10

15

20

25

CLAIMS
(1] A video decoding device comprising:

a variable length decoder that variable—length—decod§8/
compressed data associated with each of coding blﬁéks
hierarchically partitioned from encoded data.multiplexeﬁ into
a bitstream and also variable-length-decodes, QB: filter
parameters, an index indicating a class classifying.method for
each coding block having a largest size and an/offset of each
class for each coding block having the largest size from said
encoded data;

a predictor that carries out a pyédiction process on said
coding block to generate a predicfion image;

a difference image g

erator that generates a
pre-compressed difference /ymage from the compressed data
associated with the codipérblock variable-length-decoded by
said variable length/@ééoder;

a decoded imagé'generator that adds the difference image
generated by said-’c/i;ifference image generator and the prediction
image generatearby'said.predictor to generate a decoded image;
and ﬁ

a/filter that carries out a filtering process on the
dechéd image generated by said decoded image generator and

quputs the decoded image filtering-processed thereby as a

/ reproduced image, wherein

said filter carries out 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 coding block having the largest size by using

satd-class—clasgifying-method;and-adding-the-offset-of-each
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class to a pixel value of each pixel belonging to said class.
(2] The video decoding device according to claim 1, wherein //
the variable length decoder variable-length-decodes, as filter///
parameters, the index indicating the class c¢lassifying methﬂé
b for each coding block having the largest size, the offaeﬁ of
each class for each coding block having the largest size, a
filter used for a local decoded image belonging to each class,
and class classification information about each'coding block
having the largest size from the encoded datamultiplexed into
10 the bitstream, and the filter is comprised of the pixel adaptive
offset process of performing the class/classification of each

pixel in the decoded image genergfed by the decoded image

generator into one class for edch coding block having the
largest sizeknrusing'said.cligé classifying method, and adding
15 the offset of each class to _{;\-’}gixel value of each pixel belonging
to said class, and an adéptive filtering process of carrying
out the filtering procéss on said decoded image by using said
filter for each craés.
[3] The Videqfaecoding device according to claim 1, wherein
20 said Video_decoding device includes: the variable length
decoder thét variable-length-decodes the compressed data and
a coding mode associated with each of the coding blocks
hierarchically partitioned from the encoded data multiplexed
into the bitstream and also variable-length-decodes, as filter
2h © parameters, the index indicating the class classifying method
for each coding block having the largest size and the offset
of each class for each coding block having the largest size from
sald encoded data; and the predictor that carries out the
prediction process according to the coding mode associated with

-30——ELhe—ecoding -block wariable-length-decoded by -said-variable—
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length decoder to generate the prediction image.

[4] The video decoding device according to claim 3, wherein
said video decoding device includes an intra predictor that,’__,v""ll
when the coding mode associated with the coding blotk
variable-length-decoded by the variable length deccder 1s an
intra coding mode, carries out an intra-frame p_rediction
process corresponding to said intra coding mode on each
prediction block which is a unit for predictioﬁ process at a
time of carrying out the prediction process o1l said coding block
to generate a prediction image, and the decoded image generator

adds the difference image generated/by the difference image

generator and the prediction image generated by said intra

predictor to generate the decoded image.

[5] The video decoding devdce according to claim 4, wherein

NS

said video decoding dex:.i’;:e includes a motion-compensated
predictor that, when the'coding mode associated with the coding
block variable—leng_tﬂ-decoded by the variable length decoder
is an inter codf;‘uﬂg mode, carries out a motion-compensated
prediction prg)t:'ress on each prediction block, which is a unit
for prediction process at a time of carrying out the prediction
process,oﬁ the coding block, by using a reference image to
gener_a"té a prediction image, and the decoded image generator

adds the difference image generated by the difference image

_..génerator and the prediction image generated by the intra

predictor or said motion-compensated predictor to generate the
decoded image and the filter carries out the filtering process
on the decoded image acquired by said decoded image generator
and outputs the decoded image filtering-processed thereby to

said motion-compensated predictor as a reference image.

