
CLAIMS 

[1] 	 An image encoding device comprising: 

a filter that carries out a filtering process on a loc./ 

decoded image which is a result of addition of a difference age 

5 decoded from compressed data about an inputted imag and a 

prediction image; and 

a variable length encoder that vari . e-length-encodes 

10 said compressed data and a filter pa meter used when the 

filtering process is carried out b, said filter, and that 

generates a coded bitstream into 	ich coded data about said 

compressed data and coded data out said filter parameter are 

multiplexed, 

15 

	

	wherein said filter determines a classification method of 

carrying out a class classification on each coding block having 

a largest size, carries out a class classification on each pixel 

within , 	 each coding block having a largest size 

by using said assification method, calculates an offset value 

20 	for each cl 	for each coding block having the largest size, and 

carries It a pixel adaptive offset process of adding said offset 

value o a pixel value of a pixel belonging to a corresponding 

, and said variable length encoder variable-length-encodes 

n index indicating the classification method of carrying out a 

class classification on each coding block having the largest size, 

the classification 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 

size on a basis of a binarization process using a truncated unary 



[2] 
	

The image encoding device according to claim 1, where in a maximum 

of said offset value is determined by a bit depth of said decoded imaae. 

[ 3] 	The 	image encoding device according to claim 2, wherein 

said 	image encoding device includes: a slice partitioner t1 t 

5 partitions an inputted image into slices which are a plurality 
/
part 

images; a coding parameter determinator that determines th largest 

size of a coding block which is a unit to be processed a a time when 

an encoding process is carried out and also determine an upper limit 

on a number of hierarchies at a time when a coding blop having the largest 

10 size is partitioned hierarchically, and that assigns a coding mode to 

each of coding blocks which are partitione 'hierarchically; a block 

partitioner that partitions a slice whic is partitioned by said slice 

partitioner into coding blocks each h. ing the largest size determined 

by said coding parameter determina or, and that partitions each of said 

15 

	

	coding blocks hierarchically i c blocks until its number of hierarchies 

reaches the upper limit on t• number of hierarchies which is determined 

by said coding paramete determinator; a predictor that carries out 

a prediction process -ccording to the coding mode assigned by said coding 

parameter determi ator on each of the coding blocks which are partitioned 

20 by said bloc partitioner so as to generate a prediction image; a 

difference image generator that generates a difference image between 

each of he coding blocks which are partitioned by said block partitioner 

and the prediction image generated by said predictor; an image 

=pressor 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 decodes the difference image from 

the compressed data outputted 



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 encode 

variable-length-encodes header information of each slice inclu ng 

5 information about the partitioning into the slices by sai slice 

partitioner the compressed data outputted from said image compressor, 

the coding mode assigned by said coding parameter yeerminator, a 

quantization matrix parameter for generating a quanti tion matrix used 

when the transform coefficients are quantized by s• d image compressor, 

10 and the filter parameter used when the filteri process is carried out 

by said filter 

so as to generate a cod bitstream into which coded data 

about said header information, the oded data about said compressed data; 

15 coded data about said coding de, coded data about said quantization 

matrix parameter, and the oded data about said filter parameter- 

are multiplexed. 

[ 4] The 	ima• encoding device according to claim -3, wherein 

when an intra co ng mode is assigned, as the coding mode corresponding 

20 to a coding b ock partitioned by the block partitioner, by the coding 

parameter .eterminator, the predictor carries out an intra-frame 

predic on process corresponding to said intra coding mode on each 

pre ction block which is a unit for prediction process at a time of 

rrying out the prediction process on said coding block so as to generate 

a prediction image. 

[ 5] The 	image encoding device according to claim 4, 

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 

r-r-i-e43--eut—a-mot tart—comp trrnrrt'-etcd 	dIL 	t 	practtss 
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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 

image. 

	

5 	[ 6] The 	dmage encoding device according to cla 	5, 

wherein the coding parameter determinator determin 	both a 

quantization parameter used when the differen 	image is 

compressed and a transformation block partiti ing state for 

each of the coding blocks, and also det mines an intra 

	

10 	prediction parameter or an inter predictiot parameter used when 
/ 

the prediction process is carried out f r each prediction block 

of said coding block, the predictor arries out an intra-frame 

prediction process by using sa 	intra prediction parameter 

when an intra coding mode is signed by said coding parameter 

15 determinator and carries o•L. a motion-compensated prediction 

process by using said i er prediction parameter when an inter 

coding mode is assig --d by said coding parameter determinator, 

the image compres r carries out the transformation process on 

the diff_erenc= image generated by the difference image 

20 generator f. each transformation block determined by said 

coding pa -meter determinator, and also quantizes the transform 

coefficients of said difference image by using the quantization 

par eter and the quantization matrix parameter which are 

termined by said coding parameter determinator and outputs 

25 the transform coefficients quantized 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 



parameter or the inter prediction parameter, wii:;

00/////

/////  

determined by said coding parameter determinator, and 

transformation block partitioning information so as to generat 

the coded bitstream into which the coded data about 	id 

5 compressed data, the coded data about said coding mo.  , the 

coded data about said quantization matrix parameter , /he coded 
/ 

data about said filter parameter, the coded dat6 about said 

header information, coded data about said antra prediction 

parameter or said inter prediction parameter, and coded data 

10 about said transformation block partitioning information are 

multiplexed. 

