1 SPECI FI CATION TI TLE OF THE | NVENTI ON MOVI NG | MAGE ENCODI NG DEVI CE

MOVI NG | MAGE DECODI NG DEVI CE, MOVI NG | MAGE CODI NG METHOD, AND MOVI NG | MAGE
DECODI NG METHOD 5 FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to a noving i mage encodi ng device for and a noving i mage
encodi ng net hod of encoding a noving image with a high degree of

efficiency, and a noving inmage 1OSBg€§Hﬂ 4TdeVi ce for and a noving i mage
decodi ng nmet hod of decodi ng an encoded noving i nage with a high degree of
ef fi ci encyl!BAEKBRODRD EﬁV%NEIPNVENTICN [0002] 15For exanple, in accordance

wth an [nhegosti onakespardptdovhdaecencodogareiing, psuch-as MBGGCEMOV ng

Picture Ex oup) or an input ranme IS di‘vi ded

i nto rectangyhar MiRkscAsIROURSGBI IRin MAPKT) 1Y SHCEIIIAE PRAGRS

usi ng an al ready-enco image signal 1s carried out 20 on each encodi ng
target bl ogkrto genenat engrRredicti on i mage, and orthogonal transformation
and a quantization process is carried out on a prediction error signal
which is thecdifference between the encoding target bl ock and the
prediction image in units of a block, so that information conpression is
carried 25 out ofhelErdsgi tagevitden Feaabes[00E3Noving imgty eaxamdng, in
t he case of AVC/ H. 264 (1SO | EC, . , : .

14496- 1011 FEVFAC262F WAPENRS BRVATEr ARBPENERSCIRESr BREEREd CTaRTICROART 2

predi ction process from al ready-encoded adjacent 30 pixels or.a .
ot i on- conBERABEM LT EPIOR BP SReas et e ey el néli fy image

10 decoding device for and a moving image decoding method of
decoding an encoded moving image with a high degree of
efficiency.

BACKBROUND OF THE INVENTION
[0002]

15 For example, in accordance with an international standard
video encoding method, such as MPEG (Moving Picture Experts
Group) or "ITU-T H.26x", an inputted video frame is divided into
rectangular blocks (encoding target blocks), a prediction
process uging an already-encoded image signal is carried out

20 on each encoding target block to generate a prediction image,
and orthogonal transformation and a quantization process is
carried out on a prediction exror signal which is the difference
between the encoding target block and the prediction image in
units of a block, so that information compression is carried

20 out on the inputted video frame.

[0003]

For example, in the case of AVC/H.264 (ISO/IEC
14496~-10|ITU-TH.264) which is an international standard method,
an intra prediction process from already-encoded adjacent

30 pixels or a motion-compensated prediction process between



2 adjacent franes is carried out (for exanple, refer to nonpatent reference
1) . In the case of MPEG 4 AVC/ H. 264, one prediction node can be sel ected
froma plurality of prediction nodes foy each block in an intra prediction
node of lum nance. Fig. 10 5 is an explanatory drawi ng showing intra
prediction nodes in the case of a 4 X 4 pixel block size for |um nance. In
Fig. 10, eatjradmit €ramesl s shaows ead puxelfdmesawptle ngdideockp mnthaaatt bl ack
circle shows a pixel that is used for prediction, and that exists in an

al r eady- enevbiEitee: ddent 1l ek caB@] 000HEG 1 ANE/Exarl ecshdwrdrCctRen 10,
nine nodes O to 8 are prepared_as intra prediction npdes, and the node 2 is
the one i MY ARRCaFBr56ECHr BHPBLG dh 1St Iddnt PédPEEE Fhi SBT3 RalP¥ hat

each pi xel ailrhtb e target cod{cng bl ock is predj ct%d b%.u%ing% thg. 15 erage
of adj acent?Pi ¥l Xt s ng Fho t " UppetatP4eft BrBERE “The trbdes’ bt her
than the 2 i J:CLJ : J41..e j I | onal
pr edi C'?) | onn}?%i gnc%fé !f%%g%%]?y Er%gjé%#oggoggggﬁtrﬁer} ao%ggii%%\}ﬁ{\?% ﬁlrbaéey% rl tEl :a%t%ﬁ

predi ction.dse carkied oyl LD such a;ueyrdhatadihacent phxels hp the-upper

bl ock are repeatedly 20 replicated to create plural rows of” pixels along a
vertical ditiecsi@hrdloe ganerate rd prledncti ondinagelobhr exdnpheh bhecipode
circle shows a pixel that is used for prediction, and that exists
in an already-encoded adjacent block.
10 [0004]

In the example shown in Fig. 10, nine modes 0 to 8 are
prepared as intra prediction modes, and the mode 2 is the one
in which an average prediction is carried out in such a way that
each pixel in the target coding block is predicted by using the

15 average of adjacent pixels existing in the upper and left blocks.
The modes other than the mode 2 are intra prediction modes in
each of which a directional prediction ig carried out. The mode
0 is the one in which a vertical prediction is carried ocut in
such a way that adjacent pixels in the upper block are repeatedly

20 replicated to create plural rows of pixels along a vertical
direction togenerate a prediction image. For example, the mode
0 is selected when the target coding block is a wvertically
striped pattern. The mode 1 is the one in which a horizontal
prediction ig carried out in such a way that adjacent pixels

20 in the left block are repeatedly replicated to create plural
columns of pixels along a horizontal directicn to generate a
prediction image. For example, the mode 1 is selected when the
target coding block is a horizontally striped pattern. In each
of the modes 3 to 8, interpolation pixels running in a

30 predetermined direction (i.e., adirection shown by arrowg) are



O is selected when the target coding block is a vertically striped pattern.
The node 1 is the one in which a horizontal predictionis carried out in
such a way that adjacent pixels 25 in the left block are repeatedly
replicated to create plural colums of pixels along a horizontal direction
to generate a prediction imge. For exanple, the node 1 is sel ected when

t he targetgenaraged|loekidisia ther kzgricanity psteeilpednpabe enppetnbéach @f t he
nodes 3 to 8, interpolation pixels running in a 30 predeterm ned direction
(i.e. , a dh¢etefonbipentdyienreicisy arkredigenat atteallsy using the adj acent
pi xels in Ehe upper block or the left block to generate a prediction imge.
[ 0005] oooﬂq this case, the block size for lum nance to which an intra

prediction is appli,ed can be | ected.from4x4 pixels, 8x8_pixels, and
T6x16 pi xel 5. | Tt HE Cac@ g SR8 BIers APNeCTnit & BT cE o hglet ar e

defined, |ike in the: cass, ofg 4udnicelsy Lo sentrash wibh this,iimthe case
r es | I'ed %JF

of 1.6x1‘_6 pixels,~four intra p i ction node Ich are ca ane .
predictiongxd @ ate detintedsk ns 3sididiON 19 LALT Sa P& o @&IBOgiﬁEQ% associ at ed

