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NON-LOCAL PREDICTION FOR PALETTE CODING

TECHNICAL FIELD

[0001] The invention relates generally to video/image processing. In particular, the

presented invention relates to palette coding.

BACKGROUND

[0002] In the current HEVC screen content coding extensions draft specification [1],
palette mode was adopted to efficiently compress the texts and graphics in screen
contents. The basic idea behind a palette mode is that the samples in the CU are
represented by a small set of representative color values. This set is referred to as the
palette. It is also possible to indicate a sample that is outside the palette by signaling
an escape symbol followed by (possibly quantized) component values. This is
illustrated in Fig.1.

[0003] Each sample in the block is assigned the index of the nearest (in SAD)
palette entry. The palette indices are coded using two main modes: 'INDEX' and
'‘COPY_ABOVE' The escape symbol is also signaled as an 'INDEX' mode. It is
assigned an index equal to the maximum palette size. The mode is signaled using a
flag except for the top row or when the previous mode was 'COPY_ABOVE' In the
'COPY_ABOVE' mode, the palette index of the sample in the row above is copied. In
the 'INDEX' mode, the palette index is explicitly signaled. For both 'INDEX' and
'COPY_ABOVE' modes, a run value is signaled which specifies the number of
subsequent samples that are also coded using the same mode. When escape symbol is
part of the run in 'INDEX' or 'COPY_ABOVE' mode, the escape component values
are signaled for each escape symbol. The coding of palette indices is illustrated in
Fig. 2.

[0004] The ‘COPY_ABOVE’ mode in PLT mode only takes the palette index of the
sample in the row above into account. There are a large number of non-local
duplicated contents in screen pictures as depicted in Fig.3. Thus a lot of non-local

repeated indices can be observed in the whole picture.
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[0005] The ‘COPY_ABOVE’ mode cannot deal with non-local duplicated indexes

efficiently.

SUMMARY

[0006] In light of the previously described problems, reformed copying (RC)
methods are proposed.

[0007] Other aspects and features of the invention will become apparent to those
with ordinary skill in the art upon review of the following descriptions of specific

embodiments.

BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading the subsequent detailed
description and examples with references made to the accompanying drawings,
wherein:

[0008] Fig.1is an example of a block coded in palette mode;

[0009] Fig.2 is a diagram illustrating the coding manner of palette indices;

[0010] Fig.3 is a diagram illustrating the non-local repeated patterns in screen
contents;

[0011] Fig.4 is a diagram illustrating current block coding with non-local copy
method,;

[0012] Fig.5 is a diagram illustrating index map coding with non-local copy method,;
[0013] Fig.6 is adiagram illustrating non-local index prediction method,;

[0014] Fig.7 is a diagram illustrating horizontal intra flipping for reference block;
[0015] Fig.8 is a diagram illustrating vertical intra flipping for reference block;
[0016] Fig.9 is a diagram illustrating horizontal + vertical reformed flipping for
reference block;

[0017] Fig.10 is a diagram illustrating clockwise rotation flipping for reference
block;

[0018] Fig.11 is a diagram illustrating counterclockwise rotation for reference block;

[0019] Fig.12 is a diagram illustrating transposition for reference block;
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[0020] Fig.13 is a diagram illustrating cascade transformation for reference block;
[0021] Fig.14 is a diagram illustrating a combination of multiple candidates;
[0022] Fig.15 is a diagram illustrating encoder decision for multiple non-local index

maps.

DETAILED DESCRIPTION

[0023] The following description is of the best-contemplated mode of carrying out
the invention. This description is made for the purpose of illustrating the general
principles of the invention and should not be taken in a limiting sense. The scope of
the invention is best determined by reference to the appended claims.

[0024] Several non-local prediction (NP) methods are proposed. In NP methods,
non-local prediction can be used to predict the samples in the current block.

[0025] In one embodiment, one non-local image block is first located, and then the
samples in the current block can be reconstructed by directly copying the
corresponding samples in that non-local image block.

[0026] In one embodiment, non-local index map can be used to predict the index
map of the current block. The term ‘index map’ refers to the indices of samples in a
block.

