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Claims 

[1] An image decoding method for generating 	d decoded 

the decoded image being generated by adding a prediction image 

and a difference image comprising, the steps of: 

5 	variable-length-decoding an inputted encoded bit stream 

to obtain a parameter for prediction signal prediction, a 

compressed difference image, filters and class identification 

information for a block in the decoded image, the parameter 

being used for generating the prediction image, the compressed 

10 difference image being used for generating the difference 

image; 

determining a class for the block according to the class 

identification information; and 

carrying out a filtering process on the decoded image 

15 with the filters based on the determined class. 

[2] The image decoding method according to claim 1, wherein 

the class identification information includes information 

indicating whether or not to perform the filtering process on 

20 the decoded image. 
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Claims 

[1] 	An image encoding device comprising: 

a prediction processing unit for detecting a parameter 

5 for prediction signal generation from an input -d image and a 

reference image to generate a prediction mage from said 

parameter for prediction signal generation nd said reference 

image, and for calculating a different• image which is a 

difference between said inputted imag and said prediction 

10 image; 

a difference image compressi unit for compressing the 

difference image calculated by sai prediction processing unit; 

a local decoding unit for decoding the difference image 

compressed by said difference mage compression unit and adding 

15 the difference image decoct thereby and the prediction image 

generated by said predict  ❑n  processing unit to acquire a local 

decoded image; 

a filtering un for carrying out a filtering process of 

compensating for 	distortion superimposed onto the local 

20 decoded image ac uired by said local decoding unit, and for 

outputting the local decoded image filtered thereby to said 

prediction  p  ocessing unit as the reference image; and 

a 	variable 	length 	encoding 	unit 	for 

variable length-encoding the parameter for prediction signal 

25 generation detected by said prediction processing unit, the 

difference image compressed by said difference image 

cc pression unit, and information about a filter which is used 

en said filtering unit carries out the filtering process, 

wherein 

said filtering unit includes a region classifying unit 
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for extracting a feature quantity of each of the regions w ich 

construct the local decoded image acquired by said local 

decoding unit to classify each of the regions into a lass to 

which said each of the regions belongs according to s. id feature 

5 quantity, and a filter designing and processing nit for, for 

each class to which one or more regions, among t regions which 

construct said local decoded image, belong, g erating a filter 

which minimizes an error occurring between .aid inputted image 

and said local decoded image in each of t e one or more regions 

10 belonging to said each class to comps sate for a distortion 

superimposed onto said one or more re ons by using said filter. 

[2] 	The image encoding device a ording to claim 1, wherein 

the filter designing and pro -ssing unit compares errors 

occurring between the inputted mage and the local decoded image 

15 in each of the blocks which onstruct the local decoded image 

acquired by the local dec■ ding unit between before and after 

the filtering process, 	d performs the filtering process on 

a block in which the er or occurring after the filtering process 

is smaller than the ror occurring before the filtering process 

20 and outputs the f tered local decoded image to the prediction 

processing uni as the reference image while not performing the 

filtering pr ess on a block in which the error occurring after 

the filter ng process is equal to or larger than the error 

occurring before the filtering process and outputs the 

25 yet-to be-filtered local decoded image to said prediction 

proc ssing unit as the reference image. 

[3 	The image encoding device according to claim 1, wherein 

he filter designing and processing unit selects a filter which 

minimizes an error occurring between the inputted image and the 

local decoded image in each of the blocks which construct the 
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local decoded image acquired by the local decoding unit from 

among filters which said filter designing and process g unit 

generates for each class to which one or more regions belong 

to compensate for a distortion superimposed onto sa each block 

5 by using said filter. 

[4] 	The image encoding device according to • aim 1, wherein 

the filter designing and processing unit sel is a filter which 

minimizes an error occurring between the •utted image and the 

local decoded image in each of the bloc s which construct the 

10 local decoded image acquired by the ■ cal decoding unit from 

among filters which the filter des ning and processing unit 

generates for each class to whit• one or more regions belong 

and filters prepared in advance o compensate for a distortion 

superimposed onto said each lock by using said filter. 

15 [5] 	The image encoding d ice according to claim 1, wherein 

the filter designing and ocessing unit selects a filter which 

minimizes an error occu ring between the inputted image and the 

local decoded image 	each of the blocks which construct the 

local decoded imag- acquired by the local decoding unit from 

20 among filters which the filter designing and processing unit 

generates for ach class to which one or more regions belong 

and filters ed for an already-encoded frame to compensate for 

a distortion superimposed onto said each block by using said 

filter. 