with an average prediction, a vertical prediction, and a horizontal
predi cti oninEaghpradiat predicde®nsas soet ated, W 1k aipl @ne piedicfionmis a
node in which pixels created by carrying out an interpolation in a diagonal
di recti on Brx¢ehe. adjirac@ntrgistes tin thile , uppekhbl oekeand theladpacehs. pi xel s
inthe left block are provided as_predicted val ues._ [0006]
four intra prediction modes which are called plane predictions
il  are defined in addition tec intra prediction modes associated
with an average prediction, a wvertical prediction, and a
horizontal prediction. Each intra prediction associated with
a plane prediction is a mode in which pixels created by carrying
out an interpolation in a diagonal direction on the adjacent
{h  pixels in the upper block and the adjacent pixels in the left
biock are provided as predicted values.
[0006]
In a directicnal prediction mode in the case of a block
gize of 4x4 pixels or 8x8 pixels, because predicted values are
20 generated along a direction predetermined according to the mode,
€.d., a direction of 45 degrees, the prediction efficiency
increases and the code amount can be reduced when the direction
of a boundary (edge)} of anobject inablockmatches the direction
shown by the prediction mode. However, a slight digplacement
2 may occur between the direction of an edge and the direction
shown by the prediction mode, and, even 1f the direction of an
edge in the encoding target block does not match the direction
shown by the prediction mode, a large prediction error may occur

locally for the simple reason that the edge 1s slightly

3 distorted (swung, Dbent, or the like). As a result, the



In a directional prediction node in the case of a block size of 4x4 pixels
or 8x8 pixels, because predicted values are 20 generated along a direction
predeterm ned according to the node, e.g., a direction of 45 degrees, the
prediction efficiency increases and the code anmobunt can be reduced when the
direction of a boundary (edge) of an obj ect in a block matches the

di rect i on Bfercbion leé fpcddinetyl way wode ekowevely . a B ioglite rdt spbaeement 25
may occur between the direction of an edge and the direction shown by the
predi cti onSHORE Taddact éveni £hener et @kt P f Il A sy eW R ANt bR EPrebEidg
target bl ock does not tch the direction shown by the prediction node, a
oy o6 predibth S RIS ARGCECOaRSF oBLPRY CFOPOr NG BITEE CaRarH L RO he

5090 o o1 il KR ML PLOLE 8 LONUG, BEDtacPLal DELL KRS, Briefillde the

> S &
4 predictio éncy may drop éex 0 prévent "such a

reduction fm¢dePngdiCld@d tefiflCirgNek,y WHePPELEAEE N30 8¥B1 P XBle
directional predictiion, a snoothed prediction inmage is generated by setting

encoded adj@e®nitpitxel sivbi ofi akaeSakiihbered Ay i smotivag: fitiereas
reference i mages which are used at the tinme of generating a prediction

i mge, therebyeregwning lamhts bightladiesphiac émenhei mrédiec predi ¢t fon: dbm ect i on
and prediction errors which occur when a slight distortion occurs in an
edge. 10 REIAtRECAEEE HoR uRBRPY RoWpBatBnpceefemésde o COOHR Nohpatention
reference 1. MPEG 4 AV%W§§SCYIEC 14496- 10)/H. I TU-T 264 standards 15 SUMVARY
OF THE | NVENTHON PRGABL S0 BE SOLVED BY THE | NVENTI ON [ 0008] Because the

conveni, oqgél%@tgeafpc&g'@&ergﬂevi ceis
Nonpatent reference
[0007]
Nonpatent reference 1: MPEG-4 AVC (ISO/IEC 14496-10)/H.ITU-T
264 standards
15 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008]
Because the conventional image encoding device is
constructed as above, carrying out a filtering process to
20 generate a smoothed prediction image can reduce prediction
errors occurring even if a slight displacement occurs in the
prediction direction or a slight distortion occurs in an edge.
However, according to the technique disclosed in nonpatent
reference 1, no filtering process is carried out on blocks other
25 than 8x8-pixel blocks, and only one possible filter used for
8x8-pixel blocks is provided. A problem is that alsgo in a block
having a size other than 8x8 pixels, a large prediction error
actually occurs locally due to a slight mismatch in an edge even
when the prediction image has a pattern similar to that of the

30 image to be encoded, and therefore a large reduction occurs in



constructed as above, carrying out a filtering process to 20 generate a
snoot hed prediction image can reduce prediction errors occurring even if a
slight displacenent occurs in the predigction direction or a slight
distortion occurs in an edge. However, according to the technique disclosed
in nonpatent reference 1, no filtering process is carried out on bl ocks

ot her 25 thia Bx8iipitkein I fotks,eramd oAl yuonbepossiblemfis tEhausededt o
8*8-pi xel bl ocks is provided. Aproblemis that also in a block having a

si ze ot her d{HaR BXB: Pt x@eg2ng tegy geprBdi £¥ i o1t r YReRct Waknyisehdr s

locally due to a slight msmtch ipn an edge even when.the predictjon inmage
has a %att%lﬁ‘%s?trﬁ?% TEGT et - FE‘@ W%%ﬁéogo‘eaﬁq BrE6ded” ahg thetefore

a large 1 ediedd o0 QGGHLS blook DS, REAE §1/00,8LTL L1 enGYy s & LUrLDEL, by obl em

is that when a quantization p met used when”quantizing a
predi ctg ong &F £Qk,8h 98 ocd N RASLEL R Of SACH Rirxel, hoOryddie twekmc%ﬁgl ers

between bl ocks having the same size, a filter suitable for reducing local
predi cti orpet r ens ydidider poketween tie:- b ogks, piuda:edy ana passidier-dilter

is prepared, and therefore prediction errors cannot be sufficiently
reduced. [@008]cThen presemnt daovent ilen dusf adiesnml yordetudeai sol ve t he
[0CC2]
The present invention is made in order to sgolve the
[0 above-mentioned problems, and it is therefore an object of the
present invention to provide a moving image encoding device,
a moving image decoding device, a moving image encoding method,
and a moving image decoding method capable of reducing
prediction errors which occur locally, thereby being able to
15 improve the image quality.
MEANS FOR SOLVING THE PROBLEM
[0C1C]
In accordance with the present invention, there is
provided a moving image encoding device in which when carrying
) out an intra-frame prediction process to generate a prediction
image by using an already-encoded image signal in a frame, an
intra prediction unit selects a filter from one or more filters
which are prepared in advance according to the states of various
parameterg assoclated with the encoding of a target block to
20 be filtered, carries a filtering process on a prediction image
by using the filter, and outputs the prediction image which the
intra prediction unit has carried out the filtering process to
a difference image generating unit.
ADVANTAGES OF THE INVENTION

a0 [0011]



10 above-nentioned problens, and it is therefore an object of the present
invention to provide a noving i nage encodi ng device, a noving inmage
decodi ng device, a noving inmage encoding nethod, and a noving inmage
decodi ng nmet hod capabl e of reducing prediction errors which occur |ocally,

t hereby being able to 15 inprove the image quality. MEANS FOR SOLVI NG THE
PROBLEM [ 0010] Becausd mhacnorvdancemagehehbed pneseatidtavientaomrddrere is
provi ded a noving i mage encodi ng devi ce in which when carrying 20 out an

i ntra-frané Pt ddic Em priodassniyg ogeasr 4BSArBEEdPCLN oG egevdly WHithg an

al ready- encoded i ma egz&%?gl in a frame, an_intra prediction unit selects a

filter frofOnEsFY Pery 44t 'CHP R B BR&FATF 88 HP HRrahES TG f ng t o
the states, QLVALqus PALaslels geeociated i L dhe. euqading of 2 Larget

