AnDisclosed herein is an image coding method aceerdingto-an—aspect
of-the-present-invention-is-an-irmage-coding-method-for coding an image, the
image coding method includes: coding (i) coefficient information indicating a
plurality of coefficients of one or more blocks included in the image, (ii) a
first flag indicating whether or not to quantize the one or more blocks using
a plurality of quantization matrices each having coefficients respectively
corresponding to the plurality of coefficients of the one or more blocks, (iii) a
second flag indicating whether or not the plurality of quantization matrices
are included in a sequence parameter set, and (iv) a third flag indicating
whether or not the plurality of quantization matrices are inciuded in a picture
parameter set; and quantizing the plurality of coefficients, wherein when the
one or more blocks are quantized in the quantizing using a plurality of
default matrices as the plurality of quantization matrices, the following are
coded in the coding: (i) the first flag indicating that the one or more blocks
are quantized using the plurality of quantization matrices, (ii) the second
flag indicating that the plurality of quantization matrices are not included in
the sequence parameter set, and (iii) the third flag indicating that the
plurality of quantization matrices are not included in the picture parameter
set.

According to a first aspect of the present invention, there is provided
an image decoding method for decoding an image, the method comprising:
decading coefficient information indicating a plurality of coefficients of blocks
in the image and guantization information used in inverse quantization of the
plurality of ceefficients; and inverse-quantizing the plurality of coefficients,
wherein the quantization information includes at least one of (i) a first flag
indicating whether or not the blocks have been quantized using a plurality of
guantization matrices each having coefficients respectively corresponding to
the plurality_of coefficients, (ii) a second flag indicating whether or not the
plurality of guantization matrices are included in a sequence parameter set,
and (iii) a third flag indicating whether or not the plurality of guantization
matrices_are included in_a picture parameter set, and when only the
following have been decoded as the guantization information in the
decoding: (i) the first flag indicating that all of the blocks have been
guantized using the plurality of guantization matrices, (ii) the second flag
indicating that the plurality of gquantization matrices are not included in the
sequence parameter set, and (iii) the third flag indicating that the plurality of
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guantization matrices are not included in the picture parameter set, all of the
blocks are inverse-quantized in_the inverse-guantizing using only the
plurality of default matrices as the plurality of guantization matrices.
According _to a second aspect of the present invention, there is
provided an imadge decoding apparatus which decodes an image, the
apparatus comprising: _a decoder which decodes decoding coefficient
information indicating_a plurality of coefficients of blocks In the image and
gquantization _information used in inverse guantization of the plurality of
coefficients; and an_inverse guantizing unit _configured to perform inverse
quantization on _the plurality of coeefficients, wherein the quantization
information includes at least one of (i) a first flag indicating whether or not
the blocks have been guantized using a plurality of guantization matrices
each having coefficients respectively corresponding to the plurality of
coefficients, (ii)_a second flag indicating whether or not the plurality of
guantization matrices are included in a seguence parameter set, and (ili) a
third_flag indicating whether or not the plurality of guantization matrices are
included in a picture parameter set, and when only the following have been
decoded as the guantization information in the decoding: (i) the first flag
indicating all of that the blocks have been guantized using the plurality of
guantization matrices, (ii) the second flag indicating that the plurality of
“qguantization matrices are not included in the sequence parameter sef, and
(iti) _the third flag indicating that the plurality of guantization matrices are
not included in_the picture parameter set, the inverse guantizing unit is
configured to perform inverse quantization on all of the blocks using only the
plurality of default matrices as the plurality of quantization matrices.
According to a third aspect of the present invention, there is provided

comprising: processing circuitry; and storage accessible from the processing
circuitry, wherein_the processing circuifry executes, using the storage,
decoding coefficient information indicating a plurality of coefficients of blocks
in the image and guantization information used in inverse quantization of the
plurality of coefficients; and _inverse-quantizing the plurality of coeefficients,
wherein the guantization information includes at least one of (i) a first flag
indicating whether or not the blocks have been guantized using a plurality of
guantization matrices each having coefficients respectively corresponding to
the plurality of coefficients, (ii) a second flag indicating whether or not the
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plurality of quantization matrices are included in a sequence parameter set,
and (iii) a third flag_indicating whether or not the plurality of quantization
matrices are included in_a picture parameter set, and when only the
following have been decoded as the guantization information in the
decoding: (i) the first flag indicating that all of the blocks have been
guantized using the plurality of guantization matrices, (ii) the second flag
indicating that the plurality of guantization matrices are not included in the
sequence parameter set, and (i) the third flag indicating that the plurality of
guantization matrices are not included in the picture parameter set, all of the
blocks are inverse-guantized in_the inverse-quantizing using only the
plurality of default matrices as the plurality of guantization matrices.

