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SPECIFICATION
TITLE OF THE INVENTION

MOVING IMAGE ENCODING DEVICE AND MOVING IMAGE DECOING DEVICE

FIELD OF THE INVENTION
[0001]

Thepresentinventionrelatestoamovingimageenc
device which divides a moving image into predetermi
andencodesthemovingimageinunitsofonearea,
imagedecodingdevicewhichdecodesanencodedmovi
units of one predetermined area.

BACKBROUND OF THE INVENTION
[0002]

Conventionally, in an international standard video

encoding system, such as MPEG or ITU-T H.26x, a met
definingblockdata (referredtoas"macroblock"fr

as a unit, the block data being a combination of 16
ofbrightnesssignaland 8x8 pixelsofcolor differ
corresponding to the 16x16 pixels of brightness sig
compressingeachframeofavideosignalinunitso

in accordance with a motion compensation technique,
orthogonaltransformation/transform coefficientqua
technique is used.

[0003]

The motion compensation technique is used to reduce
redundancyofasignalinatimedirectionforeach
byusingahighcorrelationexistingbetweenvideo
accordance with this motion compensation technique,
already-encoded frame which has been previously enc
storedinamemoryasareferenceimage,andabloc
providesthesmallestdifferenceinelectricpower
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block for the motion-compensated prediction is sear
through a search range predetermined in the referen
andaspatialdisplacementbetweenthe spatial posi
current macroblock and the spatial position of the
inthereferenceimagewhichisdeterminedasther
search is then encoded as a motion vector.

[0004]

Further, in  accordance with the
transformation/transform coefficientquantizationt
a differential signal which is acquired by subtract
predictionsignalacquiredastheresultoftheabo
motion-compensated prediction from the current macr
orthogonal transformed and quantized so that the am
information is compressed.

[0005]

In the case of MPEG-4 Visual, each block which isu
asaunitformotion-compensated predictionhasam
of8x8pixels,andDCT (discretecosinetransform)
pixel size is used also for orthogonal transformati
contrast with this, in the case of (ITU-T H.264) MP
(Moving Picture Experts Group-4 Advanced Video Codi
motion-compensated prediction with a block size sma
8x8 pixels is prepared in order to efficiently carr
encoding on even an area, such as aboundary betwee
having a small correlation between pixels in a spac
direction. Further, in the orthogonal transformati
compression and encoding can be carried out by adap
switching between 8x8-pixel DCT havinginteger pixe
and 4x4-pixel DCT having integer pixel accuracy on

per-macroblock basis.
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[0006]

In accordance with such a conventional internationa

standard video image encoding method, particularly
resolution of the image becomes higher resulting fr
macroblock size being fixed, an areawhich is cover
macroblockis easily localized because the macroblo
fixed. Asaresult,thereoccursacaseinwhicha
macroblockisplacedinthesameencodingmodeort
vectorisallocatedtoaperipheralmacroblock. In
because the overhead of encoding mode information,
vectorinformationandsoonwhichareencodedeven
prediction efficiencyis notimprovedincreases, th
efficiency of the entire encoder is reduced.

[0007]

Tosolvesuchaproblem,adevice which switchesbe
macroblock sizes in accordance with the resolution
contentsofanimageisdisclosed(forexample,ref
reference 1). The moving image encoding device dis
patent reference 1 can carry out compression and en
switching between selectable orthogonal transformat
sizesorbetween selectable sets of orthogonaltran
block sizes in accordance with the macroblock size.
Related art document
Patent reference
[0008]

Patent reference 1: WO 2007/034918

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
[0009]

A problem with the conventional international stand
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video image encoding methods and the invention disc
patent reference 1 is, however, that because transf
cannot be carried out by switching among a pluralit
orthogonaltransformationblocksizeswithineachm
theencodingefficiencyisreducedparticularlywhe

having a different movement or a different pattern

a macroblock.

[0010]

The present invention is made in order to solve the
above-mentioned problem, and itis therefore an obj
present invention to provide a moving image encodin
which can carry out compression and encoding by ada
switchingamongorthogonaltransformationblocksiz
areawhichisaunitformotion-compensatedpredict
macroblock, and a moving image decoding device.
MEANS FOR SOLVING THE PROBLEM
[0011]

In accordance with the present invention, there is
provided a moving image encoding device including a
controllingunitfor selectinga certaintransforma
sizefromasetoftransformationblocksizesprede

accordance with a block size of a block image to no

transformation  block size selected thereby to
transformation/quantization unit, in which the
transformation/quantization unit divides a predicti

difference signalinto blocks havingthe transforma
size notified thereto from the encoding controlling
carries outatransformation and quantization proce
of the blocks to generate compressed data.

[0012]
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In accordance with the present invention, there is

provided a moving image decoding device in which an inverse
guantization/inverse transformation unit determines a
transformation block size on the basis of a decoded encoding
mode and transformation block size information incl uded in

compression parameters, and carries out an inverse

transformation and inverse quantization process on the
compresseddatainunitsofoneblockhavingthetr ansformation
block size.

ADVANTAGES OF THE INVENTION

[0013]

In accordance with the present invention, because a
certaintransformationblocksizeisselectedfrom amongaset
of transformation block sizes which are predetermin ed in
accordancewiththeblocksizeofablockimage,an daprediction

difference signal is divided into blocks having the

transformationblocksizeandatransformationand quantization
process is carried out on each of the blocks to gen erate
compressed data, a moving image encoding device and a moving
image decoding device which can carry out compressi on and
encodingbyadaptivelyswitchingamongthetransfor mationblock
sizes for each area which is a unit for motion-comp ensated

prediction in each macroblock can be provided.

BRIEF DESCRIPTION OF THE FIGURES

[0014]
[Fig. 1] Fig. 1 is a block diagram showing the stru ctureofa
moving image encoding device in accordance with Emb odiment 1

of the present invention;
[Fig.2A]Fig.2Aisaviewshowinganexampleofe ncodingmodes

for pictures in each of which predictive encoding i n atime
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direction is carried out;

[Fig. 2B] Fig. 2B is a view showing another example
encodingmodesforpicturesineachofwhichpredic

in a time direction is carried out;
[Fig.3]Fig.3isablockdiagramshowingtheinte

of a motion-compensated prediction unit of the movi
encoding device in accordance with Embodiment 1;
[Fig. 4] Fig. 4 is a view explaining a determining
determiningapredictedvalue ofamotionvectorin

with an encoding mode;

[Fig. 5] Fig. 5is a view showing an example of ada
atransformationblocksizeinaccordancewithane

[Fig. 6] Fig. 6 is a view showing another example o
adaptation of a transformation block size in accord

an encoding mode;
[Fig.7]Fig.7isablockdiagramshowingtheinte

of a transformation/quantization unit of the moving
encoding device in accordance with Embodiment 1;
[Fig. 8] Fig. 8 is a block diagram showing the stru
moving image decoding device in accordance with Emb
of the present invention;
[Fig.9]Fig.9isablockdiagramshowingtheinte

of avariable length encoding unit of a moving imag
deviceinaccordancewithEmbodiment2oftheprese
[Fig.10]Fig.10isaviewshowinganexampleofa

table in a state in which the binarization table is
updated;
[Fig.11]Fig.1lisaviewshowinganexampleofa

table;

[Fig. 12] Fig. 12 is a view showing an example of a

of the

tiveencoding
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transition table;
[Fig.13]Fig.13isaviewexplainingaprocedure
context identification information, Fig. 13(a) is a
showingthe binarizationtablein binarytreerepre

and Fig. 13(b) is a view showing a positional relat

between a macroblock to be encoded and peripheral b

[Fig.14]Fig.14isaviewshowinganexampleoft

table in a state in which the binarization table ha
updated;

[Fig. 15] Fig. 15 is a block diagram showing the in
structure ofavariablelengthdecodingunitofam
decodingdeviceinaccordancewithEmbodiment2 of
invention; and

[Fig. 16] Fig. 16 is a block diagram showing the in
structure of aninterpolated image generating unit
amotion-compensatedpredictionunitofamovingim
deviceinaccordancewithEmbodiment3oftheprese

is provided.

EMBODIMENTS OF THE INVENTION

[0015]

ofgenerating
view
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Hereafter, the preferred embodiments of the present

invention will be explained in detail with referenc
drawings.

Embodiment 1.

InthisEmbodimentl,amovingimageencodingdevic

carries out a motion-compensated prediction between

frames by using each frame image of a video image a

and carries out a compression process using orthogo

transformation and quantization on an acquired pred

differencesignal,and,afterthat,carriesoutvar

e to the
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encodingtogenerateabitstream,andanmovingima
device which decodes the bitstream will be explaine
[0016]

Fig.lisablockdiagramshowingthestructureof
image encoding device in accordance with Embodiment
present invention. The moving image encoding device
Fig.lincludesablockdividingunit2fordividin
image of an inputted video signal 1 into macroblock
aplurality of more blocks each havingamacroblock
further dividing each of the macroblock images into
macro/subblockimage 5 of one or more subblocks in
withanencoding mode 7 to outputthis macro/subblo
anintra-predictionunit8for,whenreceivingama
image 5 inputted thereto, carrying out an intra-fra
prediction on the macro/subblock image 5 by using a
signal stored in amemory 28 for intra prediction t
apredictionimage 11, amotion-compensated predict
for,whenreceivingamacro/subblockimage5inputt
carrying out a motion-compensated prediction on
macro/subblockimage 5byusingareferenceimage 1
amotion-compensated prediction frame memory 14 to
prediction image 17, a switching unit 6 for inputti
macro/subblock image 5 to either one of the intra-p
unit 8 and the motion-compensated prediction unit 9
accordancewiththeencodingmode 7,asubtraction
subtracting the prediction image 11 or 17 which is
from either one of the intra-prediction unit 8 and
motion-compensated prediction unit 9 from the macro
image 5 outputted from the block dividing unit 2 to

a prediction difference signal 13, a

gedecoding
d.

amoving
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transformation/quantization unit 19 for carrying ou
transformation and quantization process on the pred
differencesignall3togeneratecompresseddata2l
length encoding unit 23 for entropy-encoding the co
data 21 to multiplex this compressed data into the
30,aninversequantization/inversetransformation
carryingoutaninversetransformationandinverse

process onthe compressed data 21 to generate aloc
prediction difference signal 24, an adder unit 25 f

the predictionimage 11 or 17 outputted fromeither
intra-predictionunit8andthe motion-compensated

unit 9 to the output of the inverse quantization/in
transformationunit22togeneratealocaldecoded

26, the memory 28 for intra prediction for storing
decodedimagesignal26,aloopfilterunit27for

filtering on the local decoded image signal 26 to g
localdecodedimage 29, and the motion-compensated
frame memory 14 for storing the local decoded image

[0017]

An encoding controlling unit 3 outputs pieces of

information required for the process carried out by

(the macroblock size 4, encoding modes 7, an optimu

mode 7a, prediction parameters 10, optimum predicti

parameters 10a or 18a, compression parameters 20, a
compression parameters 20a). Hereafter, the detail
macroblock size 4 and the encoding mode 7 will be e
Thedetailsoftheotherpiecesofinformationwill

later.

[0018]

The encoding controlling unit 3 notifies the block
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10

dividing unit 2 of the macroblock size 4 of each fr
of the inputted video signal 1, and also notifies t
dividingunit2ofallselectableencodingmodes?
with the picture type for each macro block to be en
Although the encoding controlling unit 3 can select

encoding mode from among a set of encoding modes, t
encodingmodesisarbitrarilysetup. Forexample,
controllingunitcanselectacertainencodingmode

a set shown in Fig. 2A or 2B which will be mentione

[0019]

Fig. 2A is a view showing an example of encoding mo
for a P (Predictive) picture in each of which predi
encoding in a time direction is carried out. In Fi
mb_modeO to mb_mode2 show modes (inter) in each of
macroblock(MxLpixelblock)isencodedbyusingan
prediction. mb_modeO0is the mode in which a motion
allocated to the whole of amacroblock, mc_model an
arethemodesineachofwhichamacroblockisdivi
parts which are aligned horizontally or vertically,
different motion vectors are allocated to the subbl
whichthemacroblockisdivided,respectively. mc_
mode in which a macroblock is divided into four par
different encoding modes (sub_mb_mode) are allocate
four subblocks into which the macroblock

respectively.

[0020]

sub_mb_modeOtosub_mb_mode4arethemodeseachof

whenmb_mode3isselectedastheencodingmodeofa
canbeallocatedtoeachofthefoursubblocks(mxl

intowhichthemacroblockisdivided. sub_mb_mode0

is divided

ame image
he block
inaccordance
coded.
acertain
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theencoding
fromamong
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which a
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vectoris
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11

(intra)inwhich asubblockisencodedbyusingan
prediction. The other modes are the modes (inter)
subblock is encoded by using an inter-frame predict
sub_mb_modelisthemodeinwhichonemotionvector

tothe whole of a subblock, sub_mc_mode2 and sub_mc
themodesineachofwhichasubblockisdividedin

which are aligned horizontally or vertically, and d

motion vectors are allocated to the subblocks into
subblockisdivided,respectively,andsub_mb_mode4
inwhich a subblockis divided into four parts, and

motion vectors are allocated to the four subblocks

the subblock is divided, respectively.

[0021]

Further, Fig. 2B is a view showing another example
encoding modes for a P picture in each of which pre
encodinginatimedirectioniscarriedout. InFi
Oto6arethemodes(inter)ineachofwhichamac
pixel block) is encoded by using an inter frame pre
mb_mode0 is the mode in which one motion vector is
tothewhole ofamacroblock,andmb_modeltomb_mo
modes in each of which a macroblock s divided into
whicharealigned horizontally, vertically ordiago
differentmotionvectorsareallocatedtothetwos
whichthemacroblockisdivided,respectively. mb_
mode in which a macroblock is divided into four par
different encoding modes (sub_mb_mode) are allocate
four subblocks into which the macroblock

respectively.

[0022]

sub_mb_modeOtosub_mb_mode8arethemodeseachof

is divided

intra-frame
which a
ion.
isallocated
_mode3are
toequalparts
ifferent
which the
isthemode
different

into which

of
dictive
g.2B,mb_mode
roblock (MxL
diction.
allocated
de6arethe
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nally,and
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whenmb_mode7isselectedastheencodingmodeofa
canbeallocatedtoeachofthefoursubblocks(mxl
intowhichthemacroblockisdivided. sub_mb_mode0
(intra)inwhich asubblockis encodedbyusingan
prediction. The other modes are the modes (inter)
subblock is encoded by using an inter-frame predict
sub_mb_modelisthemodeinwhichonemotionvector

to the whole of a subblock, sub_mb_mode2 to sub_mb_
themodesineachofwhichasubblockisdividedin
whicharealigned horizontally, vertically ordiago
differentmotionvectorsareallocatedtothetwos

whichthe subblockisdivided, respectively. sub_m

the mode in which a subblock is divided into four p
different motion vectors are allocated to the four

into which the subblock is divided, respectively.