bl ock to Z5*BE FiTtere arries-a-f ering ‘process on a-pre

by using therfird erneand oul B%@ibta%ﬁlr gdi et Lon:LIROS W by ths d niga

t
prediction unit has carried out the filtering process to a difference i mge

gener ati Nnhtiidre ADYVANFAGES & sIHEphBYENEROM IR acBording tBagaise the
novi ng i mage encodi ng device in accordance with the present invention is

const r uct eska tres uch vaniay st batrawker reabsybrdaostl anthntha-efcadengretli cti on
process to generate a prediction inmage by using an al ready-encoded i mage
signal in % wdgedmblocketpnipe of Pricatiad i omumias seféctsrangipre¢ess o one or
nore filters which are prepared in advance according to the states of
various pat aREfErstasBoci™Ed Wt MHAE enedditid t6F a 3t geb thN6Ek & be

filtered, carries, a filterin rocess on_a prediction inmage by using.the
filter!l Al St ULS (HIESF0 “Prai SFonhAgR GAIEh PRET AE rIP D IR £ TN ni t
has carri fil t.eri race t i i genes in
unit, the?%b?gﬁg%gﬁﬁégﬁggﬁfg%&%ﬁ%%ggéoﬁﬂgeﬁﬁgggﬁ%géggﬁﬁg%uég predléﬁ%ong
errors whiglk ©Coiet0Ga o tikRieR% aakragtagbeot%ém@oy@léh@oif@cﬂ?ce

quality. 15 BRIEF DESCRI PTION OF THE FIGURES [0 0 1 2]
prediction errors which occur locally, thereby being able to
improve the image quality.
15 BRIEF DESCRIPTION OF THE FIGURES
[0012]
[Fig. 1] Fig. 1 is a block diagram showing a moving image encoding
device in accordance with Embodiment 1 of the present invention;
[Fig. 2] Fig. 2 is a block diagram showing a moving image decoding
20  device in accordance with Embodiment 1 of the present invention;
[Fig. 3] Fig. 3 is a flow chart showing processing carried ocut
by the moving image encoding device in accordance with
Embodiment 1 of the present invention;
[Fig. 4] Fig. 4 is a flow chart showing processing carried out
2y Dby the moving image decoding device in accordance with
Embodiment 1 of the present invention;
[Fig. 5] Fig. 5 is an explanatory drawing showing a state in
which each coding bleock having a maximum size is hierarchically

divided into a plurality of coding blocks;

30 [Fig. &} Fig. 6{(a) is an explanatory drawing showing a



[Fig. 1] Fig. 1 is a block diagramshow ng a noving i mage encodi ng device
in accordance with Enbodinent 1 of the present invention; [Fig. 2] Fig. 2
is a block diagramshowi ng a noving inmage decodi ng 20 device in accordance
wi th Enbodinent 1 of the present invention; [Fig. 3] Fig. 3is a flow
chart show ng processing carried out by the noving i mage encodi ng device in
accor dancedig tihi iEnbioet nefhtparoft tdres prregemhialventilomk to [Hiqpaddd Fg. 4
is a flow chart show nlg}( proceSS| ng carried out 25 by the noving inmage

decodi ng d&V¥eed naaddtrdafd®) viit RANERBORTRET 1 dBRVERE Presert 2 shalm i on;
F 5] Fig. 5 t d h tate in_which h
Codthg bl R WRUPRGED FREPAAFSIVES! O 1 Br L CAPGSESodLn GEFR it Hie
luralit | Fig ig,. 6 t

G v ng 2o T LR Pain e."%anfc%}w%]a% Trfesr St REREBraER ¥y

encoded, i s,gHyd dedy, And & 0y }(b) is an explanatory draw ng showi ng a
state in whi ch an encodi ng mode m(Bn) is assigned to each of the partitions

after a higragchiicalid ayensdiyi ékaahétQ@yf OF ARENYYsBowWShAGad Sktafii1Le
graph; [Fig. 7] Fig. 7 is an explanatory drawi ng show ng an exanpl e of
intra predbCtindnparareternion patracpeedi ¢t.honanpdedivhich wade bevisetiect ed
for each partition Pinin a coding block Bn; [Fig. 8 Fig. 8 is an

expl anat or§2®irkami $Ry- &Howd n@%rﬁ@é&rﬁﬂ@lﬂ@@? i’ xeltsawppéhnar elaskdBwhen
generating a(;re |cted val.ue of each pixel in a partition Pin in the case
of Iin=ninE [ i g}s gh §XB|]1a@%PEHa@B‘?‘Vl’aﬁaﬁFﬂ‘@l%ﬁoﬁl XA e anpl e

of the arrangene! t o ference els in th case of 5!2 nd Flg 10]
Fig. 16) IS ag) exp Sar‘fatloryaa?aﬂf% @P}%gﬁe&erﬁ rlélglg Bf"g EFan n t he
case of a 4x4, phxel: bh?é%rﬁétt%@leg(ﬁnlym Eﬁngﬁe EVBODL MENES [ OF THE INVENTI ON

[ 0013] Hereafter In or ain this invention in greate
[Fig. 9] Fig. 9 is an explanatory drawing showing an example

of the arrangement of reference pixelg in the case of N=5; and
[Fig. 10] Fig. 10 is an explanatory drawing showing intra
1y prediction modes in the case of a 4x4 pixel block size foxr
luminance.
EMBODIMENTS OF THE INVENTION
[0013]
Hereafter, in order to explain this invention in greater
20 detail, the preferred embodiments of the present invention will
be described with reference to the accompanying drawings.
Embodiment 1.
In this Embodiment 1, a moving image encoding device that
inputs each frame image of a wvideo, carries out an intra
25  prediction process from already-encoded adjacent pixels or a
motion-compensated prediction process between adjacent frames
to generate a prediction image, carries out a compression
process according to orthegonal transformation and
quantization on a prediction error signal which is a difference

30  image between the prediction image and a frame image, and, after



20 detail, the preferred enbodi mrents of the present invention wll be
described with reference to the acconpanyi ng drawi ngs. Enbodinment 1. In
this Enbodinent 1, a noving inmage encodi ng device that inputs each frame
imge of a video, carries out an intra 25 prediction process from

al ready- encoded adj acent pixels or a notion-conpensated prediction process
bet ween adjlaent cirames tmtgererialela peedibt icowmddrage, tcagenesaoet a

conpr essi on process according to orthogonal transformation_and _quantization
on a preditt VAT oRNS YridV i RS acdP ey SHUE 30 thakgeepetaedia he

predictioqg%na e and a frane Lmage, and, after 8 that, carries out
Eror

variabl e | e 6ty 169 at'e BOBI gt YA SRNE I “HoVEHGCF nge
decodi ng qyiég fgaie ecodes the bitstreamoutputted fromthe noving i mage
encodi ng dévi ¢ w1 De expl ai ned. [0014] The novi ng i mage encodi ng

device s n pgepydance with this Enbodinment 1 is characterized in that the
novi ng 1 mage encodi ng device adapts itself to a | ocal change of a video

signal in space @andnbiABgdifiesd ienSdindi¥i dect e avicdedapicenat chnii 4 egi ons
of 10 various sizes, and carries out intra-frame and inter-frame adaptive
encodi ng. Hubgehermt 1 as vhdeecsiegrialkedhas thachahaactcerirst inage edcodanpl exity
varying locally in space and tinme. There can be a case in which a pattern
havi ng a uie¥orerasibgnal lctaratrer Lorpd ¢hrpnge effat idey 9iaryel inagRaAcE ea,
such 15 as a_sky inmage or a wall_inmage, or a_pattern having a conplicated
texture padt@rniMendalsratPrPneyeiiariéle tEGchIARC £ BIonithalgdePta Pf cture
includhng a fine texture sg coexists on a %gkﬁain vi%go.frane fromthe