[0027] In one embodiment, each sample in the current block can copy the sample of
its left neighbor, its above neighbor or its non-local prediction, which are respectively
corresponding to copy left mode, copy above mode and non-local prediction mode.
Encoder can decide use which copying mode for every sample. By using those
copying modes, the current block can be represented by several 2-tuples (m, [), as
depicted in Fig.4, where m is the copy mode for each starting sample and [ is the
length which indicates how many samples copying from their reference samples by
using the specific mode m. Reference sample is the left neighbor, the above neighbor
or the non-local prediction of the current index. The current block I is reconstructed
by I(x + i) = I(x-1 + i)(for copy left mode), I{x + i) = I(x-w + i)(for copy above mode)
or I(x + i) = R(x + i)(for non-local prediction mode), where i from O to[,[ isthe
second element of the current decoded 2-tuple, w is the width of the current block and
R is the samples in the reference block.

[0028] In one embodiment, each index in the index map of the current block can
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copy the index of its left neighbor, its above neighbor or its non-local prediction,
which are respectively corresponding to copy left mode, copy above mode and
non-local prediction mode. Encoder can decide use which copying mode for every
index. By using those copying modes, the index map can be represented by several
2-tuples (m, 1), as depicted in Fig.5, where m is the copy mode for each starting index
and [ is the length which indicates how many indexes copying from their reference
indexes by using the specific mode m. Reference index is the left neighbor, the above
neighbor or the non-local prediction of the current index. The index map [ is
reconstructed by I(x + i) = I(x-1 + i)(for copy left mode), I{x + i) = I(x-w + i)(for
copy above mode) or I(x + i) = R(x + i)(for non-local prediction mode), where i
fromOQzt [ ,I isthe second element of the current decoded 2-tuple, w is the width
of the current block and R is the index map of the reference block.

[0029] In one embodiment, the non-local index map is first obtained, and then the
indices in the current index map can be derived by directly copying the corresponding
indices in the non-local index map. After copying, a sample in the current block is
reconstructed by using the color indicated by the corresponding index in the index
map. An exemplary copying process is described as follows. Suppose the width and
height of the reference block are W and H respectively, R(x, y) is a index in the
non-local index map with x from 0 to W-1 and y from O to H-1, then a index R’(X,y)
in the non-local index map can be derived as R’(x,y)=R(x, y). After copying process,
the sample S(x, y) in the current block is reconstructed as  S(x, y) = P[R(x, y)] with
R(x, y) from O to N - 1, where P is the palette of the current block and N is the number
of colors in the palette.

[0030] In one embodiment, each sample in the current block is reconstructed by the
copying method above.

[0031] In another embodiment, one or some samples in the current block are
reconstructed by the copying method above. Others samples in the current block are
reconstructed by other methods.

[0032] In another embodiment, the non-local index map is an index map of a
reference block, as depicted in Fig.6. The reference block is first obtained, and then a
color quantization algorithm is used to derive the indices of the non-local index map.
Color quantization is the process converting samples to indices, where each sample is
assigned a corresponding index according to some criteria. For example, the

corresponding index is the index of the nearest (any distance measurement) palette
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entry of the current block.

[0033] In one embodiment, each sample in the current block is reconstructed by the
copying method above.

[0034] In another embodiment, one or some samples in the current block are
reconstructed by the copying method above. Others samples in the current block are
reconstructed by other methods.

[0035] In still another embodiment, the palette of the current block is predicted by
the palette of the reference block.

[0036] In still another embodiment, the palette of the current block is copied as the
palette of the reference block.

[0037] In still another embodiment, the reference block can be in the same picture of
the current block, or it can be in a different picture of the current block.

[0038] In still another embodiment, the reference block can be from the
reconstructed image or a prediction image of the current picture.

[0039] In still another embodiment, the position of the reference block is signaled
from the encoder to the decoder explicitly.

[0040] In still another embodiment, the position of the reference block is signaled
from the encoder to the decoder explicitly in the same way as the signaling method of
block vector (BV) in intra block copy (IBC).

[0041] In still another embodiment, the position of the reference block is derived by
the decoder implicitly.