[0023]

Theblockdividingunit2divideseachframeimage
inputted video signal 1 inputted to the moving imag
device into macroblock images each having the macro
4 notified thereto by the encoding controlling unit
addition, when an encoding mode 7 notified thereto
encodingcontrollingunit3includesamode(oneof
to4 of Fig. 2Aoroneofsub_mb_modeltosub_mb_mo
2B) in which different encoding modes are respectiv
allocatedtosubblocksintowhichamacroblockisd
block dividing unit 2 divides each macroblock image
subblock images shown by the encoding mode 7. Ther
blockimage outputted fromthe block dividing unit
oneofamacroblockimageorasubblockimageinac

the encoding mode 7. Hereatfter, thisblock imagei

macroblock,
pixelblocks)
isthemode
intra-frame
which a
ion.
isallocated
mode7 are
totwoparts
nally,and
ubblocksinto
b _mode8is
arts, and

subblocks

ofthe
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blocksize
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to as a macro/subblock image 5.
[0024]

When each frame of the inputted video signal 1 has
horizontal or vertical size whichis notanintegra
ofthehorizontal size orvertical size ofthe macr
4, aframe (extended frame) in which pixels are add
provided in a horizontal or vertical directionin s
thateachframeoftheinputtedvideosignallhas
orverticalsizewhichisanintegralmultipleoft
size or vertical size of the macroblock size is gen
each frame of the inputted video signal 1. As a ge
methodofgeneratingpixelsinthe extendedregion
are added to widen each frame in, for example, a ve
direction, thereisamethod offilling the extende
repeatedly copyingaline of pixelsrunningonalo
theoriginalframeorbyrepeatedlygeneratingali
having afixed pixel value (gray, black, white, or
Alsowhen pixelsare addedtowiden eachframeina
direction, thereisamethod offillingthe extende
repeatedly copyingaline of pixelsrunningonari
theoriginalframeorbyrepeatedlygeneratingali
having afixed pixel value (gray, black, white, or
The extended frame which is generated for each fram
inputted video signal 1 and whose frame size is an
multiple of the macroblock size, instead of each fr
oftheinputtedvideosignall,isinputtedtothe
unit 2.

[0025]
Themacroblocksize4andtheframesize(horizonta

and vertical size) of each frame of the inputted vi

I multiple
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1 are outputted to the variable length encoding uni
to be multiplexed into the bitstream in units of on
whichconsistsofoneormoreframesorinunitsof
[0026]

The value of the macroblock size can be alternative
definedbyaprofile orthelike, instead of being
directly into the bitstream. In this case, identif
informationforidentifyingtheprofileonaper-se
is multiplexed into the bitstream.

[0027]

The switching unit 6 is a switch for switching betw
the input destinations of the macro/subblock image
accordance with the encoding mode 7. When the enco
7 isthe mode in which the macro/subblock image is
usinganintra-frameprediction(referredtoasthe
predictionmodefromhereon),thisswitchingunit
macro/subblockimage5totheintra-predictionunit
whentheencodingmode7isthemodeinwhichthem
image is encoded by using an inter-frame prediction
to as the inter-frame prediction mode from here on)
switching unit inputs the macro/subblock image 5 to
motion-compensated prediction unit 9.

[0028]

The intra-prediction unit 8 carries out an intra-fr
prediction on the macro/subblock image 5 inputted t
units of one macro blockto be encoded havingasiz
by the macroblock size 4 orin units of one subbloc
bytheencodingmode 7. Theintra-predictionunit
a prediction image 11 by using the image signal in

stored in the memory 28 for intra prediction for ea

t23soas
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onepicture.
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intra prediction modes included in the prediction p
10 notified thereto from the encoding controlling u
[0029]

Hereafter, the details of the prediction parameters
willbeexplained. Whentheencodingmode7isthe
prediction mode, the encoding controlling unit 3 sp
intra prediction mode as a prediction parameter
correspondingtotheencodingmode?. Asthisintr
mode, forexample, there canbe amodeinwhichthe
or subblock is divided into blocks of 4x4 pixels, a
predictionimage is generated by using pixelsin th
ofaunitblockoftheimage signalstoredinthem
intra prediction, a mode in which the macroblock or
is divided into blocks of 8x8 pixels, and a predict
is generated by using pixels in the vicinity of au
oftheimagesignalstoredinthememory28forint
amodeinwhichthemacroblockorsubblockisdivid
of 16x16 pixels, and a prediction image is generate

pixelsinthevicinityofaunitblockoftheimage

in the memory 28 for intra prediction, and a mode i n which a
predictionimageisgeneratedfromanimageofare ducedinside
of the macroblock or subblock.

[0030]

The motion-compensated prediction unit 9 specifies a
reference image 15 which is used for the generation of a
prediction image from the data about one or more fr ames of
reference images stored in the motion-compensated p rediction
frame memory 14, and carries out a motion-compensat ed
prediction by using this reference image 15 and the
macro/subblock image 5 in accordance with the encod ing mode 7

arameters

nit 3.
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notified thereto from the encoding controlling unit
generate prediction parameters 18 and a prediction
[0031]

Hereafter, the details of the prediction parameters
willbeexplained. Whentheencodingmode7isthe
prediction mode, the motion-compensated prediction
determines motion vectors and the identification nu
(reference image index) or the like of the referenc
indicated by each of the motion vectors as the pred
parametersl8correspondingtotheencodingmode?.
of ageneration method of generating prediction par
will be mentioned later.

[0032]

The subtraction unit 12 subtracts either one of the

prediction image 11 and the prediction image 17 fro
macro/subblock image 5 to acquire a prediction diff

signal 13. The prediction difference signal 13 is

for each of all the prediction images 11 which the

intra-prediction unit 8 generates in accordance wit
intra prediction modes specified by the prediction
10.

[0033]

The prediction difference signal 13 which is genera
in accordance with each of all the intra prediction
specified by the prediction parameters 10 is evalua
encodingcontrollingunit3,andoptimumprediction
10aincludinganoptimumintrapredictionmodeare
Asamethodofevaluatingthepredictiondifference
encoding controlling unit uses, for example, a meth

calculatinganencodingcostJ

3 to

image 17.

18
interframe
unit 9
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parameters
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signal,the
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by using the compressed data 21 generated by transf
guantizingthe predictiondifference signal 13. Th
controlling unitthen selects the intra prediction
minimizes the encoding cost J 2.

[0034]

Theencodingcontrollingunit3evaluatesthepredi
differencesignall3whichisgeneratedforeachof
includedintheencodingmodes7byeithertheintr
unit 8 or the motion-compensated prediction unit 9,
determinesanoptimumencodingmode7awhichprovid
degree of encoding efficiency from among the encodi
on the basis of the result of the evaluation. The
controlling unit 3 further determines optimum predi
parameters 10a or 18a and optimum compression param
corresponding to the optimum encoding mode 7a from
prediction parameters 10 or 18 and the compression
20. A procedure of determining the optimum predict
parameters and a procedure of determining the optim
compression parameterswillbe mentionedlater. As
above,inthecaseoftheintra-framepredictionmo
predictionmodeisincludedinthepredictionparam
inthe optimum prediction parameters10a. Incontr
case of the inter frame prediction mode, motion vec
identificationnumber(referenceimageindex)ofth
imageindicatedbyeachofthemotionvectors,etc.
inthe prediction parameters 18 and in the optimum
parameters 18a. Further, a transformation block si
guantization step size, etc. are included in the co
parameters 20 and in the optimum compression parame

[0035]
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Astheresultofcarryingoutthisdeterminingproc edure,
the encoding controlling unit 3 outputs the optimum encoding
mode 7a,the optimumpredictionparameters10aor1 8a,andthe
optimum compression parameters 20a for the macro bl ock or
subblocktobeencodedtothevariablelengthencod ingunit23.
The encoding controlling unit 3 also outputs the op timum
compressionparameters20aofthecompressionparam eters20to
the transformation/quantization unit 19 and to the inverse
guantization/inverse transformation unit 22.

[0036]

The transformation/quantization unit 19 selects the
prediction difference signal 13 (referred to as the optimum
prediction differential signal 13a from here on) wh ich
correspondstothe predictionimage 11 or 17 genera tedonthe

basisoftheoptimumencodingmode7aandtheoptim

parameters10aorl18awhichtheencodingcontrollin

determined from among the plurality of prediction d

signals 13 which are respectively generated for all

included in the encoding modes 7, carries out a tra

process,suchasaDCT,onthisoptimumprediction
signall3aonthebasisofthetransformationblock

optimum compression parameters 20adetermined by th

controllingunit3tocalculatetransformcoefficie

guantizes these transform coefficients on the basis

guantization step size in the optimum compression p

20anotifiedtheretofromthe encodingcontrolling

then outputs the compressed data 21 which are the t

coefficients

guantization/inversetransformationunit22andto

quantized

length encoding unit 23.
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[0037]

Theinversequantization/inversetransformationuni
inverse-quantizesthecompresseddata2linputtedt
the transformation/quantization unit 19 by using th
compression parameters 20a and then carries out an
transformation process, suchasaninverse DCT, to
localdecodedpredictiondifferencesignal24ofth
difference signal 13a, and outputs this local decod
prediction difference signal 24 to the adding unit
[0038]

The adding unit 25 adds the local decoded predictio
difference signal 24 and the prediction image 11 or
generatealocaldecodedimagesignal26,andoutpu
decodedimagesignal26totheloopfilterunit27
the local decoded image signal in the memory 28 for
prediction. This local decoded image signal 26 ser
image signal for intra-frame prediction.

[0039]

The loop filter unit 27 carries out a predetermined
filteringprocessonthelocaldecodedimagesignal
thereto from the adding unit 25, and stores the loc
image 29 on which the loop filter unit has carried
filtering process in the motion-compensated predict
memory 14. This local decodedimage 29 servesas a
image 15 for motion-compensated prediction. The fi
processbytheloopfilter unit27 can be carried o
ofonemacroblockofthelocaldecodedimagesigna
totheloopfilterunit,orcanbecarriedoutono
of macro blocks after the local decoded image sigha

correspondingtotheonescreenfulofmacroblocks

t22
heretofrom
e optimum
inverse
generatea
eprediction
ed
25.

17 to
tsthislocal
whilestoring
intra

ves as an

26inputted
aldecoded
out the
ion frame
reference
ltering
utinunits
|26inputted
nescreenful
| 26

areinputted
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to the loop filter unit.
[0040]

Thevariablelengthencodingunit23entropy-encode
compressed data 21 outputted thereto from
transformation/quantizationunit19,theoptimumen
7aoutputtedtheretofromthe encodingcontrolling
optimum prediction parameters 10a or 18a, and the o
compression parameters 20ato generate a bitstream
the results of those encodings. The optimum predic
parameters 10a or 18a and the optimum compression p
20aare encoded inunits of one elementinaccordan
encoding mode indicated by the optimum encoding mod
[0041]

As mentioned above, inthe movingimage encoding de
in accordance with this Embodiment 1, the motion-co
prediction unit9 andthe transformation/quantizati
operateincooperationwiththe encodingcontrollin
determinetheencodingmode,thepredictionparamet
compression parameters which provide an optimum deg
encoding efficiency (i.e. the optimum encoding mode
optimum prediction parameters 10a or 18a, and the o
compression parameters 20a).

[0042]

Hereafter, the determining procedure, which is carr
out by the encoding controlling unit 3, for determi
encoding mode which provides an optimum degree of e
efficiency, the prediction parameters, and the comp
parameterswillbe explainedintheorderofl.the
parameters,2.thecompressionparameters,and3.t

mode.
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[0043]

1. Procedure for determining the prediction paramet ers

Hereafter, a procedure for, when the encoding mode 7is
the inter frame prediction mode, determining the pr ediction
parameters 18 including motion vectors related to t he inter
frame prediction, and the identification number (re ference
image index) or the like of the reference image ind icated by
each of the motion vectors will be explained.

[0044]

The motion-compensated predictionunit9 determines the
prediction parameters 18 for each of all the encodi ng modes 7
(e.g. the set of encoding modes shown in Fig. 2A or 2B) which
arenotifiedfromtheencodingcontrollingunit3t othemotion
compensation predicting unit 9, in cooperation with the
encoding controlling unit 3. Hereafter, the detail s of the
procedure will be explained.

[0045]

Fig.3isablockdiagramshowingtheinternalstru cture
of the motion-compensated prediction unit 9. The
motion-compensated prediction unit 9 shownin Fig. 3includes
a motion compensation region dividing unit 40, a mo tion
detecting unit 42, and an interpolated image genera ting unit
43. Further, input data inputted to the motion-com pensated
prediction unit include the encoding mode 7 inputte d thereto
fromtheencodingcontrollingunit3,themacro/sub blockimage
5inputtedtheretofromtheswitchingunit6,andt hereference
image 15 inputted thereto from the motion-compensat ed
prediction frame memory 14.

[0046]
The motion compensationregion dividing unit40 div ides
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the macro/subblock image 5 inputted from the switch ing unit6
into images of blocks each of which is a unit for m otion
compensation in accordance with the encoding mode 7 notified
theretofromthe encodingcontrollingunit3,ando utputsthis
motion compensation region block image 41 to the mo tion

detecting unit 42.

[0047]

Theinterpolated image generating unit43 specifies the
reference image 15 which is used for the generation of a
predictionimage fromthe data aboutthe one or mor eframes of
reference images stored in the motion-compensated p rediction
frame memory 14, and the motion detecting unit 42 d etects a
motionvector44inapredetermined motionsearchr angeonthe
reference image 15 specified by the interpolated im age
generating unit. The motion detecting unit carries out the
detection ofthe motionvectorby usingamotionve ctorhaving
virtual sample accuracy, like in the case of the MP EG-4 AVC
standardsorthelike. Thisdetectingmethodinclu desthesteps
of forpixelinformation(referredtoasintegerp ixels)which
the reference image has, generating virtual samples (pixels)
between integer pixels by implementing an interpola tion
arithmetic operation on the integer pixels, and usi ng the
virtualsamplesasapredictionimage. Inthecase oftheMPEG-4
AVCstandards,inaccordancewiththedetectingmet hod,virtual
samples having 1/8-pixel accuracy can be generated and used.
InthecaseoftheMPEG-4AVCstandards,virtualsa mpleshaving

1/2 pixel accuracy are generated by implementing an

interpolation arithmetic operation with a 6-tap fil ter using
six integer pixels running in a vertical or horizon tal
direction. Virtual samples having 1/4 pixel accura cy are

generated by
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implementing an interpolation arithmetic operation using a
filter for acquiring a mean value of adjacent 1/2 p ixels or

integer pixels.

[0048]

Also in the motion-compensated prediction unit 9 in
accordance with this Embodiment 1, the interpolated image
generating unit43 generates a predictionimage 45 of virtual
pixelsinaccordance withthe accuracy ofthe motio nvector44
notifiedtheretofromthemotiondetectingunit42. Hereatfter,
an example of a detection procedure for detecting a motion

vector having virtual pixel accuracy will be shown.

[0049]

Motion vector detection procedure |

The interpolated image generating unit 43 generates a
prediction image 45 for the motion vector 44 having integer
pixelaccuracyinthe predetermined motionsearchr angeofthe
motion compensation region block image 41. The pre diction
image 45 (prediction image 17) generated at integer pixel
accuracy is outputted to the subtraction unit 12 an d is
subtracted from the motion compensation region bloc kimage 41
(macro/subblock image 5) by the subtraction unit 12 , SO that
the result of the subtraction is defined as a predi ction
difference signal 13. The encoding controlling uni t 3
evaluatesadegreeofpredictionefficiencyforthe prediction
difference signal 13 and for the motion vector 44 ( prediction
parameterl8)havingintegerpixelaccuracy. Inth eevaluation
of the degree of prediction efficiency, a predictio ncostJ
is calculated in accordance with, for example, the following
equation (1), and the motion vector 44 having integ er pixel

accuracy which minimizes the prediction cost J 1 in the
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predetermined motion search range is determined.

J1=D1+ARy (1)

ItisassumedthatD 1andR jareusedasevaluatedvalues.
Dy is the sum of absolute values (SAD) in the macrobl ock or
subblockofthepredictiondifferencesignal,R iisanestimated
codeamountofthe motionvectorandtheidentifica tionnumber
ofthe reference image indicated by this motion vec tor,and

is a positive number.

[0050]

Whendeterminingthe evaluatedvalue R 1,thecodeamount
of the motion vector is predicted by using the valu e of an
adjacentmotionvectorasthevalueofthemotionv ectorineach
modeshowninFig.2Aor2B,andthepredictiondif ferencevalue
isentropy-encodedonthebasisofaprobabilitydi stribution.
Asanalternative,theevaluatedvalueisdetermine dbycarrying
out an estimation of a code amount corresponding to the

evaluated value.

