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(QShift)
[0006]

Here, LevelScale and QShift are controlled by the quantization
parameter. Moreover, ScalingMatrix[i][j] represents quantization scaling matrix
values.
[0007] |
In a video coding scheme such as ISO/IES14496-10 (MPEG-4AVC), a
quantization scaling matrix can be included and coded in a sequence header or
a picture header. Conventionally, quantization scaling matrix values are
rearranged in a predetermined order, differences between previous and next
quantization scaling matrix values are calculated, and the difference values are
included and coded in the sequence header or the picture header.

[Citation List]

[Patent Literature]

[0008]

[PTL 1]

Japanese Unexamined Patent Application Publication No. 2008-193410
[Summary of Invention]

[Technical Problem]

[0009]

One of problems of the conventional techniques is associated with the
number of bits required to transmit quantization scaling matrix values in a
picture header. In particular, transmitting a large number of quantization
scaling matrices in a picture header to a decoder requires a lot of bits, which
reduces coding efficiency.

[0010]
FheEmbodiments of the present invention has-been-conceived-inview-of
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is—to-provide an

&

image coding method and an image decoding method which make it possible to
code a quantization scaling matrix using a smaller number of bits and decode
the coded quantization scaling matrix, respectively.
[Solution to Problem]
[0011]

Ar-image-decoding-method-according-to-an-aspect-of- the-present
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the-decoding-of-the-new-quantization-sealing-matrbe
According to a first aspect of the present invention, there is provided an

imaae decoding method for decoding a coded imaae included in a coded stream,

said image decodina method comprising: obtaining an old guantization scaling

matrix which is a decoded quantization scaling matrix and is used for decoding

a new quantization scaling matrix: obtaining, from the coded stream, an update

parameter indicatina an amount of change in the new quantization scaling

matrix with respect to the old guantization scaling matrixc wherein said update

parameter includes a first update parameter and a second update parameter

obtained from the coded stream, the first update parameter indicating a scale

factor of the new quantization scaling matrix with respect to the old

auantization scaling matrix, and the second update parameter indicating a

degree of variation in values constituting the new quantization scaling matrix;

computing a prediction matrix by adding a result of scaling the old guantization

matrix using a first coefficient based on the first update parameter and a result

of scaling a difference between the old quantization maltrix_ and a fixed value

using a second coefficient based on _the second update parameter, the

prediction matrix resulting from predicting the new guantization scaling matrix;

decoding the new guantization scaling matrix_using the computed prediction

matrix: and decoding the coded image using the new guantization scaling

matrix.
[0012]

As in the above configuration, the new quantization scaling matrix is
computed based on the old quantization scaling matrix, and thus it is possible

to reduce a greater amount of information to be included in the coded stream
— 3 —
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than the conventional methods. As a result, the coding efficiency is increased.
[0013]

Moreover, in the obtaining of an update parameter, a first update
parameter and a second update parameter may be obtained from the coded
stream, the first update parameter indicating a scale factor of the new
quantization scaling matrix with respect to the old quantization scaling matrix,
and the second update parameter indicating a degree of variation in values
constituting the new quantization scaling matrix. In the decoding of the new
guantization scaling matrix, a prediction matrix may be computed using the old
quantization scaling matrix, the first update parameter, and the second update
parameter, and the new quantization scaling matrix may be decoded using the
computed prediction matrix, the prediction matrix resulting from predicting the
new quantization scaling matrix.

[0014]

Moreover, in the obtaining of an update parameter, a delta matrix may
be further obtained from the coded stream, the delta matrix being a difference
between the new quantization scaling matrix and the prediction matrix. In the
decoding of the new quantization scaling matrix, the new quantization scaling
matrix may be decoded by adding the prediction matrix and the delta matrix.

3a



10

15

20

25

30

35

of an old gquantization scaling matrix, among decoded quantization scaling
matrices, a quantization scaling matrix identified using the identification
information may be obtained as the old quantization scaling matrix.

[0020]
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eormnpating:

According to a second aspect of the present invention, there is provided

an_imaage coding method for coding an _image, said image coding method

comprising: obtaining an old quantization scaling matrix_which is a coded

quantization scaling matrix_and is used for coding a new guantization scaling

matrix; computing an update parameter indicating an amount of change in the

new auantization scaling matrix with respect to the old guantization scaling

matrixe further computing a first update parameter and a second update

parameter of the update parameter, the first update parameter indicating a

scale factor of the new quantization scaling matrix with respect to the old

qguantization scaling matrix, and the second update parameter indicating a

degree of variation in values constituting the new guantization scaling matrixe

generating a coded  stream including _an _image coded using the new

guantization scaling matrix _and the update parameter computed in said

computing: and in said generating, the first update parameter and the second

update parameter are included in the coded stream, wherein in said computing

a_ prediction matrix_is computed by adding a result of scaling the old

quantization matrix using a first coefficient based on the first update parameter

and a result of scaling a difference between the old quantization matrix and a

fixed value using a second coefficient based on the second update parameter,

the prediction matrix resulting from predicting the new quantization scaling

matrix.
[0021]
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As in the above configuration, the new quantization scaling matrix is
computed based on the old quantization scaling matrix, and thus it is possible
to reduce a greater amount of information to be included in the coded stream
than the conventional methods. As a result, the coding efficiency is increased.
[0022]

Moreover, in the computing, a first update parameter and a second
update parameter may be computed, the first update parameter indicating a
scale factor of the new quantization scaling matrix with respect to the old
quantization scaling matrix, and the second update parameter indicating a
degree of variation in values constituting the new quantization scaling matrix.
In the generating, the first update parameter and the second update parameter
may be included in the coded stream.

