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CLAIMS
[1] A moving image encoding device comprising: /
/
an encoding controlling unit for determining a ma%yhum
size of a block to be encoded which is a unit to be pr?ﬁéssed
when a prediction process is carried out, and also deﬁérmining
a maximum hierarchy depth when a block tc be encodgd/;aving the
maximum size is divided hierarchically, and ﬁyi selecting an
encoding mode which determines an encoding méthod of encoding
/

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

modes;

a block dividing unit for divigdng an inputted image into

blocks to be encoded having a edetermined size, and alsc
dividing each of said blocks to éaencoded.hierarchically1&nti1
its hierarchy number reagfes the maximum hierarchy depth
determined by said encoding controlling unit;

a motion-compengated prediction unit for, when an inter
encoding mode which/is a direct mode is selected by said encoding
controlling unif as an encoding mode corresponding to one of
theblochstoﬁé;ncodedintowhichtheinputtedimageisdivided
by said btphk,dividingljnit, selecting a motion vector suitable
forgeng&;tionoflapredictionimagefrom(nmaormoreselectable
motidﬁ vectors and also carrying out a motion-compensated

4
spediction process on said block to be encoded to generate a

“prediction image by using saidmotion vector, and for cutputting

index information showing the meotion vector;
a difference 1image 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 dividing

S0 it and the —prediction —image - generated - py--—said




-

id

prediction unit;

- compressing the ditference
/

image generated image generating unit,ew%i
outputting compressed data of sald difference image; and
a variable length ercoding unic / for

variable-langth-encoding the compressed data outpy{ied from

-

sald image compression unit, the encoding mode seldcted by said

enceoding contreolliing unit, and the index informéiion outputted

from said motion-compensated prediction )JLL Lo generate a

,J\

bitstream intce which encoded data of sgdid compressed data,

encoded data of said encoding mode, ;ﬁé encoded data of said

index infermation are multiplexed

i2] The moving image encoding device according to claim
1, wherein when an inter encoging mode other than direct modes
is selected by the encodi contrelling unit as the encoding
one of the blocks to be encoded into

divided by the block dividing unit,

which the inputted imége is

carries cut the motion-compensated prediction
1 sald one of the blocks to be encoded by using said
motiory vector to generate a prediction image, and, when

from

vardable-length-encoding the compressed data outputiec
“he ilmage compression unit and the encoding mode selected by

sald encoding controlling unit, the variable length encoding

unit variable-length-encodes sald motion vector to generate &

whilch enceded data of said compressed data,

encoded data of said encoding mede, and encoded agatae of said

index inf are multiplaxed.
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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 controliing unit as the encoding mqgé
corresponding to the one of the blocks to be encoded into yﬁich
the inputted image is divided by the block dividi@dyunit,
carrying out the intra prediction process on saidﬁo;e of the

'

blocks to be encoded to generate a prediction ;mage, and the

difference image generating unit generates a @difference image

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

inputted image is divided by the block Aividing unit and the
predictionimagegeneratedkwfsahdiﬁgrapredictionunjt<n:said
motion-compensated prediction un}f.

[4] The moving image enching device according to claim
2 or 3, wherein the encodin@ controlling unit determines a
quantization parameter agﬂ/a transformation block size which

A

are used when the diffgrence image is compressed for each of

the blocks to be engbded, the image compression unilt carries

> 4 R : ,
out a transformation process on the difference image generated

by the differgﬁhe image generating unit in units of a block

having the/transformation block size determined by said

7
encoding/ controlling unit and also quantizes transform
coef?}&ientscﬁfsaiddifferenceimagekn/using1juaquantjzation

pardmeter 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 controliing unit, and the index information or the

motion vector outputted from the motion-compensated prediction

Ll the —wvariaple ---omdengthes-enmcoding “mTt
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Ilocks into which an image is hierarchically divided;
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variabie-length-encodes the quantizaticn parameter an

@

transformatiorn bleck size which are determined by said encoding

controiling unit fto generate the bitstream inte which the

7

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

encoding mode, the encoded data of said index information cr
said motion vector, the encoded data of said quaptization
parameter, and the encoded data of said transformétion block

/

size are multiplexed.

[5] The moving image encoding device Qﬁé@rding to claim
1, wherein when a list showing one c¢r mo ffselectable motion
vectors is set for each of block sizes provided for the blocks
to be encoded, the encoding controllivg unit refers to said iist
to determine the one or more selfctable motion vectors.

[6]) The moving image encdding device according to claim
5, wherein when the list shoffing one or more selectable motion
vectors is changed, the yariable length encoding unit encodes

list information showing the changed list to generate encoded

i7) A moving image decoding device comprising:
a riable length decoding unit for
variabl?;)@ngth—decoding encoded data multipiexed intc a

itstegﬂm to acquire compressed data, an enceding mode, and

Hh

jndyézjnformation which are associated with each of coding
.“.