[0042] In still another embodiment, the reference block is horizontally flipped
before it is used to generate the non-local index map, as depicted in Fig.7. The
reference block can be in the same picture of the current block, or it can be in a
different picture of the current block. An exemplary flipping process is described as
follows. Suppose the width of the reference block is W, R(x, y) is a sample in the
reference block with x from 0 to W-1, then a sample R’(x,y) in the flipped reference
block can be derived as R’(x,y)=R(W-1-x, y).

[0043] In still another embodiment, the reference block is vertically flipped before it
is used to generate the non-local index map, as depicted in Fig.8. The reference block
can be in the same picture of the current block, or it can be in a different picture of the
current block. An exemplary flipping process is described as follows. Suppose the
height of the reference block is H, R(x, y) is a sample in the reference block with y

from O to H-1, then a sample R’(x,y) in the flipped reference block can be derived as
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R’(x,y)=R(x, H-1-y).

[0044] In still another embodiment, a reference block is vertically flipped then
horizontally flipped or horizontally flipped then vertically flipped before it is used to
generate the non-local index map, as depicted in Fig.9. The reference block can be in
the same picture of the current block, or it can be in a different picture of the current
block. An exemplary flipping process is described as follows. Suppose the width of
the reference block is W, the height of the reference block is H, and R(x, y) is a
sample in the reference block with x from 0 to W-1 and y from O to H-1, then a
sample R’(x,y) in the flipped reference block can be derived as R’(x,y)=R(W-1-x,
H-1-y).

[0045] In still another embodiment, a reference block is rotated clock wisely before
it is used to generate the non-local index map, as depicted in Fig.10. The reference
block can be in the same picture of the current block, or it can be in a different picture
of the current block. An exemplary rotation process is described as follows. Suppose
the height of the reference block is H, and R(x, y) is a sample in the reference block
with y from O to H-1, then a sample R’(x,y) in the rotated reference block can be
derived as R’(x,y)=R(H-1-y, x).

[0046] In still another embodiment, a reference block is rotated counter clock wisely
before it is used to generate the non-local index map, as depicted in Fig.11. The
reference block can be in the same picture of the current block, or it can be in a
different picture of the current block. An exemplary rotation process is described as
follows. Suppose the width of the reference block is W, and R(x, y) is a sample in the
reference block with x from 0 to W-1, then a sample R’(X,y) in the rotated reference
block can be derived as R’(x,y)=R(y, W-1-x).

[0047] In still another embodiment, a reference block is transposed before it is used
to generate the non-local index map, as depicted in Fig.12. The reference block can be
in the same picture of the current block, or it can be in a different picture of the
current block. An exemplary transposition process is described as follows. Suppose
R(x, y) is a sample in the reference block, then a sample R’(x,y) in the transposed
reference block can be derived as R’(x,y)=R(y, x).

[0048] In still another embodiment, a reference block is reformed arbitrarily before
it is used to generate the non-local index map. The reference block can be in the same
picture of the current block, or it can be in a different picture of the current block. An

exemplary transposition process is described as follows. Suppose R(x, y) is a sample
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in the reference block, then a sample R’(x,y) in the reformed reference block can be
derived as R’(x,y)=R(A X, y ), g( x, y )), where f and g are any functions. Function f
can depend on x only, on y only, or on both. Function g can depend on x only, on y
only, or on both. Function f can depend on the size, width, height, shape or coding
mode of the current block or the reference block. Function g can depend on the size,
width, height, shape or coding mode of the current block or the reference block.
Function f can depend on the type of the current or reference picture or slice. Function
g can depend on the type of the current or reference picture or slice. Function f can be
a linear or non-linear function. Function g can be a linear or non-linear function. f
and g can be the same, or they can be different.

[0049] In still another embodiment, before the reference block is used to generate
the non-local index map, it is reformed by a combination of two or more reforming
methods, such as horizontal flipping, vertical flipping, clock wise rotation, counter
clock wise rotation, transposition and any arbitrary reforms. The reforms can be done
in a cascade way, in which a reference block is reformed sequentially before it is used
predict the current block as depicted in Fig.13. The output from a former reform is
treated as the input to a subsequent reform.

