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Claims

(1] An image decoding method for generating a decoded image,
the decoded image being generated by adding a prediction image
and a difference image comprising, the steps of:

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
difference 1image 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

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

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 inputtégd image and a
reference image to generate a prediction ¥mage from said
parameter for prediction signal generation And said reference
image, and for calculating a differencg image which is a
difference between said inputted imagg and said prediction
10 image;
a difference image compressi unit for compressing the
difference image calculated by said prediction processingunit;
a local decoding unit for/decoding the difference image
compressed by said difference Amage compression unit and adding
15 the difference image decod thereby and the prediction image
generated by said predict Yon processing unit to acquire a local
decoded image;

a filtering unif for carrying out a filtering process of
compensating for distortion superimposed onto the local
20 decoded image acdguired by said local decoding unit, and for

outputting the/local decoded image filtered thereby to said

prediction pYocessing unit as the reference image; and
variable length encoding unit for

variable/length-encoding the parameter for prediction signal
25 generaf/ion detected by said prediction processing unit, the
diff¢rence 1image compressed by said difference image
copfpression 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 wHich
construct the local decoded image acquired by said/local
decoding unit to classify each of the regions into a
which said each of the regions belongs according to s#id feature
quantity, and a filter designing and processing ynit for, for
each class to which one or more regions, among th¢ regions which
construct said local decoded image, belong, gefierating a filter
which minimizes an error occurring between gaid inputted image
and said local decoded image in each of tlfe one or more regions
belonging to said each class to compefisate for a distortion
superimposed onto said one or more regions by using said filter.
[2] The image encoding device ag€ording to claim 1, wherein
the filter designing and procgssing unit compares errors
occurring between the inputted/Amage and the local decoded image
in each of the blocks which £Lonstruct the local decoded image
acquired by the local degpding unit between before and after
the filtering process, And performs the filtering process on
a block in which the exrfor occurring after the filtering process
is smaller than the gtror occurring before the filtering process
and outputs the f£¥ltered local decoded image to the prediction
processing unit/as the reference image while not performing the
filtering protess on a block in which the error occurring after
the filtexring process is equal to or larger than the error
occurring before the filtering process and outputs the
yvet-tofbe-filtered local decoded image to said prediction
procgssing unit as the reference image.

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 acgquired by the local decoding unit/from
among filters which said filter designing and processi
generates for each class to which one or more regiocfis belong
to compensate for a distortion superimposed onto said each block
by using said filter.

[4] The image encoding device according to aim 1, wherein
the filter designing and processing unit selegtts a filter which
minimizes an error occurring between the ipputted image and the
local decoded image in each of the blocks which construct the
local decoded image acquired by the cal decoding unit from
among filters which the filter designing and processing unit
generates for each class to whiclf one or more regions belong
and filters prepared in advance/to compensate for a distortion
superimposed onto said each plock by using said filter.

[5] The image encoding defrice according to claim 1, wherein
the filter designing and phocessing unit selects a filter which
minimizeg an error occuyring 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
among filters whfch the filter designing and processing unit
generates for fach class to which one or more regions belong
and filters ybSed for an already-encoded frame to compensate for
a distortipn superimposed onto said each block by using said
filter.
[6] n image decoding device comprising:

a 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 sigfal
generation which sgaid wvariable 1length decoding unif/ has
variable-length-decoded, and a reference image;

a decoding unit for decoding the compressed fference

image which said wvariable 1length decoding/ unit has
variable-length-decoded, and adding said differgnce image and
the prediction image generated by said pfediction image
generating unit to acquire a decoded imag and
a filtering unit for carrying out a f£iltering process of
compensating for a distortion superimposed onto the decoded
image acquired by said decoding uni and for outputting the
decoded image filtered thereby Ko said prediction image
generating unit as the reference/image, as well as to outside
said image decoding device as afiltered decoded image, wherein

said filtering unit ipftludes a region classifying unit
for extracting a feature antity of each of the regions which
construct the decoded iwage acquired by said decoding unit to
classify each of the yegions to a class to which said each of
the regions belongs/according to said feature quantity, and
a filter processing unit for referring to the filer information
which said variable length decoding unit has
variable-length-decoded to generate a filter which is applied
to the clagk to which each region classified by said region

classifyjng unit belongs, and compensate for a distortion

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
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construct the decoded image, the filter processing

performs the filtering process on a block which the information
indicatesg ig subjected to the filtering process, awbng the
blocks which construct said decoded image, and outpydtting the
filtered decoded image to the prediction image gengrating unit
as the reference image, as well as to outside said/Amage decoding
device as the filtered decoded image, while ngt performing the
filtering process on a block which the infgprmation indicates
is not subjected to the filtering procegs, among the blocks
which construct said decoded image/ and outputting the
yet-to-be-filtered decoded image tg 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 devicg comprising:
a variable lerngth decoding unit for
variable-length-decoding /a parameter for prediction signal
generation, a compregsed difference image, and filer
information including/filter generation information and filter
gelection informatAon about each small region, which are
included in a styeam;