[0023]

Moreover, in the computing, a prediction matrix may be computed using
the old quantization scaling matrix, the first update parameter, and the second
update parameter, and the first update parameter and the second update
parameter may be computed so that values of a delta matrix become smallest,
the prediction matrix resulting from predicting the new quantization scaling
matrix, and the values being a difference between the new quantization scaling
matrix and the prediction matrix. In the generating, the delta matrix may be
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further included in the coded stream. With the above configuration, each value
of the delta matrix is allowed to approach 0 as much as possible, and thus the
coding efficiency is increased.

[0024]

Moreover, in the generating, identification information for identifying the
old quantization scaling matrix obtained in the obtaining may be included in the
coded stream. With this configuration, for instance, it is possible to select an
old quantization scaling matrix having the highest correlation with the new
quantization scaling matrix.

[0025]

_An-irmage-decoding-apparatus-according-to—an—aspeck-of-the-present
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According to a third aspect of the present invention, there is provided an

imaae decoding apparatus which decodes a coded image included in a coded

stream, said imaage decoding apparatus comprising: a processor: and a non-

transitory _computer-readable recording medium_having stored thereon a

computer program that, when executed by said processor, causes said image

decoding apparatus to function as: a matrix obtaining unit configured to obtain

an old guantization scaling matrix_which is a decoded quantization scaling

matrix and is used for decoding a new guantization scaling matrix; an update

parameter obtaining unit configured to obtain, from the coded stream, an

update parameter indicating an amount of change in the new guantization

scaling matrix with respect to the old guantization scaling matrix; wherein said

update parameter obtaining unit is further configured to obtain a first update
6
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parameter and a second update parameter of the update parameter from the

coded stream, the first update parameter indicating a scale factor of the new

aquantization scaling matrix with respect to the old guantization scalina matrix,

and the second update parameter indicating a degree of variation in values

constituting the new quantization scaling matrixc a matrix decoding unit

configured to compute a prediction matrix by adding a result of scaling the old

quantization matrix using a first coefficient based on the first update parameter

and a result of scaling a difference between the old guantization matrix and a

fixed value using a second coefficient based on the second update parameter

the prediction matrix resulting from predicting the new guantization scaling

matrix: the matrix decoding unit further configured to decode the new

auantization scaling matrix_using_the computed prediction matrix; and an

imaage decoding unit configured to decode the coded image using the new

guantization scaling matrix decoded by said matrix decoding unit.
[0026]
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According to a fourth aspect of the present invention, there is provided

an imaae coding apparatus which codes an image, said image coding apparatus

comprising: a processor: and a non-transitory _computer-readable recording

medium having stored thereon a computer program that, when executed by

said processor, causes said imaae coding apparatus to function as: a matrix

obtaining unit configured to cobtain an old guantization scaling matrix which is a

coded qguantization scaling matrix_ and is used for coding a new quantization

scaling matrixe an update parameter computation unit confiaured to compute

an update parameter indicating an amount of change in the new guantization

scaling matrix with respect to the old quantization scaling matrix; wherein said

update parameter computation unit is further configured to compute a first

update parameter and a second update parameter of the update parameter,

the first update parameter indicating a scale factor of the new guantization

scaling _matrix_with respect to the old guantization scaling matrix, and the

second update parameter indicating a dedgree of variation in values constituting

the new guantization scaling matrixc a codina unit configured to generate a

coded stream including an image coded using the new quantization scaling

matrix_and the update parameter computed by said update parameter

computation unit; and said coding unit is further confiagured to include the first

update parameter and the second update parameter in the coded stream,

wherein said update parameter computation unit is configured to compute a

prediction matrix by adding a result of scaling the old guantization matrix using

a first coefficient based on the first update parameter and a result of scaling a

difference between the old guantization matrix and a fixed value using a second

coefficient based on the second update parameter, the prediction matrix

resulting from predicting the new guantization scaling matrix.
[0027]
_A-eomputer-prograrm-according-to-an-aspect-of-the-present-invention

eadses-o-computerto-decode-a-codedimage-included-in-a-coded-strearm:—Meore
specifieplly;-the-computer-prograrm-eauses-the-computer-to-execute-obaining
an-eld-guantization—sealing—matrbe-which—is—a—decoded—quantization—sealing
matrbe-and-is-used-for-deceding-a-new-quantization-secaling-matrbc—obtaining;
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decoded-in-the-decoding-of-the new-guantization-scaling-matrix:
According to a fifth aspect of the present invention, there is provided a

