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CLAIMS

1.  Animage decoding device comprising:

a decoder that decodes first information about whether or not to carry out
a filtering process on a picture, which is a decoded picture and on which the
prediction process is carried out, from encoded data, decodes, when the first
information indicates that the filtering process is carried out, second information
indicating whether a filter parameter for a largest coding block in the picture is
same as that for another largest coding block which is adjacent to top or left of
the largest coding block, and decodes third information about whether or not to
carry out the filtering process on a coding block divided from the largest coding
block:

a filter that, when the second information indicates that the filter
parameter for the largest coding block is same as that for the another largest
coding block and the third information indicates that the filtering process is not
carried out on the coding block, carries out the filtering process with the filter

parameter on the largest coding block excluding the coding block.

2. Animage decoding method comprising:

decoding first information about whether or not to carry out a filtering
process on a picture, which is a decoded picture and on which the prediction
process is carried out, from encoded data, decoding, when the first information
indicates that the filtering process is carried out, second information indicating
whether a filter parameter for a largest coding block in the picture is same as that
for another largest coding block which is adjacent to top or left of the largest
coding block, and decoding third information about whether or not to carry out the
filtering process on a coding block divided from the largest coding block;

carrying out the filtering process with the filter parameter on the largest
coding block excluding the coding block, when the second information indicates

that the filter parameter for the largest coding block is same as that for the another
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largest coding block and the third information indicates that the filtering process

is not carried out on the coding block.
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[1] An image decoding device comprising: ///

a variable length decoder that variable—length—decqﬂé;

compressed data associated with each of coding blocks hierarghféally

partitioned from encoded data multiplexed into a bitstrgaﬁ.and also

7
r

variable-length-decodes filter parameters for eacp/coding block
rd
having a largest size from said encoded data;'//
./I
a predictor that carries out a predietion process on said

coding block to generate a prediction i

a difference image generator thaf generates a difference image
from said compressed data;
a decoded image generator that adds said difference image and

said prediction image to
s
/
a filter that carries out a filtering process using said filter
4

/
parameters on said,ﬂecoded image and outputs the decoded image

nerate a decoded image; and

/

filtering—proce§5éd thereby, wherein

said Vafiable length decoder variable-length-decodes a flag
disposed;égeachcodingblockhavingsaidlargestsizeandindicating
whethpf;filter parameters for a coding block to be decoded having

/

sqié largest size are same as those for another coding block having

/
//éaid largest size and adjacent to top or left, and, when said flag
2

P4

2h—rparaneters—for—the—ecedinghblock—to—-be—decoded

indicates that the parameters are the same as those for the other
coding block, sets the filter parameters of the other coding block

having said largest size and adjacent to top or left as the filter




having said largest size.

(2] The image decoding device according to claim 1, whereinf///
said variable length decoder variable-length-decodes thé
filter parameters for each coding block having said lar@ést

5 size, an index indicating a class classifying method,”and an
offset of each class, and said filter carries ouf‘a pixel

adaptive offset process of performing a class classification

of each pixel in the decoded image generated/by said decoded

image generator into one class for each codjifng block having the

10 largest size by using the class classik ing method specified

by the indeg indicating said clas%/{lassifying method, and

adding the offset of said each c;ags to a pixel value of each

pixel belonging to the correipéﬁding class.

[3] The image decoding dqyiée according to claim 2, wherein
/

15 said variable length deiQ&ér variable-length-decodes a coding

mode associated with each of the coding blocks hierarchically

partitioned from he encoded data multiplexed into the
bitstream, and wierein said video decoding device includes an
intra predict that, when said coding mode is an intra coding
20 mode, cagyies out an intra-frame ©prediction process
correquﬁéingtxasaidintracodingn@de(ﬁleachpredictionblock
which/ié a unit for prediction process at a time of carrying
out'{he prediction process on said coding block to generate a
‘ediction image, and the said decoded image generator adds the
25 / difference image generated by said difference image generator
/ and the prediction image generated by said intra predictor to

¥4 generate the decoded image.
/ [4] The image decoding device according to claim 3, wherein

//// said video decoding device includes a motion-compensated

et iy S L o s o o
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assocliated with the coding block variable-length-decoded by

said variable length decoder is an inter coding mode, carries ~

out a motion-compensated prediction process on each predictien
block, which is a unit for prediction process at a timé of
carrying out the prediction process on the coding block, by
using a reference hnagetx>generateeapredictionjﬂmgé, and said
decoded image generator adds the difference image’éenerated.by
said difference 1image generator and the ediction image
generated by said intra predictor or said/motion-compensated
predictor to generate the decoded image @nd said filter carries
out the filtering process on the dec%bed image acquired by said
decoded image generator and 9ﬁ£puts the decoded image
filtering-processed thereby‘/{o said motion-compensated
predictor as a reference imdée.

