
CLAIMS 

[1] 	A moving image encoding device comprising: 

an encoding controlling unit for determining a maxim 

5 size of a coding block which is a unit to be processed at a 	ime 

when a prediction process is carried out, and also dete 	ining 

a hierarchy number upper limit at a time when a co• ng block 

having the maximum size is divided hierarchical y, 	and for 

selecting an encoding mode which determines an encoding method 

10 of encoding each coding block from one 	more available 

encoding modes; 

a block dividing unit for dividi 	an inputted image into 

coding blocks 	each having a pred termined size, 	and also 

dividing each of said coding blocs hierarchically until its 

15 hierarchy number reaches th 	hierarchy number upper limit 

determined by said enco, 	controlling unit; 

an intra predictioni unit for, when an inter encoding mode 

is selected by said,hcoding controlling unit as an encoding 
/ 

mode corresponding' to one of the coding blocks into which the 

20 inputted images divided by said block dividing unit, carrying 

out an intr 	frame prediction process to generate a prediction 

image by 	sing an already-encoded image signal in a frame; 

a. difference image generating unit 	for generating a 

difference image between the one of the coding blocks into which 

25 ..,ifhe  inputted image is divided by said block dividing unit, and 

the prediction image generated by said intra prediction unit; 

an image compression unit for compressing the difference 

image generated by said difference image generating unit, and 

/ 

outputting compressed data of said difference image; and 

30 a 	variable 	length 	encoding-ttn4t 	--f 



variable-length-encoding the compressed data outputted from 

said image compression unit and the encoding mode selected by 

said encoding controlling unit to generate a bitstream into 

which encoded data of said compressed data and encoded data. 	f 

5 said encoding mode are multiplexed, wherein 

when 	generating 	the 	prediction 	image, 	said 	intra 

prediction unit selects a predetermined filter from one or more 

filters which are prepared in advance, carries o 	a filtering 

process on said prediction image by using 	id filter, 	and 

10 outputs the prediction image on which said iryEra prediction unit 

has carried out the filtering process to/ aid difference image 

generating unit. 

[2] The moving image encoding dc ice according to claim 1, 

wherein 	said 	moving 	image 	coding 	device 	includes 	a 

15 motion-compensated predictio; 	unit for, when an inter encoding 

mode is 	selected by sal, 	encoding controlling unit as an 

encoding mode correspo 	ing to the one of the coding blocks into 

which the inputted i 	ge is divided by said block dividing unit, 

carrying out a m ion-compensated prediction process on said 

20 0

7. 

coding block t.,.  generate a prediction image by using a reference 

image, and the difference image generating unit generates a 

dif feren e image between the one of the coding blocks into which 

therutted image is divided by said block dividing unit, and 

thpiprediction image generated by said intra prediction unit 

25 r said motion-compensated prediction unit. 

3{1 

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

wherein the encoding controlling unit determines a quantization 

parameter and a transformation block size which are used when 

the difference image is compressed for each of the coding blocks, 

and--a- se- •cletermines 	intra --p-recl-ic 	i-en---parantet-ere- -or -- inter--- - 



- 

prediction parameters which are used when the prediction 
. 

process is carried out for each of the coding blocks, the image 	/ 

compression unit carries out a transformation process on the / 

difference image generated by the difference image generatip§ 
/ 

5 unit in units of a block having the transformation block Size 

determined by said encoding controlling unit and also quantizes 

transform coefficients of said difference image by using the 

quantization parameter determined by said encoding controlling 

unit to output the transform coefficients quantized thereby as 

10 the 	compressed 	data 	of 	said 	difference 	image, 	and, 	when 

variable-length-encoding the compresse 	data outputted from 

said image compression unit and the 	coding mode selected by 

said encoding controlling unit, t e variable length encoding 

unit variable-length-encodes tXe intra prediction parameters 

15 or the inter prediction para ters which are determined by said 

encoding controlling unit...•<and the quantization parameter and 

the transformation block size to generate a bitstream into which 

the encoded data of said compressed data, the encoded data of 

said encoding mode, 	encoded data of said intra prediction 

20 parameters or said inter prediction parameters, encoded data 

of said y /antization parameter, 	and encoded data of said 

transfgzination block size are multiplexed. 