non-transitory computer-readable recording medium for use in a computer, the

recording medium having a computer proaram for causing the computer to

decode a coded imaage included in a coded stream recorded thereon, the

computer program__causing the computer 1o execute: obtaining an old

auantization scaling matrix which is a decoded quantization scaling matrix and

is used for decoding a new qguantization scaling matrix; obtaining, from the

coded stream, an update parameter indicating an amount of change in the new

quantization scaling matrix with respect to the old guantization scaling matrix;

wherein in said obtaining of an update parameter, a first update parameter and

a second update parameter of the update parameter are obtained from the

coded stream, the first update parameter indicating a scale factor of the new

guantization scaling matrix with respect to the old guantization scaling matrix,

and the second update parameter indicating a deagree of variation in values

constituting the new quantization scalina matrix; computing a prediction matrix

hy adding a result of scaling the old quantization matrix using a first coefficient

hased on the first update parameter and a result of scaling a difference

between the old guantization matrix_and a fixed value using a second

coefficient _based on the second update parameter, the prediction matrix

resulting from predicting the new guantization scaling matrix: decoding the new

auantization scaling matrix using the computed prediction matrix; and decoding

the coded image using the new guantization scaling matrix _decoded in said

decoding of the new guantization scaling matrix.
[0028]
_A—computer—program-—aceording—to—anether—aspect—of-—the—present
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pregram-causes-the-computerto-executer-obtaining-an-old-guantization-sealing
rratrbe-which-is-a-coded-quantization-sealing—matri-and-is-used-for-coding—a
rew-guantizabion-scaling-matrbc-computing-an-update-parameter-indicatingan
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ptization Ag—matrbe—ai
image—coded—using—the-new-quantization—scaling—mabrbcand-{i-the—update
parametercomputeddin-the-computing:

According to a sixth aspect of the present invention, there is provided a
non-transitory computer-readable recording medium for use in a computer, the
recording medium having a computer program for causing the computer to
code an image recorded thereon, the computer program causing the computer
to execute: obtaining an old guantization scaling matrix_which is a coded
guantization scaling matrix_and is used for coding a new guantization scaling
matrix; computing an update parameter indicating an amount of change in the
new quantization scaling matrix_with respect to the old quantization scaling
matrix; wherein in_said computing, a first update parameter and a second
update parameter of the update parameter are computed, the first update
parameter indicating a scale factor of the new quantization scaling matrix with
respect to the old gquantization scaling matrix, and the second update
parameter indicating a degree of variation in values constituting the new
quantization scaling matrix; generating a_coded stream including an image
coded using the new guantization scaling matrix_and the update parameter
computed in said computing; and in said generating, the first update parameter
and the second update parameter are included in the coded stream, wherein in
said computing, a prediction matrix_is computed by adding a result of scaling
the old guantization matrix_using a first coefficient based on the first update
parameter and a result of scaling a difference between the old quantization
matrix and a fixed value using a second coefficient based on the second update

parameter, the prediction matrix resulting from predicting the new guantization

scaling matrix.
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guantization-scaling-matrbe-which-is-a-decoded-quantization-scaling-matrbeand
is—used-for-decodinga-new-quantization-scaling-matrbc—an-update-parameter
obtaining—unit—econfigured—to—obtain—from—the—coded—strearm;—an—update
parameter—indicating—an—armount—of—change—in-the-—new-guantization—sealing
matrbewith-respeet-to-the-eld-quantization-sealing-ratrbe-a-matrbe-decoding
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According to a seventh aspect of the present invention, there is provided

an integrated circuit which decodes a coded image included in a coded stream

said integrated circuit comprising: a processor; and a non-transitory computer-

readable recording medium having stored thereon a computer program that,

when executed by said processor, causes said integrated circuit to function as:

a matrix obtaining unit configured to obtain an old guantization scaling matrix

which is a decoded quantization scaling matrix and is used for decoding a new

guantization scaling matrix; an update parameter obtaining unit configured to

obtain, from the coded stream, an update parameter indicating an amount of

change in the new gquantization scaling matrix with _respect to the old

guantization scaling matrix; wherein said update parameter obtaining unit is

further configured to obtain_a first update parameter and a second update

parameter of the update parameter from the coded stream, the first update

parameter indicating a scale factor of the new guantization scaling matrix with

respect to the old guantization scaling matrix, and the second update

parameter indicating a deagree of variation in values constituting the new

guantization scaling matrix: a matrix _decoding unit configured to compute a

prediction matrix by adding a result of scaling the old guantization matrix using

a first coefficient based on the first update parameter and a result of scaling a

difference between the old guantization matrix and a fixed value using a second

coefficient based on the second update parameter, the prediction matrix

resulting from predicting the new quantization scaling matri the matrix

decoding unit further configured to decode the new quantization scaling matrix

using the computed prediction matrix; and an image decoding unit configured

to decode the coded image using the new quantization scaling matrix decoded

by said matrix decoding unit.
[0030]

