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CLAIMS 

[1] 	A moving image encoding device comprising: 

an encoding controlling unit for determining a max 	urn 

5 	size of a block to be encoded which is a unit to be pry essed 

when a prediction process is carried out, and also determining 

a maximum hierarchy depth when a block to be encod. 	having the 

maximum size is divided hierarchically, 	and f:.. 	selecting an 

encoding mode which determines an encoding 1-thud of encoding 

10 each block to be encoded from one or mor:,  available encoding 

modes; 

a block dividing unit for divi• ng an inputted image into 

blocks to be encoded having a 	4.edetermined size, 	and also 

dividing each of said blocks to ..e encoded hierarchically until 

15 	its 	hierarchy 	number 	rea 	es 	the 	maximum 	hierarchy 	depth 

determined by said encoding controlling unit; 

a motion-compe 	ated prediction unit for, when an inter 

encoding mode whit 	,s a direct mode is selected by said encoding 

controlling uni 	as an encoding mode corresponding to one of 

20 	the blocks to ,e encoded into which the inputted image is divided 

by said bi • 	k dividing unit, selecting a motion vector suitable 

for gen 	ation of a prediction image from one or more selectable 

moti ri vectors 	and 	also 	carrying 	out 	a motion-compensated 

p-ediction process on said block to be encoded to generate a 

25 prediction image by using said motion vector, and for outputting 

index information showing the motion vector; 

a 	difference 	image 	generating 	unit 	for 	generating 

difference image between the one of the blocks to be encoded 

. / into which the inputted image is divided by said block dividing 
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Triotion-compensated prediction unit; 

an image compression unit for compressing the difference 

image generated by said difference image generating unit, ar 4 

out 	Ling compressed data of said difference image; 	ar 

!i a 	variable 	length 	encoding 	unit 	for 

variable-length-encoding the compressed data outpl 	ted from 

said image compression unit, the encoding mode sel •eted by said 

encoding controlling unit, and the index infor ,-tion outputted 

from said motion-compensated prediction I 	it 	to generate a 

10 	bitstream into which encoded data of 	-id compressed data, 

encoded data of said encoding mode, 	d encoded data of said 

index information are multiplexed 

[2] The moving image enco• ng device according to claim 

1, wherein when an inter enco 	ng mode other than direct modes 

15 	is selected by the encodi?• controlling unit as the encoding 

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

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

the motion-compel .ated prediction unit searches through said 

one of the bloc - to be encoded and a reference image for a motion 

20 	vector, 	an. 	carries 	out 	the 	motion-compensated 	prediction 

process • I said one of the blocks to be encoded by using said 

motio 	vector 	to 	generate 	a 	prediction 	image, 	and, 	when 

vare.able-length-encodind the compressed data outputted from 

e image compression unit and the encoding mode selected by 

said encoding controlling unit, 	the variable length encoding 

unit variable-l ength-encodes said motion vector to generate a 

bitstream into which encoded data of said compressed data, 

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

index 	information are multiplexed. 
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1 or 2, wherein said moving image encoding device includes an 

intra prediction 	unit 	for, 	when an 	intra 	encoding mode 	is 

selected by the encoding controlling unit as the encoding mo a 

corresponding to the one of the blocks to be encoded into 	lob 

	

5 	the 	inputted 	image is divided by the block dividi 	unit, 

carrying out the intra prediction process on said *Ile of the 

blocks to be encoded to generate a prediction i age, and the 

difference image generating unit generates a 	ifference image 

between the one of the blocks to be encoded into which the 

	

10 	inputted image is divided by the block 	ividing unit and the 

prediction image generated by said int a prediction unit or said 

motion-compensated prediction un 

[4] The moving image encc> Ing device according to claim 

2 or 3, 	wherein the encoding controlling unit determines a 

	

15 	quantization parameter a 	a transformation block size which 

are used when the Jiff. ence image is compressed for each of 

the blocks to be en 	ded, 	the image compression unit carries 

out a transformat 'on process on the difference image generated 

by the differ dice image generating unit in units of a block 

	