[0051]

Fig. 4 is a view explaining a determining method of
determining a predicted value of the motion vector (referred
to as a predicted vector from here on) in each enco ding mode
7showninFig.2B. ReferringtoFig.4,forarec tangularblock
inmb_mode0,sub_mb_model,orthelike,apredicted vectorPMV
ofthisrectangularblockiscalculatedinaccordan cewiththe
followingequation(2)byusingalready-encodedmot ionvectors
MVa, MVb, and MVc of blocks located on a left side (position
A),anupperside(positionB),andanupperright side(position
C)oftherectangularblock. median() corresponds toamedian
filter process and is a function of outputting the median of

the motion vectors MVa, MVb, and MVc.
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PMV=median(MVa,MVb,MVc) (2)
[0052]

In contrast, in the case of L-shaped blocks having an
L-letter shape mb_model, sub_mb_mode2, mb_mode2,

sub_mb_mode3, mb_mode3, sub_mb_mode4, mb_mode4, and

sub_mb_modeb5, the positions A, B,and Conwhichth emedianis
operated are changed in accordance with the L-lette rshapein
order to make it possible to apply the same process as that
performed on rectangular blocks to each L-shaped bl ock. Asa
result,apredictedvalueofthemotionvectorcan becalculated
in accordance with the shape of each motion vector allocation
region without changing the method of calculating a predicted
vectorPMV,andthecostoftheevaluatedvalueR 1canbereduced

to a small one.
[0053]
Motion vector detection procedure Il

The interpolated image generating unit 43 generates

prediction image 45 for one or more motion vectors 44 having
1/2pixelaccuracylocatedinthevicinityofthem otionvector
havingintegerpixelaccuracywhichisdeterminedi naccordance
withtheabove-mentioned"'motionvectordetectionp rocedurel".
After that, in the same way that the above-mentione d "motion
vector detection procedure I" is carried out, the p rediction
image45(predictionimage 17)generatedat1/2 pix elaccuracy
is subtracted from the motion compensationregionb lockimage
41 (macro/subblockimage5)bythesubtractionunit 12,sothat

a prediction difference signal 13 is acquired. Nex t, the
encoding controlling unit 3 evaluates a degree of p rediction
efficiencyforthispredictiondifferencesignall3 andforthe

motion vector 44 (prediction parameter 18) having 1 12 pixel
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accuracy, and determines a motion vector 44 having 1/2 pixel
accuracy which minimizes the prediction cost J 1 from the one
ormoremotionvectorshaving1/2pixelaccuracylo catedinthe
vicinity of the motion vector having integer pixel accuracy.
[0054]

Motion vector detection procedure Ill

Also for motion vectors having 1/4 pixel accuracy, the
encoding controlling unit 3 and the motion-compensa ted
predictionunit9determineamotionvector44havi ngl/4pixel
accuracywhichminimizesthepredictioncostJ 1fromoneormore
motionvectorshavingl/4pixelaccuracylocatedin thevicinity
of the motion vector having 1/2 pixel accuracy whic h is
determined in accordance with the above-mentioned " motion

vector detection procedure II".
[0055]
Motion vector detection procedure IV

After that, the encoding controlling unit 3 and the

motion-compensatedpredictionunit9similarlydete ctamotion
vector having virtual pixel accuracy until the moti on vector
detected thereby has a predetermined degree of accu racy.
[0056]

Although in this embodiment, the example in which t he
encoding controlling unit and the motion-compensate d
prediction unit detect a motion vector having virtu al pixel
accuracy until the motion vector detected thereby h as a
predetermined degree of accuracy is shown, the dete ctionofa
motionvectorhavingvirtualpixelaccuracycanbe abortedwhen,

for example, a threshold for the prediction cost is
predetermined and the prediction cost J 1 becomes smaller than

the predeterminedthreshold before the motionvecto rdetected
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has a predetermined degree of accuracy.
[0057]

Themotionvectorcanbemadetorefertoapixell
outsidetheframedefinedbythereferenceframesi
case, it is necessary to generate pixels located ou
frame. As a method of generating pixels located ou
frame,thereisamethodoffillinganoutsideregi
running on a screen edge of the frame.

[0058]

When the frame size of each frame of the inputted v
signal lisnotanintegral multiple of macroblock
extendedframeisinputtedinsteadofeachframeof
video signal 1, the size which is extended to an in
multipleofthemacroblocksize(thesizeoftheex
is defined as the frame size of the reference frame
contrast,whenthelocaldecodedportionoftheext
is not referred to, but only the local decoded port
originalframeisreferredtoaspixelsinthefram
size of the original inputted video signal is defin
frame size of the reference frame.

[0059]

Forthemotioncompensationregionblockimage4lo
of a plurality of bocks into which the macro/subblo
is divided and which is a unit for the motion compe
indicated by the encoding mode 7, the motion-compen
predictionunitdoutputsboththevirtualpixelac
vector having a predetermined degree of accuracy wh
determinedforthemotioncompensationregionblock
the identification number of the reference imagein

the motion vector as the prediction parameters 18.
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motion-compensated prediction unit 9 also outputs t
predictionimage 45 (predictionimage 17) generated
prediction parameters 18 to the subtraction unit 12

prediction image is subtracted from the macro/subbl

5 by the subtraction unit 12, so that a prediction

signal 13 is acquired. The prediction difference s

outputted from the subtraction unit 12 is outputted
transformation/quantization unit 19.

[0060]

2.Determiningprocedurefordeterminingthecompre
parameters

Hereafter, the procedure for determining a compress
parameter 20 (transformation block size) which is u
carrying outatransformation and quantization proc
prediction difference signal 13 generated on the ba
prediction parameters 18 determined for each encodi
in accordance with the above-mentioned "1. Determi
procedure for determining the prediction parameters
explained.

[0061]

Fig.5isaview showing an example of adaptation o
transformation block size inaccordance withanenc
7showninFig.2B. ReferringtoFig.5,ablocko
isused as an example of a block of MxL pixels. Wh
indicatedbytheencodingmode7isoneofmb_mode0
either the size of 16x16 pixels or the size of 8x8
adaptively selectable asthe transformationblock s
theencodingmode 7indicatesmb_mode7, eitherthe
pixels or the size of 4x4 pixels is adaptively sele

thetransformationblocksizeforeachof16x16pix

he
usingthe
, and the
ockimage
difference
ignal 13
to the

ssion

ion
sed when
essonthe
sisofthe
ng mode 7
ning

"will be

fthe
oding mode
f32x32pixels
enthe mode
tomb_modeo6,
pixels is
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sizeof8x8
ctable as

elsubblocks
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into which each macroblock is divided. The set of
transformationblocksizesforeachencodingmodec
from among arbitrary rectangular block sizes each o
equaltoorsmallerthanthesize ofequalsubblock
amacroblockis divided in accordance with the enco
[0062]

Fig.6isaviewshowinganotherexampleoftheada
ofthetransformationblocksizeinaccordancewith
mode 7 shown in Fig. 2B. In the example of Fig. 6,
mode indicated by the encoding mode 7 is the above-
mb_mode0, mb_mode5, or mb_mode6, in addition to the
16x16 pixels and the size of 8x8 pixels, the transf
blocksizeinaccordancewiththe shape ofeachsub
is a unit for the motion compensation is selectable
selectabletransformationblocksize. Inthecase
the transformation block size is adaptively selecta
amongthesizeof 16x16 pixels, the size of 8x8 pix
size of 32x32 pixels.
transformationblock sizeis adaptively selectable
the size of 16x16 pixels, the size of 8x8 pixels, a
of 16x32 pixels. Inthe case of mb_mode6, the tran
blocksizeisadaptivelyselectablefromamongthe
pixels, the size of 8x8 pixels, and the size of 32x
Further,althoughnotillustrated,inthecaseofm
transformationblock size is adaptively selectable
the size of 16x16 pixels, the size of 8x8 pixels, a
of 16x32 pixels. Inthe case of one of mb_modelto
the adaptation can be carried out in such a way tha
transformation block size is selected from the size

pixels and the size of 8x8 pixels for a region whic

In the case of mb_modeb,

selectable
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sintowhich

ding mode.

ptation
anencoding
when the
mentioned
size of
ormation
blockwhich
as a
ofmb_modeO,
ble from
els,andthe
the
fromamong
ndthesize
sformation
sizeofl6x16
16 pixels.
b _mode7,the
fromamong
ndthesize
mb_mode4,
t the
of 16x16

hisnota



10

15

20

25

30

30

rectangle,whilethetransformationblocksizeiss
the size of 8x8 pixels and the size of 4x4 pixels f
which is a rectangle.

[0063]

The encoding controlling unit 3 defines the set of

transformationblocksizesinaccordancewiththee

7 illustrated in Figs. 5and 6 as a compression par
Although in the examples shown in Figs. 5 and 6, th
selectabletransformationblocksizesisdetermined
inaccordance withthe encoding mode 7 ofeachmacr
atransformationblocksizecanbeselectedadaptiv
macroblock or subblock, the set of selectable trans
block sizes can be alternatively determined in adva
accordance with the encoding mode 7 (one of sub_mb_
sub_mb_mode8showninFig.2B)ofeachofsubblocks
each macroblock is similarly divided, and a transfo
blocksizecanbeselectedadaptivelyforeachoft
oreachofblocksintowhicheachsubblockisfurth
Similarly, when an encoding mode 7 shown in Fig. 2A
the encoding controlling unit 3 can determine the s
transformationblocksizesinaccordancewiththee
7inadvance,andcanadaptivelyselectatransform

size from the set.

[0064]

The transformation/quantization unit 19 determines
optimumtransformationblocksizefromthetransfor
sizesinunitsofonemacroblockhavingasize spec
macroblock size 4 or in units of one of subblocks i
each macroblock is further divided in accordance wi

encoding mode 7, in cooperation with the encoding ¢

electedfrom

oraregion
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unit3. Hereafter,thedetailsofaprocedurefor
an optimum transformation block size will be explai
[0065]

Fig.7isablockdiagramshowingtheinternal stru
of the transformation/quantization unit 19.
transformation/quantization unit 19 shown in Fig. 7
a transformation block size dividing unit 50, a tra
unit52,andaquantizingunit54. Further,input
to the transformation/quantization unit include
compressionparameters 20 (the transformation block
guantization step size, etc.) inputted thereto from
encoding controlling unit 3 and the prediction diff
signal 13 inputted thereto from the encoding contro
3.

[0066]

Thetransformation block size dividing unit 50 conv

the prediction difference signal 13 of each macrobl

The

the

subblock which is the target for determination of t

transformation block size into blocks in accordance
transformationblocksizeinthecompressionparame
outputs each of the blocks to the transforming unit
transformation target block 51.
transformation block sizes are selected and specifi
macroblock or subblock by the compression parameter
plurality of transformation block sizes of transfor
targetblocks5l1aresequentiallyoutputtedtothe

unit 52.

[0067]

When a plurality o

The transforming unit 52 carries out a DCT, an inte

transformationinwhichthetransformcoefficients
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approximated by integers, and a transforming proces
accordance with a transforming method, such as Hada
transform, on the transformation object block 51 in
theretotogeneratetransformcoefficients53,and

transform coefficients 53 generatedtherebytothe

unit 54.

[0068]

s in
mard
putted
outputsthe

guantizing

The quantizing unit 54 quantizes the transform

coefficients 53 inputted thereto in accordance with
guantization step size in the compression parameter
notified thereto from the encoding controlling unit
outputscompresseddata2lwhicharethetransform
guantized to the inverse quantization/inverse trans
unit22andtotheencodingcontrollingunit3. Wh
of transformation block sizes are selected and spec
one macroblock or subblock by the compression param
the transforming unit 52 and the quantizing unit 54
theabove-mentionedtransformationandquantization
all the transformation block sizes of transformatio
blocks,andoutputsthecompresseddata2lassociat
of all the transformation block sizes.
[0069]

Thecompresseddata2loutputtedfromthequantizin
54areinputtedtotheencodingcontrollingunit3,
for the evaluation of a degree of encoding efficien
transformation block size in the compression parame
The encoding controlling unit 3 uses the compressed
acquired for each of all the selectable transformat

sizes in each encoding mode included in the encodin

the
s 20
3, and
coefficients
formation
enaplurality
ified for
eters 20,
carry out
processon
n target

edwitheach

gunit
andareused
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ters 20.
data 21
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tocalculateanencodingcostJ sinaccordancewith,forexample,
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the following equation (3), and to select the trans formation
block size which minimizesthe encoding costJ »fromamongthe
selectable transformation block sizes.

Jo=D+2R:  (3)

ItisassumedthatD 2andR ,areusedasevaluatedvalues.

As D ,, the distortion sum of squared differences or the like
between the local decoded image signal 26, which is acquired
by inputting the compressed data 21 acquired for th e
transformationblocksizetotheinverse quantizati on/inverse
transformation unit 22, and adding the predictioni mage 17 to
a local decoded prediction difference signal 24 whi ch is
acquiredbycarryingoutaninversetransformation andinverse
guantization process on the compressed data 21, and the
macro/subblockimage5canbeused. AsR 2,thecodeamount(or
estimated code amount) acquired by actually encodin g the
compresseddata2lacquiredforthetransformation blocksize,
andthe encoding mode 7 and the prediction paramete rs10o0rl18
associatedwiththecompresseddata21bymeansof thevariable
length encoding unit 23 is used.

[0070]

After determining the optimum encoding mode 7a in
accordancewith"3. Determining procedure fordeter miningthe
encoding mode" which will be mentioned below, the e ncoding
controlling unit 3 selects the transformation block size
corresponding to the determined optimum encoding mo de 7aand
includes the transformation block size in the optim um
compression parameters 20a, and then outputs the op timum
compressionparameterstothevariablelengthencod ingunit23.
After entropy-encoding these optimum compression pa rameters
20a, the variable length encoding unit 23 multiplex es the
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optimum compression parameters entropy-encoded ther
the bitstream 30.
[0071]

Because the transformation block size is selected f
among the set of transformation block sizes (illust
Figs.5and 6) which are definedinadvanceinacco
theoptimumencodingmode7aofthemacroblockors
isnecessaryisjusttoassignidentificationinfor
as an ID, to each transformation block size include
set of transformation block sizes, entropy-encode t
identification information as information about the
transformation block size, and multiplex the identi
information into the bitstream 30. In this case, t
identificationinformationofeachsetoftransform
sizes is set up in advance in the decoding device.
because the decoding device can determine the trans
block size automatically from the set of transforma
sizes when only one transformation block size is in
thesetoftransformationblocksizes,theencoding
not have to multiplex the identification informatio
transformation block size into the bitstream 30.

[0072]

3.Determiningprocedureofdeterminingtheencodin

After the prediction parameters 10 or 18 and the
compression parameters 20 for each of all the encod
7 specified by the encoding controlling unit 3 are
in accordance with the above-mentioned "1. Determin
procedure fordetermining the prediction parameters
Determining procedure for determining the compressi

parameters”, the encoding controlling unit 3 uses t
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compressed data 21 which are acquired by further tr

and quantizing the prediction difference signal 13
acquired by using each of the encoding modes 7, and
prediction parameters 10 or 18 and the compression
20inthatencodingmodetodeterminetheencoding

reduces the encoding cost J
theabove-mentionedequation(3),andselectsthee

7 as the optimum encoding mode 7a of the macroblock

being processed.

[0073]

As an alternative, the encoding controlling unit ca
determine the optimum encoding mode 7a from among a
encodingmodesincludingaskipmodeasamodeoft
orsubblockinadditiontothe encoding modes shown
2B. The skip mode is the mode in which a predictio
which motion compensation is carried out by using t
vectorofanadjacentmacroblockorsubblockis def
localdecodedimagesignalintheencodingdevice.
is notnecessaryto calculate the prediction parame
than the encoding modes, and the compression parame
multiplex them into the bitstream, the inputted ima
encoded while the code amount is suppressed. The d
device outputs the prediction
compensation is carried out by using the motion vec
adjacent macroblock or subblock in accordance with
procedure as that carried out by the encoding devic
decoded image signal.