25 	[6] 	n image decoding device comprising: 

variable 	length 	decoding 	unit 	for 

iable-length-decoding a parameter for prediction signal 

eneration, a compressed difference image, and filter 

information, which are included in a stream; 

a prediction image generating unit for generating a 
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prediction image from both the parameter for prediction si 

generation which said variable length decoding uni ►  has 

variable-length-decoded, and a reference image; 

a decoding unit for decoding the compressed • fference 

5 image which said variable length decoding unit has 

variable-length-decoded, and adding said differ•nce image and 

the prediction image generated by said p ediction image 

generating unit to acquire a decoded imag ; and 

a filtering unit for carrying out a iltering process of 

10 compensating for a distortion superim osed onto the decoded 

image acquired by said decoding unit_ and for outputting the 

decoded image filtered thereby o said prediction image 

generating unit as the reference image, as well as to outside 

said image decoding device as a iltered decoded image, wherein 

15 	said filtering unit i ludes a region classifying unit 

for extracting a feature antity of each of the regions which 

construct the decoded ' ge acquired by said decoding unit to 

classify each of the regions to a class to which said each of 

the regions belong= according to said feature quantity, and 

20 

	

	a filter processi • unit for referring to the filer information 

which said variable length decoding unit has 

variable-len 

to the cla 

classify g 

h-decoded to generate a filter which is applied 

to which each region classified by said region 

unit belongs, and compensate for a distortion 

25 	superi •osed onto a region belonging to said class by using said 

filt 

The image decoding device according to claim 6, wherein 

en the variable length decoding unit variable-length-decodes 

information included in the stream and showing whether or not 

to perform the filtering process on each of the blocks which 



performs the filtering process on a block which the infor 

indicates is subjected to the filtering process, 

tion 

g the 
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construct the decoded image, the filter processing 	it 

blocks which construct said decoded image, and outputting the 

5 filtered decoded image to the prediction image ge rating unit 

as the reference image, as well as to outside said mage decoding 

device as the filtered decoded image, while n performing the 

filtering process on a block which the inf rmation indicates 

is not subjected to the filtering proce s, among the blocks 

10 which construct said decoded image, and outputting the 

yet-to-be-filtered decoded image t• said prediction image 

generating unit as the reference age, as well as to outside 

said image decoding device as 	e filtered decoded image. 

[8] 	An image decoding device comprising: 

15 	a 	variable 	lei•th 	decoding 	unit 	for 

variable-length-decoding a parameter for prediction signal 

generation, a compressed difference image, and filer 

information includin•filter generation information and filter 

selection informat on about each small region, which are 

20 included in a st eam; 

a predic ion image generating unit for generating a 

prediction i 'age from both the parameter for prediction signal 

generation which said variable length decoding unit has 

variable length-decoded, and a reference image; 

25 

	

	 decoding unit for decoding the compressed difference 

ima■ . which said variable length decoding unit has 

-iable-length-decoded, and adding said difference image and 

he prediction image generated by said prediction image 

generating unit to acquire a decoded image; and 

a filtering unit for carrying out a filtering process of 
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image acquired by said decoding unit, and for outputt g the 

decoded image filtered thereby to said predicti 	image 

generating unit as the reference image, as well as o outside 

5 	said image decoding device as a filtered decoded i age, wherein 

includes a filter  pro 

referring to the filer information incl 

said filtering unit 

generation information and the filter se 

about each small region which said variabl  

ssing unit for 

ing the filter 

ction information 

length decoding unit 

10 has variable-length-decoded to compe sate for a distortion 

superimposed onto each small regio 

[9] 	The image decoding device according to claim 8, wherein 

when the variable length decodin unit variable-length-decodes 

selection information include in the stream, and showing a used 

15 

	

	filter and including inform•. tion whether or not to perform the 

filtering process on eac' of the blocks which construct the 

decoded image, the filer processing unit performs a filter 

selection according o said selection information and the 

filtering process n a block which the information indicates 

20 is subjected to c filtering process, among the blocks which 

construct sai decoded image, and outputting the filtered 

decoded ima• to the prediction image generating unit as the 

reference mage, as well as to outside said image decoding 

device a the filtered decoded image, while not performing the 

25 filte ng process on a block which the information indicates 

is 	subjected to the filtering process, among the blocks 

h construct said decoded image, and outputting the 

t-to-be-filtered decoded image to said prediction image 

generating unit as the reference image, as well as to outside 

30 said image decoding device as the filtered decoded image. 
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[10] An image encoding method comprising: 

a prediction processing step of a prediction 

unit detecting a parameter for prediction signal 

from an inputted image and a reference image t 

proc using 

ge -ration 

nerate a 

5 prediction image from said parameter for predi ion signal 

generation and said reference image, and alculating a 

difference image which is a difference betwe n said inputted 

image and said prediction image; 

