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based on information of Intra Sub-Partitions (ISP), wherein the block filtering state includes
no-smoothing state, smoothing state, or direction-dependent smoothing state. The selecting
unit, configured to select a set of coefficients of an interpolation filter based on the value of
the block filtering state, wherein the set of coefficients of the interpolation filter isfG
coefficients or fC coefficients. The predicting unit, configured to obtain predicted samples of
the current block by applying the set of coefficients to reference samples. Further features
and implementation forms of the method according to the second aspect of the invention
correspond to the features and implementation forms of the device according to the fifth

aspect of the invention.

The method according to the third aspect of the invention can be performed by the device
according to the sixth aspect of the invention. Further features and implementation forms of
the method according to the third aspect of the invention correspond to the features and

implementation forms of the device according to the sixth aspect of the invention.

According to a seventh aspect the invention relates to an apparatus for decoding avideo
stream includes a processor and a memory. The memory is storing instructions that cause the
processor to perform the method according to the first, second or third aspect or any possible

implementation of the first, second or third aspect.

According to an eighth aspect the invention relates to an apparatus for encoding a video
stream includes a processor and a memory. The memory is storing instructions that cause the
processor to perform the method according to the first, second or third aspect or any possible
implementation of the first, second or third aspect.

According to a ninth aspect, a computer-readabl e storage medium having stored thereon
instructions that when executed cause one or more processors configured to code video data
is proposed. The instructions cause the one or more processors to perform a method
according to the first, second or third aspect or any possible implementation of thefirst,

second or third aspect.

According to atenth aspect, the invention relates to a computer program comprising program
code for performing the method according to the first, second or third aspect or any possible

implementation of the first, second or third aspect when executed on a computer.
4



WO 2020/192793 PCT/CN2020/082145

prepares, or provides the various coding operations.  The inclusion of the coding module
470 therefore provides a substantial improvement to the functionality of the video coding

device 400 and effects a transformation of the video coding device 400 to a different state.
Alternatively, the coding module 470 isimplemented as instructions stored in the memory

460 and executed by the processor 430.

The memory 460 may comprise one or more disks, tape drives, and solid-state drives and
may be used as an over-flow data storage device, to store programs when such programs are
selected for execution, and to store instructions and data that are read during program
execution. The memory 460 may be, for example, volatile and/or non-volatile and may be a
read-only memory (ROM), random access memory (RAM), ternary content-addressable
memory (TCAM), and/or static random-access memory (SRAM).

Fig. 5isasimplified block diagram of an apparatus 500 that may be used as either or both of
the source device 12 and the destination device 14 from Fig. 1A according to an exemplary
embodiment.

A processor 502 in the apparatus 500 can be a central processing unit. Alternatively, the
processor 502 can be any other type of device, or multiple devices, capable of manipulating
or processing information now-existing or hereafter developed. Although the disclosed
implementations can be practiced with a single processor as shown, e.g., the processor 502,

advantages in speed and efficiency can be achieved using more than one processor.

A memory 504 in the apparatus 500 can be a read only memory (ROM) device or arandom
access memory (RAM) devicein an implementation. Any other suitable type of storage
device can be used as the memory 504. The memory 504 can include code and data 506 that
is accessed by the processor 502 using a bus 512. The memory 504 can further include an
operating system 508 and application programs 510, the application programs 510 including
at least one program that permits the processor 502 to perform the methods described here.
For example, the application programs 510 can include applications 1 through N, which
further include a video coding application that performs the methods described here.

The apparatus 500 can a so include one or more output devices, such asadisplay 518. The
display 518 may be, in one example, atouch sensitive display that combines adisplay with a
touch sensitive element that is operable to sense touch inputs. The display 518 can be coupled

to the processor 502 viathe bus 512.
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Derivation of the intra prediction mode based on the intra prediction mode index is not as
crucial asintra prediction mode signaling, but neverthel ess important aspect sinceit is a part
of anintra prediction pipeline that may introduce additiona delay, especialy when block size
issmall. Thereason of thisdelay isin that intra prediction may start only after intra
prediction mode is derived, and the process of intra prediction is faster for the blocks of
smaller sizes.