[0074]
When the frame size of each frame of the inputted v

signallisnotanintegralmultiple ofthemacrobl

ansforming
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parameters
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an extended frame is inputted instead of each frame
inputtedvideosignal 1,acontroloperationofsel
theskipmodeforamacroblockorsubblockincludin
regioncanbecarriedout,andanencodingmodecan
insuchawaythatthe codeamountspentontheext

can be suppressed.

[0075]

of the
ectingonly
ganextended
bedetermined

endedregion

The encoding controlling unit 3 outputs the optimum

encoding mode 7a providing the optimum degree of en
efficiency which is determined in accordance with t
above-mentioned"1. Determining procedurefordeter
prediction parameters”, "2. Determining procedure f
determining the compression parameters”, and "3. De
procedure for determining the encoding mode" to the
length encoding unit 23, while selecting the predic
parameters10or18correspondingtotheoptimumen
7aastheoptimumpredictionparameters10aorl8a
selecting the compression parameters 20 correspondi
optimumencodingmode 7aastheoptimumcompression
20a, and then outputting these optimum prediction a
compressionparameterstothevariablelengthencod
The variable length encoding unit 23 entropy-encode
optimumencodingmode7a,theoptimumpredictionpa
or 18a, and the optimum compression parameters 20a,
multiplexes them into the bitstream 30.
[0076]

Further, the optimum predictiondifferential signal
acquiredfromthepredictionimagellorl7basedo
encodingmode7a,theoptimumpredictionparameters

andtheoptimumcompressionparameter20awhichare

coding
he
miningthe
or
termining
variable
tion
codingmode
andsimilarly
ng to the
parameters
nd
ingunit23.
s the
rameters10a

and then

13a
ntheoptimum
10aor18a,

determined
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as above istransformed and quantized into compress

bythetransformation/quantizationunitl9,asment

andthesecompresseddata2lareentropy-encodedby

lengthencodingunit23andare multiplexedintoth

30. Further,thesecompresseddata2laremadeto

inverse quantization/inverse transformation unit 22

adding unit 25, and then become a local decoded ima

26 and are inputted to the loop filter unit 27.

[0077]
Next,themovingimagedecodingdeviceinaccordanc

thisEmbodiment1lwillbeexplained. Fig.8isab

showing the structure of the moving image decoding

accordance with Embodiment 1 of the present inventi

movingimagedecodingdeviceshowninFig.8includ

length decoding unit 61 for entropy-decoding the op

encodingmode 62 multiplexedinto the bitstream 60

onemacroblocktowhileentropy-decodingtheoptimu

parameters 63, the compressed data 64, and the opti

compressionparameters65fromthebitstream60in
macroblock or subblock divided inaccordance with t
optimumencodingmode62,anintra-predictionunit

the optimum prediction parameters 63 are inputted,

a prediction image 71 by using the intra prediction
includedintheoptimumpredictionparameters63,a

image 74a stored in a memory 77 for intra predictio
motion-compensated prediction unit 70 for, when the
prediction parameters 63 are inputted, carrying out
motion-compensated prediction by using the motion v
included in the optimum prediction parameters 63, a

reference image 76 in a motion-compensated predicti

eddata?2l
ionedabove,
thevariable
ebitstream
passviathe
and the

ge signal

ewith
lockdiagram
device in
on. The
esavariable
timum
inunits of

mprediction
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unitsofone
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69for,when
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ndadecoded
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optimum
a
ector
nd the
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memory 75 which is specified by the reference image index
included in the optimum prediction parameters 63 to generate
a prediction image 72, a switching unit 68 for inpu tting the

optimum prediction parameters 63 which the variable length

decoding unit 61 has decoded to either one of the

intra-predictionunit69andthemotion-compensated prediction
unit 70 in accordance with the decoded optimum enco ding mode
62,aninversequantization/inversetransformation unit66for
carryingoutaninversequantizationandinversetr ansformation
process on the compressed data 64 by using the opti mum
compression parameters 65 to generate prediction di fference
signal decoded values 67, an adding unit 73 for add ing the
prediction image 71 or 72 outputted from either one of the
intra-predictionunit69andthemotion-compensated prediction
unit 70 to the prediction difference signal decoded values 67
to generate a decoded image 74, the memory 77 for i ntra
predictionforstoringthedecodedimage74,aloop filterunit
78forcarryingoutfilteringonthedecodedimage 74togenerate
areproduced image 79, and the motion-compensated p rediction

frame memory 75 for storing the reproduced image 79

[0078]

Whenthemovingimagedecodingdeviceinaccordance with
thisEmbodimentlreceivesthebitstream60,theva riablelength
decodingunit6lcarriesoutanentropydecodingpr ocessonthe
bitstream 60to acquirethe macroblock size andthe framesize
in units of one sequence which consists of one orm ore frames
of picturesorinunitsofonepicture. Inacase inwhichthe
macroblocksizeisdefinedbyaprofileorthelike withoutbeing
multiplexed directly into the bitstream, the macrob lock size
is determined on the basis of the identification in formation
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ofthe profile whichis decoded fromthe bitstream inunits of
onesequence. Thenumberofmacroblocksincludedi neachframe
is determined on the basis of the decoded macrobloc k size of
eachframeandthedecodedframesize,andtheopti mumencoding
mode 62, the optimum prediction parameters 63, the compressed
data64(i.e.quantizedandtransformedcoefficient data),the
optimum compression parameters 65 (the transformati on block
sizeinformationandthequantizationstepsize), e tc.ofeach
macroblock included in the frame are decoded. The optimum
encoding mode 62, the optimum prediction parameters 63, the
compressed data 64, and the optimum compression par ameters 65
which are decoded by the decoding device correspond to the
optimumencodingmode7a,theoptimumpredictionpa rametersl0a
or 18a, the compressed data 21, and the optimum com pression
parameters 20a which are encoded by the encoding de vice,
respectively.

[0079]

At this time, because the transformation block size
information in the optimum compression parameters 6 5is the
identificationinformationforidentifyingthetran sformation

block size which has been selected from the set of

transformation block sizes defined in advance for e ach
macroblockorsubblock(oronaper-macroblockorp er-subblock
basis) in accordance with the encoding mode 7 by th e encoding
device,thedecodingdevicespecifiesthetransform ationblock
size of the macroblock or subblock from the optimum encoding
mode 62 and the transformation block size informati on inthe

optimum compression parameters 65.
[0080]

Theinversequantization/inversetransformationuni t66
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carriesoutaninversequantizationandinversetra

process by using the compressed data 64 and the opt
compressionparameters65whichareinputtedfromt

length decoding unit 61 in units of one block whose
specified by the transformation block size informat
calculate prediction difference signal decoded valu

[0081]

Further, when decoding the motion vector, the varia
length decoding unit 61 refers to the motion vector
already-decoded peripheralblocks,anddeterminesa
vector by carrying out a process shown in Fig. 4 to
decoded value of the motion vector by adding the pr
differencevaluesdecodedfromthebitstream60to
vector. The variable length decoding unit 61 inclu
decoded value of this motion vector in the optimum
parameters63,andoutputstheseoptimumprediction
to the switching unit 68.

[0082]

The switching unit 68 is a switch for switching bet
theinputdestinationsoftheoptimumpredictionpa
in accordance with the optimum encoding mode 62. W
optimum encoding mode 62 inputted from the variable
decoding unit 61 shows the intra-frame prediction m
switchingunit68outputstheoptimumpredictionpa
(intra prediction mode) similarly inputted from the

lengthdecodingunit6ltotheintra-predictionuni

when the optimum encoding mode 62 shows the inter f

prediction mode, the switching unit outputs the opt

prediction parameters 63 (the motion vectors,

identificationnumber(referenceimageindex)ofth
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image indicated by each of the motion vectors, etc.
motion-compensated prediction unit 70.
[0083]

Theintra-predictionunit69referstothedecoded
74ain the frame stored in the memory 77 for intra
(decodedimagesignalintheframe),andgenerates
apredictionimage71correspondingtotheintrapr
indicated by the optimum prediction parameters 63.
[0084]

Although ageneration method of generating a predic
image 71 which the intra-prediction unit 69 uses is
astheoperation carried outbytheintra-predictio
the encoding device, the intra-prediction unit 8 ge
prediction image 11 corresponding to each of all th
prediction modes indicated by the encoding modes 7,
intra-predictionunit69differsfromtheintra-pre
8 in that the intra-prediction unit 69 generates on
predictionimage71correspondingtotheintrapred
indicated by the optimum encoding mode 62.

[0085]

The motion-compensated prediction unit 70 generates

prediction image 72 from the one or more frames of
images 76 stored in the motion-compensated predicti
memory75onthebasisofthemotionvector,there
index, and so on which are indicated by the inputte
predictionparameters63,andoutputsthe predictio
[0086]

A generation method of generating a predictionimag
whichisimplementedbythemotion-compensatedpred

70 corresponds to the operation of the motion-compe

) to the

image
prediction
andoutputs

edictionmode
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predictionunit9intheencodingdevicefromwhich
ofsearchingthroughapluralityofreferenceimage
vectors (corresponding to the operations of the mot
detecting unit 42 and the interpolated image genera
43 shown in Fig. 3) is excluded. The motion-compen
prediction unit carries out only the process of gen
predictionimage 72 in accordance with the optimum
parameters 63 provided thereto from the variable le
decoding unit61. When the motion vector is made t
a pixel located outside the frame which is defined
reference frame size, the motion-compensated predic
70 generates a prediction image 72 by using, for ex
methodoffillingapixelregionlocatedoutsideth
pixels runningon ascreenedge ofthe frame, like
encoding device. The reference frame size can be d
the decoded frame size which is extended in such a
be anintegral multiple ofthe decoded macroblocks
be defined by the decoded frame size, and the decod
determinesthereferenceframesizeinaccordancew
procedure as that carried out by the encoding devic
[0087]

Theaddingunit73addseitheroneofthepredictio
71 and the prediction image 72 and the prediction d
signal decoded values 67 outputted thereto from the
guantization/inverse transformation unit 66 to gene
decoded image 74.

[0088]

While this decoded image 74 is stored in the memory

for intra prediction in order to use the decoded im

referenceimage (decodedimage 74a)forgeneration

theprocess
sformotion
ion
ting unit
sated
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predictionimageforasubsequentmacroblock,thed
74 is inputted to the loop filter unit 78.
[0089]

The loop filter unit 78 carries out the same operat
as that of the loop filter unit 27 in the encoding
generate a reproduced image 79, and outputs this re
image to outside the moving image decoding device.
this reproduced image 79 is stored in the motion-co
predictionframememory75inordertousetherepr
as a reference image 76 for subsequent generation o
prediction image. The size of the reproduced image
afterdecodingallthe macroblocksintheframeis
multiple of the macroblock size. When the size of
reproduced image is larger than the decoded frame s
correspondingtotheframesizeofeachframeofth
inputted to the encoding device, an extended region
extended in ahorizontal or vertical directionisi
the reproduced image. Inthis case, adecodedimag
the decoded image of the extended region is removed
reproduced image is outputted from the decoding dev
[0090]

When the reference frame size is defined by the dec
frame size, the decoded image of the extended regio
reproduced image stored in the motion-compensated p
frame memory 75 is not referred to for subsequent g
of apredictionimage. Therefore, the decodedimag
the decoded image of the extended region is removed
reproduced image can be stored in the motion-compen
prediction frame memory 75.

[0091]
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As mentioned above, because the moving image encodi ng

deviceinaccordance with Embodiment 1 is construct

a way that for each of macro/subblock images 5 into
inputtedmovingimageisdividedinaccordancewith

mode 7 of each macroblock, the moving image encodin
predetermines a set of transformation blocks includ
pluralityoftransformationblocksizesinaccordan
sizeofamacroblockorsubblock,theencodingcont

3 selects one transformation block size which provi
optimum degree of encoding efficiency from the set
transformation block sizes and includes the transfo
blocksize selectedtherebyin optimum compression
20a,andthennotifiesthese optimumcompressionpa

the transformation/quantization unit 19, and the
transformation/quantization unit 19 divides an opti
predictiondifferentialsignal13aintoblockseach
transformationblock sizeincludedinthe optimumc
parameters 20a, and carries out a transformation an
guantization process on each of the blocks to gener
compresseddata21,themovingimageencodingdevic

the quality ofthe encoded video with asimilar cod

compared with a conventional method of using a fixe
transformation block sizes irrespective of the size
macroblock or subblock.

[0092]

Further, while the variable length encoding unit 23
constructed in such a way as to multiplex the trans
blocksizewhichisadaptivelyselectedinaccordan
encodingmode7fromthesetoftransformationbloc

thebitstream30,themovingimagedecodingdevice
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withEmbodimentlisconstructedinsuchawaythat

length decoding unit 61 decodes the optimum compres
parameters 65fromthebitstream 60inunitsofone
orsubblock(oronaper-macroblockorper-subblock

the inverse quantization/inverse transformation uni
determines a transformation block size on the basis
transformationblocksizeinformationincludedint

compression parameters 65 and carries out an invers
transformation and inverse quantization process on
compressed data 64 in units of one block having the
transformation block size. Therefore, because the
imagedecodingdevicecanselectthetransformation

which has been used by the encoding device from the
transformationblocksizeswhichisdefinedinthe

the setoftransformationblocksizesisdefined by
imageencodingdevicetodecodethecompresseddata

image decoding device can correctly decode the bits
encodedbythe movingimageencodingdeviceinacco
Embodiment 1.

[0093]

Embodiment 2.

In this Embodiment 2, a variant of the variable len
encoding unit 23 of the moving image encoding devic
accordancewithabove-mentionedEmbodimentlwillb
and a variant of the variable length decoding unit
movingimagedecodingdeviceinaccordancewithabo
Embodiment 1 will be explained similarly.

[0094]
First,avariablelengthencodingunit23ofamovi

encoding device in accordance with this Embodiment

thevariable
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macroblock
basis),and
t 66
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heseoptimum
e

the

moving
blocksize
set of
samewaythat
themoving
,themoving
tream

rdancewith

gth
e in
eexplained,
61 of the

ve-mentioned

ngimage

2 will be



10

15

20

25

30

46

explained. Fig. 9 is a block diagram showing the i
structureofthevariablelengthencodingunit230

image encoding device in accordance with Embodiment
present invention. In Fig. 9, the same components
shownin Fig. 1 or like components are designated b
reference numerals as those shown in the figure, an
explanation of the components will be omitted herea
Further, because the structure of the moving image
deviceinaccordancewiththisEmbodiment2isthe

in accordance with above-mentioned Embodiment 1, an
operationofeachcomponentexceptthevariablelen
unit23isthe sameasthatinaccordance withabov
Embodiment 1, an explanation will be made by using

8. Further,forthesakeofsimplicity,althoughi
hereafterthatthe movingimage encoding device in
withthisEmbodiment2hasastructureandaproces
basedontheuse ofthe setofencodingmodesshown
itisneedlessto saythat Embodiment 2 canalso be
astructureandaprocessingmethodbasedontheus

of encoding modes shown in Fig. 2B.