[4] 	/ The moving image encoding device according to claim 3, 

wherein the intra prediction unit selects a filter which is used 

25 for the filtering process in consideration of at least one of 

a size of the block on which the intra prediction unit carries 

out the intra prediction, the quantization parameter determined 

by said encoding controlling unit, 	a distance between the 

already-encoded image signal in the frame which is used when 

311 s-eneiaLixu 	Lite prediction 	image—and a target 'pi 	cr--use 
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filtered, and the intra prediction parameters determined by 

said encoding controlling unit. 

[5] The moving image encoding device according to claim 1, 

wherein the intra prediction unit designs a Wiener filter wh 	h 

5 minimizes a sum of squared errors between the one of the c ding 

blocks into which the inputted image is divided by s. 'd block 

dividing unit, and the prediction image, and, when 	se of said 

Wiener filter increases a degree of reduction 	n prediction 

et/errors as compared with use of the filter sel 	ted from the one 

10 or more filters which are prepared in adv• • ce, carries out the 

filtering process on the prediction image by using said Wiener 

filter, instead of the filter which 	e intra prediction unit 

has selected, and outputs the p ziiction image on which said 

intra prediction unit has cart -d out the filtering process to 

15 the difference image genera Ing unit, and the variable length 

encoding unit variable-1,  gth-encodes filter coefficients of 

the Wiener filter des • ed by said intra prediction unit and 

multiplexes encode• data of said filter coefficients into the 

bitstream. 

20 [6] A movie* image decoding device comprising: 

a 	variable 	length 	decoding 	unit 	for 

variabl: -length-decoding 	encoded 	data multiplexed 	into 	a 

bits 	eam to obtain compressed data and an encoding mode which 

a 	associated with each of coding blocks into which an image 

25 is hierarchically divided; 

an intra prediction unit for, 	when an encoding mode 

associated with a coding block which is variable-length-decoded 

by said variable length decoding unit is an intra encoding mode, 

carrying out an intra-frame prediction process to generate a 

'.11i ion i 	 image 	in predict 	mage-by using. an a-l‘ready-deeoded. 	signal 
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a frame; 

a difference 	image generating unit 	for generating a 

pre-compressed 	difference 	image 	from 	the 	compressed data 

associated with the coding block variable-length-decoded 	y 

said variable length decoding unit; and 

a decoded image generating unit for adding the di ference 

image generated by said difference image generat 	g unit and 

the prediction image generated by said intra 	ediction unit 

to generate a decoded image, wherein 

when 	generating 	the 	prediction 	image, 	said 	intra 

prediction unit selects a predetermines filter from one or more 

filters which are prepared in advane-, carries out a filtering 

process on said prediction ima• 	by using said filter, 	and 

outputs the prediction image or which said intra prediction unit 

has carried out the filteF ng process to said decoded image 

generating unit. 

[7] The moving image decoding device according to claim 6, 

wherein 	said 	mo ing 	image 	encoding 	device 	includes 	a 

motion-compens- ed prediction unit for, when the encoding mode 

associated 	with 	the 	coding 	block, 	which 	is 

variable- ength-decoded by the variable length decoding unit, 

is an 	ter encoding mode, carrying out a motion-compensated 

pre lction process on said coding block to generate a prediction 

age by using a 	reference 	image, 	and the 	decoded image 

generating unit adds the difference image generated by the 

difference image generating unit and the prediction image 

generated 	by 	the 	intra 	prediction 	unit 	or 	said 

motion-compensated prediction unit to generate a decoded image. 

[8] The moving image decoding device according to claim 7, 

mherein 	the 	variable -- - - length 	tieLoding 	-uni 30 



variable-length-decodes the encoded data multiplexed into the 

bitstream to obtain compressed data, an encoding mode, intra 

prediction 	parameters 	or 	inter 	prediction 	parameters, 	a 

quantization parameter, and a transformation block size why. 

