
CLAIMS 

[1] 	A video decoding device comprising: 

a variable length decoder that variable-length-decod 

5 compressed 	data 	associated 	with 	each 	of 	coding 	bl cks 

hierarchically partitioned from encoded data multiplex d into 

a 	bitstream 	and 	also 	variable-length-decodes, 	filter 

parameters, an index indicating a class classifyi , g method for 

each coding block having a largest size and my offset of each 

10 class for each coding block having the largest size from said 

encoded data; 

a predictor that carries out a p 	diction process on said 

coding block to generate a predic ion image; 

a 	difference 	image 	g 	erator 	that 	generates 	a 

15 pre-compressed 	difference 	age 	from 	the 	compressed data 

associated with the cod! 	block variable-length-decoded by 

said variable length • coder; 

a decoded imae,z generator that adds the difference image 

generated by sai. •if ference image generator and the prediction 

20 image generat: • by said predictor to generate a decoded image; 

and 	/ 

a filter that carries out a filtering process on the / 

decod ed image generated by said decoded image generator and ca 

 

/ 
.iputs the decoded image filtering-processed thereby as a 

25 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 

sue-el-ass ea a as i-fying- method, and: adding . the --affaet—ef---eaeh----- - 



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 classifying met 	d 

5 for each coding block having the largest size, the offset of 

each class for each coding block having the largest size, a 

filter used for a local decoded image belonging to 	ach class, 

and class classification information about eac 	coding block 

having the largest size from the encoded dat4Inultiplexed into 

10 the bitstream, and the filter is comprisedf.o.f the pixel adaptive 

offset process of performing the clas 	classification of each 

pixel in the decoded image gener 	ed by the decoded image 

generator into one class for e ch coding block having the 

largest size by using said clap. 	classifying method, and adding 

15 the offset of each class to /Pixel value of each pixel belonging 

to said class, and an a 	ptive filtering process of carrying 

out the filtering process on said decoded image by using said 

filter for each ci‘ss. 

[3] The video'decoding device according to claim 1, wherein 

20 said video decoding device 	includes: 	the variable 	length 

decoder that variable-length-decodes the compressed data and 

a coring mode associated with each of 	the 	coding blocks 

hie7archically partitioned from the encoded data multiplexed 
/ -nto the bitstream and also variable-length-decodes, as filter 

25, 	.. 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 

said encoded data; 	and the predictor that carries out the 

prediction process according to the coding mode associated with 

30 t.-118-- God iza-g b-look--var—i-abl e---1 en tdecoded by 	d 	ab I a g -h- 	 —ea4 	•-va-r-i 



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, 

when 	the 	coding 	mode 	associated 	with 	the 	coding 	bl 	k 

5 / variable-length-decoded by the variable length decoder/1s an 

intra coding mode, 	carries out an 	intra-frame prediction 

process 	corresponding to 	said intra 	coding apEle 	on each 

prediction block which is a unit for prediction process at a 

time of carrying out the prediction processy/said coding block 

10 to generate a prediction image, and the decoded image generator 

adds the difference image generated .y the difference image 

generator and the prediction im •e generated by said intra 

predictor to generate the dec•Jed image. 

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

15 said video decoding dev ce 	includes 	a motion-compensated 

predictor that, when t 	coding mode associated with the coding 

block variable-leng 	-decoded by the variable length decoder 

is an inter cod 	g mode, 	carries out a motion-compensated 

prediction pr 	ess on each prediction block, which is a unit 

20 for predict 'on process at a time of carrying out the prediction 

process 	n the coding block, by using a reference image to 

gener 	e a prediction image, and the decoded image generator 

adds the difference image generated by the difference image 

generator 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. 

a [-61-- 	The 	deooding-device--according-,te-e-1-aim Si  wherein video 



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 

5 prediction 	parameter, 	a 	quantization 	parameter, 	ana/  a 

transformation block size which are associated with eaclyeoding 

block which is driven from said block partitioning information, 

and the 	difference 	image 	generator 	inverse-quantizes 	the 

compressed 	data 	associated 	with 	the 	, coding 	block 

10 variable-length-decoded by said variable length decoder by 

using the quantization parameter assoc 	ted with said coding 

block and carries out an inverse trap 	ormation process on the 

compressed data inverse-quantized 	ereby for each block having 

said transformation block size 	o generate the pre-compressed 

15 difference image. 

[7] 	A video encoding 	vice comprising: 

an encoding controller that determines a largest size of 

a coding block whioeis a unit to be processed at a time when 

an encoding pro ess is carried out; 

20 a bloc 	partitioner that partitions an inputted image 

into codin 	blocks each having the largest size determined by 

said
,
encoding controller, 	and also partitions each of said 

codiI 	blocks hierarchically; 

a 	motion-compensated 	predictor 	that 	carries 	out 	a 

25 motion-compensated prediction process 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 to generate a prediction image; 

a local decoded image generator that decodes compressed 

30 	dat--&—alkout a di f 	fcrcncc 	imagebetween 	the -cticaLg 	ba,rris 	 



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 locyl/  

5 decoded image; 

a filter that carries out a filtering process on the local 

decoded image generated by said local decoded image, generator, 

and outputs the local decoded image filtering-processed thereby 

to said motion-compensated predictor as said . eference image; 