[0095]

The variable length encoding unit 23 shown in Fig.

includes a binarization table memory 105 for storin
binarization table indicating a correspondence betw
values which a multi valued signal showing an encod
(oran optimum prediction parameter 10a or 18a, or
compression parameter 20a) can have, and binary sig
binarizingunit92forusingthisbinarizationtabl
anoptimumencodingmode7a(oranoptimumpredicti

10aor 18a, or an optimum compression parameter 20a

nternal
fthemoving
2 of the
as those
ythe same
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the multi valued signal which is selected by an enc
controlling unit 3 into a binary signal 103, an ari
encodingprocessingoperationunitlO4forreferrin
identificationinformation 102whichisgeneratedb
generating unit 99, a context information memory 96
probabilitytablememory97 ,andastatetransition

98 to carry out arithmetic encoding on the binary s

into which the optimum encoding mode is converted b
binarizingunit92andoutputanencodedbitsequen
formultiplexingthisencodedbitsequencelllinto
30,afrequencyinformationgeneratingunit93for

frequency ofoccurrence ofthe optimumencoding mod

optimum prediction parameter 10a or 18a, or an opti

compression parameter 20a) to generate frequency in
94,andabinarizationtable updatingunit95foru
correspondence between possible values of the multi
signal and binary signals in the binarization table
thebinarizationtablememory105onthebasisoft
information 94.

[0096]

Hereafter,avariablelengthencoding procedure car
out by the variable length encoding unit 23 will be
bytakingtheoptimumencodingmode7aofamacrobl
fromtheencodingcontrollingunit3asanexample
tobeentropy-encoded. Anoptimumpredictionparam
18a,oranoptimumcompressionparameter20a,which
a parameter to be encoded, can be variable-length-e
accordance with the same procedure asthatinaccor
which the variable length encoding unit encodes the

encodingmode 7a, the explanationofthe procedure

oding
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on an optimum prediction parameter or an optimum co
parameter will be omitted hereafter.

[0097]

The encoding controlling unit 3in accordance with

Embodiment2outputsacontextinformationinitiali
91,atypeindicatingsignal 100, peripheralblock
101,andabinarizationtable updateflag113. The
each of the pieces of information will be mentioned
[0098]

Aninitializing unit90initializes contextinforma
106 stored in the contextinformation memory 96 in
with the context information initialization flag 91
thereto from the encoding controlling unit 3 to pla
contextinformation 106 initsinitial state. The
theinitializationprocesscarriedoutbytheiniti
90 will be mentioned later.

[0099]

The binarizing unit 92 refers to the binarization t
storedinthebinarizationtablememory105toconv
valueofthemultivaluedsignalshowingthetypeo
encodingmode7ainputtedtheretofromtheencoding
unit3intoabinarysignal 103,andoutputsthisb
to the arithmetic encoding processing operation uni
[0100]

Fig. 10isaview showinganexample ofthe binariz
table held by the binarization table memory 105. |
"encoding mode" column shown in Fig. 10, there are
of encoding modes 7 including a skip mode (mb_skip:
whichthedecodingdeviceusesapredictionimage,

motion compensation has been carried out by using t

mpression
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vectors of adjacent macroblocks by the encoding dev ice, fora
decodedimage) in addition to the encoding modes (m b _modeOto
mb_mode3)showninFig.2A. An"index"valuecorre spondingto
eachoftheencodingmodesisstoredinthebinariz ationtable.
Further, the index value of each of these encoding modes is
binarized into a binary number having one or three bits, and
isstored asa"binary signal”. Inthis case, each bitofthe
binary signal is referred to as a "bin" number. Al though
mentionedlaterindetail,intheexample ofFig. 1 0,asmaller
index value is assigned to an encoding mode having a higher
frequency of occurrence, and a corresponding binary signalis
also set to be short in length, i.e. 1 bit in lengt h.

[0101]

Theoptimumencodingmode 7aoutputtedfromtheenc oding
controlling unit 3is inputted to the binarizing un it92,and
isalsoinputtedto the frequency information gener ating unit
93.

[0102]

The frequencyinformation generating unit 93 counts the
frequencyofoccurrenceoftheindexvalueofthee ncodingmode
included in this optimum encoding mode 7a (the freq uency of
selection of the encoding mode which the encoding ¢ ontrolling
unit has selected) to generate frequency informatio n 94, and
outputs this frequency information to the binarizat ion table

updating unit 95 which will be mentioned later.

[0103]

Theprobabilitytablememory97holdsatablefors toring
twoormoresetsofonesymbol(MPS:MostProbable Symbol)having
ahigherprobabilityofoccurrence ofthesymbolva lues"0"and

"1" in each bin included in the binary signal 103, and the
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probability of occurrence of the symbol.
[0104]

Fig.11lisaviewshowinganexampleofaprobabili
heldbythe probabilitytablememory97. Referring
a "probability table number" is assigned to each of
probability values ranging from0.5t0 1.0 ("probab
occurrence").

[0105]

The state transition table memory 98 holds a table
storing a plurality of sets each having a "probabil
number" storedinthe probability table memory 97,
transition froma probability state inwhichthe MP
"1", which is shown by the probability table number
been encodedto a probability state inwhich the MP
"1" has been encoded.

[0106]

Fig.12isaviewshowinganexampleofastatetra
table held by the state transition table memory 98.
of a "probability table number”, a "probability tra
afterLPSisencoded",anda"probabilitytransitio
is encoded”, which are shown in Fig. 12, correspond
probability table number shownin Fig. 11. Forexa
figureshowsthatatthetime ofaprobability stat
"probability table number 1" enclosed by a box show
12 (atthe time that the probability of occurrence
is0.527,asshowninFig.11),theencodingofone
alowerprobabilityofoccurrence (LPS:LeastProba
of"0"and"1"causestheprobabilitystatetomake
to the one having the probability table number 0 (t
probabilityofoccurrenceofthe MPSis0.500,ass

tytable
toFig.11,
discrete

ilities of

for
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andastate
Sof"0"or
, has not
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11),ascanbeseenfromthe "probability transitio nafterLPS

is encoded". More specifically, because the LPS oc curs, the
probabilityofoccurrenceoftheMP Sbecomessmall. Incontrast
withthis, thefigureshowsthattheencodingofth eMPScauses
the probability state to make a transition to the o ne having
the probability table number 2 (the probability of occurrence
ofthe MPSis 0.550, as showninFig. 11),ascanb e seenfrom
the "probability transition after MPS is encoded". More
specifically, because the MPS occurs, the probabili ty of

occurrence of the MPS becomes large.

[0107]

The context generating unit 99 refers to the type
indicating signal 100 indicating the type of the pa rameterto
beencoded(theoptimumencodingmode7a,anoptimu mprediction
parameter10aor18a,oranoptimumcompressionpar ameter20a)
whichisinputtedfromtheencodingcontrollinguni t3,andthe
peripheral block information 101 to generate contex t
identificationinformation102foreachbinofthe binarysignal
103 acquired by carrying out binarization onthe pa rameter to
be encoded. In this explanation, the type indicati ng signal
100 indicates the optimum encoding mode 7a of the m acroblock
tobe encoded. Further, the peripheral blockinfor mation 101
indicatestheoptimumencodingmodes7aofmacroblo cksadjacent
to the macroblock to be encoded. Hereafter, a gene ration

procedure for generating the context identification
information which is carried out the context genera ting unit
99 will be explained.
[0108]
Fig.13(a)isaviewshowingthebinarizationtable shown

in Fig. 10 in binary tree representation. Hereafte r,an
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explanation will be made by taking a macroblock to
denoted by a thick-bordered box shown in Fig. 13(b)
peripheralblocksAandBwhichareadjacenttothi
tobeencodedasanexample. InFig.13(a),eachb
referredtoasanode,andeachlinewhichconnects
isreferredtoasapath. Theindexesofthemulti
tobebinarizedareassignedtotheterminalnodes

tree, respectively. Further, the position of each
direction of the depth of the binary tree, which is
downwardly from an upper part to a lower part on th
corresponds to its bin number, and a bit sequence w
acquired by connecting the symbols (eachOor1)re
assignedtopathsextendingfromtherootnodetoe

node shows a binary signal 103 corresponding to the
themultivaluedsignalassignedtotheterminalno
parentnode(anodewhichisnotanyterminalnode)
tree,oneormore piecesofcontextidentification

are prepared in accordance with the information abo
peripheral blocks A and B.

[0109]

Forexample,whenthreepiecesofcontextidentific
information CO, C1, and C2 are prepared for the roo
theexampleofFig.13(a),thecontextgeneratingu
to the pieces of peripheral block information 101 a
adjacentperipheralblocks Aand B to selecteither
threepiecesofcontextidentificationinformation
C2inaccordancewiththefollowingequation (4).
generatingunit99outputstheselectedcontextide

information as the context identification informati

be encoded
and
smacroblock
lack dotis
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F(X) = {O (when encoding mode of macroblock X isnot zero)
1 (whenencoding modeof macroblock X iszero)

CO:T'(A)+I(B)=0

Cl1:T(A)+I(B) =1

C2:T(A)+I(B)=2

[0110]
Theaboveequation(4)ispreparedontheassumptio
when each of the peripheral blocks A and B is defin
macroblockX,thereisahighprobabilitythatthe
of the macroblock to be encoded is "0" (mb_skip) wh
encoding mode of each of the peripheral blocks A an
(mb_skip). Therefore, the context
information102selectedinaccordancewiththeabo
(4) is based on the same assumption.
[0111]
One context identification information (C3, C4, or
isassignedtoeachoftheparentnodesotherthan

[0112]

The context information identified by the context

identificationinformation 102 holdsthevalue (0o
MPS and the probability table number which approxim
probability of occurrence of the value. Now, the c
information is placed in its initial state. The co
information memory 96 stores this context informati
[0113]

The arithmetic encoding processing operation unit 1
carriesoutarithmeticencodingoneachbinofthe
103 with one or three bits inputted from the binari
92togenerateanencodedbitsequencelll,andmul

encoded bit sequence into the bitstream 30. Hereaf

identification
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arithmeticencodingprocedurebasedonthecontext
will be explained.

[0114]

The arithmetic encoding processing operation unit 1

refers to the context information memory 96 first t
thecontextinformation106basedonthecontextid
information102correspondingtothebinOoftheb
103. Next,the arithmetic encoding processing oper
104 refers to the probability table memory 97 to sp
probability 108 of occurrence of the MPS of the bin
corresponding to the probability table number 107 h
context information 106.
[0115]

Next, the arithmeticencoding processingoperation
104 carriesoutarithmeticencodingonthe symbolv
or 1) of the bin 0 on the basis of the value (0 or
MPS held by the context information 106 and the spe
probabilityl08ofoccurrenceoftheMPS. Next,th
encoding processing operation unit 104 refers to th
transition table memory 98 and acquires the probabi
number 110 at a time after the symbol of the bin 0
on the basis of both the probability table number 1
the context information 106, and the symbol value 1
bin 0 on which arithmetic encoding has been carried
previously.
[0116]

Next, the arithmeticencoding processingoperation
104updatesthevalueoftheprobabilitytablenumb
probability table number 107) of the context inform

ofthebinOstoredinthe contextinformationmemo

information
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probability table number at atime after the state
(i.e.theprobabilitytablenumberl10atatimeaf
ofthebinOisencoded,whichhasbeenpreviously
the state transition table memory 98).

[0117]

The arithmetic encoding processing operation unit 1

also carries out arithmetic encoding based on the ¢
information 106 identified by the context identific
information 102 on the symbol of each ofthe bins 1
then updates the context information 106 after enco
symbol of each of the bins, like in the case of car
arithmeticencodingonthesymbolofthebin0. Th
encoding processing operation unit 104 outputsane
sequencelllwhichthearithmeticencodingprocessi
unit has acquired by carrying out arithmetic encodi
symbolsofallthe bins,andthevariablelengthen
23multiplexestheencodedbitsequenceintothe bi

[0118]

As mentioned above, the context information

identified by the context identification informatio
updated every time when arithmetic encoding s carr
the symbol of each bin. More specifically, this up
thattheprobabilitystateofeachnodemakesatra

time when the symbol of each bin is encoded. Initi
ofthe contextinformation 106, i.e. resetofthe p

stateis carried out by the above-mentioned initial

90. While the initializing unit 90 initializes the
information in accordance with an instruction shown
context information initialization flag 91 of the e

controlling unit 3, the initializing unit 90 carrie

transition
terthesymbol

acquiredfrom
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initialization at the head of each slice or the lik e. A
plurality of sets can be prepared in advance for th e initial
state of each context information 106 (the value of the MPS,
and the initial value of the probability table numb er which
approximates the probability of occurrence ofthe v alue),and
theencodingcontrollingunit3canincludeinforma tionshowing
whichinitialstateistobeselectedfromtheplur alityofsets

in the context information initialization flag 91 a nd notify

this context information initialization flag to the

initializing unit 90.

[0119]

The binarization table updating unit 95 refers to t he
frequency information 94 showing the frequency of o ccurrence
oftheindexvalueoftheparametertobeencoded( inthiscase,
the optimum encoding mode 7a) which is generated by the
frequency information generating unit 93 on the bas is of the
binarization table update flag 113 notified thereto from the
encoding controlling unit 3 to update the binarizat ion table

memory 105. Hereafter, a procedure for updating th
binarization table which is carried out by the bina rization

table updating unit 95 will be explained.

[0120]

In this example, the binarization table updating un it
updates a correspondence between the encoding modes in the
binarization table and the indexes in accordance wi th the
frequency of occurrence of the encoding mode specif ied by the
optimum encoding mode 7a which is the parameter to be encoded
insuchawayastobeabletobinarizetheencodin gmodehaving
the highest frequency of occurrence into a short co deword,

thereby reducing the code amount.
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[0121]

Fig. 14isaview showinganexample ofthe binariz
table updated. Assuming thatthe binarizationtabl
yet to be updated is placed in a state shown in Fig
14 shows a state in which the binarization table ha
updated. For example, when the frequency of occurr
mb_mode3isthe highest, the binarization table upd
95 assignsthe smallestindex valuetomb_mode3in
with the frequency information 94 in such away tha
signal having a short codeword is assigned to mb_mo
[0122]

Further, after updating the binarization table, the
binarization table updating unit 95 needs to genera
binarization table update identification informatio
enabling the decoding device to identify the update
binarizationtableandmultiplexthebinarizationt
identification information into the bitstream 30.
example,whenthereareaplurality ofbinarization
each parameter to be encoded, an ID for enabling th
identificationofeachparametertobeencodedcan
inadvanceforboththeencodingdeviceandthedec
andthebinarizationtable updatingunit95canbe
in such a way as to output the ID of the binarizati
updated as binarization table updating identificati
information 112, and multiplexthis binarizationta
identification information into the bitstream 30.

[0123]

The encoding controlling unit 3 carries out control

anupdatetimebyreferringtothe frequencyinform

theparametertobeencodedattheheadofeachsli
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determining that the distribution of the frequency
occurrence of the parameter to be encoded has chang
deviatedfromapredetermined permissiblerange, ou
binarization table update flag 113. The variable |
encoding unit 23 should just multiplex the binariza
update flag 113 into the slice header of the bitstr
Further, when the binarization table update flag 11
"there is an update of the binarization table", the
length encoding unit 23 multiplexes the binarizatio
updating identification information 112 showing whi
binarization table of the binarization tables of th
mode, acompression parameter, and a prediction par
been updated into the bitstream 30.
[0124]

Further, the encoding controlling unit 3 can notify
update ofthe binarizationtable atatime otherth
that the encoding controlling unit processes the he
slice. Forexample, the encoding controlling unit
the binarization table update flag 113 at the time
encoding controlling unit processes the head of an
macroblocktoinstructanupdateofthebinarizatio
this case, the binarization table updating unit 95
output information for identifying the position of
macroblock for which the binarization table has bee
andthevariablelengthencodingunit23alsoneeds
the information into the bitstream 30.
[0125]

When outputting the binarization table update flag
to the binarization table updating unit 95 to cause

binarization table updating unit to update the bina
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tputtinga
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tiontable
eam 30.
3 shows
variable
n table
ch
eencoding

ameter has

the
anthetime
ad ofeach
can output
that the
arbitrary
ntable. In
needs to
the
nupdated,

tomultiplex

113
this

rization



10

15

20

25

30

59

table, the encoding controlling unit 3 needs to out
contextinformationinitializationflag91tothei
unit90tocausetheinitializingunittoinitializ
information memory 96.