—3——[6}——The video decoding-device-aceording to-e¢laim-5; wherein
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the variable length decoder variable-length-decodes block
partitioning information from the encoded data multiplexed into
the bitstream, and variable-length-decodes compressed data, a
coding mode, an intra prediction parameter or an intex
prediction parameter, a quantization parameter, and a
transformation block size which are associated with eachwcoding
blockwhidnisdrivenfromsaidblockpartitioninginfofmation,
and the difference image generator inverse-quantizes the
compressed data associated with the coding block
variable-length-decoded by said variablerlength decoder by

using the quantization parameter associ

ted with said coding
block and carries out an inverse trangformation process on the
compressed data inverse-quantized ghereby for each block having
said transformation block sizijﬁjgenerate the pre-compressed
difference image. /
(7] A video encoding dé?ice comprising:

an encoding contréller that determines a largest size of
a coding block whigh'is a unit to be processed at a time when
an encoding prqcéss is carried out;

a block‘ﬁartitioner that partitions an inputted image
into coding blocks each having the largest size determined by
said enééding controller, and also partitions each of said

codiﬂg blocks hierarchically;

a motion-compensated predictor that carries out a

'”motion-compensated;medictionprocess(nleaChpredictionblock

which is a unit for prediction process at a time of carrying
out the prediction process on said coding block by using a
reference image to generate a prediction image;

a local decoded image generator that decodes compressed

jof]
]

bout—a —difference—inage—between—the —coding—block-



10

15

20

2y

SRR |

S __-___...______.T_.S..._ P —_— —

partitioned by said block partitioner and the prediction image
generated by said motion-compensated predictor, and that adds
the difference image decoded and the prediction image generated
by said motion-compensated predictor to generate a local
decoded image;

a filter that carries out a filtering process on the local
decoded image generated by said local decoded image génerator,
and outputs the local decoded image filtering-processed thereby
to said motion-compensated predictor as saidfeference image;

and

a variable length encoder that v riable-length-encodes
said compressed data and filter para_;.rﬁéters which are used when
the filtering process is carried,_-’c;ut by said filter, and that
generates a bitstream into which encoded data of said compressed

data and encoded data of said filter parameters are multiplexed,

wherein

said filter carries out a pixel adaptive offset process

J

of selecting a clgs’s's classifying method for each coding block

having the larg_e’ét size determined by said encoding controller,
p

performing ,a"’ class classification of each pixel of a local
/

decoded ;i,rf{ége in the coding block having the largest size into

/
one c}é’ss by using said class classifying method, calculating

an gffset of each class, and adding the offset to the pixel value

6f each pixel belonging to said class, and said variable length

encoder encodes, as filter parameters, an index indicating the
class classifying method which is selected for each coding block
having the largest size by said filter and the offset of each
class calculated for each coding block having the largest size.
[8] The video encoding device according to claim 7, wherein

sald. filtex-is-comprised-of-the pixel-adaptive offset process
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of selecting a class classifying method for each cocding block
having the largest size, performing a class classification of
each pixel of the local decoded image in the coding block having
the largest size into one class by using said class classifxing
method, calculating the offset of each class, and adding/the
of fset to the pixel value of each pixel belonging to sai"gl'class,
and an adaptive filtering process of performiné a class
classification of said local decoded image into one class for
each coding block having the largest size, designing a filter
used for each class, and performing a filtering process on said
local decoded image by using said fAlter, and wherein said
variable length encoder encodesgfés filter parameters, the
indexindicatingtheclassclasgi%yingmethodwhidnisselected
for each coding block having,the largest size by said filter,
the of fset of each class calculated for each coding block having
the largest size, the filter designed by said filter and used
for the local decoded image belonging to each class, and class
classification information about each coding block having the
largest size. .

(9] The video encoding device according to claim 7, wherein
said video encoding device includes: the encoding controller
that determines the largest size of a coding block which is a

unit to be processed at a time when the encoding process is

darried out, and also determines an upper limit on a number of

hierarchical layers when a coding block having the largest size
is hierarchically partitioned, and that selects a coding mode
corresponding to each of <coding Dblocks partitioned
hierarchically from one or more available coding modes; the

block partitioner that partitions the inputted image into

——coding-bloecks-each-having-the-largest-size -determined-by-said
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encoding controller, and also partitions each of said coding
blocks hierarchically until the number of hierarchical layers
reaches the upper limit on the number of hierarchical layers
which 1is determined by said encoding controller; thé
5 motion-compensated predictor that, when an inter coding -mode
is selected by said encoding controller as the cod_jf.ﬁ'r_‘.{ mode
corresponding to the coding block partitioned by. s;lid block
partitioner, carries out the motion—compensa‘;eifl prediction
process on each prediction block which is a un_,iﬁ for prediction

10 process at a time of carrying out the predi ion process on said

coding block by using the reference jimage to generate the
prediction image; a difference image'generator that generates
a difference image between the coding block partitioned by said
block partitioner and the pregﬂ*iétion image generated by said
19 motion-compensated predicpéf; an 1image compressor that
compresses the differen_ce' image generated by said difference
image generating unit énd outputs compressed data about said
difference image; ‘the local decoded image generator that
decodes the difference image compressed by said image
20  compressor afid adds the difference image decoded and the
predictiop image generated by said motion-compensated
predicp-’d£ to generate the local decoded image; the filter that
carr-i:és out the filtering process on the local decoded image
géﬁerated by said local decoded image generator, and outputs
2:1’ " the local decoded image filtering-processed thereby to said
-. motion-compensated predictor as said reference image; and the
variable 1length encoder that variable-length-encodes the
compressed data outputted from said image compressor, the
coding mode selected by said encoding controller, and the filter

S——parameters-—used when-the-filtering -process is carried out by
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said filter, and that generates the bitstream into which the
encoded data of said compressed data, encoded data of said
coding mode, and the encoded data of said filter parameters are
multiplexed.