An—integrated—ecircuit—aceording—to—another—aspeck—of—the—present
invention-eodes-an-image-—Meore-speeifically;-the-integrated-cirevit-ineludes=—a

matrbe-obtaining-unit-configured-to-obtain-an-old—guantization-sealing—matrix
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computed-by-said-update-parametercomputation-trit:
According to a eight aspect of the present invention, there is provided

an intearated circuit which codes an imaae, said integrated circuit comprising: a

processor: and a non-transitory _computer-readable recording medium having

stored thereon a computer program that, when executed by said processor

causes said intearated circuit to function as: a matrix _obtaining unit_configured

to obtain an old quantization scaling matrix which is a coded guantization

scaling matrix and is used for coding a new guantization scaling matrix; _an

update parameter computation unit configured to compute an  update

parameter indicating an amount of change in the new quantization scaling

matrix with respect to the old quantization scaling matrix; wherein said update

parameter computation unit is further configured to compute a first update

parameter and a second update parameter of the update parameter, the first

update parameter indicating a scale factor of the new guantization scaling

mabrix_with respect to the old guantization scaling _matrix, and the second

update parameter indicating a deagree of variation in values constituting the new

quantization scalinag matribc_a coding unit configured to generate a coded

stream including an imaage coded using the new guantization scaling matrix and

the update parameter computed by said update parameter computation unit;

and said coding unit is further configured to include the first update parameter

and the second update parameter in the coded stream, wherein said update

parameter computation unit is configured to compute a prediction matrix by

adding a result of scaling the old quantization matrix _using a first coefficient

based on the first update parameter and a result of scaling a difference

between the old quantization matrix_and a fixed value using a second

coefficient based on the second update parameter, the prediction matrix

resulting from predicting the new qguantization scaling matrix.

[Advantageous Effects of Invention]

[0031]
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TheEmbodiments of the present invention makes it possible to reduce

the amount of coded data of quantization scaling matrix values, and thus the
coding efficiency is increased.
[Brief Description of Drawings]
[0032]
[FIG. 1]

FIG. 1 is a functional block diagram showing an image decoding
apparatus according to an embodiment of the present invention.
[FIG. 2]

FIG. 2 is a functional block diagram showing an image coding apparatus
according to the embodiment of the present invention.
[FIG. 3]

FIG. 3 is a graph showing a relationship between a quantization scaling
matrix value and an inverse quantized absolute value.
[FIG. 4A]
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CLAIMS:

1. An image decoding method for decoding a coded image included in a coded
stream, said image decoding method comprising:

obtaining an old quantization scaling matrix which is a decoded quantization
scaling matrix and is used for decoding a new quantization scaling matrix;

obtaining, from the coded stream, an update parameter indicating an amount of
change in the new quantization scaling matrix with respect to the old quantization scaling
matrix;

wherein said update parameter includes a first update parameter and a second
update parameter obtained from the coded stream, the first update parameter indicating a
scale factor of the new quantization scaling matrix with respect to the old quantization
scaling matrix, and the second update parameter indicating a degree of variation in values
constituting the new quantization scaling matrix;

computing a prediction matrix by adding a result of scaling the old quantization
matrix using a first coefficient based on the. first update parameter and a result of scaling
a difference between the old quantization matrix and a fixed value using a second
coefficient based on the second update parameter, the prediction matrix resulting from
predicting the new quantization scaling matrix;

decoding the new quantization scaling matrix using the computed prediction
matrix; and

decoding the coded image using the new quantization scaling matrix.

2. The image decoding method according to Claim 1,

wherein said update parameter further includes a delta matrix further obtained
from the coded stream, the delta matrix being a difference between the new quantization
scaling matrix and the prediction matrix, and

in said decoding of the new quantization scaling matrix, the new quantization

scaling matrix is decoded by adding the prediction matrix and the delta matrix.
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3. The image decoding method according to Claim 2,

wherein each of the new quantization scaling matrix, the old quantization scaling
matrix, the prediction matrix, and the delta matrix is a matrix containing n values, where
n is a natural number equal to or greater than 2, and

in said decoding of the new quantization scaling matrix, the new quantization

scaling matrix is decoded according to Equation 1,

M 0y (1) = (M g (D)% P)+{(M 0 ()= F)x Py }+AM (i) (Equation 1)

where M,ew(1) represents the n values constituting the new quantization scaling
matrix, Mgq(1) represents the n values constituting the old quantization scaling matrix,
AM(i) represents the n values constituting the delta matrix, P, represents a first
coefficient obtained from the first update parameter, P, represents a second coefficient
obtained from the second update parameter, F represents the fixed value determined for

each new quantization scaling matrix, and i = any number from 1 to n.

4. The image decoding method according to Claim 3,
wherein the fixed value F corresponds to a direct-current component value of the

old quantization scaling matrix.

5. The image decoding method according to Claim 3,
wherein the fixed value F corresponds to an average value of the n values

constituting the old quantization scaling matrix.
0. The image decoding method according to Claim 1,

wherein the coded stream further includes an update flag indicating whether or not

the coded stream includes the update parameter, and
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in said image decoding method, when a value indicating that the coded stream
includes the update parameter is set to the update flag, the new quantization scaling

matrix is decoded.