, _al
vi ewpol’nt G EPateSt AF30 FFAnTERETPeRBsi Nt td S SRR T VeI 1% ge

i mage areaad%]}'ﬁ:fvés &c%@/ing. In general, a video signal has a

characteristic of ite complexity varying locally in space and
time. There can be a cagse in which a pattern having a uniform
signal characteristic in a relatively large image area, such
15 as a sky image or a wall image, cor a pattern having a complicated
texture pattern in a small image area, such ag a person image
or a picture including a fine texture, also coexists on a certain
video frame from the wviewpoint of space. Also from the
viewpoint of time, a relatively large image area, such as a sky
20  image or a wall image, has a small local change in a time
direction in its pattern, while an image of a moving person or
object has a larger temporal change because its outline has a
movement of a rigid body and a movement of a non-rigid body with
respect to time.
25 [0015]
Although a process of generating a prediction error
signal having small signal power and small entropy by using a
temporal and spatial prediction, thereby reducing the whole
code amount, is carried out in the encoding process, the code

30 amount cof parameters used for the prediction can be reduced as



20 image or a wall inmage, has a small |ocal change in a tinme direction in
its pattern, while an imge of a noving person or object has a | arger
tenporal change because its outline has,a noverment of a rigid body and a
novenent of a non-rigid body with respect to tinme. 25[0015] Al though a
process of generating a prediction error signal having small signal power
and smal | emgepythy psragedetenpor ke andl $pdtual £ q@redr tid er, Lhheeehy
reduci ng the whole code anmount, is carried out in the encoding process, the
code 30 anblade Flgmamaeia gsedobeibliee pPadiltiorheamded r dikeeebas 9

| ong as the garaneters can be applied uniformy to as |arge an i nage signal
regi on as B% SHMEE Th SO TS ferUhakad BeEhe s ate tAmunCEragpEdriEen
occurring %ﬁ tgg% redi.ction increasgs when the San predi cti on paraneters
are applied TS AN PrEGe S GRaP 53 PaE TEF i Havitihy &4 &Pgelchinge FH 1% and
space, i he,gode- 0 p LcLi.qn r. S| Gann e ed.
Ther ef 05r efapi t ol sﬁg%g?trﬂgb% éLtat eréé}g%%%ét %etgﬁégancﬁbgggégi on \%hfi%har{i(gﬂ%

subj ect ed ¢9 dihe pReedicet beNe PFOf eSSqMIER RBIFOLE R RES Pr efl £t d B Pr OCESS
on an inmage signal pattern having a | arge change in tinme 10 and space,

t her eby r edudisnie4 henlel @ coriedposve headtitz € BErO Py o bntWiel i edi SilhPacesd or
signal even though the data volune of the paraneters which are used for the
predi cti ont® sthacrnuasbid:tion opderess odvery pet f @nnbad nghehiehed scadapt ed
for such the typical characteristics of a video signal, the noving inmage
encodi ng BT YA T O TR aEEGIdahTR> Wl RIS ERbBEicneAE IS HIZEHSR éRiEHle y

di vi des, each,regi on havi ng a pr.edet erm ned maxi hum bl ock size of the_video
si gnal T nt PDITEIE . ANTEXY: FEAUHAESt HRS (Tt Cti DROFEGCERE SRETPRE Sheodi ng

process of i redicti I o] i_n i ch

each regio%@?§9%¥§?ﬁgé?1§gkgg; fbig%?ﬁﬁgpéﬁgﬁgF%ﬂ%?ﬁ“&%gﬁgﬁﬁg_%?d%é%sed by

L geagow NGod FRGS: SACQHING He¥i GEed B ACEREAANCE: W {4k LR SnEPRQdERENt ;] can
order to carry out encoding which is adapted for such the typical

characteristics of a video signal, the moving image encoding

—_
<3N

device in accordance with this Embodiment 1 hierarchically
divides each region having a predetermined maximum block size
of the video signal into blocks, and carries out the prediction
process and the encoding process of encoding a prediction error
on each of the blocks into which each region is divided.

20 [o01le6]

Avideo signal which is to be procegsed by the moving image
encoding device in accordance with this Embodiment 1 can be an
arpitrary video signal in which each video frame consists of
a serles of digital samples (pixels) in two dimensions,

2% horizontal and vertical, such ag a YUV gignal which consists
of a luminance signal and two color difference signalsg, a color
video image signal in arbitrary color space, such as an RGB
signal, outputted from a digital image sensor, a monochrome
image signal, or an infrared image signal. The gradation of

30 each pixel can be an 8-bit, 10-bit, or 12-bit one. In the



arbitrary video signal in which each video franme consists of a series of
digital sanples (pixels) in tw dinensions, 25 horizontal and vertical,
such as a YWV signal which consists of ;@ |um nance signal and two col or
difference signals, a color video image signal in arbitrary col or space,
such as an AGE, signal, outputted froma digital imge sensor, a nonochrone
i mge signablloriranekplaaaedonadge snowated THeegradatalonsaf YRU siaptalpi xel
can be an 8-bit, 10-bit, or 12-bit one. In the 10 follow ng expl anati on,

t he i nput t&tledieshsirgigr el Mad si ghal s dmrédsrorpevpedEhsieEneitet 1t is
further assunmed that the two color difference conponents U and V are

si gnal s haRRHY £3412167C6r RAFPARERRS &f #TSuBEHISSd R EhPRELpECE 47 the

| um nance conmponent. Y. A data uniit to .he processed which corresponds to
each frarreé%]?mat e‘%/llﬁ%oalsflegr?éjl Siaéﬂprleefler"?lte)cglt%esé%@%t " E?cttglr@eﬁ"u“flﬁl His
Enbodi nent S pleturg” sl |-ai J : i i ch
progr egg i v% s%cg}]enripdngt'hag %ée%aﬁq%lgrtr Fg%%ﬁ&\%e%?wg&sﬁ%%f%%%?&? \Qman
interl acedaéélgrIQeIa:meao'fpi:ﬁéu{r@ae@af@ié}%llcl@'r"e@é@%’ieidVﬂ?)Yag d elid-dumger si gnal

which is a unit which constructs a video frane. [0017] Fig. 1is a
bl ock di agramhskomhingd amenyviingai mMmaget encodisngxdesinedias aceoddanteme t h
Enbodi nent 1 of the present invention. 15 Referring to Fig. 1, an encodi ng
control | i igigaat on Werati pscoutsalpe scess iob ks beanmiany i@dhext nufilsize of
each of coding bl ocks which is a unit_to be processed at a tinme when an
intra predi®t i'oiflgt GdeBel(il® PR- fRARELPFEE ELPBALpracHRsyTgFey can be
mot i onz,conpensat.ed, predi ctiqn . progess (Loteriframe,prediction. nich
congtructs a video frame.
rool17]
Fig. 1 is a block diagram showing a moving image encoding
device in accordance with Embodiment 1 of the present invention.
15 Referring to Fig. 1, an encoding controlling part 1 carries out
a process of determining a maximum size of each of coding blocks
which is a unit to be processed at a time when an intra prediction
pProcess (intra-frame prediction process) or a
moticn-compensated prediction process (inter-frame prediction
20 process) is carried out, and also determining an upper limit
on the number of hierarchical layers in a hierarchy in which
each of the c¢oding blocks having the maximum size is
hierarchically divided into blocks. The encoding controlling
part 1 algo carries out a process of selecting an encoding mode
2h  suitable for each of the coding blocks into which each coding
block having the maximum size is divided hierarchically from
one or more available encoding modeg (one cr mere intra encoding
modes and one or more inter encoding modes). The encoding

