Organization/International Electrotechnical Commission (ISO/IEC)
specified by "MPEG-x". Currently, the latest and most advanced
video coding standard is presented by the H.264/AVC or MPEG-4 AVC
standard (see Non Patent Literatures 1 and 2).

[0004]

Moreover, various studies are made to improve the coding
efficiency by the High Efficiency Video Coding (HEVC) standard which
is a next-generation image coding standard (see Non Patent
Literature 3).
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[Summary of Invention]

[Technical Probiem]
[0006]

In recent vears, image quality is reguired to be improved while
the coding efficiency is maintained.
[0007]

Embodiments of the present inventionfs—hew—adt—thi £ Gxmics &
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[Solution to Problem]
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there is provided an image coding method of coding an input block

included in an image, the Iimage coding method comprising:

generating a predicted biock by predicting the input biock;

calcuylating a residual block by subtracting the predicted block from

the input block: caiculating guantized coefficients by perfocrming

transform and guantization on the residual block: calcuiating a coded

resicdual block bv performing inverse guantization and inverse

transform on the guantized coefficients: aenerating a femporary

coded block bv adding the coded resigual bilock to the predicted

block: determining whether or not an offset process for correcting an

error included in the temporaryv coded block is reguired: generating

first flag information indicating a result of the determining;

executing the offset process on the temporary coded block when it is

determined in the determining that the offset process is reguired;




and performim‘ variable-lenath coding on the quantized coefficients

and the first flag information, wherein the offsel process is executed

to add an offset value to a value of a pixel Included in the temporary

coded block, in the determining, whether an offset value for a

nreviously-coded block adiacent to the input block or the offset value

newly calculated for the temporary coded block is used in the offset

process to be executed on the temporarvy coded block is further

determined to generate second flag information indicating a resulf of

the determining, in the executing, the offset process is executed on

the temporary coded block using the offset value indicated bv the

second- flag information, and in the performing variable-length

coding, variable-lenagth coding is further performed on the second

flag Information.

[0008a ]

According to a second aspect, there is provided an _image

decoding method of decoding a bitstream to aenerate a decoded

block, the image decoding method comprising: obtaining cuantized

coefficients and first flag information that indicates whether or not an

offsel process is required, by performing variable-length decoding on

the bitstream: obtaining a decoded residual biock by performing

inverse guantization and inverse transform on the oguantized

coefficients: generating a predicted biock by predicting the decoded
block: generating a temporary decoded block by adding the decoded
residual block to the predicted biock: and generating the decoded

block bv executing, on the temporary decoded block, the offset

process for correcting an error that is included in the temporary

decoded bicck, when the first flag information indicates that the

offset process is reqguired, wherein the offset process is execyted to

add an offset value to 2 value of a pixel included in the temporary

decoded block, in the obtaining of quantized coefficients and first fiag

information, second flag information is further obtained, the second

flag information indicating whether the offset valye for a

previousiv-decoded block adiacent to the decoded biock or the offset

value newly caiculated for the temporary decoded block is used inthe




offset process to be executed gon the temporary decoded block, and in
the generating of the decoded biock, the offset process is executed
on the temporaryv decoded block using the offset value indicated by

the second flag information.

[0008b]

According to a third aspect, there is nrovided an imaae coding

apparatus that codes an input block included in an imaae, the imaage

coding apparatus comprising: a oprediction unit confiqured to
generate a predicted block bv predicting the input block: =
calculation unit configured to calculate a residual block by

subtractinag  the predicted hlock from the innut block: a

transform-guantization  unit  conficured to calculate guantized

coefficients by performing transform and aguantization on the

residual block:; an inverse quantization-transform unit confiaured to

calculate a coded residual block by performing inverse guantization

and inverse transform on the guantized coefficients: a ceneration

unit configured to generate a temporary coded block by adding the
coded residual block to the predicted block: a determination unit

configured to determine whether or not an offset process for

correcting an error included in the temporary coded biock is recuired,

and configured to generate first flag information indicating a result of

the determination; an offset processing unit configured to execute

the offset process on the temporarvy coded block when it is
determined bv the determination unit that the offset process is
reguired; and a variable-length coding unit configured to perform

variable-length coding on the guantized coefficients and the first flag

information, wherein the offset processing unit is conficgured to add

an offset vaiue to a value of a pixel included in the temporary coded

block, the determination unit is configured to generate secand flag

information, the second flag information indicating whether the
offset value for a previouslv-coded block adiacent to the input biock
or the offset value newlv ¢aiculated for the temporarv coded block is

used in the offset process to be executed on the temporarv coded

block, the offset processing unit is configured to execute the offset




process on the temporary coded block using the offset value

indicated by the second flag information, and the variable-length

coding unit is configured to perform variable-coding on the second

flag information.

[0608c]

According to a fourth aspect, there is nrovided an image

decod%éq apparatus that decodes a bitstream to generate a decoded

block, the imace decoding apparatus comprising: a variable-lenath

decoding unit configured to obtain guantized coefficients and first

flag information that indicates whether or not an offset process is

reguired, by performing variabie-lenath decoding on the hitstream;

an obtainment unit configured to obtain a decoded residua!l block by

performing inverse guantization and inverse transform on the

guantized coefficients: a prediction unit conficgured to generate 3

predicted block by predicting the decoded block: a aeneration unit

configured to generate a temporary decoded block by adding the

decoded residual block to the predicted block: and an offset

processing unit configured to generate the decoded block by

executing, on the temporary decoded block, the offset process for

correcting an error that is included in the temporarv decoded block,

when the first flag information indicates that the offset process is

reguired, wherein the offset processing unit is configured to execute

to add an offset value o a value of a pixel included in the temporary
decoded biock, the variable-iength coding unit is conficurad to obtain

second flag information when obtaining the guantized coefficients

and first flag information, the second flag information indicating

whether the offset value for a previouslv-decoded block adiacent to

the decoded block or the offset value newly calculated for the

temporary decoded block is used in the offset nrocess to be executed

on the temporary decoded block, and the offset processing unit is

configured to execute the offset process on the temporary decoded

block using the offset value indicated by the second flag information

{0 generate the decoded block,
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10008d}

According to a fifth aspect, there is provided an image

coding-decoding apparatus comprising the image coding apparatus

according to the third aspect; and the image decoding apparatus
according to the fourth aspect,
[0009]

It should be noted that a general or specific embodiment in an
aspect may be implemented by a system, a method, an integrated
circuit, a computer program, or a recording medium, or by any
combination of a system, a method, an integrated circuit, a computer
program, and a recording medium.

[Advantageous Effects of Invention]
[0010]

Embodiments of tFhe present invention can reduce distortion

of a chroma signal and improve subjective image quality.
[Brief Description of Drawings]
[0011]
[Fig. 1]
FIG. 1 is a block diagram showing an example of a
configuration of an image coding apparatus in Embodiment 1