[ 7] 	 An image decoding d= ice comprising: 

a variable length decoder that variable-length-decodes 

compressed data and a f' er parameter from coded data 

15 multiplexed into a coded .itstream; and 

a filter that car 'ies out a filtering process on a decoded 

image decoded from t compressed data variable-length-decoded 

by said variable ength decoder by using the filter parameter 

variable-leng -decoded by said variable length decoder)  

20 

 

 

Wherein said 	variable 	length 	decoder 

va able-length-decodes, as a filter parameter, an index 

:ndicating a classification method of carrying out a class 

2C 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 	amid aid fn. tor ,siactdif Jet) th.e 	 
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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 class classification on each pixel by using the 

5 	classification method of carrying out a class classificat •n, the 

classification method 	 specified for each ding block 

about the offset value for each class for each codiPt block having the 

largest size, and carries out a pixel adaptive (4fset process of adding 

10 	said offset value to a pixel value of a pixel belonging to a corresponding 

class. 

[8] 	The image decoding device accor ing to claim 7, wherein a maximum 

of said offset value is determined 	a bit depth of said decoded image. 

[ 91 	The 	image decoding :evice according to claim '8, wherein 

15 	said 	dmage decoding dev e includes: a variable length decoder that 

variable-length-decodes eader information about each slice, a 

quantization matrix rameter, and a filter parameter from the coded 

data multiplexe into the coded bitstream, and that 

variable-lengt decodes compressed data and a ceding mode associated 

20 	with each o coding blocks which are hierarchically partitioned from 

said cod 	data; a predictor that carries out a prediction process 

accor ng to the coding mode variable-length--decoded by said variable 

le•th decoder and associated with the coding block so as to generate 

prediction image; a difference image generator that inverse-quantizes 

transform 	coefficients 	which 	are 	compressed 	data 

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 that inverse-transforms the transform 

t20- 

having said largest size, calculates an offset value fr the parameter 

eP  



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 an 

the prediction image generated by said predictor so as to gene 

5 a decoded image. 

[ 10] The 	image decoding device according t.o laim 

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 sut an intra-frame 

10 

	

	prediction process corresponding to said i ra coding mode on each 

prediction block which is a unit for pre■ iction process at a time 

of carrying out the prediction pro 	s on said coding block so 

as to generate a prediction ima 

[ 111 The 	-image decodiri device according to claim 10, 

15 wherein when the coding ■de variable-length-decoded by the 

variable length decoder d associated with the coding block is 

an inter coding ode, the predictor carries out a 

motion-compensate prediction process on each prediction block 

which is a unit 

20 the predic 

image so 

[ 	12] 

or prediction process at a time of carrying out 

process on the coding block by using a reference 

to generate a prediction image, 

The 	image decoding device according to claim 11, 

whe' ein when variable-length-decoding the compressed data, the 

ding mode, and an adaptation parameter set from the coded data 

r 	multiplexed 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 associated wlth the coding block is 



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 an 

associated with the coding block is an inter coding mode, cars 

5 	out the motion-compensated prediction process by using saunter 

prediction parameter, and the difference image  ,enerator 
/ 

inverse-transforms the transform coefficients inverse-quantized 

thereby for each of transformation blocks acquired from the 

transformation 
	

block 
	

partitioning 
	

information 

10 variable-length-decoded by said variable length decoder so as to 

generate a difference image before c• pression. 

[ 131 	 An image encod g method comprising: 

a filtering process step of filter carrying out a filtering 

process on a local decoded i. ge which is a result of addition 

15 of a difference image decoded from compressed data about an 

inputted image and a prediction image; and 

a variab length encoding process step of a variable length 

20 encoder va able-length-encoding said compressed data and a 

filter p. ameter used when the filtering process is carried out 

in sa filtering process step, and generating a coded bitstream 

in which coded data about said compressed data and coded data 

'out 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, 

carrying out a class classification on each pixel within 

each coding block having the largest size by using 

4 	 cuid elaccifloati n m 	 at. g 	 
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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 variabl 

length encoding process step includes the steps 

5 variable-length-encoding an index indicating the 

classification method of carrying out a class clas fication 

on each coding block having the largest size, the c .ossification 

method being determined in said filtering proce step, and also 

variable-length-encoding a parameter about e offset value for 

10 each class determined for each coding bl k having the largest 

size on a basis of a binarization proce using a truncated unary 

code. 

