
AeDisclosed herein is an image coding method aeeefeM-rvg-te-aR-aspeet 
el-t(:>e-pfeseBt-fiweB^i^FHs^i:Mi™§e-e0d4B§-m-eth'0^-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 fiag 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 included 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 fiag 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. 

decoding coefficient information indicating a plurality of coefficients of blocks 

indicating whether or not the blocks have been quantized using a plurality of 

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 
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apparatus comprisingi 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 (0 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, fi0 a second flag indicating whether or not the plurality of 
quantization matrices are included in a sequence parameter set, and (Hi) a 
third flag indicating whether or not the plurality of quantization matrices are 
included in a picture parameter set, arid when only the following have been 
decoded as the quantization information in the decoding; (\) the first flag 
indicating all of that the blocks have been quantized using the plurality of 
quantization matrices, 00 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 

decoding coefficient information indicating a plurality of coefficients of blocks 

wherein the quantization information includes at least one of (0 a first fla 

the plurality of coefficients, (ii) a second flag indicating whether or not the 
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pluraiitv of quantization matrices are included in a sequence parameter set, 
and (iii) a third flag indicating whether or riot 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 
seguence 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-ouantized in the inverse-quantizing using only the 
plurality of default matrices as the plurality of quantization 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, comprising: 

quantizing a plurality of coefficients of blocks in the imayge; and 

5 coding coefficient information indicating the plurality of 

coefficients and quantization information used in the quantizing, 

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

a first fiag indicating whether or not the blocks are qu/ntized using a 

plurality of quantization matrices each having coefficients 

10 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, amzf 

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

a plurality of default matrices as the plurality of quantization matrices, 

the following are coded as the quantisation information: (i) the first 

flag indicating that the blocks are/quantized using the plurality of 

quantization matrices, (ii) the second fiag indicating that the plurality 

20 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 /he picture parameter set. 

2. The image coding rhethod according to Claim 1, 

25 wherein, when the blocks are quantized in the quantizing using 

a plurality of fiat matrixes each having same coefficients instead of the 

plurality of quantization matrices, the first flag indicating that the 

plurality of quantization matrices are not quantized is coded in the 

coding. / 

30 / 

3. The innage coding method according to Claim 1 or Claim 2, 

wherein, when the blocks are quantized in the quantizing using 

the plurality of quantization matrices, 

m the coding: 

35 /the following are coded: (i) the first flag indicating that the 
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blocks are quantized using the plurality of quantization matrices, a^d 
(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 

5 the picture parameter set; / 
the plurality of quantization matrices are included in the 

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

10 the plurality of quantization matrices are inch/ded in the picture 
parameter set when the third flag indicating tlnat the plurality of 
quantization matrices are included in the picture parameter set is 
coded. / 

15 4. The image coding method accordingto 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 

20 second quantization matrix, andtne first quantization matrix is equal 
to the second quantization matrix, an identifier indicating the second 
quantization matrix is include/, in the parameter set, as a copy matrix 
identifier indicating a matrix whose copy is used as the first 
quantization matrix; and / 

25 when the plurality of quantization matrices included in the 
parameter set includes the first quantization matrix, and the first 
quantization matrix/is equal to one of the default matrices, an 
identifier indicatingthe default matrix is included as the copy matrix 
identifier in the parameter set. 

30 / 
5. The inaage 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 

35 /setting a plurality of picture quantization matrices for the 
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picture, / 
wherein in the coding: / 
the first fiag is coded which indicates that the blocks/are 

quantized using the plurality of quantization matrices, whan the 
5 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, 

10 when the plurality of default matrices have been set/ror the sequence 
as the plurality of sequence quantization matrices/and 

the third flag is coded which indicates /hat the plurality of 
quantization matrices are not included in the picture parameter set, 
when the plurality of sequence quantization matrices which have been 

15 set for the sequence are set for the pictun/as the plurality of picture 
quantization matrices. / 

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

20 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 pr\e of the default matrices, 

the following are coded in the coding: (i) the first flag indicating 
that the blocks are quai/tized using the plurality of quantization 

25 matrices, (ii) the second flag indicating that the plurality of 
quantization matrices are not included in the sequence parameter set, 
and (iii) the third frag indicating that the plurality of quantization 
matrices are not included in the picture parameter set. 

30 7. An imag/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 

35 /inverse-quantizing the plurality of coefficients, 
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wherein the quantization information includes at least one of (J) 
a first flag indicating whether or not the blocks have been quantj/ed 
using a plurality of quantization matrices each having coefficients 
respectively corresponding to the plurality of coefficients/(ii) a 

5 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 the following have been decoded as trie quantization 
10 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 set, and (iii) the third flag 
indicating that the plurality of quantization/matrices are not included 

15 in the picture parameter set, all of the blocks are inverse-quantized in 
the inverse-quantizing using only the alxirality of default matrices as 
the plurality of quantization matrices/ 

8. The image decoding method according to Claim 7, 
20 wherein when the first flag has been decoded which indicates 

that the blocks have not b/en quantized using the plurality of 
quantization matrices, the/ blocks are inverse-quantized in the 
inverse-quantizing using me plurality of flat matrices each having 
same coefficients instead of the plurality of quantization matrices. 