[0050] In still another embodiment, multiple block candidates are combined together
to generate the reference block, as depicted in Fig.14. The multiple candidates can be
in the same picture of the current block, or they can be in a different picture of the
current block. An exemplary combination process is described as follows. Suppose
the width and height of each candidate are W and H respectively, N is the number of
candidates, and R(k, x, y) is a sample in the k"™ candidate with x from 0 to W-1 and y
from O to H-1, then a sample R’(x,y) in the reference block can be derived as R’(x,y)
=f(R(1,x,v),R(2,x,v),..R(k,x,v)), where f can be any function. In one example,

2](51 R(errY)

f is an average function thus R’(x,y) = N

[0051] In still another embodiment, the non-local index map is horizontally flipped
before it is used to predict the current index map. An exemplary flipping process is
described as follows. Suppose the width of the non-local index map is W, R(x, y) is an
index in the non-local index map with x from 0 to W-1, then an index R’(x,y) in the
flipped non-local index map can be derived as R’(x,y)=R(W-1-x, y).

[0052] In still another embodiment, the non-local index map is vertically flipped

before it is used to predict the current index map. An exemplary flipping process is
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described as follows. Suppose the height of the non-local index map is H, R(x, y) is an
index in the non-local index map with y from O to H-1, then an index R’(x,y) in the
flipped non-local index map can be derived as R’(x,y)=R(x, H-1-y).

[0053] In still another embodiment, the non-local index map is vertically flipped
then horizontally flipped or horizontally flipped then vertically flipped before it is
used to predict the current index map. An exemplary flipping process is described as
follows. Suppose the width of the non-local index map is W, the height of the
non-local index map is H, and R(x, y) is an index in the non-local index map with x
from O to W-1 and y from O to H-1, then an index R’(x,y) in the flipped non-local
index map can be derived as R’(x,y)=R(W-1-x, H-1-y).

[0054] In still another embodiment, the non-local index map is rotated clock wisely
before it is used to predict the current index map. An exemplary rotation process is
described as follows. Suppose the height of the non-local index map is H, and R(x, y)
is an index in the non-local index map with y from O to H-1, then an index R’(x,y) in
the rotated non-local index map can be derived as R’(x,y)=R(H-1-y, x).

[0055] In still another embodiment, the non-local index map is rotated counter clock
wisely before it is used to predict the current index map. An exemplary rotation
process is described as follows. Suppose the width of the non-local index map is W,
and R(x, y) is an index in the non-local index map with x from O to W-1, then an
index R’(x,y) in the rotated non-local index map can be derived as R’(x,y)=R(y,
W-1-x).

[0056] In still another embodiment, the non-local index map is transposed before it
is used to predict the current index map. An exemplary transposition process is
described as follows. Suppose R(x, y) is a index in the non-local index map, then an
index R’(x,y) in the transposed non-local index map can be derived as
R’ (x,y)=R(y, x).

[0057] In still another embodiment, the non-local index map is reformed arbitrarily
before it is used to generate the non-local index map. An exemplary transposition
process is described as follows. Suppose R(x, y) is an index in the reference block,
then a index R’(X,y) in the reformed reference block can be derived as R’ (x,y)=R(f{ x,
y ), 8( X,y )), where f and g are any functions. Function f can depend on x only, on y
only, or on both. Function g can depend on x only, on y only, or on both. Function f
can depend on the size, width, height, shape or coding mode of the current block or

the reference block. Function g can depend on the size, width, height, shape or coding
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mode of the current block or the reference block. Function f can depend on the type of
the current or reference picture or slice. Function g can depend on the type of the
current or reference picture or slice. Function f can be a linear or non-linear function.
Function g can be a linear or non-linear function. fand g can be the same, or they
can be different.

[0058] In still another embodiment, an encoder can decide to use non-local index
prediction method and signal the information to the decoder. The information can be
signaled for a macro-block (MB), a coding tree unit (CTU) a coding unit (CU), a
transform unit (TU) or a prediction unit (PU). The encoder can make the decision
based on the rate-distortion optimization (RDO) criterion or other criterions.

[00539] In still another embodiment, a decoder can infer whether to use non-local
index prediction method or not for the block implicitly. No information is signaled to
indicate whether to apply non-local index prediction method or not from the encoder
explicitly.

[0060] In still another embodiment, several non-local index maps are provided as
prediction candidates. An encoder can decide to use which non-local index map and
signal the information to the decoder, as depicted in Fig.15. The information can be
signaled for a macro-block (MB), a coding tree unit (CTU) a coding unit (CU), a
transform unit (TU) or a prediction unit (PU). The encoder can make the decision
based on the rate-distortion optimization (RDO) criterion or other criterions.