1

a motion-compensated prediction unit for, when an

encoding mode assoclated with a coding biock
variable-iength-decoded by said variable length decoding unixt

13 an inter encoding mode which is a direct mode, seliecting a

-ion vector shown by the index information associated with
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and carrying out a motion-compensated prediction process on
said coding bklock by using said moticn vecter to genera
prediction image;

a difference image generating unit for generati

5 pre-compressed difference image from the compresseg

said variable length decoding unit; and
a decoded image generating unit for adding’the difference
image generated by said difference image gefierating unit and

10 the prediction image generated by sa: motion-compensated

predicticon unit to generate a decocde

i8] The moving image decodingf/device according to claim

7, wherein the variable length decoding unit

variable~length-decodes the fencoded data to acguire the
16 compressed data, the encodirig mode, and the motion vector which
are associated with eacl of the coding blocks, and, when the
encoding mode aggéociated with one coding block
variabie-length-dgcoded by said variable length decoding unit
is an 1inter ericoding mode other than direct modes, the
20 motion-compersated  prediction unit carries out the
motion-coppensated prediction process on sald coding block by
using the motion vector associated with said coding block to
/

gena&%te a prediction image.

// [3] The moving image decoding device according to claim

z',/% or 8, wherein said moving image decoding device includes an
2

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

with the coding pleock variable-length-decoded by said variable
length decoding unit is an intra encoding mede, carrying out
an intra prediction process on said coding block to generate

Hpp—prite g el--on—images—and-the-decorted-image-gene ratrng-ui-t-a e ag-——-
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generated by

generating unit and the prediction image

licrtion unit or said metion—-a

ganerate a decoded image. /'

'10] The moving image decoding device according Ko claim
¢ g : J
¢

8 or 9, wherein the wvariable length decoding unit

variable-length-decodes the encoded data multiplexed inte the

bitstream to acgquire the compressed data, thé encoding mode,

the index information or a motion vectfr, a quantization

Q

paramet@r,andeatransformationblocks% e which are associate

3

g
s
with each of the coding blocks, and the difference image
G
generating unit inverse-quantifes the compressed data

3 . A P 1 . .
associated with the goding biock which 18
variable-length-decoded by said variable lenglth decoding anit
by using the quantization parameter associated with said coding

block and carries out afi inverse transformation process on the

compressed data invgrse-quantized therepy in units of a block
having said ZAinsformation block size to generate a
pre-compressed difference image.

[11}/?&6 moving image decoding device according to ¢laim
7, whergfg when a list showing one or more selectable moction
vectgr% is set for each of block sizes provided for the coding
{ks, the motion-compensated prediction unit refers to said

-able motion vectors.

to det

i121 The moving lmage decoding device acoording to claim

11, wherein the variable length decoding unit decodes the
encoded data to acquire list information showing the list which

15 changed, and the motion-compensat

clon unizn

according to the Iist information
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{13] A moving image encoding methed comprising:

ar encoding control processing step of an encoding
centrolling unit determining a maximum size of a block to el
encodedwhich:ksaunittxbbeprocessedwheneapredictionproveés
is carried out and also determining a maximum hierarchy’depth
when a block to be encoded having the maximum size is divided
hierarchically, and selecting an encoding mode which determines
an encoding method of encoding each block to be encoded from
cne or more available encoding modes;

a block division processing step ofe&b]ock dividing unit

.

dividing an inputted image into blocks to be encoded having a

predetermined size, and also dividing each of said blocks to

be encoded hierarchically until Aits hierarchy number reaches
the maximum hierarchy depth defermined in said encoding control

processing step:; /

a motion-compensalad prediction processing step of, when
an inter encoding mode which is a direct mode is selected in
said encoding cgpf}ol processing step as an encoding mode
corresponding gd/one of the blocks to be encoded into which the
P
inputtedimagﬁ:Msdividedjj1sajdblockdivisionprocessingstep
aHmtionfpé%pensatedpmediction1Hﬁt selecting a motion vector
suitablg for generation of a prediction image from one or more
selgﬁ%able motion vectors and also carrying out @ a

métion-compensated prediction process on said block to be

encoded to generate a predicticn image by using said motion

vector, and outputting index information showing the motion
vector;
a difference 1image generation processing step of a

difference image generabting untt generating a difference inage

pebwean—ehe-wone—af—bhe-ilaeks—bo—ibe-ecneoded—i-png—whi-el—i-ne-
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said motion-«

an  dmage  compression rocessing step of an  igage

sion unit compressing the difference image generdted in

ifference image generation processing uﬁjt, and
outputting compressed data of sald difference amng and
)

a variable length encode processing step of a variable

length encoding unit variable~length-encoding the compressed

r

data outputied in said image compres 1on pr essing step, the

encoding mode selected in said encoding control precessing step

and the index information outputted/in said motion~-compensated

prediction processing step to g@Enerate a pitstream into wr

coded data of said compresfsed cata, encoded data of said

encoding mods, and encodeg’data of said index information are

multiplexed.
/s
14)] A moving/{ﬁage decoding method comprising:

P

a variable Yength decode processing step of a variable
rd

Fy

length decodiyﬁzunit variable~length-decoding encoded data
mu}tjplexqu4%to a bitstream to acguire compressed data, an
encodinq,ﬁgde, and index information which are associated with
each Q{fLUUqu blocks into which anr image 1s hierarchically
i v, {'El ed;

amonion-compensated prediction processing step of, when

NSan encoding mode atead with a lock
variable-length-decoded by said variakble le -h o«
is an inuter enco mede which 1s & direcl wmede, a
motion-compensated predicibion unlt selecting a nmooion vector
shown by the index information agscciated wiil oding block
40 L e e e L T = I
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a motion-compensated prediction process on said coding block

by using said motion vector to generate a

on image;

a difference image generation processing step of 4
difference image generating unit generating a pre—compresséd
difference image from the compressed data associated with the
coding block variable-length-decoded in said variabié length
decode processing step; and :/f

a decoded image generation processing stép of a decoded

image generating unit adding the difference image generated in

said difference image generation procgSsing step and the
prediction image generated in d motion-compensated
prediction processing step to geneftate a decoded image.
(15] A& moving image encodd device comprising:

an encoding controlling/unit for determining a maximum
size of a block to be encodéd which is a unit to be processed
when a prediction proce§é/is carried out, and also determining
a maximum hierarchy qébth when a block to be encoeded having the
maximum size 1is d"ided hierarchically, and for selecting an
encoding mode which determines an encoding method of encoding
each block ;d/be encoded from one or more available encoding
modes; '

aflockdividinglnﬂj for dividing an inputted image into
blooks to be encoded having a predetermined size, and also

dividing each of said blcocks to be encoded hierarchically unt

il
its hierarchy number reaches (he maximum hierarchy depth
determined by said encoding controliling 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

into which-the inputted image is divided by said block dividing
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unal, seaxching for a motion ve 31 (B tion ot

a pradiction image, ana carryving out a moticon-compensated

]

ion process on said block to be encoded o gen

)

tion Image by using sald motion vecuorn;
a predicted vector generating unit for seiecting a
predicted vector which is used for motion vector encoding from

one or more selectable motion vectors, and for outputting index

information showing the predicted vector;

a differerice image generating uni%ffor generating a
difference image between the one of thcrhlocks to be enccded
intowhichtheinputtedimageiscﬁviqukm’saidb&ockdividing

s

unit, and the prediction imdge generated by said
( ! 3

image generated by said difference image generating unit, and
ita of said difference image; and

a variable iength encoding unit for

variable-length-encoding the compressed data outputlted from
p

salid image CUmyﬁmsslon unit, the encoding mode selected by said

)

encoding coufrolling unit, and the index information outputted
) L

y
from said predicted vector generating unit to generate a

i

bitstpbam into which encoded data of said compressed dat

o}

14

)

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

index Information are multiplexed,
wherein when a 1ist showing one cr more selectakble motion
vectors is set for each of bicck sizes provided for the blocks

¢ be encoded, =said enceding controlling unit deter

"

ore o more selectable motion vectors by refery

n

[1&) A moving imnzge ascoding device compr

& varpakle feapgids dacouing Gadis for
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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 codingf
blocks into which an image is hierarchically divided; |

a motion-compensated prediction unit for, whéﬁ an
encoding mode associated with a ceding” block
variable-length-decoded by said variable length deéoding unit
is an inter encoding mode, generating a list of candidate
vectors which consists of one or more selectabie motion vectors
and also acquiring a predicted vecto;/é%own by the index
information associated with said codirg block from said list
of candidate vectors on a basis /©f the index information
variable-length-decoded by said‘yé/riable length decoding unit,
for decoding a motion vectg;/}rom difference motion vector
information variable—lengﬁﬁldecoded by said variable length
decoding unit and said!ﬁ}edicted vector, and carrying out a
motion-compensated pfédiction process on said coding block by
using said motion vector decoded thereby to generate a
prediction imagé}

a différence image generating unit for generating a
pre—comp;eésed difference image from the compressed data
associdted with the coding block wvariable-length-decoded by
saidﬁvariable length decoding unit; and

| a decoded image generating unit for adding the difference
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

vectors-for-each-of block-sizesprovided-for-the-coding blecks:
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Claims

Claim 1 An image decoding device comprising:

a variable length decoding unit for performing 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;

a motion compensation prediction unit 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 compensation prediction unit
selecting said motion vector indicated by said index
information;

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
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.

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;

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 1s 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

sald motion vector candidate includes at least a 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.