7. The image decoding method according to Claim 1,

wherein the coded stream further includes an update type flag indicating a coding
method for the new quantization scaling matrix, and

in said image decoding method, when a value indicating that the new quantization
scaling matrix is coded using the old quantization scaling matrix is set to the update type
flag, the new quantization scaling matrix is decoded using the old quantization scaling

matrix and the update parameter.

8. The image decoding method according to Claim 1,

wherein the coded stream further includes identification information for
identifying the old quantization scaling matrix, and

in said obtaining of an old quantization scaling matrix, among decoded
quantization scaling matrices, a quantization scaling matrix identified using the

identification information is obtained as the old quantization scaling matrix.

9. An image coding method for coding an image, said image coding method
comprising:

obtaining an old quantization scaling matrix which is a coded quantization scaling
matrix and is used for coding a new quantization scaling matrix;

computing an update parameter indicating an amount of change in the new
quantization scaling matrix with respect to the old quantization scaling matrix;

further computing a first update parameter and a second update parameter of the
update parameter, the first update parameter indicating a scale factor of the new

quantization scaling matrix with respect to the old quantization scaling matrix, and the
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second update parameter indicating a degree of variation in values constituting the new
quantization scaling matrix;

generating a coded stream including (i) an image coded using the new quantization
scaling matrix and (ii) the update parameter computed in said computing; and

in said generating, the first update parameter and the second update parameter are
included in the coded stream,

wherein in said computing, a prediction matrix is computed by adding a result of
scaling the old quantization matrix using a first coefficient based on the first update
parameter and a result of scaling a difference between the old quantization matrix and a
fixed value using a second coefficient based on the second update parameter, the

prediction matrix resulting from predicting the new quantization scaling matrix.

10.  The image coding method according to Claim 9,

wherein in said computing, the first update parameter and the second update
parameter are computed so that values of a delta matrix become smallest, the prediction
matrix resulting from predicting the new quantization scaling matrix, and the values
being a difference between the new quantization scaling matrix and the prediction matrix,
and

in said generating, the delta matrix is further included in the coded stream.

11.  The image coding method according to Claim 9,
wherein in said generating, identification information for identifying the old

quantization scaling matrix obtained in said obtaining is included in the coded stream.
12. An image decoding apparatus which decodes a coded image included in a coded

stream, said image decoding apparatus comprising:

a processor; and
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a non-transitory computer-readable recording medium having stored thereon a
computer program that, when executed by said processor, causes said image decoding
apparatus to function as:

a matrix obtaining unit configured to obtain an old quantization scaling matrix
which is a decoded quantization scaling matrix and is used for decoding a new
quantization scaling matrix;

an update parameter obtaining unit configured to obtain, from the coded stream, an
update parameter indicating an amount of change in the new quantization scaling matrix
with respect to the old quantization scaling matrix;

wherein said update parameter obtaining unit is further configured to obtain a first
update parameter and a second update parameter of the update parameter from the coded
stream, the first update parameter indicating a scale factor of the new quantization scaling
matrix with respect to the old quantization scaling matrix, and the second update
parameter indicating a degree of variation in values constituting the new quantization
scaling matrix;

a matrix decoding unit configured to compute a prediction matrix by adding a
result of scaling the old quantization matrix using a first coefficient based on the first
update parameter and a result of scaling a difference between the old quantization matrix
and a fixed value using a second coefficient based on the second update parameter, the
prediction matrix resulting from predicting the new quantization scaling matrix;

the matrix decoding unit further configured to decode the new quantization scaling
matrix using the computed prediction matrix; and

an image decoding unit configured to decode the coded image using the new

quantization scaling matrix decoded by said matrix decoding unit.
13, An image coding apparatus which codes an image, said image coding apparatus

comprising:

a processor; and
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a non-transitory computer-readable recording medium having stored thereon a
computer program that, when executed by said processor, causes said image coding
apparatus to function as: |

a matrix obtaining unit c'onﬁguréd to obtain an old quantization scaling matrix
which is a coded quantization scaling matrix and is used for coding a new quantization
scaling matrix;

an update parameter computation unit configured to compute an update parameter
indicating an amount of change in the new quantization scaling matrix with respect to the
old quantization scaling matrix;

wherein said update parameter computation unit is further configured to compute a
first update parameter and a second update parameter of the update parameter, the first
update parameter indicating a scale factor -of the new quantization scaling matrix with
respect to the old quantization scaling matrix, and the second update parameter indicating
a degree of variation in values constituting the new quantization scaling matrix;

a coding unit configured to generate a coded stream including (i) an image coded
using the new quantization scaling matrix and (ii) the update parameter computed by said
update parameter computation unit; and

said coding unit is further configured to include the first update parameter and the
second update parameter in the coded stream,

wherein said update parameter computation unit is configured to compute a
prediction matrix by adding a result of scaling the old quantization matrix using a first
coefficient based on the first update parameter and a result of scaling a difference
between the old quantization matrix and a fixed value using a second coefficient based on
the second update parameter, the prediction matrix resulting from predicting the new

quantization scaling matrix.