controlling part 1 further carries out a process of determining

it a quantization parameter and a transformation block size which



20 process) is carried out, and also determ ning an upper limt on the
nunber of hierarchical layers in a hierarchy in which each of the coding

bl ocks having the maxi mum size is hiergrchically divided into blocks. The
encoding controlling part 1 also carries out a process of selecting an
encodi ng node 25 suitable for each of the coding blocks into which each
codi ng bl ccke haeidnghthes mEX{ifrumrsicz émage di vicdeg reiserear Ehr cadidly doddmone or
nmore avail abl e encodi ng nodes (one or nore intra encodi ng nodes and one or
nmor e i nt erbkifgodi #ef npde’) deThemeReddi AGtEBnPreriichdopareraMaksiferoarri es
out a process of deternlnl%%130 a uantlzatlon pargneter and a

t r ansf or mat? Gt BIGER r@ﬁ‘eltleré‘r ] &§§daﬁﬁeﬂsﬁ d‘i’l??%raeri?b?drjrﬁg@r? s

conpressed for each codln C and.a &ﬁ_ nin r edi.ction
parameters”or 1nter predic % %%?aﬁngrs g?é ug% enjé“%réalctlon

process i s,gartd.ed- ats fale %%nﬁg&l%@%locfbesl%@@fez%&md%cp%”et er

and the transformation block size are 1 ncluded 1 n prediction error encodi ng

par amet er ssrabihase- predi 64100 £ET hreneedirBy PaBANRERES rainutpited to
a transformation/ quanti zationpart?, ani nverse quanti zation/inverse

t ransf or madiosr par en8pdanvar i gl wadengtdh 10aeacodigg panted 3, and sac on.
The encoding controlling part 1 constructs an encoding controlling unit.
[0018] A HV@%mﬁﬁﬁKmQﬁkqpiﬁuﬁnﬁﬂZﬁﬂk@@s ouPa’t procéss of Amhen 1@%@%%@ng a
vi deo signal show ng an inputted image, dividing 15 the inputted image
shown by t%@%%tjﬁﬁrﬂé}vﬁ?ﬁ% téééllsﬁ@rﬁ‘laé}él@ E%”éﬁ Ehafﬂ ﬁﬁr%%lﬁéﬁf}ﬁﬁﬁ Si ze

det d h t | 1 t di yi di f
he. col ngBi SRS G BRackSr ardh ohRm FyCRALTE CHBCHANbEPoGrare |

h'erarCh'%%mstructs an encoding controlling unit.

[0018]

A block dividing part 2 carries out a process of, when

receiving a video signal showing an inputted image, dividing

15 the inputted image shown by the video signal into coding blocks

each having the maximum size determined by the encoding

controlling part 1, and also dividing each of the coding blocks

into blocks hierarchically until the number of hierarchical

layers reaches the upper limit on the number of hierarchical

20 layers which is determined by the encoding controlling part 1.

The block dividing part 2 constructs a block dividing unit. A

selection switch 3 carries out a process of, when the encoding

mede selected by the encoding contrelling part 1 for the coding

block, which is generated through the division by the block

2h  dividing part 2, is an intra encoding mode, outputting the

ceding block to an intra prediction part 4, and, when the

encoding mode selected by the encoding controlling part 1 for

the coding block, which is generated through the division by

the block dividing part 2, is an inter encoding mode, outputting

30 the coding block to a motion-compensated prediction part 5.



| ayers reaches the upper limt on the nunber of hierarchical 20 |ayers

- which is determned by the encoding controlling part 1. The bl ock dividing
part 2 constructs a block dividing unity A selection switch 3 carries out a
process of, when the encodi ng node sel ected by the encoding controlling
part 1 for the coding block, which is generated through the division by the
bl ock 25 di®d¥#ihg part 2, is an intra encodi ng node, outputting the coding
block to an intra prediction part 4, and, when the encodi ng node sel ected
by the encodi ng BEnLRBFRInHEPaTion Parttheasbaeadud ddkcamfih i svlitrsner at ed
t hrough the division_ b bl ock djviding part 2, is an inter encaoding

h
mode, out ptREFHE %D ?IF% %6 ing Eﬂael@tBhaghoeﬁoﬁ-e@&ﬁfﬁ&ﬁéat%%%i%ﬁ on
5. 12. 10 0O 9 Y i i 4 i .
part cgl\L 81or%'bg]the blog Jl\?ﬁhﬂ%é %Fgé%j,l %b%%kpeaéélec%%r glhse\fzhtoc% a

process of, en’receiving the co rch’is genérate rough the

divisign by the bloek.di ‘Qrﬂhﬂﬂr&%fe@icﬂcﬂﬂb&@@e@%‘&Qttih%“cééﬂ’iihgfbﬁock

carrying out an intra prediction process onthe coding block to generate a

predictiontd FagerhyushRgaant abheattyreps adet 4 Amae rebapaknicbathel ddqme on
the basis of the intra prediction parameters outputted thereto fromthe

encodi ng coigmal | ing thar tfdameAf der thpenérsatiisngof hehabdveree ntreded: ion
predi ction inmage, the
parameters outputted thereto from the encoding controlling part
1. After generating the above-mentioned prediction image, the
10 intrapredictionpart 4 selectsa filter fromcene crmore £ilters
which are prepared in advance according to the states of the
various parameters associated with the encoding of the target
block to be filtered, carries out a filtering process on the
above-mentioned prediction image by using the filter, and
16 outputs the prediction image on which the intra prediction part
has carried ocut the filtering process to a subtracting part 6
and an adding part 9. The intra prediction part selects the
above-mentioned filter in consideration of at least one of the
following four parameters:
20 - Parameter (1)

The block size of the above-mentioned prediction image
© Parameter (2)

The quantization parameter determined by the encoding
controlling part 1

28+ Parameter (3)

The distance between the already-encoded image signal in
the frame which is used when generating the prediction image
and a target pixel to be filtered
- Parameter (4)

30 The intra prediction parameters determined by the



10 intra

associated with the encoding of the target block to be filtered,
out a filtering process on the above-nenti oned prediction inmage by using

the filte

prediction part 4 selects a filter fromone or nore filters which
are prepared in advance according to the states of the various paraneters

r, and 15 outputs the prediction imge on which the intra

carries

predi cti orefpeeditmsc@arréedimutpatte ¥iltering process to a subtracting part
6 and an adding part 9. The intra prediction part selects the

above- nentd®n

45 PreAiich 1eansnderat ioWIgilsfd péashectel ot the Foi1Ewn ng

‘{Qtethe

The

four parangter 20Par anet er. (1). The bl ock size of the above-nentioned
predlctlonga % e Pty ?@5CQ10H P8 quanti zation paramet er

det erm ned pe encodlng controlling part 1 25 Paraneter (3 )

di stance between the already-encoded image signal in the frame which is
used when gener agﬁﬂéﬁ%c;t%narc%qig@ws%édng%d@@q1ént gagetspéa@klég berfd I tered
Paranmeter (4) 30The intra prediction paraneters determ ned by the 13
encodi ng corddotd i oif, parén laAnihberacprediati andeniilt issIeHHd S8

selection switch 3 and the intra prediction part 4. [0020] 5The

nmot i on- conpernsatey qrredictlion pantt 3 ear pnesnootling mode suitable for

20

25

31

the coding block, which is generated through the division by
the block dividing part 2, performing a motion-compensated
prediction process on the coding block to generate a prediction
image by using one or more frames of reference images stored
in a motion-compensated prediction frame memory 12 on the basis
of the inter prediction parameters outputted thereto from the
encoding controlling part 1. A motion-compensated prediction
unit 1s comprised of the selection switch 3 and the
motion-compensated prediction part 5.