10 and 

a variable length encoder that v riable-length-encodes 

said compressed data and filter par 	eters which are used when 

the filtering process is carriedutg 	by said filter, and that 
/ 

generates a bitstream into whi S. encoded data of said compressed 

15 

20 

data and encoded data of said f ilter parameters are multiplexed, 
/ 

wherein 

said filter ca 	ies out a pixel adaptive offset process 

of selecting a cl 	s classifying method for each coding block 4 

having the largest  size determined by said encoding controller, 

performing 	class classification of each pixel of a local 

decoded ' age in the coding block having the largest size into 

one c 	ss by using said class classifying method, calculating 

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

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

2 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 

an t S ad. cl—f-i-3, ez• -i-g-Gon-pri-sed-et --the pixel-adapt-ive offnet-proc-ess- 
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of selecting a class classifying method for each coding 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 classifying 

5 method, calculating the offset of each class, and adding the i  
offset to the pixel value of each pixel belonging to said class, 

and an 	adaptive 	filtering process 	of 	performing 	a 	class 

classification of said local decoded image into one class for 

each coding block having the largest size, designing a filter 

10 

15 

used for each class, and performing a filtering process on said 

local decoded image by using said 	lter, and wherein said 

variable length encoder encodes, as filter parameters, 	the 

index indicating the class classifying method which is selected 

for each coding block havin 	he largest size by said filter, 

the offset 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./ 

20 [9] 	The vir‘o encoding device according to claim 7, wherein 

said vid
/
96r  encoding device includes: 	the encoding controller 

that 	termines the largest size of a coding block which is a 

un' 	to be processed at a time when the encoding process is 

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

e 
/ 

/ 
/ 

2 hierarchical layers when a coding block having the largest size 

is hierarchically partitioned, and that selects a coding mode 

corresponding 	to 	each 	of 	coding 	blocks 	partitioned 

hierarchically from one or more available coding modes; 	the 

block partitioner that partitions the inputted image into 

/ 30 ending blosks-eaeh-bavirlig-t-be-Iargest-size -deteTTrk4ned by-said- 	- .- 



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 	is 	determined 	by 	said 	encoding 	controller; 	the 

5 motion-compensated predictor that, when an inter coding 'mode 

is selected by said encoding controller as the cod ig mode 

corresponding to the coding block partitioned by 	aid block 

partitioner, 	carries out the motion-compensated prediction 

process on each prediction block which is a un 	for predication 

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

coding block by using the reference 	'mage to generate the 

prediction image; 	a difference imag 	generator that generates 

a difference image between the co 	ng block partitioned by said 

block partitioner and the pre iction image generated by said 

15 motion-compensated 	predic 	• 	an 	image 	compressor 	that 

compresses the differen 	image generated by said difference 

image generating uni 	and outputs compressed data about said 

difference 	image; 	the 	local decoded image generator that 

decodes 	the 	f f erence 	image 	compressed 	by 	said 	image 

20 compressor 	.,Trid adds 	the 	difference 	image decoded and 	the 

predictio 	image 	generated 	by 	said 	motion-compensated 

predic 	r to generate the local decoded image; 	the filter that 

car iies out the filtering process on the local decoded image 

aerated by said local decoded image generator, and outputs 

2r the local decoded image filtering-processed thereby to said 

motion-compensated predictor as said reference image; and 	the 

variable 	length 	encoder 	that 	variable-length-encodes 	the 

compressed data outputted from said image compressor, 	the 

coding mode selected by said encoding controller, and the filter 
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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 area 

multiplexed. 	 / / 
5 [10] The video encoding device according to claim 9, wilei'ein 

said video encoding device includes an intra predicts* that, 

when an intra coding mode is selected by the encoding controller 

as the coding mode corresponding to the coding block partitioned 

by 	said 	block 	partitioner, 	carries 	out, an 	intra-frame 

10 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 predic ion process on the coding 

block to generate a prediction ima 	and wherein the difference 

image generator generates a di 	erence image between the coding 

15 block partitioned by said b 	ck partitioner and the prediction 

image 	generated 	by 	"said 	intra 	predictor 	or 	the 

motion-compensated predictor, 	and the local decoded image 

generator adds thtif ference image decoded and the prediction 

image 	generatdd
/ 	

by 	said 	intra 	predictor 	or 	said 
e• 

20 motion-compe„riIs'  ated predictor to generate the local decoded 
/ 

image. 	/ 

[11] p
ie video encoding device according to claim 10, wherein 

the ,dn coding controller determines a quantization parameter and 

transformation block partitioning state, which are used when 
$04.  ' 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 