a difference image compression 

10 difference image compression unit com ressing the difference 

image calculated by said predictio processing unit; 

a local decoding processing tep of a local decoding unit 

decoding the difference image compressed by said difference 

image compression unit and ad ng the difference image decoded 

15 thereby and the prediction mage generated by said prediction 

processing unit to acqui e a local decoded image; 

a filtering proc- sing step of a filtering unit carrying 

out a filtering pr.,ess of compensating for a distortion 

superimposed onto e local decoded image acquired by said local 

20 decoding unit, a d outputting the local decoded image filtered 

thereby to sa d prediction processing unit as the reference 

image; and 

a v iable length encoding processing step of a variable 

length -ncoding unit variable-length-encoding the parameter 

25 for ediction signal generation detected by said prediction 

pr. essing unit, the difference image compressed by said 

ifference image compression unit, and information about a 

filter which is used when said filtering unit carries out the 

filtering process, wherein 

30 	a region classifying unit of said filtering unit includes 
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a region classification processing step of extracting a fe Lure 

quantity of each of the regions which construct the local 

decoded image acquired by said local decoding unit t ■ classify 

each of the regions into a class to which said each of he regions 

5 belongs according to said feature quantity, 	d a filter 

designing and processing unit of said filteri unit includes 

a filter processing step of, for each class t which one or more 

regions, among the regions which construe said local decoded 

image, belong, generating a filter wh h minimizes an error 

10 occurring between said inputted imag- and said local decoded 

image in each of the one or more reg ons belonging to said each 

class to compensate for a distort ■n superimposed onto said one 

or more regions by using said liter. 

[11] An image decoding met d comprising: 

15 

	

	a variable length de .ding processing step of a variable 

length decoding unit var able-length-decoding a parameter for 

prediction signal gen- ation, a compressed difference image, 

and filter informat on, which are included in a stream; 

a predictio image generating processing step of a 

20 prediction imag generating unit generating a prediction image 

from both the arameter for prediction signal generation which 

said variab length decoding unit has variable-length-decoded, 

and a reference image; 

decoding process step of a decoding unit decoding the 

25 	compressed difference image which said variable length decoding 

uni has variable-length-decoded, and adding said difference 

i mage and the prediction image generated by said prediction 

image generating unit to acquire a decoded image; and 

a filtering processing step of a filtering unit carrying 

30 out a filtering process of compensating for a distortion 
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superimposed onto the decoded image acquired by said dec ing 

unit, and outputting the decoded image filtered thereby o said 

prediction image generating unit as the reference image, as well 

as to outside said filtering unit as a filtered dec ded image, 

5 wherein 

a region classifying unit of said filtering unit includes 

a region classification process step of ext :acting a feature 

quantity of each of the regions which construct the decoded 

image acquired by said decoding unit t classify each of the 

10 regions to a class to which said eac of the regions belongs 

according to said feature quantity, ld a filter processing unit 

of said filtering unit includes 	filter processing step of 

referring to the filter information which said variable length 

decoding unit has variable-le gth-decoded to generate a filter 

15 which is applied to the cl s to which each region classified 

by said region classifyi • g unit belongs, and compensate for a 

distortion superimpos onto a region belonging to said class 

by using said filte 

[12] An image decoding device comprising: 

20 

	

	a variables length decoding processing step of a variable 

length decoding unit variable-length-decoding a parameter for 

prediction signal generation, a compressed difference image, 

and filte information including filter generation information 

and fil er selection information about each small region, which 

25 are a icluded in a stream; 

a prediction image generating processing step of a 

ediction image generating unit generating a prediction image 

from both the parameter for prediction signal generation which 

said variable length decoding unit has variable-length-decoded, 

30 and a reference image; 
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a decoding process step of a decoding unit decodi • the 

compressed difference image which said variable length coding 

unit has variable-length-decoded, and adding said •fference 

image and the prediction image generated by sai. prediction 

5 image generating unit to acquire a decoded image; and 

a filtering processing step of a filter g unit carrying 

out a filtering process of compensating for a distortion 

superimposed onto the decoded image acqu red by said decoding 

unit, and outputting the decoded image ltered thereby to said 

10 	prediction image generating unit as t reference image, as well 

as to outside said filtering unit 	a filtered decoded image, 

wherein 

a filter processing uni of said filtering unit includes 

a filter processing step of ferring to the filter information 

15 including the filter ge -ration information and the filter 

selection information about each small region which said 

variable length deco ing unit has variable-length-decoded to 

compensate for a •istortion superimposed onto each small 

region, 

20 


