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CLAIMS
(1] A video encoding device comprising:
a filter that carries out a filtering process on a local////
decoded image which is a result of addition of a difference imagé
5 decoded from compressed data about an inputted image aﬁa a
prediction image, and that outputs the local decoded/iﬁage on

which the filtering process is carried out as a reference image

used when generating said prediction image; and

a variable length encoder that variable-length-encodes

10 said compressed data and a filter parapfeter used when the
filtering process is carried out by/said filter, and that
generates a coded bitstream into wh{ch coded data about said
compressed data and coded data about said filter parameter are
multiplexed,

15 wherein said filter determines a classification method
of carrying out a clasge classification on each coding block
having a largest size, carries out a class classification on
each pixel withdin a Dblock in question by using said
classificatigﬁ/method, calculates an offset value for each

20 class, and}zérries out a pixel adaptive offset process of adding

/

said oﬁﬁéet value to a pixel value of a pixel belonging to a
r

corrgéponding class, and said wvariable length encoder

vafiable-length-encodes an index indicating the

‘classification method of carrying out a class classification
){//oneachcodingblockhavingthelargestsize,theclassification

/ method being determined by said filter, and also
// variable-length-encodes a parameter about the offset value for
(/// each class determined for each coding block having the largest

gsizeon abasis of abinarization process using a truncated unary

— —30——code~
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[2] The video encoding device according to claim 1, wherein
gaid video encoding device includes: a slice partitioner that
partitions an inputted image into slices which are a plurality
of part images; a coding parameter determinator that ,
determines the largest size of a coding block which is a unit
to be processed at a time when an encoding process is carried
out and also determines an upper limit on a number of hiez_;archies
at a time when a coding block having the largeét size 1is
partitioned hierarchically, and that assigns & éoding mode to
each of coding blocks which are partitione"c'i’ hierarchically;
ablock partitioner that partitions a slice'which is partitioned
by said slice partitioner into coding blocks each having the
largest size determined by said coding parameter determinator,
and that partitions each of said coding blocks hierarchically
into blocks until its number of hierarchies reaches the upper
limit on the number of hierarchies which is determined by said
coding parameter determinator; a predictor that carries out
a prediction processv according to the coding mode assigned by
said coding paraméﬁer determinator on each of the coding blocks
which are pargitioned by said block partitioner so as to
generate apfediction image; adifference image generator that
generates a difference image between each of the coding blocks
which are partitioned by said block partitioner and the
prediction image generated by said predictor; an image
compressor that carries out a transformation process on the
difference image generated by said difference image generator
and quantizes transform coefficients of said difference image,
and that outputs the transform coefficients quantized thereby

as compressed data; and a local decoded image generator that

Z —— 3 ——decodes-the-di-fference-image-from-the-compressed-data-outputted -
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from said image compressor, and adds the difference image

decoded and the prediction image generated by said predictor

so as to generate a local decoded image, wherein said variable /

length encoder variable-length-encodes the compressed datja‘/l
5 outputted from said image compressor, the coding mode assi‘g‘r{ed

/
by said coding parameter determinator, a quantization/rﬁatrix

/
parameter for generating a guantization matrix use)i/when the
transform coefficients are quantized by said imag,e/zzompressor,
the filter parameter used when the filtering pl;p/c/ess is carried

10 out by said filter, and header informail:/,i’é,n of each slice
including information about the partit}é?ling into the slices
by said slice partitioner so as to gg,ri/érate a coded bitstream
into which the coded data about sai’gi"'éompressed data, coded data
about said coding mode, codeq,/c'i/ata about said quantization

15 matrix parameter, the coded/dgta about said filter parameter,

S
and coded data about said/header information are multiplexed.

[3] The video encodlj,‘ﬂ/é device according to claim 2, wherein
when an intra cod',i»ﬁ/é mode is assigned, as the coding mode
corresponding t/.o".‘a coding block partitioned by the block

20 partitiomer, /by the coding parameter determinator, the
predictor',f"é:'arries out an intra-frame prediction process
correspé';xding to said intra coding mode on each prediction block
whif;h’/is a unit for prediction process at a time of carrying
qué the prediction process on said coding block so as to generate

25 , a prediction image.

