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Claim 1 An image decoding device comprising:

a variable length decoding unit for performing
variable-length decoding process on coded datamultiplexed 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 to generate a prediction
image using a motion vector, said motion compensation
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
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

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.

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
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, saidmotion compensation 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 step in which a decoded image
generating unit generates decoded 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 1image generated by said motion compensation
prediction unit; wherein

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.
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CLAIMS

[1] A moving image encoding device comprising:

an encoding controlling unit for determining a maximum'
size of a block to be encoded which is a unit to be procgséed
when a prediction process is carried out, and also determining
a maximum hierarchy depth when a block to be encoded ha&ing the
maximum size is divided hierarchically, and for_sélecting an
encoding mode which determines an encoding’methéa of encoding

each block to be encoded from one or more ayéilable encoding

7
F

modes; /
./

a block dividing unit for dividing/an inputted image into
blocks to be encoded having a pre%ﬁgermined size, and also
dividing each of said blocks to/pé?encoded hierarchically;

a motion-compensated preﬁf&tion unit for, when an inter
encoding mode which is a direct mode is selected by said encoding
controlling unit as an eﬁgoding mode corresponding to one of
theblockstokxaencodegﬁ%towhichtheinputtedimageischﬂided
by saidlalockcjividi{g{unit, selecting a motion vector suitable
for‘generationclfQ/grediction.image from one or more selectable
motion Vectorgjénd also carrying out a motion-compensated
prediction pfocess on said block to be encoded to generate a
predictigﬁgmagekn/usingsaidmotionvector,andforoutputting
index/;%%ormation showing the motion 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 dividing

unit, and the prediction image generated by said
motion-compensated prediction unit;
an image compression unit for compressing the difference

image-generated-by-said-di-fference—image-generating-uni-t—and



/

'

outputting compressed data of said difference image; and //

a variable length encoding unit for/
s

variable-length-encoding the compressed data outputted ﬁfﬁm
said image compression unit, the encoding mode selecteclpy”;aid
5 encoding controlling unit, and the index information op%?utted
from said motion-compensated prediction unit to génerate a
bitstream into which encoded data of said comgtéssed data,

encoded data of said encoding mode, and enco@éd data of said

rd
4

index information are multiplexed. //

10 [2] The moving image encoding devigé according to claim

/
1, wherein when an inter encoding mode gther than direct modes

is selected by the encoding controll¥ing unit as the encoding

e

e blocks to be encoded into

mode corresponding to the one of

which the inputted image is divided by the block dividing unit,

15 the motion-compensated predif€tion unit searches through said

one(xEtheblockstx>beencqgédandzareferenceimageforzamotion

vector, and carries oq{-the motion-compensated prediction

process on said one gffthe blocks to be encoded by using said

motion vector to féenerate a prediction image, and, when

20 variable—lengthvéncoding the compressed data outputted from

the image compression unit and the encoding mode selected by

said encodLﬁé controlling unit, the variable length encoding

unit var}éble—length—encodes said motion vector to generate a

bitstpéém into which encoded data of said compressed data,

25 encoaed data of said encoding mode, and encoded data of said
iﬁaex 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

b 3y Re——eneoding-—-econtrolling —unit—as—the—encoeding mode ——
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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 unitoﬂf
carrying out the intra prediction process on said one of,tﬁe
blocks to be encoded to generate a prediction image, agﬁrthe
difference image generating unit generates a differemﬁé image
between the one of the blocks to be encoded intG Which the
inputted image is divided by the block dividing'ﬁnit and the
predictionimagegenerat@dbysaidintrapredic%ionunitorsaid
motion-compensated prediction unit. |

[4] The moving image encoding deyiée according to claim
2, wherein the encoding controllihg unit determines a
quantization parameter and a tranéformation block size which
are used when the difference imgge is compressed for each of
the blocks to be encoded, tpé image compression unit carries
out a'transformation.proceéé on the difference image generated
by the difference imggé/generating unit in units of a block
having the transfgfﬁation block size determined by said
encoding contro}iing unit and also quantizes transform
coefficients ofﬁéaid<difference image by using the quantization
parameter deﬁermined by said encoding controlling unit to
output the;transform coefficients quantized thereby as the
compreggéd 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 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

controtling—untt—to—generate —the bitstream—into—which—the



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 quantizatioﬁ
parameter, and the encoded data of said transformation bibck
5 size are multiplexed.

[5] The moving image encoding device according.to claim
1, wherein when a list showing one or more selectéble motion
vectors is set for each of block sizes provided for the blocks
to be encoded, the encoding controlling unit ;n:fe.fers to said list

10 to determine the one or more selectable motion vectors.

[6] The moving image encoding dewice according to claim
5, wherein when the list showing onaﬁér more selectable motion
vectors is changed, the variable dength encoding unit encodes
list information showing the Qﬁénged list to generate encoded

15 data.