The embodiments of thisinvention are aimed at unification of the decision-making steps of
intra smoothing for different intra prediction mechanisms, comprising:

- intra subpartitioning (ISP);

- mode-dependent intra smoothing (MDIS);

- wide-angular intra prediction (WAIP);

- multi-reference line prediction (MRLP);

- position-dependent intra prediction combination (PDPC).

The embodiments of this invention are the decision-making process that performs selection of
reference samples and interpolation filters on the basis of checking the set of conditions that
comprise:

- block aspect ratio;

- main reference side length;
- intra prediction mode;

- intra sub-partitioning.

The steps of the embodiments are as follows:

- perform a fast check based on the flags parsed from the bitstream whether intra smoothing
is required, wherein block filtering states are being detected, the states comprising
0 no-smoothing;
0 smoothing;
0 direction-dependent smoothing (size-dependent smoothing may be considered as a
kind of direction-dependent smoothing);

- When the state is detected as direction-dependent use intra-pre diction mode and the
number of samples within the predicted block to determine the intra smoothing methods
applied, including one or a combination of the following methods:

0 adjustment of the reference sample filtering strength ;
0 adjustment of the interpolation filtering strength, for example, fG or fC,
0 presence of PDPC stage

- When the no-smoothing state is detected, define a combination of intra smoothing methods
to comprise none of them;

- When the smoothing state is detected, specify a default combination of intra smoothing
methods based on the number of samples within the predicted block;

- Perform intra prediction comprising the selected combination of intra smoothing methods.
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CLAIMS

1. A method of intra prediction of ablock of a picture, the method comprises:

obtaining information of Intra Sub-Partitions (I1SP), wherein the information of 1SP indicates

whether ISP is used for splitting a current block;

selecting a set of coefficients of an interpolation filter based on the information of ISP,
wherein the set of coefficients of the interpolation filter isfG coefficients or fC coefficients;
and

obtaining predicted samples of the current block by applying the set of coefficientsto

reference samples.

2. The method of claim 1, wherein the selecting the set of coefficients of the interpolation
filter comprises:

determining a block filtering state is no-smoothing state when the information of 1SP
indicates ISP is used for splitting the current block; and

selecting fC coefficients when the block filtering state is no-smoothing state.

3. The method of claim 2, wherein the information of ISP isindicated by aflag
IntraSubPartitionsSplitType; and ISP is used for splitting the current block when

IntraSubPartitionsSplitType = ISP_NO_SPLIT.

4. The method of claim 2 or 3, wherein the block filtering state isindicated by aflag
smoothState, and the block filtering state is no-smoothing state when the value of

smoothState is 0.

5. The method of claim 4, wherein the value of afilter flag (filterFlag) indicates the set of

coefficients of the interpolation filter isfG coefficients or fC coefficients.
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6. The method of claim 5, wherein the value of filterFlag is equal to the value of smoothState,

and wherein the value of filterflag indicates fC coefficients is sel ected.

7. The method of any one of claims 1-6, wherein the obtaining predicted samples of the
current block comprises:

determining interpolation filter coefficients from the set of coefficients of the interpolation
filter based on an intra prediction mode of the current block; and

obtaining predicted samples of the current block by applying the determined interpolation

filter coefficients to reference samples.

8. A method of intra prediction of ablock of a picture, the method comprises:

detecting a block filtering state based on information of Intra Sub-Partitions (ISP), wherein
the block filtering state includes no-smoothing state, smoothing state, or direction-dependent
smoothing state;

selecting a set of coefficients of an interpolation filter based on the value of the block filtering
state, wherein the set of coefficients of the interpolation filter isfG coefficients or fC
coefficients; and

obtaining predicted samples of the current block by applying the set of coefficients to

reference samples.