14. A non-transitory computer-readable recording medium for use in a computer, the

recording medium having a computer program for causing the computer to decode a
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coded image included in a coded stream recorded thereon, the computer program causing
the computer to execute:

obtaining an old quantization scaling matrix which is a decoded quantization
scaling matrix and is used for decoding a new quantization scaling matrix;

obtaining, from the coded stream, an update parameter indicating an amount of
change in the new quantization scaling matrix with respect to the old quantization scaling
matrix;

wherein in said obtaining of an update parameter, a first update parameter and a
second update parameter of the update parameter are obtained from the coded stream, the
first update parameter indicating a scale factor of the new quantization scaling matrix
with respect to the old quantization scaling matrix, and the second update parameter
indicating a degree of variation in values constituting the new quantization scaling
matrix;

computing a prediction matrix by adding a result of scaling the old quantization
matrix using a first coefficient based on the first update parameter and a result of scaling
a difference between the old quantization matrix and a fixed value using a second
coefficient based on the second update parameter, the prediction matrix resulting from
predicting the new quantization scaling matrix;

decoding the new quantization scaling matrix using the computed prediction
matrix; and

decoding the coded image using the new quantization scaling matrix decoded in

said decoding of the new quantization scaling matrix.

15. A non-transitory computer-readable recording medium for use in a computer, the
recording medium having a computer program for causing the computer to code an image
recorded thereon, the computer program causing the computer to execute:

obtaining an old quantization scaling matrix which is a coded quantization scaling

matrix and is used for coding a new quantization scaling matrix;
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computing an update parameter indicating an amount of change in the new
quantization scaling matrix with respect to the old quantization scaling matrix;

wherein in said computing, a first update parameter and a second update parameter
of the update parameter are computed, the first update parameter indicating a scale factor
of the new quantization scaling matrix with respect to the old quantization scaling matrix,
and the second update parameter indicating a degree of variation in values constituting
the new quantization scaling matrix;

generating a coded stream including (i) an image coded using the new quantization
scaling matrix and (ii) the update parameter computed in said computing; and

in said generating, the first update parameter and the second update parameter are
included in the coded stream,

wherein in said computing, a prediction matrix is computed by adding a result of
scaling the old quantization matrix using a first coefficient based on the first update
parameter and a result of scaling a difference between the old quantization matrix and a
fixed value using a second coefficient based on the second update parameter, the

prediction matrix resulting from predicting the new quantization scaling matrix.

16.  An integrated circuit which decodes a coded image included in a coded stream,
said integrated circuit comprising:

a processor; and

a non-transitory computer-readable recording medium having stored thereon a
computer program that, when executed by said processor, causes said integrated circuit to
function as:

a matrix obtaining unit configured to obtain an old quantization scaling matrix
which is a decoded quantization scaling matrix and is used for decoding a new
quantization scaling matrix;

an update parameter obtaining unit configured to obtain, from the coded stream, an
update parameter indicating an amount of change in the new quantization scaling matrix

with respect to the old quantization scaling matrix;
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wherein said update parameter obtaining unit is further configured to obtain a first
update parameter and a second update parameter of the update parameter from the coded
stream, the first update parameter indicating a scale factor of the new quantization scaling
matrix with respect to the old quantization scaling matrix, and the second update
parameter indicating a degree of variation in values constituting the new quantization
scaling matrix;

a matrix decoding unit configured to compute a prediction matrix by adding a
result of scaling the old quantization matrix using a first coefficient based on the first
update parameter and a result of scaling a difference between the old quantization matrix
and a fixed value using a second coefficient based on the second update parameter, the
prediction matrix resulting from predicting the new quantization scaling matrix;

the matrix decoding unit further configured to decode the new quantization scaling
matrix using the computed prediction matrix; and

an image decoding unit configured to decode the coded image using the new

quantization scaling matrix decoded by said matrix decoding unit.

17.  Anintegrated circuit which codes an image, said integrated circuit comprising:

a processor; and

a non-transitory computer-readable recording medium having stored thereon a
computer program that, when executed by said processor, causes said integrated cifouit to
function as:

a matrix obtaining unit configured to obtain an old quantization scaling matrix
which is a coded quantization scaling matrix and is used for coding a new quantization
scaling matrix;

an update parameter computation unit configured to compute an update parameter
indicating an amount of change in the new quantization scaling matrix with respect to the
old quantization scaling matrix;

wherein said update parameter computation unit is further configured to compute a

first update parameter and a second update parameter of the update parameter, the first
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update parameter indicating a scale factor of the new quantization scaling matrix with
respect to the old quantization scaling matrix, and the second update parameter indicating
a degree of variation in values constituting the new quantization scaiing matrix; |

a coding unit configured to generate a coded stream including (i) an image coded
using the new quantization scaling matrix and (ii) the update parameter computed by said
update parameter computation unit; and

said coding unit is further configured to include the first update parameter and the
second update parameter in the coded stream,

wherein said update parameter computation unit is configured to compute a
prediction matrix by adding a result of scaling the old quantization matrix using a first
coefficient based on the first update parameter and a result of scaling a difference
between the old quantization matrix and a fixed value using a second coefficient based on
the second update parameter, the prediction matrix resulting from predicting the new

quantization scaling matrix.