5 are 	associated 	with 	each 	of 	the 	coding 	blocks, 	an 	the 

difference 	image 	generating 	unit 	inverse-quanti 	s 	the 

compressed data associated with the coding bloc 	which is 

variable-length-decoded by said variable length 	ecoding unit 

by using the quantization parameter associate 	ith said coding 

10 block and carries out an inverse transform 	ion process on the 

compressed data inverse-quantized thereby in units of a block 

having 	said 	transformation 	bloc 	size 	to 	generate 	a 

pre-compressed difference image. 

15 

20 

[9] 	The moving image decodin. device according to claim 8, 

wherein the intra prediction +.A it selects a filter which is used 

for the filtering proces- in consideration of at least one of 

a size of the block on 	ich the intra prediction unit carries 

out 	the 	intra 	p ediction, 	the 	quantization 	parameter 

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

a distance bet een the already-decoded image signal in the frame 

which is us d when generating the prediction image and a target 

pixel t 	be filtered, 	and the intra prediction parameters 

vari 	le-length-decoded by said variable length decoding unit. 

25 

1 61 	The moving image decoding device according to claim 6, 

wherein 	when 	the 	variable 	length 	decoding 	unit 

variable-length-decodes the encoded data multiplexed into the 

bitstream to obtain filter coefficients of a Wiener filter, the 

intra prediction unit carries out the filtering process on the 

prediction image by using said Wiener filter instead of the 

iii) filter which the intra prediction unit has selected -from the 
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one or more filters which are prepared in advance, and outputs 

the prediction image on which the intra prediction unit has 

carried 	out 	the 	filtering 	process 	to 	the 	decoded 	image 

generating unit. 

5 [11] 	An moving image encoding method comprising: 

an 	encoding 	control processing 	step 	of 	an encoding 

controlling unit determining a maximum size of a ending block 

which is a unit to be processed at a time when a prediction 

process is carried out and also determining 4'hierarchy number 

10 upper limit at a time when a coding block having the maximum 

size is divided hierarchically, and se 	cting an encoding mode 

which determines an encoding meth 	of encoding each coding 

block from one or more availabl 	encoding modes; 

a block division proces 	ng step of a block dividing unit 

15 dividing an inputted imag 	into coding blocks each having a 

predetermined size , and ilso dividing each of said coding blocks 

hierarchically until' s hierarchy number reaches the hierarchy 

number 	upper 	1 ' 	t 	determined 	in 	said 	encoding 	control 

processing ste0 

20 an int/a prediction processing step of, when an inter 

encoding mode is selected in said encoding control processing 

step a 	an encoding mode corresponding to one of the coding 

bloc., s into which the inputted image is divided in said block 

'vision processing step, an intra prediction unit carrying out 

25 /  an intra-frame prediction process to generate a prediction 

image by using an already-encoded image signal in a frame; 

a 	difference 	image 	generation processing 	step of 	a 

difference image generating unit generating a difference image 

between the one of the coding blocks into which the inputted 

9 image is 	in 	 -step; divided 	-ssid-bi-ock division proe-erssi-ng 	and 
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the 	prediction 	image 	generated 	in 	said 	intra 	prediction 

processing step; 

an 	image 	compression 	processing 	step 	of 	an 	image 

compression unit compressing the difference image generated)_ 

5 said 	difference 	image 	generation 	processing 	step, 	and 

outputting compressed data of said difference image; and 
/ 

a variable length coding process step of a varigiple length 
/7  

encoding unit variable-length-encoding the compressed data 

outputted in said image compression processing step and the 

10 encoding mode selected in said encoding control processing step 

to generate 	a bitstream into which 	ncoded data of 	said 

compressed data and encoded data o 	said encoding mode are 

multiplexed, wherein 

when generating 	the p 	diction image 	in said intra 

15 prediction process step, ar/Predetermined filter is selected 

from one or more filte 	which are prepared in advance, 	a 

filtering process is, 	ried out on said prediction image by 

using said filter" and the prediction image on which the 

filtering proce.s has been carried out is outputted to said 
/ 

20 difference image generating unit. 

