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CLAIMS

Helaim—7
1. An image coding method for coding an image, comprising:
quantizing a plurality of coefficients of blocks in the image; and

coding coefficient information indicating the plurality of

coefficients and guantization information used in the guantizing,

wherein the quantization information includes at least one of

’ i e e " . o dicati Larali .

eici ‘ blocks ineludedinthei _(i)-(i) a first
flag indicating whether or not te—gquantize-the ene-ormore-blocks are
guantized using a plurality of quantization matrices each having

coefficients respectively corresponding to the plurality of coefficients
ef-the-ene-ormore-blocks, tHb-(ii) a second flag ind‘icating whether or
not the plurality of quantization matrices are included in a sequence
parameter set, and v )—(iii) a third flag indicating whether or not the
plurality of quantization matrices are included in a picture parameter
sets, and

wheretr-when all of the ere-ermere-blocks are quantized in the

guantizing using only a plurality of default matrices as the plurality of
quantization matrices, the following are coded as the guantization
informationirthe—<ceding: (i) the first flag indicating that the ene-er
moere-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.

tetaim—27
2. The image coding method according to Claim 1,
wherein, when the ene—errmere—blocks are quantized in the
guantizing using a plurality of flat matrices each having same
coefficients instead of the plurality of quantization matrices, the first
flag indicating that the plurality of quantization matrices are not
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quantized is coded in the coding.

tetaim-3}
3. The image coding method according to Claim 1 or Claim 2,

wherein, when the ene—er—moere—blocks are quantized in the
quantizing using the plurality of quantization matrices,

in the coding:

the following are coded: (i) the first flag indicating that the ere
or—more—blocks are quantized using the plurality of quantization
matrices, and (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
included in the picture parameter set;

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

the plurality of quantization matrices are included in the picture
parameter set when the third flag indicating that the plurality of
guantization matrices are included in the picture parameter set is
coded.

Hetaim—4

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 a first quantization matrix and a
second quantization matrix, and the first quantization matrix is equal
to the second quantization matrix, an identifier indicating the second
quantization 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 plurality of quantization matrices included in the
parameter set includes the first quantization matrix, and the first
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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.

fetaim-57
5. The image coding method according to any one of Claim 1 to
Claim 4, comprising:

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

setting a plurality of picture quantization matrices for the
picture,

wherein in the coding:

the first flag is coded which indicates that the ene—er—-mere
blocks are quantized using the plurality of quantization matrices,
when the ene-ermeoere-blocks of the picture are quantized using, as the
plurality of quantization matrices, the plurality of picture quantization
matrices which have been set for the picture;

the second flag is coded which indicates that the plurality of
quantization matrices are not included in the sequence parameter set,
when the plurality of default matrices have been set for the sequence
as the plurality of sequence quantization matrices; and

the third flag is coded which indicates that the plurality of
guantization matrices are not included in the picture parameter set,
when the plurality of sequence quanti’zation matrices which have been
set for the sequence are set for the picture as the plurality of picture
quantization matrices.

tEaim-671
6. The image coding method according to any one of Claim 1 to
Claim 5, ‘

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

the following are coded in the coding: (i) the first flag indicating
that the eme—e+r—mere—blocks are quantized using the plurality of
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guantization 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.

fetatm—77
7. An image decoding method for decoding a—coded-bitstream—to
deeode-an image, the method comprising:

decoding coefficient information indicating a plurality of

coefficients of blocks in the image and guantization information used

in inverse guantization of the plurality of coefficients; and

inverse-guantizing the plurality of coefficients,

wherein the quantization information includes at least one of

i —Hr—() a first flag indicating whether or not—te

verse-guantize the ene-ormere-blocks have been guantized using a
plurality of quantization matrices each having coefficients

respectively corresponding to the plurality of coefficients-ef-the-one-or
more—bleeks, H)—(ii) a second flag indicating whether or not the
plurality of quantization matrices are included in a sequence
parameter set, and {w)-(iii) a third flag indicating whether or not the
plurality of quantization matrices are included in a picture parameter
set+, and

. et e inf ton

whereir—when the following are—have been decoded as the

guantization information in the decoding: (i) the first flag indicating

that the eme—er—moere—blocks—are—inverse-guantized 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—<ceoefficientinformation—is-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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telaim-81
8. The image decoding method according to Claim 7,

wherein when the first flag is-has been decoded which indicates
that the ene-eormeore-blocks are-notinverse-guantized-have not been
quantized using the plurality of quantization matrices, the coefficient
rfermatien—is-blocks are inverse-quantized in the inverse-quantizing

using the plurality of flat matrices each having same coefficients
instead of the plurality of quantization matrices.

telatm-91

9. The image decoding method according to Claim 7 or Claim 8,
wherein in the inverse-quantizing:
the—ecoefficient—nformation—is—the blocks have been

inverse-quantized using the plurality of quantization matrices

included in the sequence parameter set, when the following are-have
been decoded: the first flag indicating that the ene-er+ere-blocks are

verse-guantized—have been guantized using the plurality of

quantization matrices and the second flag indicating that the plurality

of quantization matrices are included in the sequence parameter set;
and

the coefficient—information—is—blocks are inverse-quantized
using the plurality of quantization matrices included in the picture

parameter set, when the following are-have been decoded: the first

flag indicating that the eneermereblocks aretmverse—guantized-have
been guantized using the plurality of quantization matrices and the

third flag indicating that the plurality of quantization matrices are
included in the picture parameter set.

