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Claim 1 	An image decoding device comprising: 

a variable length decoding unit for performing 

variable-length decoding process on coded data multiplexed into 

5 a bitstream to obtain compressed data, coding mode and index 

information, 	each associated with a coding block; 

a motion compensation prediction unit for performing a 

motion compensation prediction process to generate a prediction 

image using a motion vector, 	said motion compensation 

10 prediction unit selecting said motion vector indicated by said 

index information associated with said coding block from one 

or more selectable motion vector based on said coding mode of 

said coding block; 

a decoded image generating unit for generating decoded 

15 image data by adding a difference image which is obtained by 

decoding said compressed data obtained by performing said 

variable-length 	decoding 	process 	by 	said 	variable 	length 

decoding unit and said prediction image generated by said motion 

compensation prediction unit; wherein 

20 said motion compensation prediction unit selects a 

spatial direct vector which is produce based on a motion vector 

of a decoded block located around said coding block or a temporal 

direct vector which is produce based on a motion vector for a 

decoded picture which can be referred to by said coding block. 

25 

Claim 2 	An image decoding method comprising: 

a variable length decoding step in which a variable length 

decoding unit performs a variable-length decoding process on 

coded data multiplexed into a bitstream to obtain compressed 

30 data, coding mode and index information, each associated with 

a coding block; 

a motion compensation prediction step in which a motion 
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compensation prediction unit performs a motion compensation 

prediction process to generate a prediction image using a motion 

vector, said motion compensation prediction unit selecting said 

motion vector indicated by said index information associated 

5 with said coding block from one or more selectable motion vector 

based on said coding mode of said coding block; 

a decoded image generating step in which a decoded image 

generating 	unit 	generates 	decoded 	image 	data 	by 	adding 	a 

difference image which is obtained by decoding said compressed 

10 data 	obtained by performing 	said variable-length decoding 

process 	by 	said 	variable 	length 	decoding 	unit 	and 	said 

prediction 	image 	generated 	by 	said 	motion 	compensation 

prediction unit; wherein 

said motion compensation prediction unit selects a 

15 spatial direct vector which is produce based on a motion vector 

of a decoded block located around said coding block or a temporal 

direct vector which is produce based on a motion vector for a 

decoded picture which can be referred to by said coding block. 

20 
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CLAIMS 

[1] 	A moving image encoding device comprising: 

an encoding controlling unit for determining a maxim 

size of a block to be encoded which is a unit to be proce _ sed 

5 	when a prediction process is carried out, and also detethining 

a maximum hierarchy depth when a block to be encoded 	ving the 

maximum size is divided hierarchically, and for 	lecting an 

encoding mode which determines an encoding met . •d of encoding 

each block to be encoded from one or more a .- liable encoding 

10 	modes; 

a block dividing unit for dividin. an  inputted image into 

blocks to be encoded having a pred termined size, 	and also 

dividing each of said blocks to 0.-:encoded hierarchically; 

a motion-compensated pre. ction unit for, when an inter 

15 	encoding mode which is a direr mode is selected by said encoding 

controlling unit as an encoding mode corresponding to one of 

the blocks to be encoded J nto which the inputted image is divided 

by said block dividi . unit, selecting a motion vector suitable 

for generation of .. prediction image from one or more selectable 

20 	motion vectors 	and also carrying out 	a motion-compensated 

prediction p ocess on said block to be encoded to generate a 

predictio,  image by using said motion vector, and for outputting 

index ' 	formation showing the motion vector; 

a difference 	image 	generating 	unit 	for 	generating 	a 

25 	d " ference image between the one of the blocks to be encoded 

into which the inputted image is divided by said block dividing 

unit, 	and 	the 	prediction 	image 	generated 	by 	said 

motion-compensated prediction unit; 

an image compression unit for compressing the difference 

341—image-cene-rated 	difference irnkqe-flenerat-i-49-g-t+n-i-t-i-an4 -try-said 



outputting compressed data of said difference image; and 

a 	variable 	length 	encoding 	unit 	f 

variable-length-encoding the compressed data outputted from 

said image compression unit, the encoding mode selected b 	said 

5 encoding controlling unit, and the index information o 	putted 

from said motion-compensated prediction unit to ,:.enerate a 

bitstream into which encoded data of said coml,essed data, 

encoded data of said encoding mode, and encoo-d data of said 

index information are multiplexed. 