20 	having 	the 	transformation 	block 	size 	determined 	by 	said 

encoding 	controlling 	unit 	and 	also 	quantizes 	transform 

coeffi •ients of said difference image by using the quantization 

par. Meter determined by 	said encoding 	controlling 	unit 	to 

utput the transform coefficients 	quantized thereby as the 

compressed 	data 	of 	said 	difference 	image, 	and, 	when 

variable-length-encoding the compressed data outputted from 

said image compression unit, the encoding mode selected by said 

encoding control 1 i ng unit, 	and the index information or the 

rnotj on vector outputted from the snot ion-compensated prediction 

7 2..a_Llt i t 	the 	-v 	la b le- 	-±en-gtly 	--errcodim 	--unit 1 	, 	 a r 	 g-  



variab3e-length-encodes 	the quantization parameter 	and the 

transformation block size which are determined by said encoding 

controlling 	unit 	to 	generate 	the 	bitstream 	into which 	th/, 

encoded data of said compressed data, the encoded data of ,- id 

6 encoding mode, the encoded data of said index informa 	on or 

said motion 	vector, 	the 	encoded 	data 	of 	said 	qua 	-ization 

parameter, and the encoded data of said transforT4tion block 

size are multiplexed. 

[5] The moving image encoding device aecording to claim 

10 1, wherein when a list showing one or mo - selectable motion 

vectors is set for each of block sizes ,.ovided for the blocks 

to be encoded, the encoding controlli 	g unit refers to said list 

to determine the one or more se 	.ctable motion vectors. 

[6] The moving image enc~ ding device according to claim 

15 5, wherein when the list sh ping one or more selectable motion 

vectors is changed, the 	arlable length encoding unit encodes 

list information show '..g the changed list to generate encoded 

data. 

[7] A mov rig image decoding device comprising: 

20 a 	=riable 	length 	decoding 	unit 	for 

variable- ength-decoding 	encoded 	data 	multiplexed 	into 	a 

bits rr ern to acquire compressed data, 	an encoding mode, 	and 

ind:x 	information which 	are associated with 	each of coding 

i. oc;ks into which an image is hierarchically divided; 

' 	b a 	motion-compensated 	prediction 	unit 	for, 	when 	an 

encoding 	mode 	associated 	with 	a 	coding 	block 

variable-length-decoded by said variable length decoding unit 

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

motion vector shown by the index information associated with 
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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 	generating 	unit 	for 	genera - if 	a 

5 	pre-compressed 	difference 	image 	from 	the 	compresse4 	data 

associated with the coding block variable-length- 	coded by 

said variable length decoding unit; 	and 

a decoded image generating unit for addins: the difference 

image generated by said difference image gy erating unit and 

10 	the prediction 	image generated by sal. 	motion-compensated 

prediction unit to generate a decode 	image. 

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

7, wherein 	the 	variable 	length 	decoding 	unit 

variable-length-decodes 	the 	encoded 	data 	to 	acquire 	the 

15 	compressed data, the encod' 	g mode, and the motion vector which 

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

encoding 	mode 	a 	ociated 	with 	one 	coding 	block 

variable-length-decoded by said variable length decoding unit 

is an 	inter 	e coding 	mode 	other 	than 	direct 	modes, 	the 

20 	motion-comp 	sated 	prediction 	unit 	carries 	out 	the 

motion-coypensated prediction process on said coding block by 

using 	e motion vector associated with said coding block to 

gen- .ate a prediction image. 