[ 	1 4 ] 	An image encodin method comprising: 

a filtering process 	ep of a filter carrying out a 

15 filtering process on a lo al decoded image which is a result 

of addition of a difference image decoded from compressed data 

about an inputted im.- ge and a prediction image ; and 

riable length encoding process step of a variable 

lengt encoder variable-length-encoding said compressed data 

an 	filter parameter used when the filtering process is 

arried out in said filtering process step, and generating a 

coded bit stream into which coded data about said compressed data 

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, 



each coding block having the largest size by using 

said classification method, determining a parameter for 

calculating an offset value for each class and also calculatin 

an offset value for each class from said parameter, and carr ng 

5 out a pixel adaptive offset process of adding said offse value 

to a pixel value of a pixel belonging to a correspon 	g class, 

and said variable length coding process step incl es the steps 

of variable-length-encoding an index ndicating the 

classification method of carrying out a clapt classification on 

10 each coding block having the largest 	, the classification 

Ff method being determined by said filte ng process 

e 

 

each class determined for each coding block having the largest 

size on a basis of a binariza ion process using a truncated unary 

15 	code. 

[ 15] 

	

	An image decoding method comprising: 

a variable len th decoding process step of a variable length 

decoder variable ength-decoding compressed data and a filter 

parameter fro coded data multiplexed into a coded bi tstrearn; 

20 

	

	a fil ring process step of a filter carrying out a filtering 

process =n a decoded image decoded from the compressed data 

varia. -length-decoded in said variable length decoding process 

st 	by using the filter parameter variable-length-decoded in said 

ariable length decoding process step)  

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 carrying out a class 

g  

step, and also 

variable-length-encoding a paramet r about the offset value for 



	E6 	 

a largest size from the coded data multiplexed into said coded 

bitstream, and also variable-length-decoding a parameter abo 

an offset value for each class for each coding block havi the 

largest size on a basis of a binarization proce 	using a 

5 truncated unary code, and said filtering proces step includes 

the steps of specifying the classification ethod of carrying 

out a class classification on each ing block having the 

largest size by using the index i icating the classification 

method of carrying out a cla = classification on each coding 

10 block having the lar t size, carrying out a class 

classification on eac►  pixel by using the classification method 

of carrying out 	class classification, the classification 

method 	 specified for each coding block having 

said la est size, calculating an offset value from the 

15 par eter for calculating the offset value for each class for 

ch coding block having the largest size, 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. 
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CLAIMS 

[1] An image encoding device comprising: 

an image compressor that carries out a transformation process on a difference 

image between an inputted image and a prediction image and quantizes transform 

	

5 	coefficients of the difference image and outputs the quantized transform coefficients as 

compressed data; 

a filter that carries out a filtering process on a local decoded image which is a 

result of addition of the difference image decoded from the compressed data and the 

prediction image; and 

	

10 	 a variable length encoder that variable-length-encodes the compressed data 

and a filter parameter used when the filtering process is carried out by the filter and 

generates a coded bitstream into which coded data of the compressed data and coded 

data of the filter parameter are multiplexed, 

wherein the filter determines a classification method for each coding block 

	

15 	having a largest size, carries out a classification on each pixel within each coding block 

having the largest size by using the classification method, calculates an offset value for 

each class for each coding block having the largest size, and carries out a pixel adaptive 

offset process by which the offset value is added to a pixel value of a pixel belonging to 

a corresponding class, and 

	

20 	 the variable length encoder variable-length-encodes a quantization matrix 

parameter for generating a quantization matrix used when the transform coefficients are 

quantized by the image compressor and an index indicating the classification method 

for each coding block having the largest size, the classification method being 

determined by the filter, and variable-length-encodes a parameter of the offset value for 

	

25 	each class on a basis of a binarization process using a truncated unary code. 