10 [2] The moving image encoding devi - according to claim 

15 

1, wherein when an inter encoding mode 'ether than direct modes 

is selected by the encoding control ing unit as the encoding 

mode corresponding to the one of 	e blocks to be encoded into 

which the inputted image is div' 	ed by the block dividing unit, 

the motion-compensated pred 	tion unit searches through said 

one of the blocks to be enco• ed and a reference image for a motion 

vector, 	and 	carries 	o 	the motion-compensated prediction 

process on said one 41., 	the blocks to be encoded by using said 

motion 	vector 	to 	generate 	a 	prediction 	image, 	and, 	when 

20 

25 

variable-length -ncoding the compressed data outputted from 

the image comr,ression unit and the encoding mode selected by 

said encod 	g controlling unit, the variable length encoding 

unit var.' -ble-length-encodes said motion vector to generate a 

bitst 	am into which encoded data of said compressed data, 

encoded data of said encoding mode, and encoded data of said 

i dex information are multiplexed. 

[3] The moving image encoding device according to claim 

1, wherein said moving image encoding device includes an intra 

prediction unit for, when an intra encoding mode is selected 
if  
/ 	, 30----by-- - --t-h-e—eneod-i-ng--- --eon t r-e41-ing -unit. 	A S 	-L4141 - gn-cod.ila 9-- 11JZI d e , 
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corresponding to the one of the blocks to be encoded into which 

the 	inputted image is divided by the block dividing unit, 

carrying out the intra prediction process on said one of ' 

blocks to be encoded to generate a prediction image, a 	the 

5 difference image generating unit generates a differen e image 

between the one of the blocks to be encoded int* which the 

inputted image is divided by the block dividins unit and the 

prediction image generated by said intra predi 	ion unit or said 

motion-compensated prediction unit. 

10 [4] The moving image encoding d v=ce according to claim 

2, 	wherein 	the 	encoding 	control 	g 	unit 	determines 	a 

quantization parameter and a tra -formation block size which 

are used when the difference 	rage is compressed for each of 

the blocks to be encoded, t e image compression unit carries 

15 out a transformation proess on the difference image generated 

by the difference imar.= generating unit in units of a block 

having 	the 	transfcmation 	block 	size 	determined 	by 	said 

encoding 	contro 	ing 	unit 	and 	also 	quantizes 	transform 

coefficients o 	said difference image by using the quantization 

20 parameter d-1  ermined by said 	encoding 	controlling unit 	to 

output t 	- 	transform coefficients quantized thereby as the 

compre-- d 	data 	of 	said 	difference 	image, 	and, 	when 

variable-length-encoding the compressed data outputted from 

s- d image compression unit, the encoding mode selected by said 

25 encoding controlling unit, 	and the index information or the 

motion vector outputted from the motion-compensated prediction 

unit, 	the 	variable 	length 	encoding 	unit 

variable-length-encodes the quantization parameter and the 

transformation block size which are determined by said encoding 

30 -ttriik--t-o-  crn-rt- rod-i-ing 	 q erier a t e 	thA.---Invi tst-rearrt --i-nt-er-whi-c-11- ..L.-1-1-e- 



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

encoding mode, the encoded data of said index information or 

said motion vector, 	the 	encoded data 	of 	said quantizati 

parameter, and the encoded data of said transformation 	ock 

5 size are multiplexed. 

[5] The moving image encoding device according to claim 

1, wherein when a list showing one or more selectable motion 

vectors is set for each of block sizes provided for the blocks 

to be encoded, the encoding controlling unit 	fers to said list 

10 to determine the one or more selectable 	otion vectors. 

[6] The moving image encoding de iceaccording to claim 

5, wherein when the list showing one/r more selectable motion 

vectors is changed, the variable. ength encoding unit encodes 

—/ 
list information showing the changed list to generate encoded 

15 data. 	 / 

[7] A moving image decoding device comprising: 

a 	variable 	length 	decoding 	unit 	for 

variable-length-d 	ding 	encoded 	data 	multiplexed 	into 	a 

bitstream to acqUire compressed data, 	an encoding mode, and 

20 index informa;Vion which are associated with each of coding 

blocks into. which an image is hierarchically divided; 

ration-compensated 	prediction 	unit 	for, 	when 	an 

encod' 	g 	mode 	associated 	with 	a 	coding 	block 

varable-length-decoded by said variable length decoding unit 

25 ji, 	an inter encoding mode which is a direct mode, selecting a 
, 

/ 

motion vector shown by the index information associated with 

said coding block from one or more selectable motion vectors, 

and carrying out a motion-compensated prediction process on 

said coding block by using said motion vector to generate a 



a 	difference 	image 	decoding 	unit 	for 	decoding 	a 

difference image from the compressed data associated with the 

coding block variable-length-decoded by said variable len.• 
•-.. 