[5] The image decoding glevice according to claim 4, wherein

said wvariable length gecoder variable-length-decodes block

partitioning information from the encoded datamultiplexed into
the bitstream, agd”variable—length—decodes compressed data, a
codingnwde,eap%édictionparametershowingen1intraprediction
parameter Qxﬁan inter prediction parameter, a quantization
paramete:,éndeatransformationJolocksizevﬂﬁxﬂlareassociated
with _gééh coding block which is driven from said block

partAtioning information, and said difference image generator

ifverse-quantizes the compressed data associated with the

"coding block variable-length-decoded by said variable length

decoder by using the quantization parameter associated with
said coding block and carries out an inverse transformation
process on the compressed data inverse-quantized thereby for

each block having said transformation block size to generate

S thre—pre—compres s ettt f e e A O NGOt sttt
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[6] An image encoding device comprising:

acodingparameterdeterminatorthatdeterminesalargestﬁ/

size of a coding block which is a unit to be processed.at'a tdme
when an encoding process is carried out;

5 a block partitioner that partitions an inputfed image

into coding blocks each having the largest sizg/ etermined by

said coding parameter determinator, and a{ig/gartitions each

of said coding blocks hierarchically; /
a predictor that carries outzap;gﬂiction.process<nlsaid
10 coding block to generate a prediqp{gn image;

a difference image generqu;‘that generates a difference
image between an inputted i ége of said coding block and said
prediction image;

an image comgﬁg sor that compresses said difference

15 image and outputslgﬁmpressed.data about said difference image;

a localy/é;coded image generator that decodes said
compressedfygéa and adds the difference image decoded and said
predictien image to generate a local decoded image;

a filter that carriesout a filteringprocess on said local

p
/
20 dedoded image; and
/
V4 a variable length encoder that variable-length-encodes
V4 sald compressed data and filter parameters for each coding block

having the largest size, and that generates a bitstream into

which encoded data of said compressed data and encoded data of

(eVos LI, S e e O 4 by B 7 ok P PR |
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said variable length encoder variable-length-encodes a
flag disposed for each coding block having said largest size:y
and indicating whether filter parameters for a coding'block‘pé
beencodedhavingsaidlargestsizearesameasthoseforan9£ﬁer
coding block having said largest size and adjacent tqﬁéop or
left.

(7] The image encoding device according to clajim 6, wherein
said filter carries out a pixel adaptive o%}set process of
determining a class classifying method for’éach coding block
having the largest size determined by ﬁaid coding parameter
determinator, performing a class cla;g{fication of each pixel
ofthelocaldecodedimagej11thecodiﬁéblockhavingthelargest
size into one class by using safj/éiass classifying method, and
adding an offset of each claﬁﬁ-to a pixel value of each pixel
belonging to said class, dﬁd wherein said variable length
encoderencodes,asfiltgrﬁarameters,theindexindicatingthe
class classifying methbd which is determined for each coding
block having the laréest size by said filter and the offset of
each class for gaéh coding block having the largest size.
18] The image'encoding device according to claim 7, wherein
said video_gﬁcoding device includes an intra predictor that,
when an iﬁéra coding mode is assigned by said coding parameter
determiggtor as the coding mode corresponding to the coding
block partitioned by said block partitioner, carries out an

4
_— . \ . . .
iptra-frame prediction process corresponding to salid intra

/coding mode on each prediction block which is a unit for

prediction process at a time of carrying out the prediction
process on said coding block to generate a prediction image,
and wherein said difference 1image generator generates a

difference image between the coding block partitioned by said

1 1 PR . it . .
brock—partitioner—and the predictiomImage generated—by—satd
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intra predictor, and said local decoded image generator adds
thedifferenceimagedecodedenmithepredictionimagegenerated//
by said intra predictor to generate the local decoded imaggff
[9] The image encoding device according to claim 8, whqréin
5 sald image encoding device includes a nmtion—comsgﬁgated
predictor that, when an inter coding mode is determi?éﬁ by said
coding parameter determinator as the coding mode g@?responding
to the coding block partitioned by said blqcﬂ partitioner,
carries out a motion-compensated predictipﬁ process on each
10 prediction block which is a unit for preaiction process at a
timecﬁfcarrying(nn:thepredictionprgéégs(Mlsaidcodingblock
by using a reference image to generate a prediction image, and
wherein said difference image genérator‘generateseadifference
image between the coding block partitioned by said block
15  partitioner and the pr iction image generated by said
motion-compensated predictor, said local decoded image
generator adds the d;f%erence image decoded and the prediction
image generated ,E§ said motion-compensated predictor to
generate the logﬁl decoded image, and said filter that carries
20 out the filtgring process on the local decoded image generated
by said lgdal decoded image generator, and outputs the local
decodeq;; image filtering-processed thereby to said
motigh;compensated predictor as a reference image.
[ygj The image encoding device according to claim 9, wherein
25 /ééid coding parameter determinator determines a quantization
parameter and a transformation block partitioning state, which
are used when the difference image is compressed, for each
coding block, and also determines an intra prediction parameter

or an inter prediction parameter, which 1is used when the

30-—-prediction-process—ig-carried-out;—-for-each-prediction—biock—-=-—-
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of said coding block, said image compressor carries out the
transformation process on the difference image generated by /
said difference image generator for each transformation blgﬂﬁ
determined by said coding parameter determinator and;ﬁiso
quantizes transform coefficients on which said transfpfﬁation
process 1is carried out by using the quantizationfgarameter
determined by said coding parameter determinatgf"and outputs
the transform coefficients quantized thereby aé the compressed
data about said difference image, and s -d variable length
encoder variable-length-encodes the comﬁéiised.data outputted
from said image compressor, the codifig mode selected by said
coding parameter determinator, a | ediction parameter showing
the 1intra prediction paramgﬁé; or the inter prediction