[0007]

These general and specific aspects may be implemented using a
system, an apparatus, an integrated circuit, a computer program, or a non-
transitory computer-readable recording medium such as a CD-ROM, or any
combination of systems, apparatuses, integrated circuits, computer
programs, or recording media.

[Advantageous Effects of Invention]
[0008]

The image coding method and the image decoding method according
to embodiments of the present invention make it possible to code and
decode images efficiently.

[Brief Description of Drawings]
[0009]
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CLAIMS

1. An image coding method for coding an image, comprisin
quantizing a plurality of coefficients of blocks in the image; and
coding coefficient information indicating the pl

coefficients and quantization information used in the quantizing,

wherein the quantization information includes at least one of (i)

a first flag indicating whether or not the blocks are qu@ntized using a

plurality of quantization matrices each havjhg coefficients

respectively corresponding to the plurality of efficients, (ii) a

second flag indicating whether or not the plurglity of quantization

matrices are included in a sequence parameter set, and (iii) a third
flag indicating whether or not the piurality
are included in a picture parameter set, an

when all of the blocks are quantized/in the quantizing using only

guantization matrices

a plurality of default matrices as the pluyality of quantization matrices,
the following are coded as the quantiZation information: (i) the first
flag indicating that the blocks are fquantized using the plurality of
quantization matrices, (ii) the secgnd flag indicating that the plurality
of quantization matrices are not/included in the sequence parameter
set, and (iii) the third flag indi¢ating that the plurality of quantization

matrices are not included in the picture parameter set.

2. The image coding fhethod according to Claim 1,

wherein, when the blocks are quantized in the quantizing using
a plurality of flat matrices each having same coefficients instead of the
tion matrices, the first flag indicating that the

plurality of quanti
plurality of quantization matrices are not guantized is coded in the
coding.

3. The i
wheftein, when the blocks are quantized in the quantizing using

age coding method according to Claim 1 or Claim 2,

the pluradity of quantization matrices,

in the coding:

the following are coded: (i) the first flag indicating that the
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blocks are quantized using the plurality of quantization matrices, apd
(ii) the second flag indicating that the plurality of quantization
matrices are included in the sequence parameter set, or the third flag
indicating that the plurality of quantization matrices are incldded in
the picture parameter set;

the plurality of quantization matrices are incluged in the
sequence parameter set when the second flag indicating that the
plurality of gquantization matrices are included in Ahe sequence
parameter set is coded; and

the plurality of quantization matrices are incldded in the picture
parameter set when the third flag indicating that the plurality of
quantization matrices are included in the pic

coded.

re parameter set is

4. The image coding method according to Claim 3,
wherein in the coding:
when the plurality of quantization matrices included in a

parameter set which is one of the sequence parameter set and the

picture parameter set includes first gquantization matrix and a

second quantization matrix, and fhe first quantization matrix is equal

to the second quantization matrix, an identifier indicating the second
guantization matrix is included, in the parameter set, as a copy matrix
identifier indicating a matrix whose copy is used as the first
quantization matrix; and

when the pluraliy of quantization matrices included in the
parameter set includes the first quantization matrix, and the first
guantization matrix/is equal to one of the default matrices, an
identifier indicating the default matrix is included as the copy matrix

identifier in the parameter set.

5. The i
Claim 4, comprising:

ge coding method according to any one of Claim 1 to

setfing a plurality of sequence quantization matrices for a
sequenge including a picture; and
etting a plurality of picture quantization matrices for the
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picture,

wherein in the coding:
the first flag is coded which indicates that the blocks /are
the
blocks of the picture are quantized using, as the plurglity of

quantized using the plurality of quantization matrices, wh

guantization matrices, the plurality of picture quantizatiorn/matrices
which have been set for the picture;

the second flag is coded which indicates that thé plurality of
quantization matrices are not included in the sequence/parameter set,
when the plurality of default matrices have been setfor the sequence

as the plurality of sequence quantization matrices; and

the third flag is coded which indicates fthat the plurality of
quantization matrices are not included in the picture parameter set,
when the plurality of sequence quantization rdatrices which have been
set for the sequence are set for the picture’as the plurality of picture

quantization matrices.