decoding unit; 	and 

5 a decoded image generating unit for adding the di 	erence 

image decoded by said difference image decoding u 	t and the 

prediction 	image 	generated 	by 	said 	motio 	compensated 

prediction unit to generate a decoded image. 

[8] The moving image decoding device 	ccording to claim 

10 7, 	wherein 	the 	variable 	leng 	decoding 	unit 

variable-length-decodes 	the 	encode. 	data 	to 	acquire 	the 

compressed data, the encoding mode, -nd the motion vector which 

are associated with each of the coding blocks, and, when the 

encoding 	mode 	associate 	with 	one 	coding 	block 

15 variable-length-decoded b 	said variable length decoding unit 

is 	an 	inter 	encoding 	ode 	other 	than 	direct 	modes, 	the 

motion-compensated 	orediction 	unit 	carries 	out 	the 

motion-compensate. prediction process on said coding block by 

using the motior vector associated with said coding block to 

20 generate a prediction image. 

7  

[9] .'e moving image decoding device according to claim 

7, wherg n / said moving image decoding device includes an intra 
/ 

prediction unit for, when the encoding modes associated with 

t•• 	coding 	block 	variable-length-decoded by 	said 	variable 

25 

/>i/  

ength decoding unit is an intra encoding mode, carrying out 

an intra prediction process on said coding block to generate 
/ 

// a prediction image, and the decoded image generating unit adds 

the 	difference 	image 	generated 	by 	said 	difference 	image 

generating unit and the prediction image generated by said intra 

.4.-- 30 1_,L diL,Liun u i t it saidt .-l./ 	compensated-pTedict-ion-unit to---- 
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generate a decoded image. 

[10] The moving image decoding device according to claim 

8, 	wherein 	the 	variable 	length 	decoding 	u,it  

variable-length-decodes the encoded data multiplexed in .o the 

5 bitstream to acquire the compressed data, the encod 	g mode, 

the 	index 	information 	or 	a 	motion 	vector, 	a 	qi.antization 

parameter, and a transformation block size which 	re associated 

with 	each 	of 	the 	coding blocks, 	and 	the 	..ifference 	image 

generating 	unit 	inverse-quantizes 	the 	compressed 	data 

10 associated 	with 	the 	coding 	block 	which 	is 

variable-length-decoded by said var'gble length decoding unit 

by using the quantization paramet ..associated with said coding 

block and carries out an invers- transformation process on the 

compressed data inverse-quantized thereby in units of a block 

15 having 	said 	transform- ion 	block 	size 	to 	generate 	a 

pre-compressed difference image. 

[11] The movi Ag image decoding device according to claim 

7, wherein when 	list showing one or more selectable motion 

vectors is set 	or each of block sizes provided for the coding 

20 blocks, the 	otion-compensated prediction unit refers to said 

list to 	termine the one or more selectable motion vectors. 

2] The moving image decoding device according to claim 

11, 	herein the variable 	length decoding unit 	decodes 	the 

ercoded data to acquire list information showing the list which 

25 is changed, and the motion-compensated prediction unit changes 

the 	list 	set 	thereto 	according 	to 	the 	list 	information 

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

[13] A moving image encoding method comprising: 

an 	encoding 	control 	processing 	step 	of 	an 	encoding 

30 1i comt-ro -I-ins -unit deter frt,  rt prg -a eta-x-iintun s4 .z-e -o f a bloc k to -be 
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encoded which is a unit to be processed when a prediction process 

is carried out and also determining a maximum hierarchy depth 

when a block to be encoded having the maximum size is divi.• -d  

hierarchically, and selecting an encoding mode which deter Ines 

5 an encoding method of encoding each block to be enco. i-d from 

one or more available encoding modes; 