[10] The video encoding device according to claim 9, wherein
said video encoding device includes an intra predicter that,
when an intra coding mode is selected by the encodingcontroller
as the coding mode corresponding to the coding block partitioned
by said block partitioner, carries out, an intra-frame
prediction process corresponding to said intra coding mode on
each prediction block which is a unit £or prediction process
at a time of carrying out the predicfion process on the coding
block to generate a prediction image, and wherein the difference

p,

image generator generates a di fference image between the coding
block partitioned by said b_l't;ck partitioner and the prediction
image generated by  said intra predictor or the
motion-compensated predictor, and the local decoded image
generator adds thg_-difference image decoded and the prediction
image generatéd by said intra predictor or said
motion-compensated predictor to generate the local decoded
image.

[11)] 7Phe video encoding device according to claim 10, wherein
the encoding controller 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 is used when the prediction process
is carried out, for each prediction block of said coding block,
the image compressor carries out the transformation process on

the--difference—image—generated by the difference -image
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generator for each transformation block determined by said
encoding controllexr and also quantizes transform coefficients
of said difference image by using the quantization parameter
determined by said encoding controller and outputs th‘é{..
transform coefficients quantized thereby as the compresseddata
about said difference image, and, when
variable-length-encoding the compressed data outputted from
said image compressor, the coding mode selected by said encoding
controller, and the filter parameters used when the filtering
process is carried out by the filter, the variable length

encoder variable-length-encodes thé intra prediction

parameter or the inter prediction pgrameter determined by said
encoding controller, and the  /quantization parameter and
transformation block partitiphing information to generate the
bitstream into which the entoded data of said compressed data,
the encoded data of sai‘,d'fcl‘:oding mode, the encoded data of said
filter parameters, _,él:.coded data of =aid intra prediction
parameter or said iﬁter prediction parameter, encoded data of
said quantization parameter, and encoded data of said
transformation block partitioning information are
multiplaxéd.

[12] A video decoding method comprising:

a variable length decoding processing step of a variable

,l"éngth decoder variable-length-decoding block partitioning

information from encoded data multiplexed into a bitstream and
also variable-length-decoding compressed data associated with
each of coding blocks hierarchically partitioned from said
encoded data by referring to a partitioning state of each of

coding blocks indicated by said block partitioning information,

and-fuarthervariable—tength=decoding,—as filter parameters; =z
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index indicating a class classifying method for each coding

block unit having a largest size and an offset of each class

J

for each coding block having the largest size fronlsaid.encoded//f

data;

a prediction processing step of a predictor carryingféut
a prediction process on said coding block to gquféte a
prediction image;

a difference image generation processing step of a
difference image generator generating a .pre-compressed
difference image from the compressed data associated with the

coding block variable-length-decoded i said variable length

decoding processing step;

a decoded image generation firocessing step of a decoded
image generator adding the difference image generated in said
difference image generaticgwﬁlocessing step and the prediction
image generated in said;pfédictiongprocessing'step to generate
a decoded image; andfﬁ

a filtering_piocessing step of a filter carrying out a
filteringproceséonthedecodedimagegeneratedinsaiddecoded
image generatlon processing step and outputting the decoded
image filtering-processed thereby as a reproduced image,

wﬁerein in said filtering processing step, a pixel
adaptive offset process of performing a class classification
of each pixel in the decoded image generated in said decoded
image generation processing step for each coding block having
the largest size into one class by using said class classifying
method, and adding the offset of each class to a pixel value

of each pixel belonging to said class is carried out.