/ (4] The video encoding device according to claim 3, wherein
when an inter coding mode is assigned, as the coding mode

corresponding to a coding block partitioned by the block

partitioner, by the coding parameter determinator, the

————3—predictor-carries-out-a-motion-compensated-predictionmprocegg -
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on each prediction block 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 so as to generate a prediction

(87 ]

image. /
[5] The video encoding device according to claim 4, whepéin
the coding parameter determinator determines 94 a
quantization parameter used when the difference Amage is
compressed and a transformation block partitionifig state for
each of the coding blocks, and also determines an intra
10 prediction parameter or an inter prediction parameter used when
the prediction process is carried out foreach prediction block
of said coding block, the predictor catrries out an intra-frame
prediction process by using said Antra prediction parameter
when an intra coding mode is as/s’lgned by said coding parameter
15 determinator and carries ou r'/:a motion-compensated prediction
process by using said int;g‘r prediction parameter when an inter
coding mode is assigned by said coding parameter determinator,
the image compressox carries out the transformation process on
the differencc?//image generated by the difference image
20 generator fo;y‘/each transformation block determined by said
coding par/at/n/eter determinator, and also gquantizes the transform
coeffiyfénts of said difference image by using the quantization
pargm/éter and the quantization matrix parameter which are
d/ef:"ermined by said coding parameter determinator and outputs
25 ,//the transform coefficients gquantized thereby as the compressed
data about said difference image, and, when
variable-length-encoding said compressed data, the coding mode,

said quantization matrix parameter, the filter parameter, and

the header information of each slice, the variable length

fypariapte—tength—encodes—the——7intra—predirction——
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parameter or the inter prediction parameter, which is
determined by salid coding parameter determinator, and
transformation block partitioning information so as to generate
the coded bitstream into which the coded data about sai
5 compressed data, the coded data about said coding mode,
coded data about said quantization matrix parameter, thg coded
data about said filter parameter, the coded data out said
header information, coded data about said int}'/ajl;rediction
parameter or said inter prediction parameter/,/and coded data

10 about said transformation block partitionin{g information are

multiplexed. y

[6] A video decoding device comprj,fs/ing:
a variable length decoder thét variable-length-decodes
compressed data and a filte_‘,r/parameter from coded data
15 multiplexed into a coded b}t';tream; and
a filter that carri/a-é/out a filtering process on a decoded
image decoded from the’/c"’o"mpressed data variable-length-decoded
by said variable 1§n/g/;th decoder by using the filter parameter
variable—length/yﬁ/ecoded by said variable length decoder, and
20 that outputs/,t”l;e decoded image on which the filtering process
is carried/i)ut as a reproduced image,
yh’érein said variable length decoder
var}',a/k/ale—length~decodes, as a filter parameter, an index
;n’éicating a classification method of carrying out a class
25 .rf"/classification on each coding block having a largest size from
'/ the coded data multiplexed into said coded bitstream, and also
variable-length-decodes a parameter about an offset value for
/ each class for each coding block having the largest size on a

/ basis of a binarization process using a truncated unary code,

30-——and-said-filter speeifies the elassification-method-of-carrying——
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out a class classification on each coding block having the
largest size by using the index indicating the classification
method of carrying out a class classification on each coding /
block having the largest size, carries out a clas

5 classification on each pixel by using the classification mephod
of carrying out a class classification, the classififation
method corresponding to each coding block having said largest
size, calculates an offset value from the paramefer about the
offset value for each class for each coding ock having the

10 largest size, and carries out a pixel adapb{Qe offset process
of adding said offset value to a pixel vall}zé of a pixel belonging