'ill. -,-..las-.._dk•f-ferenee—image--genera-ted- image by- the 	dif ference - 



generator for each transformation block determined by said 

encoding controller and also quantizes transform coefficients 

of said difference image by using the quantization parameter 

determined 	by 	said 	encoding 	controller 	and 	outputs 

5 	transform coefficients quantized thereby as the compressed ata 

about 	said 	difference 	image, 	and, / 	when 
/ / 

variable-length-encoding the compressed data outptutted from 
/ said image compressor, the coding mode selected by said encoding 

controller, and the filter parameters used when the filtering 

10 	process is carried out by the filter, /the/ 	variable length 
/ 

encoder 	variable-length-encodes 	the 	intra 	prediction 

parameter or the inter prediction p. 	ameter determined by said 

encoding 	controller, 	and 	the 	quantization 	parameter 	and 

transformation block partiti• ing information to generate the 

15 	bitstream into which the e • oded data of said compressed data, 

the encoded data of sai• coding mode, the encoded data of said 

filter parameters, 	-ncoded data of 	said intra prediction 

parameter or said 	rater prediction parameter, encoded data of 

said 	quantiza ion 	parameter, 	and 	encoded 	data 	of 	said 

20 	transformat i on 	block 	partitioning 	information 	are 

multiple 	d. 

[12] 	video decoding method comprising: 

/ a variable length decoding processing step of a variable 

ength decoder variable-length-decoding block partitioning / 

2 

	

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, 

3.0--aiteirt-he-r---verri-Et 	 r3l1 y, mss. f ilterpa 	EiteLe.cs, all 



index indicating a class classifying method for each coding 

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

for each coding block having the largest size from said encoded 

data; 

5 a prediction processing step of a predictor carrying out 

a prediction process 	on 	said coding block to generate a 

prediction image; 

a difference 	image 	generation processing step of 	a 

difference 	image 	generator 	generating 	"/ / pre- compressed 

10 difference image from the compressed data.eissociated with the 

coding block variable-length-decoded 	said variable length 

decoding processing step; 

a decoded image generation •rocessing step of a decoded 

image generator adding the di 	erence image generated in said 

15 difference image generatio 	•rocessing step and the prediction 

image generated in said 	ediction processing step to generate 

a decoded image; and 

a filtering •rocessing step of a filter carrying out a 

filtering process on the decoded image generated in said decoded 

20 image gener 	ion processing step and outputting the decoded 

image filtering-processed thereby as a reproduced image, 

wherein 	in 	said 	filtering processing 	step, 	a pixel 

adaptive offset process of performing a class classification 
, 
each pixel in the decoded image generated in said decoded 

2§.,  image generation processing step for each coding block having 
i , 

,,, 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: 
. 	 ' -n eneere14-ns—erarttk,,o-1.--pweeke-s-eintg 	step 	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 	block 	partitioning 	processing 	step 	of 	a 	blo 

5 partitioner partitioning an inputted image into coding b ocks 

each having the largest size determined in said encodin• control 

processing step, 	and also partitioning each of 	_;id coding 

blocks hierarchically; 

a motion-compensated prediction processing step of a 

10 motion-compensated 	predictor 	carrying 	out 	a 

motion-compensated prediction process • 	each prediction block 

which is a unit for prediction pro. - ss at a time of carrying 

out the prediction process on =: : id d coding block by using a 

reference image to generate 	prediction image; 

15 a local decoded ima 	generation processing step of a 

local decoded image ge 	ator decoding compressed data about 

a difference image bet/Ween the coding block partitioned in said 

block partitioni 	processing step and the prediction image 

generated in 	id motion-compensated prediction processing 

20 step, and ad■ ng the difference image decoded and the prediction 

image 	g 	erated 	in 	said 	motion-compensated 	prediction 

proce 	ing 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 

30 	etftel-f-14-ter-rierr-amet 	eh-are-ueed when--t €7e1Fie 



is carried out in said filtering processing step, and generating 

a bitstream into which encoded data of said compressed data a 

encoded data of said filter parameters are multiplex 

wherein 	in 	said 	filtering processing 	st 	a pixel 

5 adaptive offset process of selecting a class a ssifying method 

for each coding block having the largest 	ze determined in said 

encoding 	control 	processing 	s 	p 	performing 	a 	class 

classification of each pixe 	f a local decoded image in the 

coding block having the 	argest size into one class by using 

10 said class classi 	ri<method, calculating an offset of each 

.

/y 

class, and acid ng the offset to a pixel value of each pixel 
."'. belonging' 	said class is carried out, and, in said variable 

lengti; encoding processing step, an index indicating the class 

.,--Classifying method which is selected for each coding block 
--r" 

••-i- 	15 having the largest size in said filtering processing step and --' 
, , the offset of each class calculated for each coding block having 

-encoded- 	 -- - -- 	— the largeht size-  are 	as filter parameters. 
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1. An image decoding device comprising: 

a decoder that decodes first information from encoded data, the first 

5 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 

10 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. 

15 

2. An image 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 

20 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 

1 process is not carried out on the coding block, the filtering process on the largest 

25 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. An image encoding device comprising: 

30 a coding parameter determinator that determines a largest coding block 
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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 

5 	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 

10 	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.  An image encoding method comprising: 

15 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 

20 	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 

25 	indicating whether or not to carry out the filtering process on the one of the 

coding blocks. 

5. A bit stream which is obtained by carrying out a filtering process on a picture 

and encoding, the bit stream comprising: 

30 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 

5 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. 

10 