[12] 	A m wing image decoding device comprising: 

variable length decode processing step of a variable 

len th decoding unit variable-length-decoding encoded data 

tiplexed into a bitstream to obtain compressed data and an 

25,'/  „..  d 
encoding mode which are associated with each of coding blocks 

into which an image is hierarchically divided; 

an intra prediction processing step of, when an encoding 

mode 	associated 	with 	a 	coding 	block 	which 	is 

variable-length-decoded 	in 	said 	variable 	length 	decode 

34 prtiessing step is an-intra encoding mod, ctrr ii _La.-prediction—  



unit carrying out an intra-frame prediction process to generate 

a prediction image by using an already-decoded image signal in 

a frame; 	 / 

a 	difference 	image 	generation processing 	step of 	a 
..- 

5 	difference image generating unit generating a prce-Compressed 

difference image from the compressed data associated with the 

coding block variable-length-decoded illfgaid variable length 

decode processing step; and 

a decoded image generating process step of a decoded image 

10 	generating unit adding the difference image generated in said 

difference image genera 	on processing step and the prediction 

image generated ii.-],i, 	aid intra prediction processing step to 
x- 

generate a decoded image, wherein 

when generating the prediction image 	in said intra 
,-. 

15 	prediction processing step, a predetermined filter is selected 

frp 	one or more filters which are prepared in advance, 	a 

filtering process is carried out on said prediction image by 

using said filter, 	and the prediction image on which the 

/ filtering process has been carried out is outputted to said 

&I--deeeded image generating unit-. 
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Claims 

1.  An image decoding device comprising: 

an 	intra 	prediction 	unit 	for 	generating 	an 	intra 

5 prediction image by obtaining a prediction value based on 

reference 	samples 	for 	each 	pixel 	according 	to 	an 	intra 

prediction mode, 

wherein 	said 	intra 	prediction 	unit 	performs 	a 

filtering 	process 	on 	at 	least 	one 	pixel 	of 	said 	intra 

10 prediction 	image 	according 	to 	said 	intra 	prediction mode 

used to generate said intra prediction image. 

2.  An image decoding method comprising: 

generating an 	intra prediction 	image by obtaining 	a 

15 prediction value 	based on reference samples for each pixel 

according to an intra prediction mode, 

wherein a filtering process is performed on at least 

one pixel of said intra prediction image according to said 

intra prediction mode used to generate said intra prediction 

20 image. 

1 
3.  An image encoding device comprising: 

an 	intra 	prediction 	unit 	for 	generating 	an 	intra 

prediction image by obtaining a prediction value 	based on 

25 reference 	samples 	for 	each 	pixel 	according 	to 	an 	intra 

prediction mode, 

wherein 	said 	intra 	prediction 	unit 	performs 	a 

filtering process is performed on at least one pixel of said 

intra prediction 	image 	according to 	said 	intra 	prediction 

30 mode used to generate said intra prediction image. 

1 
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4. An image encoding method comprising: 

carrying out an intra prediction process to generate 

an intra prediction image by obtaining a prediction value 

5 based on reference samples 	for each pixel according to an 

intra prediction mode, 

wherein a filtering process is performed on at least 

one pixel of said intra prediction image according to said 

intra prediction mode to generate said intra prediction image. 

10 

5. A data structure of coded data generated by performing a 

prediction process on an image which is divided into coding 

blocks, 	said coded data comprising: 

a coded data of coding mode 	indicating a prediction 

15 mode of each of said coding blocks; 

a compressed data obtained by performing a compression 

process on a difference between said image and a prediction 

image generated by performing a intra prediction process or 

an inter prediction process according to said coding mode; 

20 and 

a 	coded 	data 	of 	an 	intra 	prediction 	mode 	used 	to 

perform said intra prediction process to generate an intra 

prediction mage 	by 	obtaining 	a 	prediction 	value 	based on 

reference 	samples 	for 	each 	pixel 	according 	to 	said 	intra 

25 prediction mode; 

wherein a filtering process is performed on at least 

one pixel of said intra prediction image according to said 

intra prediction mode used to generate said intra prediction 

image. 

30 