a block division processing step of a block iividing unit 

dividing an inputted image into blocks to be - coded having a 

predetermined size, and also dividing earn of said blocks to 

10 be encoded hierarchically; 

a motion-compensated prediction 4rocessing step of, when 

an inter encoding mode which is a direct mode is selected in 

said encoding control processiltg 	step as 	an encoding mode 

corresponding to one of the b acks to be encoded into which the 

15 inputted image is divided 	n said block division processing 

step, a motion-compensa F-d prediction unit selecting a motion 

vector suitable for 4 -neration of a prediction image from one 

or more 	selectabl 	motion vectors 	and also carrying out a 

motion-compens 	d prediction process 	on said block to be 

20 encoded to .g 	erate a prediction image by using said motion 

vector, 	a . outputting index information showing the motion 

vector; 

a 	difference 	image 	generation 	processing 	step 	of 	a 

ference image generating unit generating a difference image 

25 .etween the one of the blocks to be encoded into which the 

inputted image is divided in said block division processing 

step, 	and 	the 	prediction 	image 	generated 	in 	said 

motion-compensated prediction processing step; 

an 	image 	compression 	processing 	step 	of 	an 	image 

40-- ing-t-he-di f f 	 i-n- e. F4p-Fes-&i n unit comp-r-e-s-s 	 e-r- en-c e-image generated 



said 	difference 	image 	generation 	processing 	unit, 	and 

outputting compressed data of said difference image; and 

a variable length encode processing step of a varia 

length encoding unit variable-length-encoding the compr ssed 

5 data outputted in said image compression processing s 	p, the 

encoding mode selected in said encoding control 	rocessing 

step, 	and 	the 	index 	information 	outputte 	in 	said 

motion-compensated prediction processing st 	to generate a 

915  bitstream into which encoded data of sai 	compressed data, / 

10 encoded data of said encoding mode, and 	ncoded data of said 

index information are multiplexed. 

[14] A moving image decodin 	method comprising: 

a variable length decode 	ocessing step of a variable 

length decoding unit variab 	-length-decoding encoded data 

15 multiplexed into a bitstra 	to acquire compressed data, 	an 

encoding mode, and index 	nformation which are associated with 

each of coding block 	into which an image is hierarchically 

divided; 

a motion- 	inpensated prediction processing step of, when 

20 an 	encodin# 	mode 	associated 	with 	a 	coding 	block 

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

is 	an 	nter 	encoding 	mode 	which 	is 	a 	direct 	mode, 	a 

moti 	-compensated prediction unit selecting a motion vector 

I sh wn by the index information associated with said coding block 

25 from one or more selectable motion vectors, and carrying out 

a motion-compensated prediction process on said coding block 

by using said motion vector to generate a prediction image; 

a 	difference 	image 	decoding 	processing 	step 	of 	a 

difference image decoding unit decoding a difference image from 

data 3e.---0.1e 	compressed 	-assocdated 	with 	the 	.coding- block- - - 



variable-length-decoded 	in 	said 	variable 	length 	decode 

processing step; 	and 

a decoded image generation processing step of a deco 	d 

image generating unit adding the difference image decod d in 

5 said 	difference 	image 	decoding 	processing 	step 	d 	the 

prediction 	image 	generated 	in 	said 	motion-c mpensated 

prediction processing step to generate a decod 	image. 

[15] A moving image encoding device co prising: 

an encoding controlling unit for det rmining a maximum 

10 size of a block to be encoded which is a 	nit to be processed 

when a prediction process is carried o t, and also determining 

a maximum hierarchy depth when a bl 	k to be encoded having the 

maximum size is divided hierarc 	cally, and for selecting an 

encoding mode which determine 	an encoding method of encoding 

15 each block to be encoded f cm one or more available encoding 

modes; 

a block dividing/unit for dividing an inputted image into 

blocks to be encoOd having a predetermined size, 	and also 

dividing each or said blocks to be encoded hierarchically; 