18.  The image decoding method according to Claim 8§,

wherein in said obtaining of an old quantization scaling matrix, among decoded
quantization scaling matrices, a quantization scaling matrix having a highest correlation
with the new quantization scaling matrix is obtained as the old quantization scaling

matrix based on the identification information.

19.  The image coding method according to Claim 9,

wherein in said obtaining of an old quantization scaling matrix, among coded
quantization scaling matrices, a quantization scaling matrix having a highest correlation
with the new quantization scaling matrix is obtained as the old quantization scaling

matrix.
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[CLAIMS] /
[Claim 1] An image decoding method for decoding a coded image includgd
in a coded stream, said image decoding method comprising:

obtaining an old quantization scaling matrix which is a dgcoded

quantization scaling matrix and is used for decoding a new guantizati
matrix;

scaling

obtaining, from the coded stream, an update parameter/ndicating an
amount of change in the new guantization scaling matrix with respect to the old
quantization scaling matrix;

decoding the new guantization scaling matrix using/the old quantization

scaling matrix obtained in said obtaining of an old quarfization scaling matrix

and the update parameter obtained in said obtaining @f an update parameter;
and

decoding the coded image using the new quantization scaling matrix

decoded in said decoding of the new quantizatiopt scaling matrix.

[Claim 2] The image decoding method/according to Claim 1,
wherein in said obtaining of a
parameter and a second update para

update parameter, a first update
ter are obtained from the coded stream,
a scale factor of the new guantization
scaling matrix with respect to the old quantization scaling matrix, and the
second update parameter indic

the first update parameter indicati

tﬁ/ng a degree of variation in values constituting
atrix, and

the new quantization scaling

in said decoding of/the new quantization scaling matrix, a prediction
matrix is computed using the old quantization scaling matrix, the first update
parameter, and the segond update parameter, and the new quantization scaling
matrix is decoded using the corhputéd pi‘edi.ttion matrix, the prediction matrix
resulting from preglicting the new guantization scaling matrix.

[Claim 3] e image decoding method according to Claim 2,

wherein in said obtaining of an update parameter, a delta matrix is '
further optained from the coded stream, the delta matrix being a difference :
between the new quantization scaling matrix and the prediction matrix, and

in said decoding of the new quantization scaling matrix, the new
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guantization scaling matrix is decoded by adding the prediction matrix and thé
delta matrix.

[Claim 4] The image decoding method according to Claim 3,
wherein each of the new - quantization scaling matrix/ the old
quantization scaling matrix, the prediction matrix, and the delta’ matrix is a

matrix containing n values, where n is a natural number equal to or greater
than 2, and

in said decoding of the new quantization scaling matrix, the new
guantization scaling matrix is decoded according to Equatign 1,
[Math. 1]

A/[new(i) m(]Moid (i)xi:,])+{(Mold (i)"’F)X P2}+ (l) (Equation 1)

where Mnew(i) represents the n values copstituting the new quantization
scaling matrix, Mag(i) represents the n values constituting the old quantization
scaling matrix, AM(i) represents the n valugs constituting the delta matrix, P,
represents a first coefficient obtained from the first update parameter, P
represents a second coefficient obtain?/from the second update parameter, F
represents a coefficient determined fdr each new quantization scaling matrix,
and i = any number from 1 to n.

[Claim 5] The image decoding method according to Claim 4,

wherein the coefficiepit F corresponds to a direct-current component
value of the old quantization scaling matrix.

[Claim 6] The im oéecoding method according to Claim 4,
wherein the /coefficient F corresponds to an average value of the n

values constituting/the old quantization scaling matrix.

[Claim 7]

The image decoding method according to any one of Claims 1 to

7, 46, e £ " S

- whterein .the -coded -stream- further -includes - an -update -flag “indicating

~ whethef or not the coded stream includes the update parameter, and

in said image decoding method, when a value indicating that the coded
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stream includes the update parameter is set to the update flag, the nav/v/
guantization scaling matrix is decoded.

[Claim 8] The image decoding method according to any one of Claims 1 to
7, i
wherein the coded stream further includes an update type flag indicating
a coding method for the new guantization scaling matrix, and /
in said image decoding method, when a value indicaling that the new
quantization scaling matrix is coded using the old quantizatjon scaling matrix is
set to the update type flag, the new quantization scalipg matrix is decoded

using the old quantization scaling matrix and the update/parameter.

[Claim 9] The image decoding method according to any one of Claims 1 to
8, | /

wherein the coded stream further includes identification information for
identifying the old quantization scaling matrij and
in said obtaining of an old quantization scaling matrix, among decoded
quantization scaling matrices, a quantiz én' scaling matrix identified using the
identification information is obtained ag'the old quantization scaling matrix.

