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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 ima 

5 decoded from compressed data about an inputted image arid a 

prediction image, and that outputs the local decoded image 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 parameter used when the 

filtering process is carried out by /said filter, and that 

generates a coded bitstream into which 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 class classification on each coding block 
/ 

having a largest size, carries out a class classification on 

each pixel witKin a block in question by using said 

classificatic^ method, calculates an offset value for each 

20 class, and jz'arries 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 encoder 

vaifiable-length-encodes an 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 

code-: — • 
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[2] The video encoding device according to claim 1, wherein 

said 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 

5 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 hierarchies 

at a time when a coding block having the largest size is 

partitioned hierarchically, and that assigns a coding mode to 
/ / 

10 each of coding blocks which are partitioned hierarchically; 
y 

a block 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 

15 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 process according to the coding mode assigned by 
/ 

said coding parameter determinator on each of the coding blocks 

20 which are partitioned by said block partitioner so as to 

generate a prediction image; a difference 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 

25 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 

-SO d&e©des-fej=}e-d-i-f-f ere-nee- -image -f-r om the compressed-data out-putted 



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 dat 

outputted from said image compressor, the coding mode assiqtied 

by said coding parameter determinator, a quantization/matrix 

parameter for generating a quantization matrix used when the 

transform coefficients are quantized by said imag^ compressor, 

the filter parameter used when the filtering process is carried 

out by said filter, and header information of each slice 

including information about the partitioning into the slices 

by said slice partitioner so as to generate a coded bitstream 

into which the coded data about said compressed data, coded data 

about said coding mode, coded 'data about said quantization 

matrix parameter, the coded data about said filter parameter, 

and coded data about said header information are multiplexed. 

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

when an intra coding mode is assigned, as the coding mode 

corresponding to a coding block partitioned by the block 

partitioner, by the coding parameter determinator, the 

predictor. carries out an intra-frame prediction process 

corresponding to said intra coding mode on each prediction block 

which is a unit for prediction process at a time of carrying 

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

/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 

—prediefc&r- ea-rr-ies-ou-t-a-motion—compen&ated predi-ct-i-orr process-
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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] The video encoding device according to claim 4, wherein 

the coding parameter determinator determines t^oth a 

quantization parameter used when the difference,/image is 

compressed and a transformation block partitioning 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 for/teach prediction block 

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

prediction process by using said intra prediction parameter 

when an intra coding mode is assigned by said coding parameter 

determinator and carries out a motion-compensated prediction 

process by using said inte' prediction parameter when an inter 

coding mode is assigned by said coding parameter determinator, 

the image compressor carries out the transformation process on 

the difference image generated by the difference image 

generator foj? each transformation block determined by said 

15 

20 

/ 

coding parameter determinator, and also quantizes the transform 

coefficients of said difference image by using the quantization 

parcurieter and the quantization matrix parameter which are 

determined 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 

-SO eneodes va-r-i-a-b-te—length-
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parameter or the inter prediction parameter, which is 

determined by said coding parameter determinator, and 

transformation block partitioning information so as to generate 

the coded bitstream into which the coded data about saic 

5 compressed data, the coded data about said coding mode, 1 he 

coded data about said quantization matrix parameter, th^'coded 

data about said filter parameter, the coded data about said 

header information, coded data about said intrX prediction 

parameter or said inter prediction parameter, and coded data 

10 about said transformation block partitioning information are 

multiplexed. 

[6] A video decoding device comprising: 

a variable length decoder that variable-length-decodes 

compressed data and a filter parameter from coded data 

15 multiplexed into a coded bitstream; and 

a filter that carries out a filtering process on a decoded 

image decoded from the compressed data variable-length-decoded 

by said variable length decoder by using the filter parameter 

variable-length/aecoded by said variable length decoder, and 

20 that outputs the decoded image on which the filtering process 

is carried out as a reproduced image, 

wHerein said variable length decoder 

variable-length-decodes, as a filter parameter, an index 

indicating a classification method of carrying out a class 

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 -specifies -1he-e-l-a-ssif-i-oat-i-QR-mefcfaed-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 cl 

5 classification on each pixel by using the classification 

of carrying out a class classification, the classification 

method corresponding to each coding block having said largest 

size, calculates an offset value from the parameter about the 

offset value for each class for each coding block having the 

10 largest size, and carries out a pixel adaptive offset process 

of adding said offset value to a pixel val^fe of a pixel belonging 

to a corresponding class. 