6. The image coding method accgrding to any one of Claim 1 to
Claim 5,

wherein when a block not/subject to transform is quantized
using a flat matrix having samg coefficients, and a block subject to
transform is quantized using dne of the default matrices,

the following are coded in the coding: (i) the first flag indicating
that the blocks are quaptized using the plurality of quantization
matrices, (ii) the second flag indicating that the piurality of
quantization matrices dre not included in the sequence parameter set,
and (iii) the third flag indicating that the plurality of quantization
matrices are not ipcluded in the picture parameter set.

7. An imagg decoding method for decoding an image, the method
comprising:
decoding coefficient information indicating a plurality of
coefficients of blocks in the image and quantization information used
in invepse quantization of the plurality of coefficients; and
inverse-quantizing the plurality of coefficients,
- 80 -
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wherein the quantization information includes at least one of ci/
a first flag indicating whether or not the blocks have been quantized
using a plurality of quantization matrices each having coeffigients
respectively corresponding to the plurality of coefficients/(ii) a
second flag indicating whether or not the plurality of quantization
matrices are included in a sequence parameter set, and fiii) a third
flag indicating whether or not the plurality of quantizaion matrices
are included in a picture parameter set, and /

when the following have been decoded as fne quantization
information in the decoding: (i) the first flag indicating that the blocks
have been quantized using the plurality of quantization matrices, (ii)
the second flag indicating that the plurality of /Quantization matrices
are not included in the sequence parameter s¢t, and (iii) the third flag
indicating that the plurality of quantization/matrices are not included
in the picture parameter set, all of the blogks are inverse-quantized in

the inverse-quantizing using only the/p urality of default matrices as

the plurality of quantization matrices

8. The image decoding method according to Claim 7,

wherein when the first fla'g has been decoded which indicates
that the blocks have not bden quantized using the plurality of
quantization matrices, the/ blocks are inverse-quantized in the
inverse-quantizing using fhe plurality of flat matrices each having
same coefficients instead of the plurality of quantization matrices.

9. The image degbding method according to Claim 7 or Claim 8,
wherein in tfe inverse-quantizing:
the blocks/have been inverse-quantized using the plurality of
guantization matrices included in the sequence parameter set, when
the foliowing/have been decoded: the first flag indicating that the
blocks havé been quantized using the plurality of gquantization
matrices /and the second flag indicating that the plurality of
guantizdtion matrices are included in the sequence parameter set;
and
the blocks are inverse-quantized using the plurality of
- 81 -
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quantization matrices included in the picture parameter set, when thr;/
following have been decoded: the first flag indicating that the blocks
have been quantized using the plurality of quantization matrices’and
the third flag indicating that the plurality of quantization matriges are
included in the picture parameter set.

10. The image decoding method according to Claim 9,

wherein when a parameter set which is one of the sequence
parameter set and the picture parameter set includes'the plurality of
quantization matrices including a first quantization matrix and a
second quantization matrix, and the parameter set includes an

identifier indicating the second quantization matrix as a copy matrix

identifier indicating a matrix whose copy/is used as the first
quantization matrix, the blocks are inYerse-quantized in the
inverse-quantizing using the pilurality A©f quantization matrices
including the first quantization matrix ag which a copy of the second
quantization matrix is used; and _

when the parameter set includes the plurality of quantization
matrices including the first quantiZation matrix, and the parameter
set includes an identifier indicating one of the default matrices as the
copy matrix identifier, the ocks are inverse-quantized in the
inverse-quantizing using t plurality of quantization matrices
including the first quantizafdon matrix as which a copy of the default

matrix is used.

11. The image decoding method according to any one of Claim 7 to
Claim 10, further comprising:

setting a pfurality of sequence quantization matrices for a
sequence including a picture; and

setting
picture,

plurality of picture quantization matrices for the

whepein the blocks of the picture is inverse-quantized in the
inverse-gliantizing using, as the plurality of quantization matrices,
the plurality of picture quantization matrices which have been set for
the picture, when the first flag is has been decoded which indicates
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that the blocks have been quantized using the plurality of quantization
matrices, and

in the setting:

the plurality of default matrices for the. sequence are set as the
plurality of sequence quantization matrices, when the secon:/ég has
been decoded which indicates that the plurality of quantization
matrices are not included in the sequence parameter set;/and

the plurality of seguence quantization matrices’ which have

s been decoded

been set for the sequence are set for the picture as the plurality of
picture quantization matrices, when the third ﬂagja/

which indicates that the plurality of quantizatiof matrices are not

included in the picture parameter set.