a predicfion image genergting unit for generating a
prediction ipage from both the parameter for prediction signal
generation/ which said wvariable length decoding unit has
variable/length-decoded, and a reference image;
decoding unit for decoding the compressed difference
ima which said wvariable 1length decoding wunit has
iable-length-decoded, and adding said difference image and
he prediction image generated by said prediction image

generating unit to acgquire a decoded image; and

a filtering unit for carrying out a filtering process of
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decoded image filtered thereby to said predictigh image
generating unit as the reference image, as well as Afo outside
said image decoding device as a filtered decoded inage, wherein
gsaid filtering unit includes a filter procéssing unit for
referring to the filer information including the filter
generation information and the filter selfction information
about each small region which said variablg length decodingunit
has variable-length-decoded to compefisate for a distortion
superimposed onto each small regio
[9] The image decoding device agcording to claim 8, wherein
when the variable length decoding unit variable-length-decodes
selection information includegin the stream, and showing a used
filter and including inform#tion whether or not to perform the
filtering process on eacyl of the blocks which construct the
decoded image, the filyer processing unit performs a filter
selection according /to said selection information and the
filtering process ¢gn a block which the information indicates
is subjected to e filtering process, among the blocks which
construct said/ decoded image, and outputting the filtered
decoded imagé to the prediction image generating unit as the
reference as well as to outside said image decoding
device ag the filtered decoded image, while not performing the
filterAng process on a block which the information indicates
is t subjected to the filtering process, among the blocks
wh/ich construct said decoded image, and outputting the

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

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

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 proceSsing

unit detecting a parameter for prediction signal genfération
from an inputted image and a reference image to nerate a
5 ©prediction image from said parameter for predigition signal
generation and said reference image, and galculating a
difference image which is a difference betweén said inputted
image and said prediction image;

a difference image compression
10 difference image compression unit compressing the difference

image calculated by said predictiory processing unit;

a local decoding processing gtep of a local decoding unit
decoding the difference image ¢gompressed by said difference
image compression unit and adding the difference image decoded
15 thereby and the prediction Zmage generated by said prediction

processing unit to acquife a local decoded image;

a filtering procedsing step of a filtering unit carrying
out a filtering prgtess of compensating for a distortion
superimposed onto thie local decoded image acquired by said local
20 decoding unit, ayd outputting the local decoded image filtered

thereby to sajd prediction processing unit as the reference

25 for pfediction signal generation detected by said prediction

protessing 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

a region classifying unit of said filtering unit includes
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a region classification processing step of extracting a fefture
guantity of each of the regions which construct the¢ local
decoded image acguired by said local decoding unit tg/classify
each of the regions into a class to which said each of/the regions
5 Dbelongs according to sgaid feature quantity, &and a filter
designing and processing unit of said filteri unit includes
a filter processing step of, for each class t¢g which one or more
regions, among the regions which construcy said local decoded
image, belong, generating a filter whifh minimizes an error
10 occurring between said inputted imag¢ and said local decoded
image in each of the one or more regjons belonging to said each
class to compensate for a distortifn superimposed onto said one
or more regions by using said f£ilter.
[11] An image decoding meth6d comprising:
15 a variable length degbding processing step of a variable
length decoding unit varjable-length-decoding a parameter for
prediction signal genefation, a compressed difference image,
and filter informatjon, which are included in a stream;
image generating processing step of a
20 prediction image/generating unit generating a prediction image
from both the garameter for prediction signal generation which
said variablé length decoding unit has variable-length-decoded,
and a refgrence image;
a/decoding process step of a decoding unit decoding the
25 comprgssed difference image which said variable length decoding
unif has variable-length-decoded, and adding said difference
ifiage 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

out a filtering process of compensating for a distortion
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superimposed onto the decoded image acquired by said dec
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@gded image,
wherein

a region classifying unit of said filterigg unit includes
a region classification process step of extfacting a feature
guantity of each of the regions which copstruct the decoded
image acquired by said decoding unit tg/classify each of the
regions to a class to which said eacly of the regions belongs
according to said feature quantity, da filter processingunit
of said filtering unit includes filter processing step of
referring to the filter informafion which said variable length
decoding unit has variable-length-decoded to generate a filter
which is applied to the clgbs to which each region classified
by said region classifyig unit belongs, and compensate for a
distortion superimpos onto a region belonging to said class
by using said filte
[12] An image degbding device comprising:

a variable/length decoding processing step of a variable
length decodiyg unit variable-length-decoding a parameter for
prediction #£ignal generation, a compressed difference image,
and filtey information including filter generation information
and fil{fer selection information about each small region, which
are ificluded 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,

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 décoding
unit has variable-length-decoded, and adding said fference
image and the prediction image generated by saig¢f prediction
image generating unit to acquire a decoded imgge; and

a filtering processing step of a filterjhg unit carrying
out a filtering process of compensating/for a distortion
superimposed onto the decoded image acquyred by said decoding
unit, and outputting the decoded image ltered thereby to said
prediction image generating unit as thé reference image, as well
as to outside said filtering unit a filtered decoded image,
wherein

a filter processing unit/of said filtering unit includes
a filter processing step of yeferring to the filter information
including the filter gendration information and the filter
selection information /about each small region which said
variable length decogfing unit has variable-length-decoded to

compensate for a Aistortion superimposed onto each small

region.