[.9] The moving image decoding device according to claim 

25 	I or 8, wherein said moving image decoding device includes an 

/ . intra prediction unit: for, when the encoding modes associated 

with the coding block variable-length--decoded by saidvariable 

length decoding unit is an intra encoding mode, 	carrying out 

an intra prediction pocess on said coding block to generate 

;),14 a p if c (14 f'.t,!.,i-o rt-iirt a tTeri—etntri-t+Iti•erl.-- ert 	-r-ett.--i r It trti fri-t!--- a- el ri.:_, 
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the 	dj f f erence 	image 	generated 	by 	said 	di f f:erence 	imacje 

genera t ing unit and the prediction image generated by said in t ra 

prediction unit or said mot ion-compensated pred Acti on unit 

generate a decoded image, 

[101 The moving image decoding device according 	a claim 

8 	or 	9, 	wherein 	the 	variable 	length 	de(to ing 	unit 

variable-length-decodes the encoded data multi exed into the 

bitstream 	to acquire the compressed data, 	tt 	encoding mode, 

the 	index 	information 	or 	a 	motion 	vect .r, 	a 	quantization 

10 parameter, and a transformation block s 	.e which are associated 

with 	each 	of 	the 	coding 	blocks, 	d 	the 	difference 	image 

generating 	unit 	inverse-guant3 r. e S 	the 	compressed 	data 

associated 	with 	the 	coding 	block 	which 	is 

variable-length-decoded by said variable length decoding unit 

15 by using the quantization parameter associated with said coding 

block and carries out an inverse transformation process on the 

compressed data inv:-rse-quantized thereby in units of a block 

having 	said 	t ansformation 	block 	si ze 	to 	generate 	a 

pre-compresse 	difference image. 

20 [ 111 	' e moving image decoding device according to claim 

7, 	wher:i, 	when a list showing one or more selectable motion 

vecto.s is set for each of block sizes provided for the coding 

b 1 C .. 	s , 	the motion-compensated prediction uni,t re fe rs to s a .:i. O 

st 	to determ ne the one or more selectable motion vec[L,ors. 

2 	. [121 The,. moving image decoding device accordir. to claim 

11, 	wherein 	the 	variable 	length 	decoding 	unit 	decodes 	the 

encoded data to acquire list int: ormat i on showing the .list ,:hi ch 

is changed, and the mot ion-compensa tied predicti on unit changes 

the 	list 	set 	':ihere to 	according 	Lo 	the 	list 	information 

..!..,; 	le 	t h 	by 	d 	9 .. 	'. 	if. I 	'.-w- 	1. 	i.r111- 	i,. 1 	:#'1. -_ 	r.q 	-d, cedr-ii 	:-:. A _ 	: 	+9 	T.' 	:I•4-P. 	\i\-.etrld 	li Li 
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[1 3 ] 	A moving image encoding method comprising: 

an 	encoding 	control 	processing 	step 	of 	an 	encoding 

controlling unit determining a maximum size of a block to be 

encoded which is a unit to be processed when a prediction process 

5 	is carried out and also determining a maximum hierarchy: depth 

when a block to be encoded having the maximum size i.s divided 

hierarchically, and selecting an encoding mode whig)1 determines 
i 

an encoding method of encoding each block to 	encoded from 

one or more available encoding modes; 

10 	a block division processing step of 	block dividing uni L 

dividing an inputted image into blockS to be encoded having a 

predetermined size, 	and also divi 	no each of said blocks to 

be encoded hierarchically until 	is hierarchy number reaches 

the maximum hierarchy depth de , ermined in said encoding control 

15 	processing step; 

a motion-compensa•-zd prediction processing step of, when 

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

said encoding co 	rol processing step as 	an encoding mode 

corresponding t • one of the blocks to be encoded into which the 

20 	inputted ima e is divided in said block division processing step, 

a motion- ompensated prediction unit selecting a motion vector 

suitab e for generation of a prediction image from one or more 

sel 	table 	motion 	vectors 	and 	also 	carrying 	out 	a 

motion-compensated prediction process 	on 	said 	block 	to be 

	

25 	encoded 	to generate a prediction image by using said motion 

	

vector, 	and outputting index :information showing the motion 

vector; 