12. The image decoding method according’'to any one of Claim 7 to
11,

wherein when the following have bg€en decoded: (i) the first flag
indicating that the biocks have been guantized using the plurality of
quantization matrices, (ii) the second flag indicating that the plurality

of gquantization matrices are not intluded in the sequence parameter

set, and (iii) the third flag indicafing that the plurality of quantization
matrices are not included in the picture parameter set,
a block not subject tg transform is inverse-quantized in the
inverse-quantizing using a flat matrix having same coefficients, and a
block subject to transform is inverse-quantized in the
inverse-quantizing using one of the default matrices.
13. An image ¢oding apparatus which codes an image, the
apparatus comprising:

processifg circuitry; and

storagg accessible from the processing circuit,

wherein the processing circuitry executes, using the storage,
qu#ntizing a plurality of coefficients of blocks in the image, and
ding coefficient information indicating the plurality of
coeffi¢ients and quantization information used in the quantizing,
wherein the quantization information includes at least one of (i)

-83-



a first flag indicating whether or not the biocks are quantized using a/
plurality of quantization matrices each having coefficf7(ts
respectively corresponding to the plurality of coefficients, (i) a
second flag indicating whether or not the plurality of quan#zation
a third
flag indicating whether or not the plurality of quantizatiogh matrices

5 matrices are included in a sequence parameter set, and (i}

are included in a picture parameter set, and

when all of the blocks are quantized in the quantiZing using only
a plurality of default matrices as the plurality of quangtization matrices,
10 the following are coded as the guantization informéion: (i) the first
flag indicating that the blocks are quantized :fi/ng the plurality of
gquantization matrices, (ii) the second flag indicating that the piurality
of quantization matrices are not included in fhe sequence parameter
set, and (iii) the third flag indicating that thte plurality of quantization
15 matrices are not included in the picture parameter set.

14. An image decoding apparatus/which decodes an image, the
apparatus comprising:
processing circuitry; and
20 storage accessible from the processing circuitry,
wherein the processing/circuitry executes, using the storage,
decoding coefficient/ information indicating a plurality of
coefficients of blocks in the image and quantization information used
in inverse quantization @f the plurality of coefficients, and
25 inverse-quantizing the plurality of coefficients,
wherein the ggantization information includes at least one of (i)
a first flag indicatihg whether or not the blocks have been quantized
using a plurality of quantization matrices each having coefficients
respectively rresponding to the plurality of coefficients, (ii) a
30 second flag /indicating whether or not the plurality of quantization
matrices afe included in a sequence parameter set, and (iii) a third
flag indigating whether or not the plurality of quantization matrices
are incfuded in a picture parameter set, and
when the foliowing have been decoded as the quantization
35 infgrmation in the decoding: (i) the first flag indicating that the blocks
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have been quantized using the plurality of quantization matrices, (L)/
the second flag indicating that the plurality of quantization matrices
are not included in the sequence parameter set, and (iii) the thire{ﬂag
indicating that the plurality of quantization matrices are not ipcluded
in the picture parameter set, all of the blocks are inverse-quantized in

the inverse-quantizing using only the plurality of default matrices as

the plurality of quantization matrices.

15. An image coding and decoding apparatus, comiprising:

the image coding apparatus according to Claim 13; and

an image decoding apparatus which decgdes an image, the
image decoding apparatus including:

processing circuitry; and
storage accessible from the processipg circuitry,
wherein the processing circuitry executes, using the storage,
decoding coefficient informatiop indicating a plurality of
coefficients of blocks in the image ang quantization information used
in inverse quantization of the plurality of coefficients, and

inverse-quantizing the plurality of coefficients,

wherein the quantization ipformation includes at least one of (i)
a first flag indicating whether or not the blocks have been quantized
using a plurality of quantizgtion matrices each having coefficients
respectively corresponding to the plurality of coefficients, (ii) a
second flag indicating whether or not the plurality of gquantization

matrices are included i

a sequence parameter set, and (iii) a third
flag indicating whethgr or not the plurality of quantization matrices
are included in a pigture parameter set, and

when the following have been decoded as the quantization
information in the decoding: (i) the first flag indicating that the blocks
have been quantized using the plurality of quantization matrices, (ii)
the second ffag indicating that the plurality of quantization matrices
are not included in the sequence parameter set, and (iii) the third flag
indicating that the plurality of quantization matrices are not included
in the
the inverse-quantizing using only the plurality of default matrices as
- 85 -
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CLAIMS