[13] A video encoding method comprising:

=5
=

————an——encoding—econtrol—preocecssing—estep—of—an—encoding.
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controller determining a largest size of a coding block which
is a unit to be processed at a time when an encoding process
is carried out;

a Dblock partitioning processing step of a blgﬂk
partitioner partitioning an inputted image into coding blbcks
eachhavingthelargestsizedeterminaiinsaidencodingégntrol
processing step, and also partitioning each of géid coding
blocks hierarchically; '

a motion-compensated prediction proqeﬁéing step of a
motion-compensated predictor ca:r?ing out a
motion-compensated prediction process .eadhpredictionhdock
which is a unit for prediction progéss at a time of carrying
out the prediction process on gﬁid coding block by using a
reference image to generatetgfgrediction image;

a local decoded imagéfgeneration processing step of a
local decoded image gegefétor decoding compressed data about
a difference image betWween the coding block partitioned in said
block partitioning processing step and the prediction image
generated in gaid motion-compensated prediction processing
step, and adding the difference image decoded and the prediction
image ggﬁerated in said motion-compensated prediction
procesging step to generate a local decoded image;

a filtering processing step of a filter carrying out a

_filtering'process on the local decoded image generated in said

local decoded image generation processing step, and outputting
the local decoded image filtering-processed thereby to said
motion-compensated predictor as said reference image; and

a variable length encoding processing step of a variable

length encoder variable-length-encoding said compressed data
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is carried out in said filtering processing step, and generating

-
a bitstream into which encoded data of said compressed data apd

encoded data of said filter parameters are multiple}g_ed',/
wherein in said filtering processing s_t"eepff/ a pixel
adaptive offset process of selecting a class rc_;l‘a'i/sjsifying method
for each coding block having the largest gfze determined in said
encoding control processing l,g:,tfép, performing a class
classification of each pixel,-d%/a local decoded image in the
coding block having the -1a£gest size into one class by using
said class classifying method, calculating an offset of each
class, and adding the offset to a pixel value of each pixel
belonging to said class is carried out, and, in said variable
length.encoding processing step, an index indicating the class
classifying method which is selected for each coding block
having the largest size in said filtering processing step and

the offset of each class calculated for each coding block having

—the—largest—size areencoded-as-filter-parameters.



10

15

20

25

30

71

1. Animage decoding device comprising:

a decoder that decodes first information from encoded data, the first
information indicating whether a filter parameter for a largest coding block to be
decoded is same as that for another largest coding block which is adjacent to top
or left of the largest coding block, and decodes second information indicating
whether or not to carry out a filtering process on a coding block divided from the
largest coding block; and

a filter that, when the second information indicates that the filtering
process is not carried out on the coding block, carries out the filtering process on
the largest coding block excluding the coding block with the filter parameter for
the another largest coding block, and generates a decoded image on which the

filtering process is carried out.

2. Animage decoding method comprising:

decoding first information from encoded data, the first information
indicating whether a filter parameter for a largest coding block to be decoded is
same as that for another largest coding block which is adjacent to top or left of
the largest coding block;

decoding second information indicating whether or not to carry out a
filtering process on a coding block divided from the largest coding block;

carrying out, when the second information indicates that the filtering
process is not carried out on the coding block, the filtering process on the largest
coding block excluding the coding block with the filter parameter for the another
largest coding block; and

generating a decoded image on which the filtering process is carried out.

3. Animage encoding device comprising:

a coding parameter determinator that determines a largest coding block



10

15

20

25

30

72

in a picture;

a block divider that divides the picture by the largest coding block, and
divides the largest coding block into coding blocks; and

a filter that carries out a filtering process on the largest coding block
excluding one of the coding blocks on which the filtering process is not carried
out, the filtering process being same as that for another largest coding block
which is adjacent to top or left of the largest coding block,

an encoder encodes first information indicating whether a filter
parameter for the largest coding block is same as that for the another largest
coding block which is adjacent to top or left of the largest coding block, and
second information indicating whether or not to carry out the filtering process on

the one of the coding blocks.

4.  Animage encoding method comprising:

determining a largest coding block in a picture;

dividing the picture by the largest coding block, and dividing the largest
coding block into coding blocks; and

carrying out a filtering process on the largest coding block excluding one
of the coding blocks on which the filtering process is not carried out, the filtering
process being same as that for another largest coding block which is adjacent to
top or left of the largest coding block,

encoding first information indicating whether a filter parameter for the
largest coding block is same as that for the another largest coding block which is
adjacent to top or left of the largest coding block, and second information
indicating whether or not to carry out the filtering process on the one of the

coding blocks.

5. Abit stream which is obtained by carrying out a filtering process on a picture
and encoding, the bit stream comprising:

first information indicating a size of a largest coding block divided from
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the picture:

second information indicating a size of a coding block divided from the
largest coding block;

third information indicating whether a filter parameter for the largest
coding block is same as that for another largest coding block which is adjacent to
top or left of the largest coding block; and

fourth information indicating whether or not to carry out the filtering

process on the coding block divided from the largest coding block.