	

a 	difference 	image 	generation 	processing 	step 	of 	a 

di f ference image genera t ing unit genera t i ng a di f Eetence image 

'A--},,,e-t,.-we 	the 	 .b.=.1. 	IA.1--ice•••*+!t.,1€14614 en 	-efte—ef---4te..-- 	0 C .1-: S 	 •1.iiL•ti 	1.0140/i—jept43- 



inpu r: ted image .1:,.; divided in said block div 	sion processing step, 

and the prediction image cienerated in said motion-compensated 

on processing step; 

an 	i mag e 	(.7:ampressi on 	processinc.1 	stop 	of 	an 	I 	age 
/ 

5 	compression unit compressing the difference image gener_4'ted in 
/ 

said 	dif ference 	image 	generation 	processing 	L,thi t, 	and 

outputting compressed data of said difference 	.oge; 	and 

a variable length encode processing st 	of a variable 

length encoding unit variable-length-enco 	ng the compressed 

10 	data outputted in said image compressior7 	rocessing step, the 

encoding mode selected in said encodiri 	control processing step, 

and the index information outputter in said motion-compensated 

prediction processing step to tif_nerate a bitstream into wh.i oh 

encoded data of said compre sed data, 	encoded data of said 

15 	encoding mode, and encodes 	data of said index information are 

multiplexed. 

["%:J 	A moving 	mage decoding method comprising: 

a variable length decode processing step of a variable 

length decodit 	unit 	variable--length-decoding 	encoded data 

20 	multiplexed into a bitstream to acquire compressed data, 	an 

encoding 	lode, and index information which are associated with 

each 	coding blocks into which an image is hierarchically 

d!_ v ded; 

a motion-compensated prediction processing step of, when 

24- 	an encodi no 	mode 	,i s s o (-_: .1 a t. ed 	with 	a 	(..:odind 	block 

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

is an 	in- e.._ 	encoding 	mode 	which 	is 	a 	direct 	MO d EL' , 	a 

motion-compensated prediction unit selecting a motion vector' 

shown by the index information associated with said codin 	block 

• • 	 .. 
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a motion-compensated predi cti on process on said coding block 

by using said motion vector to generate a predicti.on 	image; 

a 	difference 	image 	generation 	processing 	step 	of 	0 
/ 

difference image generating unit generating a pre-comprep,:sed 

5 difference image from the compressed data associated w 4..'h the 

coding block variable-length-decoded in said varia 	e length 

decode processing step; 	and 

a decoded image generation processing step of a decoded 

image generating unit adding the difference image generated in 

10 said 	difference 	image 	generation prod sing 	step 	and 	the 

prediction 	image 	generated 	in 	s 	d 	motion-compensated 

prediction processing step to gen.= ate a decoded image. 

[.5] A moving image enco•. ng device comprising: 

an encoding controilin• unit for determining a maximum 

15 size of a block to be enco.ed which is a unit to be processed 

when a prediction proce-- is carried out, and also determining 

a maximum hierarchy 	-pth when a block to be encoded having the 

maximum size is d' 	ided hierarchically, and for selecting an 

encoding mode w•ach determines an encoding method of encoding 

20 each block to be encoded from one or more available encoding 

modes; 

a'block dividing unit for dividing an inputted image into 

blocks to be encoded having a predetermined size, 	and also 

• \iding each of said blocks to be encoded hierarchically until 

25 its 	hierarchy 	number 	reaches 	the 	maximum 	hierarchy 	depth 

determined by said encoding controlling unit; 

a motion-compensated prediction unit for, when an inter 

encoding mode is selected by said encoding controlling unit as 

an encoding mode corresponding to one of the blocks to be encoded 

30 into which the inputted image is divided by said block dividing - 
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unit, searching fox. a motion vector suitable for generation of 

a 	prediction 	:image, 	and 	carrying 	out 	a 	motion-compensated 

pre• diction process On said block to be encoded to (ener,.,. tie 

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 

one or more selectable motion vectors, and for outyratting index 

information showing the predicted vector; 

a 	difference 	image generating 	unit/40r generating 	a 

difference image between the one of the/blocks to be encoded 

into which the inputted image is divid d by said block dividing 

unit, 	and 	the 	prediction 	1 ge 	generated 	by 	said 

motion-compensated prediction 	it; 