[Claim 1]
An image decoding method for decoding an image, the method
comprising:

decoding coefficient information indicating a plurality of
coefficients of blocks in the image and quantization information used
in inverse quantization of the plurality of coefficients; and

inverse-quantizing the plurality of coefficients,

wherein the quantization information includes at least one of (i)
a first flag indicating whether or not the blocks have been quantized
using a plurality of quantization matrices each having coefficients
respectively corresponding to the plurality of coefficients, (ii) a
second flag indicating whether or not the plurality of guantization
matrices are included in a sequence parameter set, and (iii) a third
flag indicating whether or not the plurality of quantization matrices
are included in a picture parameter set, and

when only the following have been decoded as the quantization
information in the decoding: (i) the first flag indicating that all of the
blocks have been quantized using the plurality of quantization
matrices, (ii) the second flag indicating that the plurality of
quantization matrices are not included in the sequence parameter set,
and (iii) the third flag indicating that the plurality of quantization
matrices are not included in the picture parameter set, all of the
blocks are inverse-quantized in the inverse-quantizing using only the
plurality of default matrices as the plurality of quantization matrices.

[Claim 2]

The image decoding method according to Claim 1,

wherein when the quantization information includes at least one
of (ii) the second flag indicating that the plurality of quantization
matrices are included in the sequence parameter set, and (iii) the third
flag indicating that the plurality of quantization matrices are included
in the picture parameter set, the quantization information further
includes (iv) specification information for specifying, in the plurality of
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quantization matrices, the coefficients respectively corresponding to
the plurality of coefficients.

[Claim 3]

An image decoding apparatus which decodes an image, the
apparatus comprising:

a decoder which decodes decoding coefficient information
indicating a plurality of coefficients of blocks in the image and
quantization information used in inverse quantization of the plurality
of coefficients; and

an inverse quantizing unit configured to perform inverse
quantization on the plurality of coefficients,

wherein the quantization information includes at least one of (i)
a first flag indicating whether or not the blocks have been quantized
using a plurality of quantization matrices each having coefficients
respectively corresponding to the plurality of coefficients, (ii) a
second flag indicating whether or not the plurality of quantization
matrices are included in a seqguence parameter set, and (iii) a third
flag indicating whether or not the plurality of quantization matrices
are included in a picture parameter set, and

when only the foliowing have been decoded as the quantization
information in the decoding: (i) the first flag indicating all of that the
blocks have been quantized using the plurality of quantization
matrices, (ii) the second flag indicating that the plurality of
quantization matrices are not included in the sequence parameter set,
and (iii) the third flag indicating that the plurality of quantization
matrices are not included in the picture parameter set, the inverse
guantizing unit is configured to perform inverse quantization on all of
the blocks using only the plurality of default matrices as the plurality
of quantization matrices.

[Claim 4]
An image decoding apparatus which decodes an image, the
apparatus comprising:
processing circuitry; and
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storage accessible from the processing circuitry,

wherein the processing circuitry executes, using the storage,

decoding coefficient information indicating a plurality of
coefficients of blocks in the image and quantization information used
in inverse quantization of the plurality of coefficients; and

inverse-quantizing the plurality of coefficients,

wherein the quantization information includes at least one of (i)
a first flag indicating whether or not the blocks have been quantized
using a plurality of quantization matrices each having coefficients
respectively corresponding to the plurality of coefficients, (ii) a
second flag indicating whether or not the plurality of quantization
matrices are included in a sequence parameter set, and (iii) a third
flag indicating whether or not the plurality of quantization matrices
are included in a picture parameter set, and

when only the following have been decoded as the quantization
information in the decoding: (i) the first flag indicating that all of the
blocks have been quantized using the plurality of quantization
matrices, (ii) the second flag indicating that the plurality of
guantization matrices are not included in the sequence parameter set,
and (iii) the third flag indicating that the plurality of quantization
matrices are not included in the picture parameter set, all of the
blocks are inverse-quantized in the inverse-quantizing using only the
plurality of default matrices as the plurality of quantization matrices.
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