[7] A moving imageﬁdecoding device comprising:

a variable ﬁf length decoding unit for
variable-length-decoding encoded data multiplexed into a
bitstream to acquire compressed data, an encoding mode, and

20 index informawign which are associated with each of coding
blocks intgﬁghich an image 1is hierarchically divided;

a mﬁtion—compensated prediction unit for, when an
encoding mode associated with a coding block
variable-length-decoded by said variable length decoding unit

25 }éfan 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
sald coding block by using said motion vector to generate a

F—predietion—images;
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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 lenggh
. 7

decoding unit; and ///

a decoded image generating unit for adding the difference
image decoded by said difference image decoding undt and the
prediction image generated by said motiopﬁéompensated
prediction unit to generate a decoded image?//

/

[8] The moving image decoding device/éécording to claim
Uy wherein the variable leng;ﬁ; decoding unit
variable-length-decodes the encodegffdata to acquire the
compressed data, the encodinglnodeﬁyéﬁd.thelnotion‘vector'which
are associated with each of theﬁéoding blocks, and, when the
encoding mode associateq r with one coding block
variable—length—decodedkwggaid variable length decoding unit
is an i1nter encoding;,ﬂbde other than direct modes, the
motion-compensated _,ﬁfediction unit carries out the
motion—compensateﬁ/;rediction process on said coding block by
using the motiqnhvector associated with said coding block to
generate a prédiction image.

[9] Tﬁe moving image decoding device according to claim
7, whereiﬁ said moving image decoding device includes an intra
pred}ction unit for, when the encoding modes associated with
the coding block variable-length-decoded by said variable
iength 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 1image generated by said difference image

generating unit and the prediction image generated by said intra

predictiomr uritor-sate-neotron~compensated-predictiton-unit-to—
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generate a decoded image.
[10] The moving image decoding device according to claim//

V4
8, wherein the variable length decoding upd t

variable-length-decodes the encoded data multiplexed in;ﬁ the

F

g mode,

bitstream to acquire the compressed data, the encod
the index information or a motion vector, a gﬁéi:ization
parameter,andeatransformationblocksizewhich re associated
with each of the coding blocks, and the/ﬁ{fference image
generating unit inverse-quantizes t@gﬁlcompressed data
associated with the coding JKLlock which is
variable-length-decoded by said.variéﬁie length decoding unit
by using the quantization parameter associated with said coding
block and carries out an inver§£/§jansformation process on the
compressed data inverse—quaﬁéized thereby in units of a block
having said transform {{on block size to generate a
pre-compressed difference image.

[11]) The moving image decoding device according to claim
7, wherein when a list showing one or more selectable motion
vectors is set for each of block sizes provided for the coding
blocks, the mbtion—compensated prediction unit refers to said
list to determine the one or more selectable motion vectors.

[12] The moving image decoding device according to claim
11, wherein the wvariable length decoding unit decodes the

eméoded,data to acquire list information showing the list which

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

the 1list set thereto according to the 1list 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

—eentrolling unit determininga maximum-size-of -a-block-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 divide
hierarchically, and selecting an encoding mode which deterplines
an encoding method of encoding each block to be encodtd from
one or more available encoding modes;

a block division processing step of a blockdividing unit
dividing an inputted image into blocks to be ghcoded having a
predetermined size, and also dividing eachfof said blocks to
be encoded hierarchically;

a motion-compensated predictio rocessing step of, when
an inter encoding mode which is a direct mode is selected in
said encoding control processnégfstep as an encoding mode
corresponding to one of the b}éé;s to be encoded into which the
inputted image is divideg/ln said block division processing
step, a motion—compensatéd prediction unit selecting a motion
vector suitable for géheration of a prediction image from one
or more selectab%g/motion vectors and also carrying out a
motion-compensated prediction process on said block to be
encoded to %gnerate a prediction image by using said motion
vector, aué’outputting index information showing the motion

/
vectora/
//
/ a difference image generation processing step of a
/
dif ference image generating unit generating a difference image

25 /6;tween the one of the blocks to be encoded into which the

rd
./'

inputted image is divided in said block division processing
step, and the prediction image generated in said
motion-compensated prediction processing step;

an 1image compression processing step of an image

30 GO @66 1O R - - COMPressing-the-di-fference-image-generated-in
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said difference 1image generation processing unit, and

outputting compressed data of said difference image; and

Vg

a variable length encode processing step of a variabié
length encoding unit variable-length-encoding the compreééed
data outputted in said image compression processing spep, the
encoding mode selected in said encoding control,ﬁfocessing
step, and the 1index information outputted in said
motion-compensated prediction processing stgp'to generate a
bitstream into which encoded data of said compressed data,
encoded data of said encoding mode, andgéncoded data of said
index information are multiplexed. Jf;

[14] A moving image decodingfﬁethod comprising:

a variable length decode pfgcessing step of a variable

/
length decoding unit variap}é;length—decoding encoded data
multiplexed into a bitstrgéﬁ to acquire compressed data, an
encoding mode, and indeg/{hformation_which are associated with
each of coding blockgrinto which an image is hierarchically

divided;