[7] The video decoding device according to claim 6, wherein 

said video decoding device includes: a variable length decoder 

15 that variable-length-decodes header information about each 
/ 

slice, a quantization matrix parameter, and a filter parameter 

from the coded data multiplexed into the coded bitstream, and 

that variable-length-decodes compressed data and a coding mode 

associated with each of coding blocks which are hierarchically 

20 partitioned from said coded data; a predictor that carries out 
/ 

a prediction process according to the coding mode 
/ 

variab I :- -length-decoded by said variable length decoder and 

associated with the coding block so as to generate a prediction 

; a difference image generator that inverse-quantizes 

ransform 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 

-80 fc-hafe iHve-£1-S'e--fe-sa-B-s-#©«im9 fc-he t-r ana-form coe-f f-i-c drenlrs-
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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 tc 

5 generate a decoded image. 

[8] The video decoding device according to claim 7, wtferein 

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 an intra-frame 

10 prediction process corresponding to said intra coding mode on 

each prediction block which is a unit for prediction process 

at a time of carrying out the prediction process on said coding 

block so as to generate a prediction image. 

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

15 when the coding mode variable-length-decoded by the variable 

length decoder and associat ed with the coding block is an inter 

coding mode, the predictor carries out a motion-compensated 

prediction process ofI each prediction block which is a unit for 

prediction process at a time of carrying out the prediction 

20 process on the coding block by using a reference image so as 

to generate a prediction image. 

[10] The video decoding device according to claim 9, wherein 

when variable-length-decoding the compressed data, the coding 

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

25 / 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 

—SO ae-&©e+ated—wi-th-+h«^ed4^g-feioe-)^-irs—arr-rtTtrra--cod'rng-mad:e'-;—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 using 

said inter prediction parameter, and the difference,''image 

generator inverse-transforms the transform coefficients 

inverse-quantized thereby for each of transformation blocks 

acquired from the transformation block partitioning 

10 information variable-length-decoded by said variable length 

decoder so as to generate a difference image before compression. 

[11] A video encoding method comprising: 

a filtering process step of a filter carrying out a 

filtering process on a local decoded image which is a result 

15 of addition of a difference image decoded from compressed data 

about an inputted image apd a prediction image, and outputting 

the local decoded image on which the filtering process is 

carried out as a reference image used when generating said 

prediction imaga*; and 

20 a variable length encoding process step of a variable 
/ 

length encoder variable-length-encoding said compressed data 

and a f: liter parameter used when the filtering process is 
/ 

carried out in said filtering process step, and generating a 

26 Zcled bitstream into which coded data about said compressed data 

d 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, 

carrying out a class classification on each pixel within a block 

30 i-n u9^mg--9-a-i-^ej-a-&e-i-£-i-ea--te-jro-Ft--fn€-te-hed-7--e-a-l-g?ti--l-ate4-ftg-
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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 o,i 

variable-length-encoding an index indicating yxhe 

classification method of carrying out a class classification 

on each coding block having the largest size, the classification 

method being determined in said filtering process step, and also 

variable-length-encoding a parameter about the.of f set value for 

10 each class determined for each coding block/having the largest 

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

code. 

[12] A video encoding method comprising: 

a filtering process step of a filter carrying out a 

15 filtering process on a local' decoded image which is a result 

of addition of a difference image decoded from compressed data 

about an inputted image' and a prediction image, and outputting 

the local decoded image on which the filtering process is 

carried out as ,a reference image used when generating said 

20 prediction image; and 

a variable length encoding process step of a variable 
/ 

length encoder variable-length-encoding said compressed data 

and a filter parameter used when the filtering process is 

carried out in said filtering process step, and generating a 

25 coded bitstream 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, 



in question by using said classification method, determining 

a parameter for calculating an offset value for each class and 

also calculating an offset value 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 belonging 

to a corresponding class, and said variable length/coding 

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

index indicating the classification method of carrying out a 

class classification on each coding block haying the largest 

size, the classification method being determined by said 

filtering process step, and also variable-length-encoding 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 code. 
Jr 

[13] A video decoding method comprising: 

a variable length decoding process step of a variable 

length decoder variable-length-decoding compressed data and a 

filter parameter from coded data multiplexed into a coded 

bitstream; 

a filtering process step of a filter carrying out a 

filtering,process on a decoded image decoded from the compressed 
/ 

data v^rtiable-length-decoded in said variable length decoding 
' 

process step by using the filter parameter 

'ariable-length-decoded in said variable length decoding 

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 

©a:r-i?y-i'ng-€na-fe-a-el'as'sel-as's-i-frieatior3-on'-eac'h-cod'i-ng"b±ock-having 



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 ene 

largest size on a basis of a binarization process asing a 

truncated unary code, and said filtering process sfe^p includes 

the steps of specifying the classification method of carrying 

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 

10 block having the largest' size, carrying out a class 

classification on each pixel by using the classification method 

of carrying out a class classification, the classification 

method corresponding to each coding block having said largest 

size, calculating an offset value from the parameter for 

calcvjl'ating the offset value for each class for each coding 

b.iock 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] 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. 


