relates to video coding techniques, devices and systems. 

BACKGROUND 

[0003] 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 

[0004] Devices, systems and methods related to digital video coding, and specifically, to 

quantization step signaling and interactions of block-based in-loop reshaping with other tools in video 

coding. It may be applied to the existing video coding standard like HEVC, or the standard (Versatile 

Video Coding) to be finalized. It may be also applicable to future video coding standards or video 

codec. 

[0005] In one representative aspect, the disclosed technology may be used to provide a 

method for video processing.  This method includes: determining, for a conversion between 

multiple video units of a video region of a video and a coded representation of the multiple video 

units, reshaping model information that is commonly shared by the multiple video units; and  
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CLAIMS 

1. A method of processing video data, comprising:

determining, during a conversion between a current video unit of a video region of a video

and a bitstream of the video, that a coding tool is used for the current video unit; 

performing the conversion by using the coding tool during the conversion, in which the 

current video unit is constructed based on at least one of:  

1) a forward mapping process for a luma component of the current video unit, in

which prediction samples of the luma component are converted from an original domain to a 

reshaped domain; 

2) an inverse mapping process, which is an inverse operation of the forward mapping

process, in which reconstructed samples of the luma component of the current video unit in the 

reshaped domain are converted to the original domain; or  

3) a scaling process, in which residual samples of a chroma component of the current

video unit are scaled before being used to reconstruct the chroma component, and 

wherein model information of the coding tool for the current video unit is included in the 

bitstream, and 

wherein the video region is a picture, and one or more video units correspond to one or more 

slices, wherein in response to the picture comprising multiple slices including the current video unit, 

each of the multiple slices share the same model information of the coding tool as the current video 

unit. 

2. The method of claim 1, wherein the model of the coding tool includes a piecewise linear

model which is used to map the prediction samples of the luma component of the current video unit 

into particular values during the forward mapping process.  

3. The method of claim 2, wherein a value of at least one variable of the piecewise linear

model is dependent on a bit depth of the video. 
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4. The method of claim 2 or 3, wherein a range of a value of a code word for an i-th piecewise 

of the piecewise linear model is dependent on a bit depth of the video, and the code word for the i-th 

piecewise is associated with the particular values. 

 

5. The method of any of claims 1-4, wherein the model information of the coding tool for the 

current video unit comprises a first syntax element and a second syntax element, the first syntax 

element specifying a difference between a maximum allowed bin index and a maximum bin index 

to be used in the forward mapping process, and the second syntax element specifying a minimum 

bin index to be used in the forward mapping process.  

 

6. The method of claim 5, wherein a value of the first syntax element is in a range from 0 to the 

maximum allowed bin index.  

 

7. The method of claim 5 or 6, wherein a value of the second syntax element is smaller than or 

equal to the maximum bin index to be used in the forward mapping process. 

 

8. The method of any of claims 5-7, wherein a value of the second syntax element is in a range 

from 0 to the maximum bin index to be used in the forward mapping process. 

 

9. The method of any of claims 5-8, wherein the maximum allowed bin index is equal to 15. 

 

10. The method of any of claims 1-9, wherein a filtering process is applied on the converted 

reconstructed samples in the original domain generated in the inverse mapping process. 

 

11.  The method of any of claims 4-10, wherein the value of the code word for the i-th piecewise 

is determined based on the model information of the coding tool for the current video unit. 

 

12. The method of any of claims 1-11, wherein a usage flag of the coding tool is included in a 

sequence parameter set. 
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13. The method of any of claims 1-12, wherein the conversion includes encoding the current 

video block into the bitstream. 

 

14. The method of any of claims 1-12, wherein the conversion includes decoding the current 

video block from the bitstream. 

 

15. 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: 

 determine, during a conversion between a current video unit of a video region of a video and 

a bitstream of the video, that a coding tool is used for the current video unit; 

 perform the conversion by using the coding tool during the conversion, in which the current 

video unit is constructed based on at least one of:  

  1) a forward mapping process for a luma component of the current video unit, in 

which prediction samples of the luma component are converted from an original domain to a 

reshaped domain; 

  2) an inverse mapping process, which is an inverse operation of the forward mapping 

process, in which reconstructed samples of the luma component of the current video unit in the 

reshaped domain are converted to the original domain; or  

  3) a scaling process, in which residual samples of a chroma component of the current 

video unit are scaled before being used to reconstruct the chroma component, and  

wherein model information of the coding tool for the current video unit is included in the 

bitstream, and 

 wherein the video region is a picture, and one or more video units correspond to one or more 

slices, wherein in response to the picture comprising multiple slices including the current video unit, 

each of the multiple slices share the same model information of the coding tool as the current video 

unit. 

 

16.  The apparatus of claim 15, wherein the model information of the coding tool for the current 

video unit comprises a first syntax element and a second syntax element, the first syntax element 

specifying a difference between a maximum allowed bin index and a maximum bin index to be used 
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in the forward mapping process, and the second syntax element specifying a minimum bin index to 

be used in the forward mapping process. 

 

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

processor to: 

determine, during a conversion between a current video unit of a video region of a video and 

a bitstream of the video, that a coding tool is used for the current video unit; 

 perform the conversion by using the coding tool during the conversion, in which the current 

video unit is constructed based on at least one of:  

  1) a forward mapping process for a luma component of the current video unit, in 

which prediction samples of the luma component are converted from an original domain to a 

reshaped domain; 

  2) an inverse mapping process, which is an inverse operation of the forward mapping 

process, in which reconstructed samples of the luma component of the current video unit in the 

reshaped domain are converted to the original domain; or  

  3) a scaling process, in which residual samples of a chroma component of the current 

video unit are scaled before being used to reconstruct the chroma component, and  

wherein model information of the coding tool for the current video unit is included in the 

bitstream, and 

 wherein the video region is a picture, and one or more video units correspond to one or more 

slices, wherein in response to the picture comprising multiple slices including the current video unit, 

each of the multiple slices share the same model information of the coding tool as the current video 

unit. 

 

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 current video unit of a video region, that a coding tool is used for the 

current video unit; 

 generating the bitstream by using the coding tool, in which the current video unit is 

constructed based on at least one of:  
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  1) a forward mapping process for a luma component of the current video unit, in 

which prediction samples of the luma component are converted from an original domain to a 

reshaped domain; 

  2) an inverse mapping process, which is an inverse operation of the forward mapping 

process, in which reconstructed samples of the luma component of the current video unit in the 

reshaped domain are converted to the original domain; or  

  3) a scaling process, in which residual samples of a chroma component of the current 

video unit are scaled before being used to reconstruct the chroma component, and  

 wherein model information of the coding tool for the current video unit is included in the 

bitstream, and 

 wherein the video region is a picture, and one or more video units correspond to one or more 

slices, wherein in response to the picture comprising multiple slices including the current video unit, 

each of the multiple slices share the same model information of the coding tool as the current video 

unit. 
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