an image compression a ,t for compressing the difference 

image generated by said d• 	ference image generating unit., and 

outputting compressed .rata of said difference image; 	and 

a 	variabl- 	length 	encoding 	unit 	for 

variable-length- 	coding the compressed data outputted from 

said image co. " .cession unit, the encoding mode selected by said 

encoding cod 	rolling unit, and the index information outputted 

from 	saj_ 	predicted 	vector 	generating 	unit 	to 	generate 	a 

bitst 	am into which encoded data of said compressed data, 

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

ndex information are multiplexed, 

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, 	said encoding controlling unit determines the 

one at more. selectable !notion vectors by referring to said list,. 

[161 	A moving image decoding device comprising: 

at-4-o b 1 iz. 	Length 	deco d hog 	an i - 



variable-length-decoding 	encoded 	data 	multiplexed 	into 	a 

bitstream to acquire compressed data, 	an encoding mode, 	and 

index information which are associated with each of codin 

blocks into which an image is hierarchically divided; 	/// 

5 a 	motion-compensated 	prediction 	unit 	for, 	1,7114n 	an 

encoding 	mode 	associated 	with 	a 	codin/ block 

variable-length-decoded by said variable length cig'coding unit 

is an inter encoding mode, 	generating a lisX of candidate 
/ 

vectors which consists of one or more selectable motion vectors 

10 and also 	acquiring 	a 	predicted vector 	shown by the 	index 

information associated with said cod' 	g block from said list 

of 	candidate 	vectors 	on 	a 	basis 	•f 	the 	index 	information 

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

for decoding a motion vecto 	from difference motion vector 

15 information variable-leng 	-decoded by said variable length 

decoding unit and said .redicted vector, and carrying out a 

motion-compensated prediction process on said coding block by 

using 	said 	motiod vector 	decoded 	thereby 	to 	generate 	a 

prediction ima 	• 

20 a difference 	image generating 	unit 	for generating a 

pre-comp;4ssed 	difference 	image 	from the 	compressed 	data 

associ4ed with the coding block variable-length-decoded by 

said variable length decoding unit; 	and 

a decoded image generating unit for adding the difference 

24 image generated by said difference image generating unit and 

the prediction 	image 	generated by 	said motion-compensated 
/ 

prediction unit to generate a decoded image, 

wherein 	said 	motion-compensated 	prediction 	unit 

determines a rule for generation of said list of candidate 

:30 vectors for each of bi.oelit-Si-zetk-pl'Iwi;-led for the, crgi±nq bLocks. 
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Claims 

Claim 1 	An image decoding device comprising: 

a variable length decoding unit for performing variable-length 

5 decoding process on coded data multiplexed into 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 on said coding block 

10 based on said coding mode to generate a prediction image using 

a motion vector selected from one or more selectable motion 

vector candidate, 	said motion compensation prediction unit 

selecting said motion vector indicated by said index 

information; 

15 a decoded image generating unit for generating decoded 

image data by adding a difference image which is obtained by 

decoding said compressed data and said prediction image 

generated by said motion compensation prediction unit; wherein 

said motion compensation prediction unit selects a 

20 spatial motion vector which is obtained from a decoded block 

located around said coding block or a temporal motion vector 

which is obtained from a decoded picture which can be referred 

to by said coding block according to said index information. 

25 Claim 2 	An image decoding method comprising: 

a step for performing a variable-length decoding process on 

coded data multiplexed into a bitstream to obtain compressed 

data, coding mode and index information, each associated with 

a coding block; 

30 a step for performing a motion compensation prediction 

process on said coding block based on said coding mode to 

generate a prediction image using a motion vector selected from 

one or more selectable motion vector candidate, 	said motion 

vector is selected according to said index information; 
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a step for generating decoded image data by adding a 

difference image which is obtained by decoding said compressed 

data and said prediction image; wherein 

said motion vector candidate includes at least a spatial 

5 motion vector which is obtained from a decoded block located 

around said coding block or a temporal motion vector which is 

obtained from a decoded picture which can be referred to by said 

coding block. 

10 