20 a motin -compensated prediction unit for, when an inter 

encoding Mu* 	is selected by said encoding controlling unit as 

an enco• i .  fig mode corresponding to one of the blocks to be encoded 

into 	ich the inputted image is divided by said block dividing 

un t, searching for a motion vector suitable for generation of 

25 z 	prediction 	image, 	and carrying out a motion-compensated 

prediction process on said block to be encoded to generate a 

prediction image by using said motion vector; 

a 	predicted 	vector 	generating 	unit 	for 	selecting 	a 

predicted vector which is used for motion vector encoding from 

'In nnp nr MOre selgrtablQrn ti 	n vcct 	ra, a-R-isi-f-e-f---e-ii-tptIttirtg-i-nde-x-------- 



information showing the predicted vector; 

a difference 	image 	generating unit 	for generating a 

difference image between the one of the blocks to be encoded 

into which the inputted image is divided by said block div ding 

5 unit, 	and 	the 	prediction 	image 	generated 	b 	said 

motion-compensated prediction unit; 

an image compression unit for compressing tee difference 

image generated by said difference image generating unit, and 

outputting compressed data of said differ* ce image; and 

10 a 	variable 	length 	enco 'ing 	unit 	for 

variable-length-encoding the compres ed data outputted from 

said image compression unit, the en 	ding mode selected by said 

encoding controlling unit, and t 	index information outputted 

from said predicted vector generating unit 	to 	generate 	a 

15 bitstream into which enco 	d data of said compressed data, 

encoded data of said en 	ding mode, and encoded data of said 

index information ar 	multiplexed, 

wherein when/ list showing one or more selectable motion 

vectors is set f / r each of block sizes provided for the blocks 

20 to be encoded, said encoding controlling unit determines the 

one or more. Selectable motion vectors by referring to said list. 

] A moving image decoding device comprising: 

/ 	
variable 	length 	decoding 	unit 	for 

variable-length-decoding 	encoded 	data 	multiplexed 	into 	a 

25 .bitstream to acquire compressed data, 	an encoding mode, 	and 

index information which are associated with each of coding 

/ 
blocks into which an image is hierarchically divided; 

/
/ a 	motion-compensated 	prediction 	unit 	for, 	when 	an 

encoding 	mode 	associated 	with 	a 	coding 	block 

30 -id va-r4ab-le length-decoded by .5e-variable length decoding unit 
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is an inter encoding mode, 	generating a 	list of candidate 

vectors which consists of one or more selectable motion vectors 

and also 	acquiring 	a predicted vector 	shown by the 	ind 

information associated with said coding block from said 	1st 

5 of 	candidate vectors 	on a 	basis 	of 	the 	index 	infor ation 

variable-length-decoded by said variable length decoct ng unit, 

for decoding a motion vector from difference mo ion vector 

information variable-length-decoded by said v 	iable length 

decoding unit and said predicted vector, 	an 	carrying out a 

10 motion-compensated prediction process on said coding block by 

using 	said 	motion 	vector 	decoded 	theeby 	to 	generate 	a 

prediction image; 

a 	difference 	image 	decodipf 	unit 	for 	decoding 	a 
/ 

difference image from the compressed data associated with the 

15 coding block variable-length-decoded by said variable length 

decoding unit; and 	I / 
/ 

a decoded image genrating unit for adding the difference 

image decoded by said difference image decoding unit and the 

prediction 	image 	enerated 	by 	said 	motion-compensated 

20 prediction unit t 	generate a decoded image, 

wherein 	said 	motion-compensated 	prediction 	unit 

determines 9, rule for generation of said list of candidate 

vectors f 	each of block sizes provided for the coding blocks. 

7] A moving image decoding device comprising: 

25 a 	variable 	length 	decoding 	unit 	for 

v 	iable-length-decoding 	encoded 	data 	multiplexed 	into 	a 

itstream to acquire compressed data, 	an encoding mode, 	and 

index information which are associated with each of bloCks to 

be coded into which an image is hierarchically divided; 

11.1 a-rnati-an---c-124:npians-a t-od-p-rGdi-c Lion u-nit for carrying- out -a- - 



motion-compensated prediction process on said block to 	. coded 

by using a motion vector to generate a pred. .- ion image; 

a 	difference 	image 	decoding 	. it 	for 	decoding 	a 

difference image from the co 	essed data associated with a 

5 block to be encoded va 	Able-length-decoded by said variable 

length decodi • 	nit; 	and 

- :-, - coded image generating unit for adding the difference 

' age decoded by said difference image decoded unit and the 

prediction 	image 	generated 	by 	said 	motion-compensated 

0 -0 	ien 	 decoded image. p 	 u-n-jrt—t-e-generate-a 