[0061] In still another embodiment, several non-local index maps can be provided as
prediction candidates. A decoder can infer whether to use one non-local index map or
not for the current index map implicitly. No information is signaled to indicate
whether to apply reformed copying or not from the encoder explicitly.

[0062] In still another embodiment, the non-local index prediction methods can be
applied to palette mode and all index-based coding schemes.

[0063] In still another embodiment, the non-local index prediction methods can be
applied to a block with size MxN, where M and N are arbitrary positive integers. M
can be equal to N or M can be not equal to N.  For example, M can be equal to a*N
where a is a positive integer equal or larger than 2. N can be equal to b*M, where b is
a positive integer equal or larger than 2. Specially, M or N can be 1.

[0064] In still another embodiment, the non-local index prediction methods can be
applied to all components in an image. For example, it can be applied to Y, U, or V

components. It can also be applied to G, R, or B components. It can also be applied to
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depth component for 3D video/image coding.

[0065] In still another embodiment, it can be done separately for each component to
decide whether to apply the non-local index prediction methods or not and signal this
information for a block. Or all components can be treated in the same manner and
only single information is signaled for a block.

[0066] In still another embodiment, it can be done separately for each component to
infer whether to use the non-local index prediction methods or not for a block at
decoder implicitly. Or all components can be treated in the same manner for a block.
[0067] In still another embodiment, if multiple non-local index maps are provided, it
can be done separately for each component to decide to use which non-local index
map and signal this information for a block. Or all components can be treated in the
same manner and only single information is signaled for a block.

[0068] In still another embodiment, if multiple non-local index maps are provided, it
can be done separately for each component to infer to use which non-local index map
or not for a block at decoder implicitly. Or all components can be treated in the same
manner for a block.

[0069] In still another embodiment, it depends on the size, shape or coding mode of
the current block or the current CU\XTU\PU to decide or infer whether to apply
non-local index prediction or not.

[0070] In still another embodiment, if multiple non-local index maps are provided, it
depends on the size, shape or coding mode of the current block or the current
CU\TU\PU to decide or infer which prediction index map is used.

[0071] In still another embodiment, non-local index prediction is only allowed for
CU with palette mode.

[0072] In still another embodiment, non-local index prediction is only allowed for
CU with partition size 2Nx2N.

[0073] In still another embodiment, a flag is coded by context adaptive binarized
arithmetic coding (CABAC) for a CU, TU or PU to indicate whether non-local index
prediction is used for the current index map. The flags in its neighboring blocks are
used to determine the context model to code the flag for the current block. The flag is
treated as O if it is not signaled. Or it is treated as 1 if it is not signaled.

[0074] In still another embodiment, if multiple non-local index maps are provided,
several flags are coded by context adaptive binarized arithmetic coding (CABAC) for

a CU, TU or PU to indicate which non-local index map is used for the current index
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map. The flags in its neighboring blocks are used to determine the context model to
code the flag for the current block. The flag is treated as O if it is not signaled. Or it is
treated as 1 if it is not signaled.

[0075] The methods described above can be used in a video encoder as well as in a
video decoder. Embodiments of disparity vector derivation methods according to
the present invention as described above may be implemented in various hardware,
software codes, or a combination of both. For example, an embodiment of the
present invention can be a circuit integrated into a video compression chip or program
codes integrated into video compression software to perform the processing described
herein. An embodiment of the present invention may also be program codes to be
executed on a Digital Signal Processor (DSP) to perform the processing described
herein. The invention may also involve a number of functions to be performed by a
computer processor, a digital signal processor, a microprocessor, or field
programmable gate array (FPGA). These processors can be configured to perform
particular tasks according to the invention, by executing machine-readable software
code or firmware code that defines the particular methods embodied by the invention.
The software code or firmware codes may be developed in different programming
languages and different format or style. The software code may also be compiled for
different target platform. However, different code formats, styles and languages of
software codes and other means of configuring code to perform the tasks in
accordance with the invention will not depart from the spirit and scope of the
invention.