25 

9. The image dep6ding method according to Claim 7 or Claim 8, 
wherein in tWe inverse-quantizing: 
the blocks/have been inverse-quantized using the plurality of 

quantization matrices included in the sequence parameter set, when 
30 the following/have been decoded: the first flag indicating that the 

blocks have been quantized using the plurality of quantization 
matrices /and the second flag indicating that the plurality of 
quantiz/tion matrices are included in the sequence parameter set; 
and 

35 / the blocks are inverse-quantized using the plurality of 
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quantization matrices included in the picture parameter set, when thy 
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 matrices are 

5 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 
10 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 irwerse-quantized in the 

15 inverse-quantizing using the plurality /of quantization matrices 
including the first quantization matrix af 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 

20 set includes an identifier indicating one of the default matrices as the 
copy matrix identifier, the blocks are inverse-quantized in the 
inverse-quantizing using th4 plurality of quantization matrices 
including the first quantizapon matrix as which a copy of the default 
matrix is used. 

25 
11. The image decoding method according to any one of Claim 7 to 
Claim 10, further comprising: 

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

30 setting p plurality of picture quantization matrices for the 
picture, 

wheiT^in the 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 

35 the picture, when the first ffag 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 at the 

5 plurality of sequence quantization matrices, when the second flag has 
been decoded which indicates that the plurality of quantization 
matrices are not included in the sequence parameter setj/and 

the plurality of sequence quantization matrices/which have 
been set for the sequence are set for the picture as /he plurality of 

10 picture quantization matrices, when the third flag has been decoded 
which indicates that the plurality of quantizatioi/ matrices are not 
included in the picture parameter set. 

12. The image decoding method according/to any one of Claim 7 to 
15 11, 

wherein when the following have b&en decoded: (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 

20 set, and (iii) the third flag indicating that the plurality of quantization 
matrices are not included in the picture parameter set, 

a biock not subject m transform is inverse-quantized in the 
inverse-quantizing using a/Hat matrix having same coefficients, and a 
block subject to transform is inverse-quantized in the 

25 inverse-quantizing usitfg one of the default matrices. 

13. An image coding apparatus which codes an image, the 
apparatus comprising: 

processii/g circuitry; and 
30 storages accessible from the processing circuit, 

wherein the processing circuitry executes, using the storage, 
quantizing a plurality of coefficients of blocks in the image, and 

iding coefficient information indicating the plurality of 
coefficients and quantization information used in the quantizing, 

35 / wherein the quantization information includes at least one of (i) 
- 83 -



a first flag indicating whether or not the blocks are quantized using 
plurality of quantization matrices each having coefficients 
respectively corresponding to the plurality of coefficients, 0t) a 
second flag indicating whether or not the plurality of quantization 

5 matrices are included in a sequence parameter set, and (im a third 
flag indicating whether or not the plurality of quantization matrices 
are included in a picture parameter set, and 

when all of the blocks are quantized in the quantising using only 
a plurality of default matrices as the plurality of quantization matrices, 

10 the following are coded as the quantization information: (i) the first 
flag indicating that the blocks are quantized u^ing the plurality of 
quantization matrices, (ii) the second flag indicating that the plurality 
of quantization matrices are not included in me sequence parameter 
set, and (iii) the third flag indicating that tfre 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 th4 image and quantization information used 
in inverse quantization df the plurality of coefficients, and 

25 inverse-quantizjrig 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 

30 second flag/indicating whether or not the plurality of quantization 
matrices a/e 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 the following have been decoded as the quantization 
information in the decoding: (i) the first fiag indicating that the blocks 
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have been quantized using the plurality of quantization matrices, (If) 
the second flag indicating that the plurality of quantization matrjies 
are not included in the sequence parameter set, and (iii) the thir/flag 
indicating that the plurality of quantization matrices are not included 

5 in the picture parameter set, ail of the blocks are inverse-quantized in 
the inverse-quantizing using only the plurality of default r/atrices as 
the plurality of quantization matrices. 

15. An image coding and decoding apparatus, con/prising: 
10 the image coding apparatus according to Claim 13; and 

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

processing circuitry; and 
storage accessible from the processing circuitry, 

15 wherein the processing circuitry executes, using the storage, 
decoding coefficient information! indicating a plurality of 

coefficients of blocks in the image ancr quantization information used 
in inverse quantization of the pluraUty of coefficients, and 

inverse-quantizing the plurality of coefficients, 
20 wherein the quantization ipfformation includes at least one of (i) 

a first flag indicating whetherpr 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 

25 matrices are included \n 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 the following have been decoded as the quantization 
information in th4 decoding: (i) the first flag indicating that the blocks 

30 have been quantized using the plurality of quantization matrices, (ii) 
the second frag 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 0icture parameter set, all of the blocks are inverse-quantized in 

35 the i/fverse-quantizing using only the plurality of default matrices as 
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CLAIMS 

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

5 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, 
10 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 

15 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 

20 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 

25 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, 

30 wherein when the quantization information includes at (east 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 

35 includes (iv) specification information for specifying, in the plurality of 
_ 78 -



quantization matrices, the coefficients respectively corresponding to 
the plurality of coefficients. 

[Claim 3] 
5 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 

10 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 
15 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 

20 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 all of that the 
blocks have been quantized using the plurality of quantization 
matrices, (ii) the second flag indicating that the plurality of 

25 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 
quantizing unit is configured to perform inverse quantization on all of 
the blocks using only the plurality of default matrices as the plurality 

30 of quantization matrices. 

[Claim 4] 
An image decoding apparatus which decodes an image, the 

apparatus comprising: 
35 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 
5 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 

10 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 

15 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, 

20 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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