[0126]

Next, a variable length decoding unit 61 of the mov
imagedecodingdeviceinaccordancewiththisEmbod
be explained. Fig.15isablockdiagramshowingt
structureofthevariablelengthdecodingunit61o
image decoding device in accordance with Embodiment
present invention. Further, because the structure
movingimagedecodingdeviceinaccordancewiththi
2 is the same as that in accordance with above-ment
Embodiment 1, and the operation of each component e
variable length decoding unit 61 is the same as tha
accordance with above-mentioned Embodiment 1, an ex
will be made by using Figs. 1 to 8.

[0127]

The variable length decoding unit 61 shown in Fig.
includesanarithmetic decoding processing operatio
forreferringto contextidentificationinformation
acontextgeneratingunit122generates,acontext
memory 128, a probability table memory 131, and a s
transition table memory 135 to carry out arithmetic
onanencodedbitsequencel33showinganoptimume
62 (or an optimum prediction parameter 63 or an opt
compression parameter 65) multiplexed into a bitstr
generate abinary signal 137, abinarization table
for storing a binarization table 139

correspondence betweenthe optimum encoding mode 62

indicating a

put the
nitializing

ethecontext
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by a binary signal (or an optimum prediction parame
anoptimumcompressionparameter65)andamultiva
and an inverse binarizing unit 138 for converting t
signal 137 which the arithmetic decoding processing
unitl27hasgeneratedintoadecodedvaluel40of
signal by using the binarization table 139.

[0128]

Hereafter,avariablelengthdecoding procedure car
out by the variable length decoding unit 61 will be
bytakingtheoptimumencodingmode62ofamacrobl
in the bitstream 60 as an example of a parameter to

entropy-decoded. Becausethevariablelengthdecod

can also variable-length-decode an optimum predicti

parameter 63 or an optimum compression parameter 65
similarlyaparametertobedecodedinaccordancew
procedureasthatinaccordancewithwhichthevari
decoding unit variable-length-decodes the optimum e
mode 62, the explanation of the variable length dec
procedurecarriedoutonanoptimumpredictionpara
optimum compression parameter will be omitted.

[0129]

Context initialization information 121, an encoded
sequence 133, a binarization table update flag 142,
binarization table updating identification informat
which are multiplexed into the bitstream 60 by the
deviceareincludedinthebitstream60inaccordan
Embodiment 2. The details of each of these pieces
information will be mentioned later.

[0130]

An initializing unit 120 initializes the context

ter 63 or
luedsignal,
he binary
operation

amultivalued
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informationstoredinthecontextinformationmemor y128atthe
headofeachsliceorthelike. Asanalternative, aplurality

of sets can be prepared for an initial state of the context
information (the value ofthe MPS, and aninitial v alue ofthe
probabilitytablenumberwhichapproximatesthepro babilityof
occurrence ofthe MPSvalue)intheinitializingun it120,and
an initial state corresponding to the decoded value of the
contextinitializationinformation121canbeselec tedfromthe

plurality of sets.

[0131]

The context generating unit 122 refers to both a ty pe
indicating signal 123 showing the type of the param etertobe
decoded (the optimum encoding mode 62, an optimum p rediction
parameter 63, or an optimum compression parameter 6 5) and
peripheral block information 124 to generate contex t

identification information 126.

[0132]

The type indicating signal 123 shows the type of th e
parametertobedecoded,andthedecodingdevicede termineswhat
theparametertobedecodedisinaccordancewitha syntaxheld
by the variable length decoding unit 61. Therefore , the
encoding device and the decoding device need to hol d the same
syntax,and,inthisembodiment,itisassumedthat theencoding
controllingunit3oftheencodingdeviceholdsthe syntax. The
encodingdevicesequentiallyoutputsthetypeofth eparameter
tobeencodednextandthevalue(indexvalue)oft heparameter,
i.e. the type indicating signal 100 to the variable length
encoding unit 23 in accordance with the syntax held by the

encoding controlling unit 3.

[0133]
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Further, the peripheral block information 124 inclu
theencodingmodewhichisacquiredbydecodingeac
orsubblock,andisstoredinamemory(notshown)
length decoding unit 61 in order to use the periphe
information124asinformationusedforsubsequent
a macroblock or subblock and is outputted to the co
generating unit 122 as needed.

[0134]

des
hmacroblock
inthevariable
ral block
decodingof

ntext

A generation procedure for generating context

identification information 126 which is carried out
contextgeneratingunitl122isthesameastheoper
context generating unit 99 disposed in the encoding
Also the context generating unit 122 in the decodin
generates contextidentificationinformation 126 fo
ofthebinarizationtable 139whichistobereferr
inverse binarizing unit 138.
[0135]

In the context information of each bin, the value (
1) ofthe MPS, andthe probability table numberfor
the probability of occurrence ofthe value ofthe M
as probability information used for carrying out ar
decodingonthebin. Further,theprobabilitytabl
and the state transition table memory 135 store the
probabilitytable (Fig. 11) asthe probability tabl
oftheencodingdeviceandthesamestatetransitio
12) as the state transition table memory 98 of the
device, respectively.
[0136]

The arithmetic decoding processing operation unit 1

carriesoutarithmeticdecodingontheencodedbit

by the
ationofthe
device.
g device
reachbin

edtobythe

Oor
specifying
PSareheld

ithmetic
ememory131
same
ememory97
ntable(Fig.
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27

sequencel33
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multiplexedintothebitstream60onaper-binbasi

a binary signal 137, and outputs this binary signal
inverse binarizing unit 138.

[0137]

The arithmetic decoding processing operation unit 1
refers to the contextinformation memory 128 first
thecontextinformation129basedonthecontextid
information 126 corresponding to each bin of the en
sequence 133. Next, the arithmetic decoding proces
operation unit 127 refersto the probability table
tospecifytheprobability 132 ofoccurrenceofthe
bin corresponding to the probability table number 1
the context information 129.

[0138]

The arithmetic decoding processing operation unit 1
thencarriesoutarithmeticdecodingontheencoded
133 inputted to the arithmetic decoding processing
unit 127 on the basis of the value (0 or 1) of the
the contextinformation 129 and the specified proba
of occurrence ofthe MPS to acquire the symbol valu
1) of each bin. After acquiring the symbol value o
through the decoding, the arithmetic decoding proce
operationunitl127referstothestatetransitiont
135, and acquires the probability table number 136
afterthesymbolofeachbinisdecoded(atatime
transitionismade)onthebasisofthesymbolvalu
decoded bin and the probability table number 130 he
context information 129 and in accordance with the
procedure as that carried out by the arithmetic enc

processing operation unit 104 of the encoding devic

stogenerate

to the

27
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[0139]

Next, the arithmetic decoding processingoperation
127updatesthevalueofthe probabilitytablenumb
probability table number 130) of the context inform
of each bin which is stored in the context informat
128 to the probability table number at a time after
transition is made (i.e. the probability table numb
atime after the symbol of each bin is decoded whic
previously acquired from the state transition table
135). The arithmetic decoding processing operation
outputs a binary signal 137 in which the symbols of
acquired as results of performing the above-mention
arithmetic decoding onthe encoded bitsequence are

to one another to the inverse binarizing unit 138.

[0140]

The inverse binarizing unit 138 selects the same

binarizationtable 139asthatusedatthetime of
from among the binarization tables stored in the bi
table memory 143 and prepared for all the types of
to be decoded and refers to the binarization table
thereby, and selectively outputs the decoded value
parameter to be decoded from the binary signal 137
theretofromthearithmeticdecodingprocessingope
127. When the type of the parameter to be decoded
encoding mode (optimum encoding mode 62) of amacro
binarization table 139 is the same as the binarizat
in the encoding device shown in Fig. 10.
[0141]

The binarization table updating unit 141 updates th

binarizationtablestoredinthebinarizationtable
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onthebasis ofthe binarizationtable update flag
binarization table updating identification informat
which are decoded from the bitstream 60.
[0142]

The binarization table update flag 142 is informati
whichcorrespondstothebinarizationtable update
the encoding device, and which is included in the h
information or the like of the bitstream 60 and sho
ornotthereisanupdate tothe binarizationtable
decoded value of the binarization table update flag
"thereisanupdatetothebinarizationtable" the
table updating identificationinformation 144 isde
the bitstream 60.
[0143]

The binarization table updating identification

information 144 is information which corresponds to
binarizationtable updatingidentificationinformat

the encoding device, and which is used for identify
binarization table of a parameter updated by the en
device. Forexample, when aplurality of binarizat

are provided in advance for each parameter to be en
mentioned above, an ID which enables each parameter
encodedtobeidentifiedand an D ofeachofthe b
tablesareprovidedinadvancebothintheencoding
andinthedecodingdevice,andthebinarizationta

unit 141 updates the binarization table correspondi

ID value in the binarization table updating identif
information144whichisdecodedfromthebitstream
example,twotypesofbinarizationtablesshownin

14,andIDsofthesebinarizationtablesareprepar

142 andthe
ion 144
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inthe binarization table memory 143, and, when it

that the binarization table yet to be updated is pl

state shown in Fig. 10, the binarization table upda

141 must necessarily select the binarization
corresponding to the ID included in the binarizatio
updatingidentificationinformation144bysimplyc

an update process in accordance with the binarizati

update flag 142 and the binarization table updating

identification information 144. Therefore, the bin
table updated enters a state showninFig. 14, and
same as the binarization table which has been updat
encoding device.

[0144]

As mentioned above, the moving image encoding devic

accordancewithEmbodiment2is constructedinsuch
theencodingcontrollingunit3selectsandoutputs
tobeencoded,suchasanoptimumencodingmode7a
anoptimumdegreeofencodingefficiency,anoptimu
parameter10aor18a,oranoptimumcompressionpar
thebinarizingunit92 ofthe variable lengthencod
convertstheparametertobeencodedexpressedbya
signalintoabinarysignal103byusingthebinari

stored in the binarization table memory 105, the ar
encoding processing operationunit 104 carries out
encoding on the binary signal 103 to output an enco
sequence 111, the frequency information generating
generates frequency information 94 of the parameter
encoded, and the binarization table updating unit 9

the correspondence between the multi valued signal

binarization table and the binary signal on the bas

isassumed
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frequencyinformation94,the codeamountcanbere
the encoded video having the same quality is genera
comparedwiththe conventional method having the bi
table which is fixed at all times.
[0145]

Further,becausethebinarizationtableupdatingun
is constructed in such a way as to multiplex both t
binarization table updating identification informat
showing whether or not there is an update to the bi
table, and the binarization table updating identifi
information112foridentifyingthebinarizationta
into the bitstream 30, the moving image decoding de
accordancewithEmbodiment2isconstructedinacco
the structure of the binarization table updating un
a way that the arithmetic decoding processing opera
127 of the variable length decoding unit 61 carries
arithmeticdecodingontheencodedbitsequencel33
into the bitstream 60 to generate a binary signal 1
inversebinarizingunit138usesthebinarizationt
thebinarizationtable memory 143toconvertthe bi
137intoamultivaluedsignalandacquireadecode
and the binarization table updating unit 141 update
predetermined binarization table stored in the bina
table memory 143 onthe basis ofthe binarizationt
flag 142 and the binarization table updating identi
information144whichareacquiredthroughthedeco
header information multiplexed into the bitstream 6
Therefore,becausethemovingimagedecodingdevice
the binarization table in accordance with the same

asthatcarriedoutbythemovingimageencodingde

ducedwhile
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carryoutinversebinarizationonthe parameterto
themovingimageencodingdeviceinaccordancewith
2 can decode the encoded bitstream correctly.
[0146]
Embodiment 3.
InthisEmbodiment3,avariantofthegeneratingp
ofgeneratingapredictionimagebyusingamotion-
predictionwhichis made by the motion-compensated
unit9inthemovingimageencodingdeviceandthe
decoding device in accordance with any one of above
Embodiments 1 and 2 will be explained
[0147]
First,amotion-compensatedpredictionunitofa
imageencodingdeviceinaccordancewiththisEmbod
be explained. Further, because the structure of th
image encoding device in accordance with this Embod
thesameasthatinaccordancewithabove-mentioned
1 or 2, and the operation of each component except

motion-compensated prediction unit 9 is the same as

accordance with above-mentioned Embodiment 1 or 2,

explanation will be made by using Figs. 1 to 15.
[0148]

The motion-compensated prediction unit 9 in accorda
with this Embodiment 3 has the same structure as an
in the same way as that in accordance with above-me
Embodiment 1 or 2, with the exception that a struct
operationassociatedwithapredictionimagegenera
havingvirtualsampleaccuracydifferfromthosein
with any one of above-mentioned Embodiments 1 and 2

specifically, in accordance with above-mentioned Em

beencoded,
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land2,asshowninFig. 3,theinterpolatedimage
unit43 of the motion-compensated prediction unit9
reference image data having virtual pixel accuracy,
half-pixel or 1/4 pixel accuracy, and, when generat
prediction image 45 on the basis of this reference
having virtual pixel accuracy, generates virtual pi
implementinganinterpolationarithmeticoperation

filter using six integer pixels running in a vertic
horizontal direction to generate a prediction image

the case of the MPEG-4 AVC standards. In contrast
the motion-compensated prediction unit 9 in accorda
thisEmbodiment3enlargesareferenceimage 15hav
pixelaccuracystoredinamotion-compensatedpredi
memory 14 by carrying out a super resolution proces
reference image 15 to generate a reference image 20
virtual pixel accuracy, and then generates a predic
onthe basis of this reference image 207 having vir
accuracy.

[0149]

generating
generates
such as
ing a
image data
xels by
witha6-tap
al or
, like in
with this,
nce with
inginteger
ctionframe
s on the
7 having
tionimage

tual pixel

Next, the motion-compensated prediction unit 9 in

accordance with this Embodiment 3 will be explained
Fig.3. Likethatinaccordancewithanyoneofab
Embodiments 1 and 2, an interpolated image generati

in accordance with this Embodiment 3 specifies one

frames of reference images 15 from the motion-compe

prediction frame memory 14, and a motion detecting
detects a motion vector 44 in a predetermined motio
range onthereference image 15 specified by thein
image generating unit. The detection of the motion

implemented by using a motion vector having virtual

by using
ove-mentioned
ng unit43
or more
nsated
unit 42
n search
terpolated
vectoris

pixel
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accuracy, like inthe case of the MPEG-4 AVC standa

like. In accordance with this detecting method, an

interpolation arithmetic operation is performed on
information(referredtoasintegerpixels)whicht
image has to generate virtual samples (pixels) betw
integer pixels, and these virtual samples are used
reference image.
[0150]

In order to generate a reference image having virtu
pixel accuracy, it is necessary to enlarge a refere
having integer pixel accuracy (generate a reference
having a higher resolution) to generate a sample pl
consistsofvirtualpixels. Tothisend,whenare
formovementsearchhavingvirtualpixelaccuracyi
the interpolated image generating unit 43 in accord
this Embodiment 3 uses a superresolutiontechnique
by "W. T.Freeman, E.C.Pasztor and O.T. Carmichael,
Low-Level Vision", International Journal of Compute
vol.40,No.1,2000"togenerateareferenceimageh
pixelaccuracy. Inthe following explanation, a st
which the motion-compensated prediction unit 9 carr
super resolution image generating process to genera
reference image 207 having virtual pixel accuracy f
reference image data stored
prediction frame memory 14, and the motion detectin
carriesoutamotionvectorsearchprocessusingth
image will be mentioned hereafter.
[0151]

Fig.16isablockdiagramshowingtheinternalstr

of the interpolated image generating unit 43 of the
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motion-compensated prediction unit 9 of the moving
encodingdeviceinaccordancewithEmbodiment3of
invention. Theinterpolatedimagegeneratingunit
Fig. 16 includes animage enlargement processing un
carrying out an enlarging process on the reference
stored in the motion-compensated prediction frame m
an image reduction processing unit 200 for carrying
reducing process on the reference image 15, a high
featureextractingunit20laforextractingafeatu
of ahigh frequency region component fromthe image
processing unit 200, a high frequency feature extra
201b for extracting a feature quantity of a high fr
region component from the reference image 15, a cor
calculatingunit202forcalculatingthevalueofa
between the feature quantities, a high frequency co
estimating unit 203 for estimating a high frequency
from both the value of the correlation and prior le
stored in a high frequency component pattern memory
an adding unit 206 for correcting a high frequency
of the enlarged image by using the estimated high f
componenttogenerateareferenceimage207having
accuracy.
[0152]

Inthe interpolated image generating unitshownin
16, whenthereferenceimage 15intherange usedf
searchprocessisinputtedfromthereferenceimage
in the motion-compensated prediction frame memory 1
interpolatedimagegeneratingunit43,thisreferen
isinputtedtotheimage reduction processing unit

high frequency feature extracting unit 201b, and to

image
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43shownin
it 205 for
image 15
emory 14,
out a
frequency
requantity
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enlargement processing unit 205.