[Claim 10] An image coding meéhod for coding an image, said image coding
method comprising:

obtaining an old qguantization scaling matrix which is a coded
quantization scaling matrix/and is used for coding a new guantization scaling
matrix;

computing an 9, date parameter indicating an amount of change in the
new quantization scgling matrix with respect to the old quantization scaling
matrix; and

generat;i/l) a coded stream including (i) an image coded using the new

cuantization sgaling matrix and (ii) the update parameter computed in said
comput'mg/

" [Claim 14]  The image coding method according to Claim 10,

wherein in said computing, a first update parameter and a second
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update parameter are computed, the first update parameter indicating a sca
factor of the new quantization scaling matrix with respect to the /old
guantization scaling matrix, and the second update parameter indicating a

degree of variation in values constituting the new quantization scaling’ matrix,
and

in said generating, the first update parameter and the setond update
parameter are included in the coded stream.

[Claim 12] The image coding method according to Clair
wherein in said computing, a prediction matrix |

11,

computed using the
old quantization scaling matrix, the first update pargmeter, and the second
update parameter, and the first update parametef and the second update
parameter are computed so that values of a delta/matrix become smallest, the
prediction matrix resulting from predicting the pew quantization scaling matrix,
and the values being a difference between t
and the prediction matrix, and

in said generating, the delta matrix is further included in the coded

new quantization scaling matrix

stream.

[Claim 13] The image coding
12,

ethod according to any one of Claims 10 to

wherein in said generating, identification information for identifying the
old quantization scaling trix obtained in said obtaining is included in the
coded stream.

[Claim 14]  An imdage decoding apparatus which decodes a coded image

included in a ccz:ij{ stream, said image decoding apparatus comprising:
obtaining unit configured to obtain an old quantization scaling

a new quantization scaling matrix;
| update parameter obtaining ‘unit configured to obtain, from the
coded/stream, an update parameter indicating anamount of change inthe new -
quafitization scaling matrix with respect to the old quantization scaling matrix;

a matrix decoding unit configured to decode the new quantization
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scaling matrix using the old quantization scaling matrix obtained by gaid
matrix obtaining unit and the update parameter obtained by said update
parameter obtaining unit; and
an image decoding unit configured to decode the coded image using
the new quantization scaling matrix decoded by said matrix decodihg unit.

[Claim 15] An image coding apparatus which codes an image, said image
coding apparatus comprising: - ”

a matrix obtaining unit configured to obtain an old g#dantization scaling
matrix which is a coded quantization scaling matrix and /s used for coding a
new quantization scaling matrix;

an update parameter computation unit configured to compute an
update parameter indicating an amount of change’in the new quantization
scaling matrix with respect to the old quantizatior/'scaling matrix; and

a coding unit configured to generate a c¢oded stream including (i) an
image coded using the new quantization scaling matrix and (ii) the update
parameter computed by said update parameter computation unit.

[Claim 16] A computer program for causing a computer to decode a coded
image included in a coded stream, gaid computer program causing the
computer to execute:

obtaining an old quantization scaling matrix which is a decoded
quantization scaling matrix and/is used for decoding a new quantization
scaling matrix;

obtaining, from the codéd stream, an update parameter indicating an
amount of change in the neWw quantization scaling matrix with respect to the
old quantization scaling mpatrix;

decoding the ngw quantization scaling matrix using the old
quantization scaling trix obtained in said obtaining of an old quantization
scaling matrix and Ke update parameter obtained in said obtaining of an
update parameter;/and

decoding the coded image using the new quantization scaling matrix
decoded in sai¢f decoding of the new quantization scaling matrix.
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[Claim 17] A computer program for causing a computer to code an |
said computer program causing the computer to execute:

obtaining an old quantization scaling matrix which is/a coded
quantization scaling matrix and is used for coding a new quantiz
matrix;

computing an update parameter indicating an amount
new quantization scaling matrix with respect to the old g
matrix; and

generating a coded stream inciuding (i) an image/coded using the new
quantization scaling matrix and (ii) the update pararnteter computed in said
computing.

ion scaling

change in the
ntization scaling

[Claim 18] An integrated circuit which decodes
coded stream, said integrated circuit comprising:

a matrix obtaining unit configured to gbtain an old quantization scaling
matrix which is a decoded quantization/ scaling matrix and is used for
decoding a new quantization scaling ma

an update parameter obtaining /unit configured to obtain, from the
coded stream, an update parameter/indicating an amount of change in the
new quantization scaling matrix wjth respect to the old quantization scaling
matrix;

a matrix decoding unit

coded image included in a

onfigured to decode the new quantization
scaling matrix using the old/quantization scaling matrix obtained by said
matrix obtaining unit and the update parameter obtained by said update
parameter obtaining unit;/and

an image decoding unit configured to decode the coded image using
the new quantization gcaling matrix decoded by said matrix decoding unit.

[Claim 19] An j
circuit comprisi

a matpix obtaining unit configured to obtain an old quantization scaling
matrix whijch is a coded quantization scaling matrix and is used for coding a
new quapitization scaling matrix;

tegrated circuit which codes an image, said integrated
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an update parameter cbthi:atibn ‘unit configured to compute
update parameter indicating an amount of change in the new quantization
scaling matrix with respect to the old quantization scaling matrix; and

a coding unit configured to generate a coded stream including (i) an
image coded using the new quantization scaling matrix and (i) the update
parameter computed by said update parameter computation unit.