9. The method of claim 8, wherein the selecting the set of coefficients of the interpolation
filter comprises.

determining afilter flag (filterFlag) based on the block filtering state, wherein the value of
filterFlag indicates the set of coefficients of the interpolation filter isfG coefficients or fC

coefficients; and
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selecting the set of coefficients of the interpolation filter based on the value of thefilter flag.

10. The method of claim 9, wherein the value of thefilter flag is equal to the value of the

block filtering state when the block filtering state is no-smoothing state.

11. The method of claim 10, wherein the information of ISP isindicated by an ISP flag, and

the block filtering state is no-smoothing state when ISP flag is on.

12. The method of claim 11, wherein ISP flag is IntraSubPartitionsSplitType, ISP flag is on

when IntraSubPartitionsSplitType '= ISP_NO_SPLIT.

13. The method of any one of claims 8-12, wherein the block filtering state is indicated by a
flag smoothState, and the block filtering state is no-smoothing state when the value of

smoothStateis 0.

14. The method of any one of claims 9-12, wherein the value of the filter flag is 0 when the
block filtering state is no-smoothing state, and

selecting fC coefficients when the value of thefilter flag isO.

15. The method of any one of claims 8-14, wherein the obtaining predicted samples of the
current block comprises:

determining interpolation filter coefficients from the set of coefficients of the interpolation
filter based on an intra prediction mode of the current block; and

obtaining predicted samples of the current block by applying the determined interpolation

filter coefficients to reference samples.
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16. A method of intra prediction of ablock of a picture, the method comprises:
obtaining predicted samples of the block by applying an interpolation filter to reference
samples, wherein a set of coefficients of the interpolation filter is determined on the basis of a
decision that comprises the following steps performed for each of the smoothing
mechanisms:
- obtaining value of aflag that indicates whether an intra-prediction mechanismis
applied; and

- comparing the value of the obtained flag with a predetermined binary value;

and wherein the determination of a set of coefficient is performed by selecting one of the
predetermined sets of coefficients, the selection is based on the decision which is the result of

the comparing of the values of the obtained flags with a predetermined binary value.

17. The method of claim 16, wherein two predetermined sets of coefficients are defined: the
first set (fC) and the second set (fG), and wherein the selecting of one of the predetermined
sets of coefficientsis based on the decision, the decision is abinary value that is derived from
the results of the comparing the value of the obtained flag with a predetermined binary value;

when decision is 1, thefirst set is selected, and when decision is O, the second set is sal ected.

18. The method of claim 17, wherein the decision is set to O when at least one of the values of
the obtained flag is not equal to a predetermined binary value; and the decisionissetto 1

otherwise.

19. The method of claim 18, wherein the following steps are performed to further update the
value of the decision when decision was set equal to 1:

- obtain the value of intra prediction mode;
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- obtain the mode threshold based on the number of samples of the predicted block;

- set the decision to O when the intra prediction mode is greater than the mode threshol d.

20. The method of any of claims 16-19, wherein the intra-prediction mechanisms and
corresponding predetermined threshold values comprise at least one of the following:

- multi-reference line prediction (MRLP) (refldx) with the predetermined threshold value
issettoO;

- intra subpartitioning (ISP) flag with the predetermined threshold valueis set to O.

21. The method of any of claims 16-20, wherein the obtained flag is

intraSubPartitionSplitType, and the predetermined binary valueis ISP_NO_SPLIT.

22. The method any of claims 16-21, wherein obtaining a value of aflag that indicates

whether an intra-prediction mechanism is applied is performed by parsing of a bitstream.

23. A decoder, comprising:

one or more processors; and

anon-transitory computer-readabl e storage medium coupled to the processors and

storing programming for execution by the processors, wherein the programming, when
executed by the processors, configures the decoder to carry out the method according to any

one of claims 1 to 22.

24. An encoder, comprising:
one or more processors; and
anon-transitory computer-readable storage medium coupled to the processors and

storing programming for execution by the processors, wherein the programming, when
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executed by the processors, configures the encoder to carry out the method according to any

oneof claims 1 to 22.