[0153]

The image reduction processing unit 200 generates a

reducedimage whose heightand width are respective
to 1/N times (N is a power of 2, such as 2 or 4) th
heightand width from the reference image 15, and o
reduced image to the high frequency feature extract
201a. A typical image reduction filter implements
reducing process.

[0154]

Thehighfrequencyfeatureextractingunit20laext
a first feature quantity associated with a high fre
component, such as an edge component, from the redu
whichisgeneratedbytheimagereductionprocessin
Asthefirstfeaturequantity,forexample,aparam
a DCT in a local block or a Wavelet transform coeff
distribution can be used.

[0155]

The highfrequency feature extracting unit201b car
outahighfrequencyfeatureextractingprocesssim
carriedoutbythehighfrequencyfeatureextractin
and extracts a second feature quantity having a fre
component region different from that of the first f
guantity from the reference image 15. The second f
guantityisoutputtedtothecorrelationcalculatin
andisalsooutputtedtothehighfrequencycompone
unit 203.

[0156]
Whenthefirstfeaturequantityisinputtedfromth

frequency feature extracting unit201a andthe seco

ly reduced

e original

utputsthe
ing unit
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racts
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guantityisinputtedfromthehighfrequencyfeatur
unit201b,thecorrelationcalculatingunit202cal

value of a feature-quantity-based correlation in a
frequency componentregion betweenthe referenceim
the reduced image in units of one local block. As

ofthe correlation, forexample, a distance between
featurequantityandthesecondfeaturequantityis

[0157]

eextracting
culatesthe
high
age 15and
this value
thefirst

calculated.

The high frequency component estimating unit 203

specifies a prior learned pattern of the high frequ
componentfromthehighfrequencycomponentpattern
on the basis of both the second feature quantity in
thereto from the high frequency feature extracting

and the value of the correlation inputted thereto f
correlation calculatingunit202, and estimates and
ahighfrequencycomponentwhichthereferenceimag
virtual pixel accuracy should have. The generated
frequency component is outputted to the adding unit
[0158]

Theimageenlargementprocessingunit205performs
aninterpolationarithmeticoperationwitha6-tap
sixintegerpixelsrunninginaverticalorhorizon
or enlargement filtering, such as bilinear filterin
inputted reference image 15, like in the case of pe
generating process of generating samples having hal
accuracyinaccordancewiththeMPEG-4AVCstandard
eachoftheheightandwidthofthereferenceimage
to generate an enlarged image.

[0159]

The adding unit 206 adds the high frequency compone

ency
memory204
putted
unit201Db,
rom the
generates
e207having
high
206.

either
filterusing
taldirection
g, onthe
rforming a
f pixel
s,toenlarge

15byNtimes

nt
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inputtedthereto fromthe high frequency component estimating
unit203tothe enlargedimageinputtedtheretofro mtheimage
enlargement processing unit 205 to generate an enla rged
referenceimage. More specifically, the adding uni tcorrects
the highfrequencycomponentofthe enlargedimage togenerate
an enlarged reference image whose height and width are
respectivelyenlargedtoNtimestheoriginalheigh tandwidth.
The interpolated image generating unit 43 uses this enlarged
reference image data as a reference image 207 havin g virtual

pixel accuracy in which 1/N is set to 1.

[0160]

The interpolated image generating unit 43 can be
alternativelyconstructedinsuchawayasto, afte rgenerating
a reference image 207 having half pixel (1/2 pixel) accuracy
bysettingNto2,generatevirtualsamples(pixels )having1/4
pixel accuracy by performing an interpolation arith metic
operationusingafilterforacquiringameanvalue ofadjacent

1/2 pixels or integer pixels.

[0161]

Further, the interpolated image generating unit 43 can
beconstructedinsuchawayastoinclude aunitf orswitching
whether or not to add the high frequency component outputted
by the high frequency component estimating unit 203 to the
enlarged image outputted by the image enlargement p rocessing
unit205tocontroltheresultofthegenerationof thereference
image 207 having virtual pixel accuracy in addition to the
structure shown in Fig. 16. In the case in which t he
interpolatedimagegeneratingunitisconstructedi nthisway,
thereis provided an advantage of suppressing a bad influence

upon the encoding efficiency when the estimation ac curacy of
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thehighfrequencycomponentestimatingunit203is
reason such as an exceptional image pattern. When
unit206 selectively determineswhetherornottoa
frequency componentoutputted by the highfrequency
estimating unit 203 to the enlarged image, the movi
encoding device generates a prediction image 45 for
case of adding them and the case of not adding them
carries out a motion-compensated prediction, and en
resultsofthemotion-compensatedpredictionandde
of the prediction images which provides a higher de
efficiency. Themovingimageencodingdevicethen
addingprocessinformationshowingwhethertheaddi
added the high frequency componentto the enlarged
the bitstream 30 as control information.
[0162]

Asanalternative theinterpolatedimagegeneratin
43 can uniquely determine whether or not to add the
frequency component to the enlarged image from anot
parameter to be multiplexed into the bitstream 30 t
the adding process carried out by the adding unit 2
exampleofdeterminingwhetherornottoaddthehi
component to the enlarged image from another parame
example, there can be provided a method of using th
anencodingmode 7asshowninFig.2Aor2B. When
mode showing that the division of a macroblock into
compensationregionblocksisfineisselected,the
probability that the image pattern has a violent mo
Therefore,inthiscase,byassumingthattheeffec
resolution is low, the interpolated image generatin

controls the adding unit 206 to cause this adding u

badforsome
the adding
ddthehigh
component
ng image
both the
and then
codes the
terminesone
gree of
multiplexes
ngunithas

image into

gunit
high
her
o control
06. Asan
ghfrequency
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addthehighfrequencycomponentoutputtedbytheh ighfrequency
component estimating unit 203 to the enlarged image . In
contrast, when either an encoding mode showing that the size
of each motion compensation region block in a macro block is
large or an intra prediction mode in which the bloc k sizeis
large is selected, there is a high probability that theimage
patternisarelatively-stationaryimage area. The refore,in
thiscase, by assumingthatthe effectofthe super resolution
islow, theinterpolatedimagegeneratingunit43c ontrolsthe
adding unit 206 to cause this adding unit to add th e high
frequency componentoutputted by the highfrequency component

estimating unit 203 to the enlarged image.
[0163]

As an example of using another parameter other than the
encoding mode 7, a parameter, such as the size of t he motion

vector or a variation in the motion vector field in

considerationofadjacentareas,canbeused. The interpolated
image generating unit43 ofthe motion-compensated prediction
unit9sharesthetypeoftheparameterwiththede codingdevice
todeterminewhetherornottoaddthehighfrequen cycomponent
totheenlargedimage. Inthiscase,themovingim ageencoding
devicedoesnothavetomultiplexthecontrolinfor mationabout
theaddingprocessdirectlyintothebitstream30, therebybeing

able to improve the compression efficiency.

[0164]

The moving image encoding device can be constructed in
such away asto perform the above-mentioned super resolution
processonthereferenceimage15,whichistobes toredinthe
motion-compensated predictionframe memory 14,toc onvertthe

referenceimageintoareferenceimage207havingv irtualpixel



10

15

20

25

30

77

accuracy before storing the reference
motion-compensatedpredictionframememoryl4,and,

store the reference image 207 in the motion-compens
prediction frame memory. In the case of this struc
althoughthesizeofamemoryrequiredasthemotio
predictionframememoryl4increases,themovingim

device does not have to sequentially carry out the
resolution process during the motion vector search

the predictionimagegenerationandthe processing
motion-compensated prediction process itself can be
andthemovingimage encodingdevice becomesablet

the frame encoding process and the generating proce
generatingareferenceimage 207 havingvirtual pix

in parallel, and can speed up the processes.

[0165]

Hereafter, an example of a motion vector detection

procedure for detecting a motion vector having virt
accuracy using the reference image 207 having virtu
accuracy will be shown by using Fig. 3.
[0166]

Motion vector detection procedure I

The interpolated image generating unit 43 generates
prediction image 45 for the motion vector 44 having
pixel accuracy in the predetermined motion search r
motion compensation region block image 41. The pre
image 45 (prediction image 17) generated at integer
accuracy is outputted to the subtraction unit 12, a
subtracted from the motion compensation region bloc
(macro/subblock image 5) by the subtraction unit 12

the result of the subtraction is defined as a predi

image in the
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difference signal 13. The encoding controlling uni t 3
evaluatesadegreeofpredictionefficiencyforthe prediction
difference signal 13 and for the motion vector 44 ( prediction
parameter 18) having integer pixel accuracy. Becau se the
evaluationofthispredictionefficiencycanbecar riedoutin

accordance with the above equation (1) explained in
above-mentionedEmbodimentl theexplanationofth eevaluation

will be omitted hereafter.

[0167]

Motion vector detection procedure II'

The interpolated image generating unit 43 generates a
prediction image 45 by using the reference image 20 7 having
virtualpixelaccuracygeneratedwithintheinterpo latedimage
generatingunit43showninFig.16foramotionve ctor44having
1/2pixelaccuracylocatedinthevicinityofthem otionvector
havingintegerpixelaccuracywhichisdeterminedi naccordance
withtheabove-mentioned"'motionvectordetectionp rocedurel".
After that, like in the case of the above-mentioned "motion
vector detection procedure 1", the prediction image 45
(prediction image 17) generated at 1/2 pixel accura cy is
subtracted from the motion compensation region bloc kimage 41
(macro/subblockimage5) bythe subtractionunit12 toacquire
a prediction difference signal 13. Next, the encod ing
controllingunit3evaluatesadegreeofprediction efficiency
for this prediction difference signal 13 and for th e motion
vector44(predictionparameter18)having 1/2pixe laccuracy,
andselectivelydeterminesamotionvector44havin g1/2pixel
accuracywhich minimizesthe predictioncostJ 1fromamongone
ormoremotionvectorshaving1/2pixelaccuracylo catedinthe

vicinity of the motion vector having integer pixel accuracy.
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[0168]
Motion vector detection procedure III'
Alsoastoamotionvectorhaving1l/4pixelaccurac y,the
encoding controlling unit 3 and the motion-compensa ted
prediction unit 9 selectively determine a motion ve ctor 44
having 1/4 pixelaccuracy which minimizes the predi ction cost
J1 from one or more motion vectors having 1/4 pixel a ccuracy
located in the vicinity of the motion vector having 1/2 pixel

accuracy which is determined in accordance with the

above-mentioned "motion vector detection procedure 1"

[0169]

Motion vector detection procedure IV’

After that, the encoding controlling unit 3 and the
motion-compensatedpredictionunit9similarlydete ctamotion
vector having virtual pixel accuracy until the moti on vector
detected thereby has a predetermined degree of accu racy.
[0170]

Thus, the motion-compensated prediction unit 9 outp uts

the virtual-pixel-accuracy motion vector having the

predetermined accuracy, which is determined for eac h motion
compensationregionblockimage 41 whichisone of aplurality
ofblocksintowhichthe macro/subblockimage5is dividedand
each of which is a unit for the motion compensation shown by
the encoding mode 7, and the identification number of the
reference image specified by the motion vector as p rediction
parameters 18. The motion-compensated predictionu nit9also
outputsthe predictionimage45 (predictionimage 1 7)whichis
generated by using the prediction parameters 18 to the
subtractionunit12,andthe subtractionunit12su btractsthe

predictionimage 45fromthe macro/subblockimage5 toacquire
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apredictiondifference signal 13. The prediction
signal 13 outputted from the subtractionunit12is
to the transformation/quantization unit 19. Becaus
subsequent processes carried out after that are the
those explained in above-mentioned Embodiment 1,
explanation of the processes will be omitted hereaf
[0171]

Next,themovingimagedecodingdeviceinaccordanc
thisEmbodiment3willbe explained. Becausethem
decoding device in accordance with this Embodiment
samestructureasthemovingimagedecodingdevice
with any one of above-mentioned Embodiments 1 and 2
exception thatthe moving image decoding device in
with this Embodiment 3 has a structure different fr
structure associated with the prediction image gene
process having virtual pixel accuracy carried out b
motion-compensated prediction unit 70 in accordance
oneofabove-mentionedEmbodimentsland2,andthe
decoding device in accordance with this Embodiment
in a different way from that in accordance with any
above-mentioned Embodiments 1 and 2 when carrying o
prediction image generating process, the structure
operationofthemovingimagedecodingdeviceinac
this Embodiment 3 will be explained by using Figs.
[0172]

Inaccordancewithanyoneofabove-mentionedEmbod
1 and 2, when generating a prediction image on the
reference image having virtual pixel accuracy, such

half-pixel or 1/4 pixel accuracy, the motion-compen

predictionunit70generatesvirtualpixelsbyimpl
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interpolation arithmetic operation with a 6-tap fil

six integer pixels running in a vertical or horizon
direction, ortheliketogenerate apredictionima

the case of the MPEG-4 AVC standards. In contrast
amotion-compensatedpredictionunit70inaccordan
Embodiment3enlargesareferenceimage76havingi
accuracystoredinamotion-compensatedprediction

75by carryingoutasuperresolution processonth
image. As a result, the motion-compensated predict
generates a reference image having virtual pixel ac
[0173]

The motion-compensated predictionunit70inaccord
withthisEmbodiment3generatesapredictionimage
referenceimage76storedinthemotion-compensated
frame memory 75 onthe basis of motion vectorsincl
inputted optimum predictionparameters63,theiden
number(referenceimageindex)ofthereferenceima
by each of the motion vectors, and so on, and outpu
prediction image, like that in accordance with any
above-mentioned Embodiments 1 and 2. An adding uni
the prediction image 72 inputted from the motion-co
prediction unit 70 to prediction difference signal
values 67 inputted from an inverse quantization/inv
transformation unit 66 to generate a decoded image
[0174]

A generation method of generating the prediction im
72 which is implemented by the motion-compensated p
unit70correspondstotheoperationofthemotion-
predictionunit9intheencodingdevicefromwhich

ofsearchingthroughapluralityofreferenceimage
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vectors (corresponding to the operations of the mot
detecting unit 42 and the interpolated image genera

43 shown in Fig. 3) is excluded. The motion-compen
predictionunitcarriesoutonlythe processofgen

prediction image 72 in accordance with optimum pred

parameters63providedtheretofromavariableleng

unit 61.