[0021]

The subtracting part 6 carries out a process of
subtracting the prediction image generated by the intra
prediction part 4 or the motion-compensated prediction part 5
from the coding block, which is generated through the division
by the block dividing part 2, to generate a difference image
{= the coding block - the prediction image). The subtracting
part 6 constructs a difference image generating unit. The
transformation/quantization part 7 carries out a procesg of
performing a transformation process (e.g., a DCT (discrete
cosine transform) or an orthogonal transformation process, such
as a KL transform, in which bases are designed for a specific
learning sequence in advance} on the difference signal

generated by the subtracting part 6 in units of a block having



process of, when an inter encoding node is selected by the encoding
controlling part 1 as an encodi ng node suitable for the codi ng bl ock, which
is generated through the division by thg block dividing part 2, perform ng
a notion-conpensated 10 prediction process on the coding block to generate
a prediction inmage by using one or nore franes of reference images stored
in a noti oh-wonpensatad gr édicctk @n zler ame Logeor yn1ghoerptdel bases @frehe
inter prediction paranmeters outputted thereto fromthe encoding controlling
part 1. A $RRGEHSTomFETIREd Spredieribad15-haiiata s feemprised Qﬁccf@ﬂeng

sel ection switch 3 and the notion-co nsated predictio art 0021] The
subt ract i ng'part’ 6 &r HES odtr aaﬁfioggggoof q‘éﬁ‘gﬂ%{ﬁ“ﬁ ng%% Ilc‘flf"bn]

| mege geneialpd; by fhe 1tua. 20 GILCLT ORBar 4,00 4 e ti@getug sgomensat ed

predi ction par rom t'he coding bl ock gener rou
di vi si oh byatdg=Hlockdivedi ng t@@brgdlEglgﬁ@rﬁﬁeﬁcgﬁﬁﬁgr%é% (

t he COdI ng block - the prediction inage). The subtracting part 6 constructs

a differenge bragecgemer ald g v . cJ@ﬁfﬂéléxﬁ’@@quQ&ﬂBEE@ﬂ/ quitdizataon part
7 carries out a process of performng a transformation process (e.g., a DCT

(discrete cosprneste@nsfésind orofn othéogodaffeéranst or mataga. proceskhe such
as a KL transform in which bases are designed for a specific |earning
sequence i praevEpEe)t benfdeanli Fiak ence Bigfhal 7 constructs an  image

compression unit.
10 [0022]

The inverse guantization/inverse transformation part 8
carries out a process of inverse-guantizing the compressed data
outputted thereto from the transformation/quantization part 7
by using the quantization parameter included in the prediction

15 error encoding parameters cutputted thereto from the encoding
controlling part 1, and performing an inverse transformation
process (e.g., an inverse DCT (inverse discrete cogine
transform) or an inverse transformation process such as an
inverse KL transform) on the compressed data inverse-gquantized

6 thereby inunits of a block having the transformation block gsize
included in the prediction error encoding parameters to output
the compressed data on which the inverse guantization/inverse
transformation part has carried out the inverse transformation
process as a local decoded prediction error signal.

25  [0023]

The adding part 9 carries out a process of adding the local
decoded prediction error signal outputted thereto from the
inverse quantization/inverse transformation part 8 and the
prediction signal showing the prediction image generated by the

30 intra prediction part 4 or the motion-compensated prediction



30 generated by the subtracting part 6 in units of a block having 14 a
transformati on bl ock size included in the prediction error encodi ng
paranmeters outputted thereto fromthe gncoding controlling part 1, and al so
quantizing the transformcoefficients of the difference imge by using a
guanti zati on paraneter included in the prediction error encodi ng paraneters
t o out put Phetth apsforenaoeff L otehtds ot iiredet hisgreby shovwiorpeebsed: dat a
of the difference inmage. The transformation/quantization part 7 constructs
an i mage cORPPEIIiiFFAENi t A MOpoR2P for intrpharediel 5@ diaft T9@PTdHIY nver se

ELEB?LSESS%%?%@%%%%‘E kiR, & ?F%ﬁ%ﬁ%ﬂ#&aé?é?ﬁéﬁ{ AR S5 Pon par
ncadi ng par ARl oL Gy BCLTEn TROrecao Pany TRet shebdtn R ERENe Rl A Tar 0 1

and perf or i g AN bRV’ 81 EhaPREOIMREL Q- QGeSH (BG4 RRN1ENYEESELICT
(inverse discrete cosine transform or "an inverse transfornmation process
such as anpéngersendlle e anst o4 Mrom dheo opps@ssed- atgethvierse:- quant i zed
20 thereby in units of a block having the transformation bl ock size

i ncl uded i h0®h€l prediction error encoding paraneters to output the
conpressed data on which the inverse quantization/inverse transformation
part has carried® 6afPtiHe taiverse 1ir&st by fratt cnPppeces & fazcup¢neal idecoded

prediction_error signal. 25[0023] The addi ng, part carries qut a process
bt Saddi ng FHE 3bEar HLPHIERE prEH € Lot S0 B Gl S EegernErarS {1 om

Lhe i nyer se. guant zation/d pyense Lransformety o, part. 8,.and L he brediption
si gnal 'show ng e predictron inage g et at ed %y the iht & 8re%?% ion
part 4 or hbe.HDYi Ok fOEPeNALed Y dicehi @8c0dad image signal on which
the loop filter part has carried out the encoding distortion
compensation to a motion-compensated prediction frame memory
12 as a reference image. The motion-compensated prediction
15 frame memory 12 is a recording medium, such as a RAM, for storing
the local decoded image on which the loop filter part 11 has
carried out the filtering process as a reference image which
the motion-compensated prediction part 5 will use when
performing the moticon-compensated prediction process the next
20 time.
[0025]
The variable length encoding part 13 carries out a process
of wvariable-length-encoding the compressed data outputted
thereto from the transformation/quantization part 7, the
25 encoding mode and the prediction error encoding parameters
which are outputted thereto from the encoding controlling part
1, and the intra prediction parameters ocutputted thereto from
the intra prediction part 4 or the inter prediction parameters