25. An encoder (20) comprising processing circuitry for carrying out the method according to

any one of clams 1 to 22.

26. A decoder (30) comprising processing circuitry for carrying out the method according to

any one of claims 1 to 22.

27. A computer program product comprising a program code for performing the method

according to any one of clams 1 to 22.

28. A device of intra prediction of ablock of a picture, the device comprises:

an obtaining unit, configured to obtain information of Intra Sub-Partitions (1SP), wherein the
information of 1SP indicates whether ISP is used for splitting a current block;

a selecting unit, configured to select a set of coefficients of an interpolation filter based on the
information of 1SP, wherein the set of coefficients of the interpolation filter isfG coefficients
or fC coefficients; and

apredicting unit, configured to obtain predicted samples of the current block by applying the

set of coefficients to reference samples.

29. The device of claim 28, wherein the selecting unit configured to:
determine a block filtering state is no-smoothing state when the information of 1SP indicates
ISP is used for splitting the current block; and

select fC coefficients when the block filtering state is no-smoothing state.
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30. The device of claim 29, wherein the information of ISP isindicated by aflag
IntraSubPartitionsSplitType; and ISP is used for splitting the current block when

IntraSubPartitionsSplitType = ISP_NO_SPLIT.

31. The device of claim 29 or 30, wherein the block filtering state is indicated by aflag
smoothState, and the block filtering state is no-smoothing state when the value of

smoothStateis 0.

32. The device of claim 31, wherein the value of afilter flag (filterFlag) indicates the set of

coefficients of the interpolation filter isfG coefficients or fC coefficients.

33. The device of claim 32, wherein the value of filterFlag is equal to the value of

smoothState, and wherein the value of filterflag indicates fC coefficientsis selected.

34. The device of any one of claims 28-33, wherein the predicting unit configured to:
determine interpolation filter coefficients from the set of coefficients of the interpolation filter
based on an intra prediction mode of the current block; and

obtain predicted samples of the current block by applying the determined interpolation filter

coefficients to reference samples.

35. A device of intra prediction of ablock of a picture, the device comprises:
adetecting unit, configured to detect a block filtering state based on information of Intra
Sub-Partitions (1SP), wherein the block filtering state includes no-smoothing state, smoothing

state, or direction-dependent smoothing state;
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aselecting unit, configured to select a set of coefficients of an interpolation filter based on the
value of the block filtering state, wherein the set of coefficients of the interpolation filter is
fG coefficients or fC coefficients; and

apredicting unit, configured to obtain predicted samples of the current block by applying the

set of coefficients to reference samples.

36. The device of claim 35, wherein the selecting unit configured to:

determine afilter flag (filterFlag) based on the block filtering state, wherein the value of
filterFlag indicates the set of coefficients of the interpolation filter isfG coefficients or fC
coefficients; and

select the set of coefficients of the interpolation filter based on the value of the filter flag.

37. The device of claim 36, wherein the value of thefilter flag is equal to the value of the

block filtering state when the block filtering state is no-smoothing state.

38. The device of claim 37, wherein the information of ISP isindicated by an ISP flag, and

the block filtering state is no-smoothing state when ISP flag is on.

39. The device of claim 38, wherein ISP flag is IntraSubPartitionsSplitType, ISP flag ison

when IntraSubPartitionsSplitType '= ISP_NO_SPLIT.

40. The device of any one of claims 35-39, wherein the block filtering state isindicated by a

flag smoothState, and the block filtering state is no-smoothing state when the value of

smoothState is 0.
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41. The device of any one of claims 36-40, wherein the value of the filter flag is O when the
block filtering state is no-smoothing state, and

selecting fC coefficients when the value of thefilter flag isO.

42. The device of any one of claims 35-41, wherein the predicting unit configured to:
determine interpolation filter coefficients from the set of coefficients of the interpolation filter
based on an intra prediction mode of the current block; and

obtain predicted samples of the current block by applying the determined interpolation filter

coefficients to reference samples.
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