/
parameter, the quantization parameter and transformation block

partitioning information, and the filter parameters used when

the filtering process ¥6 carried out by said filter to generate
the bitstream into #hich the encoded data of said compressed
data, the encoded¢data of said coding mode, encoded data of said
prediction pafameter, encoded data of said gquantization
parameter,/zencoded data of said transformation Dblock
partitiqging information, and the encoded data of said filter
paramgférs are multiplexed.

[11}; An image decoding method comprising:

/// a variable length decoding processing step of
/

25 / variable~length-decoding block partitioning information from

encoded data multiplexed into a Dbitstream and also
variable-length-decoding filter parameters for each coding
block unit having a largest size from said encoded data;

a prediction processing step of carrying out a prediction

pProeess—gi—said-eoding—plock—to-gonerata—a —




prediction image;
a difference image generation processing step of generatipg
a difference image from said compressed data; r

a decoded image generation processing step of adding said

5 difference image and said prediction image to generafe a decoded

image; and

afilteringprocessingstepofcmrryinggp'a:ﬁjieringprocess
on said decoded image and output?}ﬁg’ the decoded 1image
filtering-processed thereby, P ;

10 wherein in said variable lgn@th decoding processing step, a

flag disposed for each codin /lock having said largest size and

indicating whether filter pdrameters for a coding block to be decoded
having said largest size are same as those for another coding block
having said laﬁgégt size and adjacent to top or left is
15 variable—leng}ﬁfdecoded, and, when said flag indicates that the
parameteiaééethesameasthosefortheothercodingblock,thefilter
paramefz&rs of the other coding block having said largest size and

adjédcent to top or left are set as the filter parameters for the coding

lock to be decoded having said largest size.

20 [12] An image encoding method comprising:
!/// a coding parameter determination processing step of
J/f determining a largest size of a coding block which is a unit to be

——processed-at-a-time-when-an-encoding-process—is-earried-outj—



a block partitioning processing step of a partitioning ,“.

an inputted image into coding blocks each having the largesi

size determined in said coding parameter determindtion

F

processing step, and also partitioning each of saiﬁ coding

#

5 Dblocks hierarchically;

a prediction processing step of proce to generate a
prediction image;
a difference image generatio processing step of
generating a difference image betwgéﬁ‘an inputted image of said
10 coding block and said predict;dﬁ image;
an image compression‘pfgcessing step of compressing said
difference image and Sy{Eutting compressed data about said
difference image; ///
a local deﬁéded image generation processing step of
15 decoding saigfégmpressed.data, and adding the difference image
decoded anﬂxsaid prediction image to generate a local decoded
image;”!
//’ a filtering processing step of carrying out a filtering
/grocess on said local decoded image; and
0 a variable 1length encoding processing step of

variable-length-encoding said compressed data and filter

parameters for each coding block having the largest size which

——are—used-when—the—filtering-process—is—ecarried-out——
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in said filtering processing step, and generating a bitstream
into which encoded data of said compressed data and encoded data
of said filter parameters are multiplexed,

wherein in said variable length encoding processing step,
a flag disposed for each coding block having said largest size
and indicating whether filter parameters for a coding block to
be encoded having said largest size are same as those for another
coding block having said largest size and adjacent to top or
left are variable-length-encoded.

[13] An image decoding device compri

a variable length decoder that/variable-length-decodes
compressed data associated wi}. each of coding blocks
hierarchically partitioned fr?yfgncoded,data.multiplexed into
a bitstream and also Va{;éble—length—decodes, as filter
parameters, an index indigééing'a class classitying method for
each coding block havipé;a largest size and an offset of each

class for each codigd'block having the largest size from said

rd

encoded data; /

a‘predicp6} that carries out a prediction process on said
coding bloqk/to generate a prediction image;

a /difference 1image generator that generates a
pre—comﬁressed difference image from the compressed data

/
assgciated with the coding block variable-length-decoded by

géid variable length decoder;

a decoded image generator that adds the difference image
generated by said difference image generator and the prediction
image generated by said predictor to generate a decoded image;
and

a filter that carries out a filtering process using said

3uU
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filterparameters(Nlthedecodedimagegeneratedkn/saidggeﬁﬁgg

5 il
image generator and outputs the deceded image

filtering-processed thereby as a repro ed image, wherein

said filter carries out a piZel adaptive offset process

/
5 of performing a class_;lﬁﬁéification of each pixel in the
~

decoded image ggpefﬁ%ed by said decoded image generator into
~

one class T each coding block having the largest size by using

class classifying method specified by the index indicating

P said class classifying method, and adding the offset of each
/
— e lass—to-a-pixel-value—of-each-pinel-belonging-to.said classm