outputted thereto from the motion-compensated prediction part

30 5 to generate a bitgtream intc which encoded data of the



part 5 to generate a |ocal decoded i mage signal showi ng a | ocal decoded
image. A nmenory 10 for intra prediction is a recording nedium such as a
RAM for storing the |ocal decoded imag(e shown by the | ocal decoded inmge
signal generated by the adding part 5 as an image which the intra
prediction part 4 will use when perform ng the intra prediction process the
next tine.cqrZHsed data, Aricoojed d4t@ofpad ehtodanyiresisguénaocpedeess: of
conmpensating for an encoding distortion included in the |ocal decoded image
10 si gnal ﬁéﬂueapéadbyt@ﬁe SO NEIFRALY, Panametepet t phg ahecded glatdecoded
i mage shown the | ocal decoded image signal on which the |oop filter part
has carri étf %}?etHet%?‘chH?‘ﬁbcH?-%?on"FB‘ﬁeE%ﬁf)eﬁgaf:PSn NG pre iction

not i on- conpensat.ed predi ct on fra ref ence 4 The
not i on- co%ensaettedfsgre i'C Eaggﬁoﬁe%%ma@ q@ﬂgtr e%%(rj(a %ead:
such as a ﬁwoﬁﬂr@gldﬂg,aiﬂ%ﬂl%cql r%%?%‘?ﬁ:d 42 2whi ch the | oop f| [ ter

part 11 has carried out the filtering process as a reference i mage which

t he noti onforgensated prediction part 5 will use when performng the

not i on- conpensat ed prediction process the next 20tine. [0025] The variable
| engt h encodi ng faar.t2 13 bl ctkslieuiram phocess tak variableabeniideenepdi ng
the conpressed data outputted thereto fromthe transformation/ quantization
part 7, thHEevEehnadianydeode ahdh @nwosiagngtl of i preensbdimpiparanet er s
whi ch are outputted thereto fromthe encoding controlling part 1, and the

intra prediTi§onFaraneter ¢ odtHuttadd & H@P@Fg §PEpRt MR PRATY éliﬁ@aﬂﬁﬁ on
part 4 el t e inter red| t|on anet er utted ereto
ot | ontlcortbbnsht 86 568! BEi S APt 3060t B JEHEPACd & | CECKEA 19G whi ch
encoded dQﬁﬁﬁfg ﬁéﬁ%d,lnto the bitstream to obtain the compressed data,
the encoding mode, the prediction error encoding parameters,
and the intra prediction parameters or the inter prediction
parameters, which are associated with each ceoding block into
15 which each frame of the video is hierarchically divided, and
outputting the compressed data and the prediction error
encoding parameters to an inverse guantization/inverse
transformation part 55, and also ocutputting the encoding mode
and the intra prediction parameters or the inter prediction
20  parameters to a selection switch 52. The variable length
decoding part 51 constructs a variable length decoding unit.
[CC27]
The selection gwitch 52 carrieg out a processg of, when
the encoding mode associated with the coding block, which is
b  outputted from the variable length decoding part 51, ig an intra
encoding mode, outputting the intra prediction parameters
cutputted thereto from the variable length decoding part 51 to
an intra prediction part 53, and, when the encoding mode is an
inter encoding mode, outputting the inter prediction parameters

30 ocutputted thereto from the variable length decoding part 51 to



16 conpressed data, encoded data of the encodi ng node, encoded data of the
predi ction error encodi ng paraneters, and encoded data of the intra
prediction paranmeters or the inter prediction parameters are nmultipl exed.
The variable |l ength encoding part 13 constructs a variable | ength encoding
unit. [0026] Fig. 2 is a block diagram show ng the noving i nmage
decodi ng dewiwel dm aogendaicsl widdikEnbedi mentt B4of the present invention.
Referring to Fig. 2, a variable I ength decoding part 51 carries Wout a
process of [G&48labl e-| engt h-decodi ng the encoded data nultiplexed into the
bitstreamto obtain the conpressed data, the encodi ng node, the prediction

error encodi ng partanetérs P& AtHen Mot prediddhis? PAafetdrESsTe tHe inter
predictionegaganeiers which are associgteg.mjth each c%%igglbloq¥.into 15
whi ch eacﬁjl?é)m%ﬁgt%% Vi HED 57T ePAFChY é??yPHP€F88d, an %nﬁ%nﬁ%qng t he
conpr esse |.Cld:on .ery L 1 i verse
R B R B A e B R e T
encodi ng nogeyanrd ke LAt iRe PetL bnothpaiel IS8k {Aerd Ntefq pFediction
20 paraneters to a selection switch 52. The variable | ength decoding part
51 const r yetisaeetvard abhtephtengd ht decedb ngromni the[ @@2éktThe seliecth ap switch
52 carries out a process of, when the encodi ng node associated wth the
codi ng bl c&eksemhiehe st 253 obhputbetef men:-theedapirablie thengtimadicodilg part
51, is an jintra encoding node, outputting the intra prediction paraneters
out put t ed YHefetF$FbattPe E%?Fa%?esﬁéﬁﬁgﬁ dedodtRg part P& PaMiffra

prech chi On BRLL 23,200, Hen. e anced g, 1Bz .3, 80 L gncadlng, rode
vari abl e lgpgﬁﬂeg%%%%hggp995%e§érgoéssociated with the decoding of the
target block to be filtered, carries ocut a filtering process
on the above-mentioned prediction image by using the filter,
and outputs the prediction image on which the intra prediction

15 part has carried out the filtering process to an adding part
56. The intra prediction part selects the above-mentioned
filter in consideration of at least one of the following four
parameters:
© Parameter (1)

20 The block size of the above-mentioned prediction image
- Parameter (2)

The guantization parameter variable-length-decoded by
the variable length decoding part 51
© Parameter (3)

A The distance between the already-decoded image signal in
the frame which is used when generating the prediction image
and a target pixel to be filtered
© Parameter (4)

The intra prediction parameters variable-length-decoded

30 by the variable length decoding part 51



17 a notion-conpensated prediction part 54. [0028] The intra
prediction part 53 carries out a process of performng an intra-frane
prediction process on the coding 5 blogk to generate a prediction inmge by
usi ng an al ready-decoded i mage signal in the frane on the basis of the
intra prediction paraneters outputted thereto fromthe selection switch 52.
After generatimig & beedboveomenti ones qumgdiictddowfi fhgeseldhetintrswiprddi cti on
part 53 selects a filter fromone or nore 10 filters which are prepared in
advance actordithgth® IHerstRifE Gfiaherasdy ius paraneters associated with

t he decodiﬂ? of. the target block to be filtered, carries out a filtering
process on 4 hibove- ment i oned prediction image by using the filter, and

outputs the prediction.inma n_which the.intra predi ¢tion 15 part. has
Carfied out tne T roriny s pulRe e B Mg kRl

predi ctg O%Mésé‘%fe?éﬁfBQﬁ ABoY GBI -Gtk @l HP-§9P81 dRrgtbons of at

j 3l
| east one ‘of the follow ng %our paraneters: Paranmeter (1) 20The bl ock size

of the abavetmntbansd wredi ebi ganérage Paramrter oh2mage by uEheg one
guanti zati on paraneter variabl e-| engt h-decoded by the variable | ength

decodi ng part brear affebees(3)o25The fdreharce beiyeen therald eady- dexoded
image signal in the frame which is used when generating the prediction
i mage and %t APyt xea el herefdilataaad frpacanenery (¥ on the basis of

the inter prediction parametersg outputted thereto from the
Il sgelection gwitch 52. A motion-compensated prediction unit is
comprised of the selection switch 52 and the motion-compensated
prediction part =4.
[0030]
The inverse quantization/inverse transformation part 55
15 carries out a process of inverse-quantizing the compressed data
associated with the coding block, which is outputted thereto
from the wvariable length decoding part 51, by using the
quantization parameter included in the prediction error
encoding parameters cutputted thereto from the variable length
) decoding part 51, and performing an inverse transformation
process {(e.g., an 1inverse DCT (inverse discrete cosgsine
transform) or an inverse transformation process such as an
inverse KL transform} on the compressed data inverse-guantized
thereby in units of a block having the transformation block size
20 included in the prediction error encoding parameters, and
cutputting the compressed data on which the inverse
guantization/inverse transformation part has carried out the
inverse transformation process as a decoded prediction error
signal (signal showing a pre-compressed difference image).