/

to a corresponding class. y

[7] The video decoding device agégrding to claim 6, wherein
said video decoding device inc%ué;s: a variable length decoder
15 that variable—length~decod§s’header information about each
slice, a quantizationlnapri;;parameter, and a filter parameter
from the coded data mgléiplexed into the coded bitstream, and
that variable-leng;l'{—decodes compressed data and a coding mode
associated.witkhgéEh of coding blocks which are hierarchically
20 partitioned.gréﬁ said coded data; a predictor that carries out
a prediq;{bn process according to the coding mode
variab}e{length—decoded by said variable length decoder and
assc_)r,c’j"jated with the coding block so as to generate a prediction

image; a difference image generator that inverse-quantizes
/

25//transform coefficients which are compressed data

J
y

J/ variable-length-decoded by said variable length decoder and
associated with the coding block by using a quantization
parameter and said quantization matrix parameter which are
variable-length-decoded by said variable length decoder, and

et @ iV R E S O~ Erangfeormg——the———transform——coeffirctrent g
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inverse-quantized thereby so as to generate a difference image
before compression; and a decoded image generator that adds the
difference image generated by said difference image generator
and the prediction image generated by said predictor so as t
5 generate a decoded image.
[8] The video decoding device according to claim 7, wHerein
when the coding mode variable-length-decoded by the/variable
length decoder and associated with the coding blocK is an intra
coding mode, the predictor carries out n intra-frame
10 prediction process corresponding to said infra coding mode on
each prediction block which is a unit £ prediction process
at a time of carrying out the predictigh process on said coding
block so as to generate a predic;‘on image.
[9] The video decoding devicg/éccording to claim 8, wherein
15 when the coding mode variablé{length-decoded by the variable
length decoder and associ;vﬁed with the coding block is an inter
coding mode, the predﬁé;or carries out a motion-compensated
prediction process’p{each prediction block which is a unit for
prediction proc;é; at a time of carrying out the prediction
20 process on tgé'coding block by using a reference image so as
to geneiiﬁé/; prediction image.
{10] ghe video decoding device according to claim 9, wherein
when;éériable—length-decoding the compressed data, the coding
mgdé, and an adaptation parameter set from the coded data
ng’ﬁultiplexed into the coded bitstream, the variable length
| decoder variable-length-decodes an intra prediction parameter

or an inter prediction parameter, and transformation block

/ partitioning information, when the coding mode

variable-length-decoded by said variable length decoder and

ed-with—-the—eodingblock—is—anrintra-coding-mode;the—————
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predictor carries out the intra-frame prediction process by
using said intra prediction parameter, and, when the coding mode /
variable-length-decoded by said variable length decoder and //
associated with the coding block is an inter coding mode /
5 carries out the motion-compensated prediction process by u’:;fi;lg
said inter prediction parameter, and the differenéﬁ/éﬁage
generator inverse-transforms the transform coefficients
inverse-quantized thereby for each of transfor@ation blocks

acquired from the transformation Dbloc partitioning

10 information variable-length-decoded by said variable length

decoder so as to generate a difference imagé before compression.

[11] A video encoding method compriging:
a filtering process step gf/a filter carrying out a

4
filtering process on a local q§éoded image which is a result

15 of addition of a difference ;ﬁége decoded from compressed data
about an inputted image ipéiaprediction.image, and outputting
the local decoded imade on which the filtering process is
carried out as a §Eference image used when generating said
prediction imaq;{/and

20 a varighie length encoding process step of a variable
length engﬂéér variable-length-encoding said compressed data
and alﬁiiter parameter used when the filtering process 1is
carsiéd out in said filtering process step, and generating a
coé;dbitstreamintowhichcodeddataaboutsaidcompresseddata

F &
25 /and coded data about said filter parameter are multiplexed,

/
4
J

/ wherein said filtering process step includes the steps
of determining a clagssification method of carrying out a class