F,
Py

/
alnotion—gémpensatecipredicticwlprocessing step of, when

an encodig;// mode associated with a coding block
variable—}é%gth—decoded by said variable length decoding unit
is an;;{ﬁter encoding mode which 1is a direct mode, a
motigﬁ—compensated prediction unit selecting a motion vector

s@oWnkn/theindexinformationassociatedwithsaidcodingblock

25//?rom one or more selectable motion vectors, and carrying out

/
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a motion-compensated prediction process on said coding block
by using said motion vector to generate a prediction image;
a difference 1image decoding processing step of a

difference image decoding unit decoding a difference image from

Ehe-—compressed —data—associated--with the - -coding-—block——-

F

.-'/‘.

/

/
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variable-length-decoded in said variable 1length decode //
processing step; and ///

a decoded image generation processing step of a deco?éa
image generating unit adding the difference image decodﬁﬁ’in

5 said difference 1image decoding processing step gﬁa the

prediction 1image generated 1in said motion—qﬁépensated
prediction processing step to generate a decodgﬂ/image.

[15] A moving image encoding device co.grising:

an encoding controlling unit for detﬁéiining a maximum

10 size of a block to be encoded which is a/unit to be processed

when a prediction process is carried out, and also determining

P

a maximum hierarchy depth when a b%gék to be encoded having the
maximum size is divided hierarcp{cally, and for selecting an
encoding mode which determingsfan encoding method of encoding
15 each block to be encoded ﬁpéﬁ one or more available encoding
modes; fﬁ/
a_block.dividinngHit for dividing an inputted image into
blocks to be enco@é& having a predetermined size, and also
dividing each of said blocks to be encoded hierarchically;
20 a motion¥compensated prediction unit for, when an inter
encoding mpﬂe is selected by said encoding controlling unit as
anenco@iﬁgmodecorrespondingto(NMEOftheblockstx)beencoded
intolwhich the inputted image is divided by said block dividing
uqif, searching for a motion vector suitable for generation of
25 ;é!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

30 one or more - selectabla motidon ectors arnad—for v&tpdttlﬁg"’l‘ﬂde‘X“'

4



|23
information showing the predicted vector; //////
a difference image generating unit for generating aj/
difference image between the one of the blocks to be enco?péf
into which the inputted image is divided by said block div}éing
5 unit, and the prediction image generated byﬁf said
motion-compensated prediction unit; ///
an image compression unit for compressing t e difference
image generated by said difference image genepéting unit, and
outputting compressed data of said diffe;?ﬁ;e image; and
10 a variable length encqﬁing unit for
variable-length-encoding the compreigéa data outputted from
said image compression unit, the eg;éainglnode selected by said
encoding controlling unit, and'tpefindex information outputted
from said predicted vectorlgénerating unit to generate a
15 bitstream into which enchéa data of said compressed data,
encoded data of said engéding mode, and encoded data of said
index information are multiplexed,
wherein when a 1ist showing one or more selectable motion
vectors is set for 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.
[6] A moving image decoding device comprising:
a 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

-H—variable—length-decoded by said 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 indgﬁf
information associated with said coding block from said_k{ét

of candidate vectors on a basis of the index infogmgtion
variable—length—decodedk@fsaidvariablelengthdeco@iﬁgunit,

/

for decoding a motion vector from difference mqtﬁon vector
information variable-length-decoded by said V@fiable length
decoding unit and said predicted vector, andﬁcarrying out a

motion-compensated prediction process on said coding block by
using said motion vector decoded thefeby to generate a
prediction image;

a difference 1image decoding unit for decoding a
difference image from the compresBed data associated with the
coding block variable-length-decoded by said variable length
decoding unit; and

a decoded image generating unit for adding the difference
image decoded by said difference image decoding unit and the
prediction image ’qénerated by said motion-compensated
prediction unit Qﬁ/generate a decoded image,

wherein 'éaid motion-compensated prediction unit
determines a’ rule for generation of said list of candidate
vectors far each of block sizes provided for the coding blocks.

LI?] A moving image decoding device comprising:

Jfé variable length decoding unit for

Y
vatiable-length-decoding encoded data multiplexed into a
/

‘bitstream to acquire compressed data, an encoding mode, and

index information which are associated with each of blocks to
be coded intc which an image is hierarchically divided;

———a-metion=compensated-prediction-unit-for-ecarrying out-a
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motion—compensatedpredictionprocess(nlsaidblockpgjﬁfggded

by using a motion vector to generate a predggtfbn image;
g
/
a difference image decoding/,uﬁit for decoding a
/
difference image from the Egppféssed data associated with a

5 block to be encoded vapfﬁgle—length—decoded by said variable

length decoding~tnit; and
a.deécoded image generating unit for adding the difference
'mggg/gecoded by said difference image decoded unit and the

prediction image generated Dby said motion-compensated

10— predietion—uni-t-to-generate a decoded-image-