[0076] The methods described above can be used in a video encoder as well as in a
video decoder. Embodiments of disparity vector derivation methods according to
the present invention as described above may be implemented in various hardware,
software codes, or a combination of both. For example, an embodiment of the
present invention can be a circuit integrated into a video compression chip or program
codes integrated into video compression software to perform the processing described
herein. An embodiment of the present invention may also be program codes to be
executed on a Digital Signal Processor (DSP) to perform the processing described
herein. The invention may also involve a number of functions to be performed by a
computer processor, a digital signal processor, a microprocessor, or field
programmable gate array (FPGA). These processors can be configured to perform

particular tasks according to the invention, by executing machine-readable software
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code or firmware code that defines the particular methods embodied by the invention.
The software code or firmware codes may be developed in different programming
languages and different format or style. The software code may also be compiled for
different target platform. However, different code formats, styles and languages of
software codes and other means of configuring code to perform the tasks in
accordance with the invention will not depart from the spirit and scope of the
invention.

[0077] The invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. The described examples are to be
considered in all respects only as illustrative and not restrictive. To the contrary, it is
intended to cover various modifications and similar arrangements (as would be
apparent to those skilled in the art). Therefore, the scope of the appended claims
should be accorded the broadest interpretation so as to encompass all such

modifications and similar arrangements.
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CLAIMS

1. A method of non-local prediction, wherein non-local samples are used to
predict the samples in the current block.

2. The method as claimed in claim 1, non-local index map of a reference block
can be used to predict the index map of the current block.

3. The method as claimed in claim 1, one non-local image block is first located,
and then the samples in the current block can be reconstructed by directly copying the
corresponding samples in that non-local image block.

4. The method as claimed in claim 2, wherein indices in the current index map
can be derived by directly copying the corresponding indices in the non-local index
map; after copying, a sample in the current block is reconstructed by using the color
indicated by the corresponding index in the index map.

5. The method as claimed in claim 3, wherein each sample in the current block
is reconstructed by the copying method.

6. The method as claimed in claim 3, wherein one or some samples in the
current block are reconstructed by the copying method above; others samples in the
current block are reconstructed by other methods.

7. The method as claimed in claim 2, wherein the reference block is first
obtained, and then a color quantization algorithm is used to derive the indices of the
non-local index map; color quantization is the process converting samples to indices,
where each sample is assigned a corresponding index according to some criteria.

8. The method as claimed in claim 7, wherein the corresponding index is the
index of the nearest (any distance measurement) palette entry of the current block.

9. The method as claimed in claim 6, wherein each sample in the current block
is reconstructed by the copying method.

10. The method as claimed in claim 6, wherein one or some samples in the
current block are reconstructed by the copying method; others samples in the current
block are reconstructed by other methods.

11. The method as claimed in claim 2, wherein the palette of the current block is
predicted by the palette of the reference block.

12. The method as claimed in claim 2, wherein the palette of the current block is

copied as the palette of the reference block.
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13. The method as claimed in claim 2, wherein the reference block can be in the
same picture of the current block, or it can be in a different picture of the current
block.

14. The method as claimed in claim 2, wherein the reference block can be from
the reconstructed image or a prediction image of the current picture.

15. The method as claimed in claim 1, wherein the position of the reference
block is signaled from the encoder to the decoder explicitly.

16. The method as claimed in claim 14, wherein the position of the reference
block is signaled from the encoder to the decoder explicitly in the same way as the
signaling method of block vector (BV) in intra block copy (IBC).

17. The method as claimed in claim 2, wherein the position of the reference
block is derived by the decoder implicitly.

18. The method as claimed in claim 2, wherein a reference block is reformed
arbitrarily; suppose R(x, y) is a sample in the reference block, then a sample R’(x,y)
in the reformed reference block can be derived as R’(x,y)=R(f{ x, y ), g( X, y )), where
fand g are any functions.

19. The method as claimed in claim 2, wherein a non-local index map is
reformed arbitrarily; suppose R(x, y) is an index in the reference block, then an index
R’(x,y) in the reformed non-local index map can be derived as R’(x,y)=R(A x, y ),
g(x,y)), where f and g are any functions.