V4 classification on each coding block having a largest size,

/" carrying out a class classification on each pixel within a block
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an offset value for each class, and carrying out a pixel adaptive
offset process of adding said offset value to a pixel value of
a pixel belonging to a corresponding class, and said variable
length encoding process step includes the steps
5 wvariable-length-encoding an index indicating
classification method of carrying out a class classifjcation

on each coding block having the largest size, the clagsgification

method being determined in said filtering process gtep, and also
variable-length-encoding a parameter about thebffset value for
10 each class determined for each coding block/having the largest
size on a basis of a binarization process ywting a truncated unary
code.
[12] A video encoding method comp¥rising:
a filtering process step of a filter carrying out a
15 filtering process on a loc§l/decoded image which is a result
of addition of a differeggé/image decoded from compressed data
about an inputted.image/andziprediction image, and outputting
the local decoded/dﬁage on which the filtering process is
carried out as ﬁ/reference image used when generating said
20 prediction imége; and
a vgfiable length encoding process step of a variable
lengthreﬁcoder variable-length-encoding said compressed data
andf&;filter parameter used when the filtering process is
qafried out in said filtering process step, and generating a
25ﬁ5;odedbitstreamintowhichcodeddataaboutsaidcompresseddata
f” and coded data about said filter parameter are multiplexed,
wherein said filtering process step includes the steps

of determining a classification method of carrying out a class

classification on each coding block having a largest size,
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in question by using said classification method, determining
a parameter for calculating an offset value for each class and
also calculating an offset wvalue for each class from said
parameter, and carrying out a pixel adaptive offset process
adding said offset value to a pixel value of a pixel belo
to a corresponding class, and said variable length/coding
process step includes the steps of variable-length-efnicoding an
index indicating the classification method of rrying out a
class classification on each coding block hay¥ing the largest
gize, the classification method being /etermined by said
filtering process step, and also variable-length-encoding a
parameter about the offset value for ach class determined for
each coding block having the l}téest size on a basis of a
binarization process using a’_L/r‘uncated unary code.
[13] A video decoding metl/m‘é comprising:

a variable length,/cfi/ecoding process step of a variable
length decoder variabXe-length-decoding compressed data and a
filter parameter from coded data multiplexed into a coded

/
bitstream; /

J
4

a ;?e/ring process step of a filter carrying out a

filteringprocess on a decoded image decoded from the compressed

/
data v/aﬁ’riable—length—decoded in said variable length decoding

prq;-:‘éss step by using the filter parameter

S

/v‘élriable-length—decoded in said variable Ilength decoding

//
25/

process step, and outputting the decoded image on which the

filtering process is carried out as a reproduced image,
wherein said variable length decoding process step

includes the steps of variable-length-decoding, as a filter

parameter, an index indicating a classification method of

garrying-out-a-elasg-elagsi-ficationron-each-codingblock-having
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&
a largest size from the coded data multiplexed into said coded /
bitstream, and also variable-length-decoding a parameter about//

an offset value for each class for each coding block having tzﬁ/e

largest size on a basis of a binarization process/,u’sing a

”

truncated unary code, and said filtering process/s/.t'éia includes
the steps of specifying the classification m/e;t‘ﬁ/od of carrying
out a class classification on each codi—riél block having the
largest size by using the index ind}czéi/{:/ing the classification
method of carrying out a class/,e'l/a;ssification on each coding
block having the large/s,t:/ size, carrying out a class
classification on each,pi;el by using the classification method
of carrying out zg.,,./c':/]/.ass classification, the classification
method correépoﬁéing to each coding block having said largest
size, ca/lc'ﬁiating an offset value from the parameter for
calqyléﬁing the offset value for each class for each coding
,/bi./é’ck having the largest size, and carrying out a pixel adaptive
v offset process of adding said offset value to a pixel value of

a pixel belonging to a corresponding class.
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CLAIMS

[1] A moving image decoding device comprising:

a variable length decoder that carries out a variable length decoding process
on coded data multiplexed into a bitstream to generate compressed data and a coding
mode associated with each of coding blocks which are hierarchically partitioned;

a motion-compensated predictor that carries out a motion-compensated
prediction process according to the coding mode associated with each of the coding
blocks generated by the variable length decoder to generate a prediction image; and

a decoded image generator that adds a difference image and the prediction
image generated by the motion-compensated predictor to generate a decoded image,
the difference image being decoded from the compressed data associated with each

of the coding blocks generated by the variable length decoder.