Hetatm—301
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 inciudes the plurality of
quantization matrices including a first quantization matrix and a
second quantization matrix, and the parameter set includes an
-82 -
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identifier indicating the second quantization matrix as a copy matrix
identifier indicating a matrix whose copy is used as the first
quantization matrix, the ceoefficient—information—is—blocks are
inverse-quantized in the inverse-quantizing using the plurality of

guantization matrices including the first quantization matrix as 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 coefficient—information—is—blocks are
inverse-quantized in the inverse-quantizing using the plurality of
guantization matrices including the first quantization matrix as which
a copy of the default matrix is used.

Haim13
11. The image decoding method according to any one of Claim 7 to
Claim 10, further comprising:

setting a plurality of sequence quantization matrices for a
seqguence including a picture; and

setting a plurality of picture quantization matrices for the
picture,

wherein the—eeefficient—informatien blocks of the picture is
inverse-quantized in the inverse-quantizing 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 that the-ene—ermere blocks are-have been

rverse—guantized—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 second flag is
has been decoded which indicates that the plurality of quantization
matrices are not included in the sequence parameter set; and

the plurality of sequence quantization matrices which have
been set for the sequence are set for the picture as the plurality of
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picture quantization matrices, when the third flag is-has been decoded
which indicates that the plurality of quantization matrices are not
included in the picture parameter set.

Htaim—121
12. The image decoding method according to any one of Claim 7 to
11,

wherein when the following are-have been decoded: (i) the first

flag indicating that the ere-ermoere-blocks are-inrverse—guantized-have
been guantized 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-coefficient-informatien-ofa block not subject to transform is
inverse-quantized in the inverse-quantizing using a flat matrix having
same coefficients, and the-a eeefficientinfermationofa-block subject
to transform is inverse-quantized in the inverse-quantizing using one
of the default matrices.

Helteim—i31
13. An image coding apparatus which codes an image, the
apparatus comprising:
processing circuitry; and
storage accessible from the processing circuit,
wherein the processing circuitry executes, using the storage,
guantizing a plurality of coefficients of blocks in the image, and

codinag coefficient information indicating the plurality of

coefficients and quantization information used in the guantizing,

wherein the guantization information includes at least one of

coodin H
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ceici : Blockeineluded inthe ) (i) a first
flag indicating whether or not te—guantize-the ene-ermore-blocks are
guantized using a plurality of quantization matrices each having
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coefficients respectively corresponding to the plurality of coefficients
- 84 -



10

15

20

25

30

35

of-the-one-or-more-bleeks, tH-(ii) a second flag indicating whether or
not the plurality of quantization matrices are included in a sequence
parameter set, and fv)-(iii) a third flag indicating whether or not the
plurality of quantization matrices are included in a picture parameter
set+, and

. ; Larali c e ,

whereir-when all of the ere-ermere-blocks are quantized in the

quantizing using only a plurality of default matrices as the plurality of
qguantization matrices, the following are coded_as the quantization
information-inthe-—coding: (i) the first flag indicating that the ene-or
motreblocks 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.

telaim—141
14. Animage decoding apparatus which decodes a—ceded-bitstream
to-decode-an image, the apparatus comprising:
processing circuitry; and
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 guantization information used

in inverse guantization of the plurality of coefficients, and

inverse-quantizing the plurality of coefficients,

wherein the quantization information includes at least one of

the—image,—HH__ (i) a first flag indicating whether or not te
irverse-guantize-the eneormere-blocks have been guantized using a
plurality of quantization matrices each having coefficients

respectively corresponding to the plurality of coefficients-efthe-ene-or

more—blecks, (H—(ii) a second flag indicating whether or not the

plurality of quantization matrices are included in a sequence
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parameter set, and fh-(iii) a third flag indicating whether or not the
plurality of quantization matrices are included in a picture parameter
set+, and

. tiina tl cticiantint tion

wherein—when the following have been are—decoded_as the

guantization information in the decoding: (i) the first flag indicating

that the eme—er—mere—blocks are—inverse—guantized—have been
guantized 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
——-the——ceefficient—nformation—is—inverse-quantized in the
inverse-quantizing using only the plurality of default matrices as the
plurality of quantization matrices. |

Hlaim-157
15. An image coding and decoding apparatus, comprising:
the image coding apparatus according to Claim 13; and
an image decoding apparatus which decodes a-coded-bitstream
to-decoede-an image, the image decoding apparatus including:
processing circuitry; and
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 guantization information used

in inverse guantization of the plurality of coefficients, and

inverse-gquantizing the plurality of coefficients,

wherein the guantization information includes at least one of

l T | odbi i ceiciont ing .
i dicat] luralibvofcootfict - blocks inelded
the—mage—HH_ (1) a first flag indicating whether or not &e
verse-guantize-the ene-ormoere-blocks have been guantized using a
plurality of quantization matrices each having coefficients
respectively corresponding to the plurality of coefficients-efthe-enec-er
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mere—bloeks, Hi—(ii) a second flag indicating whether or not the
plurality of quantization matrices are included in a sequence
parameter set, and {w)-(iii) a third flag indicating whether or not the
plurality of quantization matrices are included in a picture parameter
set+, and
. . i e " ion-

whereti—when the following have been are-decoded_as

the aguantization information in the decoding: (i) the first flag

indicating that the emre—e+r—mere—blocks are—ipverse-guantized-have
been guantized 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

rraEton—is—inverse-quantized in the
inverse-quantizing using only the plurality of default matrices as the
plurality of quantization matrices. -
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