[0175]

When generating a prediction image 72 at virtual pi
accuracy,themotion-compensatedpredictionunit70
thesameprocessasthatshowninFig.16onthere
76storedinthemotion-compensatedpredictionfram
and specified by the identification number (referen
index) of the reference image to generate a referen
havingvirtualpixelaccuracy,andthengeneratesa
image72byusingthedecodedmotionvector. Atth
the encoding device has selectively determined whet
to add the high frequency component outputted by th
frequencycomponentestimatingunit203showninFi
enlarged image, the decoding device extracts the co
informationshowingwhethertheencodingdevicehas
theaddingprocessfromthebitstream60,orunique
whether the encoding device has added the high freq
component to the enlarged image from another parame
controlanaddingprocessinthemotion-compensated
unit 70. Inthe case of using another parameter to
whether the encoding device has added the high freq
componenttothe enlargedimage, aparameter, such
ofthe motionvector oravariationinthe motionv

in consideration of adjacent areas, can be used. T

ion
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sated
eratingthe
iction

thdecoding

xel
carriesout
ferenceimage
ememory /5
ce image
ce image
prediction
istime,when
herornot
e high
g.16tothe
ntrol
carriesout
lydetermines
uency
ter to
prediction
determine
uency
asthesize
ectorfield

he



10

15

20

25

30

83

motion-compensated prediction unit 70 shares the ty
parameter with the encoding device and determinesw
encoding device has added the high frequency compon
enlargedimage. Asaresult,themovingimageenco
does not have to multiplex the control information
adding process directly into the bitstream 30, ther

able to improve the compression efficiency.

[0176]

The motion-compensated prediction unit 70 can carry
theprocessofgeneratingareferenceimagehaving
accuracy only whenthe motion vectorsincludedint
predictionparameters18awhichareoutputtedfrom
device (i.e. optimum prediction parameters 63 inth
device) indicate the virtual pixel accuracy. In th
structure, the motion-compensated prediction unit 9
between the use of the reference image 15 stored in
motion-compensated prediction frame memory 14, and
generationanduseofareferenceimage207having
accuracybymeansoftheinterpolatedimagegenerat
inaccordancewiththemotionvector,andgenerates
image 17 from either the reference image 15 or the
image 207 having virtual pixel accuracy.

[0177]

As an alternative, the motion-compensated predictio

unitcanbeconstructedinsuchawayastocarryo
showninFig.16onthereferenceimagewhichisye
inthemotion-compensatedpredictionframememory7
thereferenceimage havingvirtual pixelaccuracyo
enlargement process has been carried out and in whi

frequency component has been corrected in the
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hetherthe
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motion-compensatedpredictionframememory75. In thecaseof
this structure, although the size of amemory which should be
preparedasthe motion-compensated predictionframe memory 75
increases, it is not necessary to duplicately carry out the
processshowninFig.16whenthenumberoftimest hatthemotion
vector points to a pixel at the same virtual sample position.
Therefore,theamountofcomputationcanbereduced . Further,

in a case inwhich the range of displacement which is pointed
to by the motion vector is known in advance by the decoding
device, the motion-compensated prediction unit 70 c an be
constructed insuchaway asto carry outthe proce ssshownin
Fig. 16 on the target region while limiting this re gion only
tothe range. Whatis necessary is just to make th e decoding
device know the range of displacement which is poin ted to by
the motion vector by, for example, multiplexingav aluerange
showing the range of displacement which is pointed to by the
motionvectorintothebitstream60totransmitthe valuerange
tothedecoding device, ormaking boththe encoding deviceand
thedecodingdevice mutuallydetermineandsetthe valuerange

in their operations.

[0178]

As mentioned above, the moving image encoding devic ein
accordancewithEmbodiment3isconstructedinsuch awaythat
the motion-compensated prediction unit9 hasthein terpolated
imagegeneratingunit43forcarryingoutanenlarg ingprocess
on the reference image 15 stored in the motion-comp ensated
predictionframememoryl4,andalsocorrectingah ighfrequency
componenttogenerateareferenceimage207having virtualpixel
accuracy, and switches between the use of the refer enceimage

15orthe generationand use ofthereferenceimage 207 having
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virtualpixelaccuracyinaccordancewiththe motio nvectorto
generate a prediction image 17, even when carrying out high
compressionontheinputtedvideosignallincludin gmanyhigh
frequency components, such as fine edges, the movin g image
encoding device can generate the predictionimage 1 7whichis
to be generated by using a motion-compensated predi ctionfrom
thereferenceimageincluding many highfrequencyc omponents,
thereby being able to compression-encode the inputt ed video

signal efficiently.

[0179]

Further, also the moving image decoding device in
accordancewithEmbodiment3isconstructedinsuch awaythat
themotion-compensatedpredictionunit7Ohasthei nterpolated
image generating unitfor generating areferenceim age having
virtual pixel accuracy in accordance with the same procedure
as that carried out by the moving image encoding de vice, and
switches between the use of the reference image 76 stored in
the motion-compensated prediction frame memory 75 o r the
generationanduseofthereferenceimagehavingvi rtualpixel
accuracyinaccordancewiththemotionvectormulti plexedinto
thebitstream 60togenerate a predictionimage 72, themoving
image decoding device can correctly decode the bits tream
encodedbythemovingimage encodingdeviceinacco rdancewith

Embodiment 3.

[0180]

Theinterpolated image generatingunit43inaccord ance
with above-mentioned Embodiment 3 carries out the s uper
resolution process based on the above-mentioned tec hnique
disclosedbyW.T.Freemanetal.(2000)togenerat eareference

image 207 having virtual pixel accuracy. However, the super
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resolution process is not limited the one based on the
above-mentioned technique, and the interpolated ima ge
generatingunitcanbeconstructedinsuchawayas touseanother
arbitrary super resolution technique to generate a reference

image 207 having virtual pixel accuracy.

[0181]

Further, in a case in which the moving image encodi ng
device in accordance with any one of above-mentione d
Embodiments1to3isconstructedofacomputer,a movingimage
encodingprograminwhichtheprocessescarriedout bytheblock
dividingunit2,theencodingcontrollingunit3,t heswitching
unit 6, the intra-prediction unit 8, the motion-com pensated
prediction unit 9, the motion-compensated predictio n frame
memoryl4 thetransformation/quantizationunit19, theinverse
guantization/inverse transformation unit 22, the va riable
lengthencodingunit23,theloopfilterunit27,a ndthememory
28forintrapredictionaredescribedcanbestored inamemory
ofthecomputer,andaCPUofthecomputercanbem adetoexecute
the moving image encoding program stored in the mem ory.
Similarly,inacaseinwhichthe movingimagedeco dingdevice
inaccordancewithanyone ofabove-mentioned Embod iments1to
3isconstructedofacomputer,amovingimagedeco dingprogram
in which the processes carried out by the variable length

decoding unit 61, the inverse quantization/inverse

transformation unit 66, the switching unit 68, the

intra-prediction unit 69, the motion-compensated pr ediction
unit70,themotion-compensatedpredictionframeme mory75,the
memory 77 forintraprediction,andtheloopfilter unit78are
described can be storedinamemory ofthe computer ,andaCPU

ofthecomputercanbemadetoexecutethemovingi magedecoding
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program stored in the memory.
INDUSTRIAL APPLICABILITY
[0182]

Because the moving image encoding device and the mo
imagedecodingdeviceinaccordancewiththepresen
can switch among transformation block sizes adaptiv
compression-encode an inputted moving image for eac
whichservesasaunitformotion-compensatedpredi
macroblock, the moving image encoding device and th
imagedecodingdeviceinaccordancewiththepresen
are suitable for use as a moving image encoding dev
dividesamovingimageintopredeterminedregionst
movingimageonaper-regionbasisandasamoving
device which decodes an encoded moving Iimage
per-predetermined-region basis.
EXPANATIONS OF REFERENCE NUMERALS
[0183]
1 inputted video signal, 2 block dividing unit, 3 e
controlling unit, 4 macroblock size, 5 macro/subblo
6 switching unit, 7 encoding mode, 7a optimum encod
8intra-predictionunit,9motion-compensatedpredi
10 prediction parameter, 10aoptimum prediction par
predictionimage,12subtractionunit,13predictio
signal, 13a optimum prediction differential signal,
motion-compensated prediction frame memory, 15 refe
image, 17 prediction image, 18 prediction parameter
optimum prediction parameter, 19 transformation/qua
unit, 20 compression parameter, 20a optimum compres
parameter,21compresseddata,22inversequantizat

transformationunit,23variablelengthencodingun

ving
tinvention
ely to
h region
ctionineach
e moving
tinvention
ice which
oencodethe
imagedecoding
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ncoding
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ing mode,
ctionunit,
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ndifference
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, 18a
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ion/inverse

it,24local
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decodedpredictiondifferencesignal,25addinguni t,26local
decodedimagesignal, 27 loopfilter unit,28 memor yforintra
prediction, 29 local decoded image, 30 bitstream, 4 0 motion
compensation region dividing unit, 41 motion compen sation
region blockimage, 42 motion detecting unit,43in terpolated
image generating unit, 44 motion vector, 45 predict ionimage,
50transformation block size dividing unit, 51 tran sformation

object block, 52 transformation unit, 53 transform

coefficients, 54 quantizing unit, 60 bitstream, 61 variable
length decoding unit, 62 optimum encoding mode, 63 optimum
prediction parameter, 64 compressed data, 65 optimu m
compression parameter, 66 inverse quantization/inve rse
transformation unit, 67 prediction difference signa | decoded
value, 68 switching unit, 69 intra-prediction unit, 70
motion-compensated prediction unit, 71 prediction i mage, 72
predictionimage, 73addingunit, 74and 74adecode dimage, 75
motion-compensated prediction frame memory, 76 refe rence
image, 77 memory forintraprediction, 78 loopfilt erunit, 79
reproducedimage,90initializingunit,91context information
initialization flag, 92 binarizing unit, 93 frequen cy
information generating unit, 94 frequency informati on, 95
binarization table updating unit, 96 context inform ation
memory, 97 probabilitytablememory, 98statetrans itiontable
memory,99contextgeneratingunit,100typeindica tingsignal,

101 peripheralblocksinformation, 102 contextiden tification
information, 103 binary signal, 104 arithmetic enco ding
processingoperationunit, 105 binarizationtablem emory, 106
context information, 107 probability table number, 108 MPS
probability of occurrence, 109 symbol value, 110 pr obability
tablenumber,111encodedbitsequence,112binariz ationtable

updating identification
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information, 113 binarization table update flag, 12
initializingunit,121contextinitializationinfor

context generating unit, 123 type indicating signal
peripheral blocks information, 126 context identifi
information, 127 arithmetic decoding processing ope
unit,128contextinformationmemory, 129contexti
130probabilitytablenumber,131probabilitytable

MPS probability of occurrence, 133 encoded bit sequ

symbol value, 135 state transition table memory, 13
probability table number, 137 binary signal, 138 in
binarizingunit,139binarizationtable,140decode
binarizationtableupdatingunit,142binarization

flag, 143 binarization table memory, 144 binarizati

updating identification information, 200 image redu
processing unit, 20la and 201b high frequency featu
extracting unit, 202 correlation calculating unit,

frequency component estimating unit, 204 high frequ
componentpatternmemory,205imageenlargingproce

addingunit,207referenceimagehavingvirtualpix

mation,122
, 124
cation
ration
nformation,
memory,132
ence, 134
6
verse
dvalue,141
tableupdate
on table
ction
re
203 high
ency
ssunit,206

elaccuracy.
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CLAIMS

[1] A moving image encoding device comprising:

ablockdividingunitfordividinganinputtedimag einto
macroblock images of two or more blocks each having a
predetermined size and dividing each of the macrobl ockimages
intoablockimage of one or more blocksinaccorda ncewithan

encoding mode to output the block image;

an intra-prediction unit for, when said block image is
inputted thereto, carrying out an intra-frame predi ction on
saidblockimagebyusinganimagesignalinafram etogenerate

a prediction image,;
amotion-compensatedpredictionunitfor,whensaid block

image is inputted thereto, carrying out an image

motion-compensatedpredictiononsaidblockbyusin goneormore
frames of reference images to generate a prediction image;
aswitchingunitforinputtingsaidblockimageout putted

from said block dividing unit to either one of said

intra-prediction unit and said motion-compensated p rediction
unitin accordance with an encoding mode of said bl ockimage;
asubtraction unitfor subtracting the predictioni mage
outputtedfromeitheroneofsaidintra-prediction unitandsaid
motion-compensated prediction unit from said block image
outputtedfromsaidblockdividingunittogenerate aprediction

difference signal;

a transformation/quantization unit for carrying out a
transformation and quantization process on said pre diction
difference signal to generate compressed data;

avariablelengthencodingunitforentropy-encodin gsaid

compressed data to multiplex said compressed data
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entropy-encoded thereby into a bitstream; and

an encoding controlling unit for selecting a certai

transformation block size from a set of transformat ion block
sizes predetermined in accordance with a block size of said
blockimage to notify said transformation block siz e selected
thereby to said transformation/quantization unit, w herein

said transformation/quantization unit divides said

prediction difference signal into blocks each havin g said
transformationblock size notified thereto from sai dencoding
controlling unit, and carries out a transformation and
guantization process on each of the blocks to gener ate

compressed data.

[2] The moving image encoding device according to claim 1,
wherein said encoding controlling unit notifies sai
transformation/quantization unit of each of one or more
transformation block sizes included in the set of

transformation block sizes, acquires compressed dat

associated with said each of one or more transforma tion block
sizestoevaluate adegreeofencodingefficiency, andselects
one transformation block size from said set of tran sformation
block sizes on a basis of results of the evaluation , Ssaid
transformation/quantization unit divides the predic tion
difference signal into blocks for each of casesin which said
blockshaveasizeequaltoeachoftheoneormore transformation
block sizes, which are included in the set of trans formation
block sizes notified thereto from said encoding con trolling

unit, and for a case in which said blocks have said
transformation block size selected from said set, a nd carries
out a transformation and quantization process on ea ch of the

blocks to generate compressed datain each of said cases, and



10

15

20

25

30

92

saidvariablelengthencodingunitentropy-encodes information
specifying said transformation block size selected from said
set and the compressed data associated with said se lected
transformation block size in units of one block of the block
image to multiplex said information and said compre ssed data

entropy-encoded thereby into the bitstream.

[3] A moving image decoding device comprising:

avariablelengthdecodingunitforreceivingabit stream
inputted thereto and compression-encoded in units o f each of
macroblockshavingapredeterminedsizeintowhich animageis
dividedandthenentropy-decodinganencodingmode inunitsof
one of said macroblocks from said bitstream, and fo r

entropy-decoding prediction parameters, compression

parameters, and compressed data in units of one of the
macroblocksintowhichtheimageisdividedinacco rdancewith
said decoded encoding mode;

an intra-prediction unit for, when said prediction

parametersareinputtedthereto,generatingapredi ctionimage
by using an intra prediction mode and a decoded ima ge signal
in a frame which are included in the prediction par ameters;

a motion-compensated prediction unit for, when said

prediction parameters are inputted thereto, carryin g out a
motion-compensatedpredictionbyusingamotionvec torincluded

in the prediction parameters and a reference image specified
byareferenceimageindexincludedinthepredicti onparameters

to generate a prediction image;

aswitchingunitforinputtingthe predictionparam eters
decodedbysaidvariablelengthdecodingunittoei therone of
said intra-prediction unit and said motion-compensa ted

predictionunitinaccordancewithsaiddecodedenc odingmode;
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an inverse quantization/inverse transformation unit
carryingoutaninversequantizationandinversetr
process on said compressed data by using said compr
parameterstogenerateadecodedpredictiondiffere
and

anaddingunitforaddingthe predictionimageoutp
from either one of the said intra-prediction unit a
motion-compensated predictionunittosaiddecoded
difference signal to output a decoded image signal,

said inverse quantization/inverse transformation un
determines a transformation block size on a basis o
decodedencodingmodeandtransformationblocksize
included in said compression parameters, and carrie
inversequantizationandinversetransformationpro
compresseddatainunitsofoneblockhavingsaidt

block size.
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