[2] An image decoding device comprising: 

a variable length decoder that variable-length-decodes compressed data, a 

filter parameter and a quantization matrix parameter from coded data multiplexed into 

	

30 	a coded bitstream; 
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a difference image generator that inverse-quantizes transform coefficients of a 

block obtained from the compressed data by using the quantization matrix parameter 

which is variable-length-decoded by the variable length decoder and inverse-transforms 

the inverse-quantized transform coefficients to generate a difference image; 

	

5 	 a decoded image generator that adds the difference image and a prediction 

image to generate a decoded image; and 

a filter that carries out a filtering process on the decoded image decoded from 

the compressed data by using the filter parameter, 

wherein the variable length decoder variable-length-decodes, as a filter 

	

10 	parameter, an index indicating a classification method for each coding block having a 

largest size from the coded data, and variable-length-decodes a parameter of an offset 

value for each class on which a binarization process using a truncated unary code is 

performed, and 

the filter specifies the classification method for each coding block having the 

	

15 	largest size by using the index, carries out a classification on each pixel by using the 

classification method specified for each coding block having the largest size, and carries 

out a pixel adaptive offset process by which the offset value is added to a pixel value of 

a pixel belonging to a corresponding class. 

	

20 	[3] 	An image encoding method comprising: 

an image compression step of an image compressor carrying out a 

transformation process on a difference image between an inputted image and a 

prediction image and quantizing transform coefficients of the difference image and 

outputting the quantized transform coefficients as compressed data; 

	

25 	 a filtering process step of a filter carrying out a filtering process on a local 

decoded image which is a result of addition of the difference image decoded from 

compressed data and the prediction image; and 

a variable length encoding process step of a variable length encoder variable-

length-encoding the compressed data and a filter parameter used when the filtering 

	

30 	process is carried out in the filtering process step, and generating a coded bitstream 
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into which coded data of the compressed data and coded data of the filter parameter 

are multiplexed, 

wherein the filtering process step includes the steps of determining a 

classification method for each coding block having a largest size, carrying out a 

	

5 	classification on each pixel within each coding block having the largest size by using 

the classification method, calculating an offset value for each class, and carrying out a 

pixel adaptive offset process by which the offset value is added to a pixel value of a 

pixel belonging to a corresponding class, and 

the variable length encoding process step includes the steps of variable-length- 

	

10 	encoding a quantization matrix parameter for generating a quantization matrix used 

when the transform coefficients are quantized in the image compression step and an 

index indicating the classification method for each coding block having the largest size, 

the classification method being determined in the filtering process step, and variable-

length-encoding a parameter of the offset value for each class on a basis of a 

	

15 	binarization process using a truncated unary code. 

[4] 	An image decoding method comprising: 

a variable length decoding process step of a variable length decoder variable- 

length-decoding compressed data, a filter parameter and a quantization matrix 

	

20 	parameter from coded data multiplexed into a coded bitstream; 

a difference image generation step of a difference image generator inverse-

quantizing transform coefficients of a block obtained from the compressed data by using 

the quantization matrix parameter which is variable-length-decoded in the variable 

length decoding process step and inverse-transforming the inverse-quantized transform 

	

25 	coefficients to generate a difference image; 

a decoded image generation step of a decoded image generator adding the 

difference image and a prediction image to generate a decoded image; and 

a filtering process step of a filter carrying out a filtering process on the decoded 

image decoded from the compressed data by using the filter parameter, 
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wherein the variable length decoding process step includes the steps of 

variable-length-decoding, as a filter parameter, an index indicating a classification 

method for each coding block having a largest size from the coded data, and variable-

length-decoding a parameter of an offset value for each class on which a binarization 

	

5 	process using a truncated unary code is performed, and 

the filtering process step includes the steps of specifying the classification 

method for each coding block having the largest size by using the index, carrying out a 

classification on each pixel by using the classification method specified for each coding 

block having the largest size, and carrying out a pixel adaptive offset process by which 

	

10 	the offset value is added to a pixel value of a pixel belonging to a corresponding class. 

[5] 	A medium storing a bitstream having coded data, the coded data comprising: 

variable-length-encoded data obtained by carrying out a transformation 

process on a difference image data between an inputted image and a prediction image, 

	

15 	quantizing transform coefficients of the difference image and variable-length-encoding 

the quantized transform coefficients as compressed data; and 

variable-length-encoded data of a filter parameter used when a filtering 

process is carried out on a local decoded image which is a result of addition of the 

difference image decoded from the compressed data and the prediction image, 

	

20 	 wherein the filtering process includes 

determining a classification method for each coding block having a largest size, 

carrying out a classification on each pixel within each coding block having the 

largest size by using the classification method, 

calculating an offset value for each class, and 

	

25 	 carrying out a pixel adaptive offset process by which the offset value is added 

to a pixel value of a pixel belonging to a corresponding class, 

wherein the variable-length-encoded data include 

variable-length-encoded data of a quantization matrix parameter for generating 

a quantization matrix used when the transform coefficients of the difference image are 

	

30 	quantized, 
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variable-length-encoded data of an index indicating the classification method 

for each coding block having the largest size, and 

variable-length-encoded data of a parameter of the offset value for each class 

on a basis of a binarization process using a truncated unary code. 

5 