20. The method as claimed in claim 18 and claim 19, wherein Function f can
depend on x only, on y only, or on both; function g can depend on x only, on y only, or
on both; function f can depend on the size, width, height, shape or coding mode of the
current block or the reference block; function g can depend on the size, width, height,
shape or coding mode of the current block or the reference block; function f can
depend on the type of the current or reference picture or slice; function g can depend
on the type of the current or reference picture or slice; function f can be a linear or
non-linear function; function g can be a linear or non-linear function; f and g can be
the same, or they can be different.

21. The method as claimed in claim 2, wherein an encoder can decide to apply
non-local index prediction or not for a block or an index string and signal the
information to the decoder.

22. The method as claimed in claim 2, wherein multiple non-local index maps

can be provided, an encoder can decide to use which prediction index map for a block
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or an index string and signal the information to the decoder.

23. The method as claimed in claim 2, wherein a decoder can infer whether to
apply non-local index prediction or not for a block or an index string implicitly; no
information is signaled to indicate whether to non-local index prediction or not from
the encoder explicitly.

24. The method as claimed in claim 2, wherein multiple non-local index maps
can be provided, wherein a decoder can infer to apply which non-local index map for
a block implicitly; no information is signaled to indicate which non-local index map is
applied from the encoder explicitly.

25. The method as claimed in claim 2, wherein the non-local index prediction
methods can be applied to a block with size MxN, where M and N are arbitrary
positive integers; M can be equal to N or M can be not equal to N; for example, M can
be equal to a*N where a is a positive integer equal or larger than 2; N can be equal to
b*M, where b is a positive integer equal or larger than 2; specially, M or N can be 1.

26. The method as claimed in claim 2, wherein the non-local index prediction
methods can be applied to all components in an image; for example, it can be applied
to Y, U, or V components; it can also be applied to G, R, or B components; it can also
be applied to depth component for 3D video/image coding.

27. The method as claimed in claim 2, wherein it depends on the size, shape,
coding mode, MV information or BV information of the current block, the current CU,
the current PU or the current TU to decide or infer whether to apply non-local index
prediction or not.

28. The method as claimed in claim 2, wherein it depends on the size, shape,
coding mode, MV information or BV information of the current block, the current CU,
the current PU or the current TU to decide or infer which non-local index map is
applied if multiple non-local index maps are provided.

29. The method as claimed in claim 2, wherein non-local index prediction is
allowed only when one or any logical combination of the conditions below is true;
non-local index prediction can be used only if it is allowed; the information about
reformed copying for a block is only signaled if reformed copying is allowed;

e The current CU is coded with palette mode;

e The current CU is coded with partition mode 2Nx2N;

e The current CU is coded with a size smaller than MxM, M can be any integer



10

15

20

25

WO 2016/149867 PCT/CN2015/074728
16

such as 64, 32, 16, 8, and 4,

e The current PU is coded with a size smaller than MxM, M can be any integer
such as 64, 32, 16, 8, and 4,

e The current TU is coded with a size smaller than MxM, M can be any integer
such as 64, 32, 16, 8, and 4,

e The current CU is coded with a size larger than MxM, M can be any integer
such as 64, 32, 16, 8, and 4,

e The current PU is coded with a size larger than MxM, M can be any integer
such as 64, 32, 16, 8, and 4,

e The current TU is coded with a size larger than MxM, M can be any integer
such as 64, 32, 16, 8, and 4,

e The current PU size is 2Nx2N;

e The current PU size is NxN;

o The current PU size is 2NxN;

e The current PU size is Nx2N.

30. The method as claimed in claim 2, wherein a flag is coded by context
adaptive binarized arithmetic coding (CABAC) for a CU, TU or PU to indicate
whether non-local index map is used for the current block.

31. The method as claimed in claim 30, wherein the flags in its neighboring
blocks are used to determine the context model to code the flag for the current block.

32. The method as claimed in claim 30, wherein the flag is treated as O if it is not
signaled; or it is treated as 1 if it is not signaled.

33. The method as claimed in claim 2, wherein the indices in the current index
map are coded in the same way as the case where non-local index prediction is not
used when non-local index prediction is used for the current block.

34. The method as claimed in claim 2, wherein the indices in the current index
map are coded a different way to the case where non-local index prediction is not used

when non-local index prediction is used for the current block.
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