30 The inverse Jquantization/inversge transformation part B5S



The intra prediction paraneters vari abl e-|1 engt h-decoded 30 by the variabl e
| ength decoding part 51 |Ig An intra prediction unit is conprised of the
selection switch 52 and the intra predigtion part 53. [0029] The

not i on- conpensat ed prediction part 54 carries out a 5 process of performng
a notion-conpensated prediction process on the coding block to generate a
predi cti oncommagenddys usidigt iheerare niorsgyef regmescaofineefierignce i mages stored in
a notion-conpensated prediction frame nenory 59 on the basis of the inter
predi ctionlffatkmet ers outputted thereto fromthe M sel ection switch 52. A
not i on- conpensated prediction unit is conprised of the selection sqgtch 52

and the moti on- Colfp@SaEl PREEAPEL PBRT PR OBA. > [BBRBTS T i3RAEse vhe
auant {2201 SOLLLeT 5641 AU PTERLLNSR6L 55,15 EREE, £heplL 2 bz, o

inyersg-quéﬁf|2|n SsocC € “coding ‘ock
which g oHtldeduldier 1 {om e vari,ahler d.anal o fleeadl ng nald Sl by
using the quantization paraneter included in the prediction error encoding
par amet er spdt put t@d ot Baret ondw o the prard 2l & engtbh Zhddecadi pg pagt 51,
and perform ng an inverse transfornmation

intra prediction part 53 or the motion-compensated prediction

part 54 to generate a decoded image signal showing a decoded
image. The addingpart 56 constructs a decoded image generating

10 unit. A memory 57 for intra prediction is a recording medium,
such as a RAM, for storing the decoded image shown by the deccded
image signal generated by the adding part 56 as an image which
the intra prediction part 53 will use when performing the intra
prediction process the next time.

15 [0032]

A loop filter part 58 carries out aprocess of compensating
for an encoding distortion included in the decoded image signal
generated by the adding part 56, and outputting the decoded
image shown by the decoded image signal on which the loop filter

) part performs the encoding disteortion compensation to a
motion-compensated prediction frame memcry 59 as a reference
image. The motion-compensated prediction frame memory 59 is
a recording medium, such as a RAM, for storing the deccded image
on which the loop filter part 58 performs the filtering process

20 as a reference image which the motion-compensated prediction
part 54 will use when performing the motion-compensated
prediction process the next time.

[0G33]
In the example shown in Fig. 1, the encoding controlling

30 part 1, the block dividing part 2, the gelection switch 3, the



process (e.g., an inverse DCT (inverse discrete cosine transform or an
i nverse transformati on process such as an inverse KL transforn) on the
conpressed data inverse-quantized thergpy in units of a block having the
transformati on bl ock size 25 included in the prediction error encoding
paranmeters, and outputting the conpressed data on which the inverse
quant i zat i DR ¥apeedect tangforiat itdre par tomasomgaer stk dptethetipnaraes

transformati on process as a decoded prediction error signal

Si

gnhal showi ng

a pre- conpt e§BEF M TIEIEMEPPRfe) (R TATRE OFRGER- S8/ qUaRER Zat L oR/Baier se

transforn&;i%n part 55 19 caonstructs a differenc
[ 0031] . The

enera

LSS o SR 26 TR e TG S EADT GRBERT 6P i

éigﬁgynit.

decoded pf§£§§%€§%§§r§°Qﬂ§%g§% PEEP&%&%ﬂg%92%3&%ﬁ%&%”b%@§?£9¥9ﬂ%9 £

quanti zation f ans tron pa e predic

1 on

show ng, t hen fiedlis o | aoe, HeRenA elyofPentitt s PERA fbiong

the noti on-conpensated prediction part 54 to generate a dec

SI a

%%§g§3 or

I mEge

si gnal showhdghiingleeoded, i dmgeoniher adth DgePalft BHr @RSt Fuetsxdl gercased
i mge generating Munit. A nenory 57 for intra prediction is a recording

medi um sucke ds . g. RAMtdaratstdringut he ideeadead i wageh shoRn Lisymdibhecetdcoded
i mge signal generated by the adding part 56 as an image which the intra
predi cti orPPprar¢h 53 W ¢ToeErwhens pe?¥ otde ngikak. | ALERCPEEUREY I o Prajtess

the next time

alternative, the moving image encoding device can consist of

0 & computer, and a program in which the processes carried out

by the encoding controlling part 1, the block dividing part 2,

the selection switch 3, the intra prediction part 4, the

motion-compensated predicticon part 5, the subtracting part 6,

the transformation/quantization part 7, the

inverse

15 guantization/inverse transformation part 8, the adding part 9,

the loop filter part 11, and the variable length encoding part

13 are described can be stored in a memory of the computer and

the CPU of the computer can be made to execute the program stored

in the memory. Fig. 3 ig a flow chart showing the procesgsing

20 carried out by the moving image encoding device in accordance

with Embodiment 1 of the present invention.

[0034]

In the example shown in Fig. 2, the variable length

decoding part 51, the selection switch 52, the intra prediction

2h  part 53, the motion-compensated prediction part 54, the inverse

guantization/inverse transformation part 55, the adding part

56, and the loop filter part 58, which are the components of

the moving image decoding device, can consist of pieces of

hardware for exclusive use (e.g., integrated circuits in each

30 of which a CPU is mounted, one chip microcomputers, or the like),



15[ 0032] A loop filter part 58 carries out a process of conpensating
for an encoding distortion included in the decoded i mage si gnal generated
by the adding part 56, and outputting the decoded inmage shown by the
decoded i mage signal on which the loop tilter 20 part perforns the encoding
di stortion conpensation to a notion-conpensated prediction franme nenory 59
as a ref ersmgeedinagely Théasnmeti el-tecompensat, ed e edivcitricon nfarcceamedamemiimyg 59 i s
a recording nedium such as a RAM for storing the decoded i mage on which
the | oop fd4¥kge gt BEBP&tf Gfme CREPRLELer FRG PrivEeILR5imgviyl ¢leftdrence

i mge which the notion-conpensated prediction part 54 will use when

4 .
per f or mi nPIMEFHRT GRILCSRFeNSat B LHEcUR Bt RBRe prdtEds dPredhBRt PEF he>l [ 0033]
20 intra predictjon part 4, the t Lon-conpensated pr.edi ction part_.5, the
Subtracti ng part € TERe TYLRSF oF nat PR GUAALI PAECOR part PRt HE i U se

guanti zat i i Ve anstor i rts, addi p 9, ¢ p
fil terzﬁparr?&{ﬁcm:é\%ﬁa% I{e varc?ag?)tgleﬁér?g?ﬁ&% ehgggi nggggrt(fj‘%%e,3 V\hirt(}ﬁe%% t he

conponent sqedn e S N dmae &@ﬁ@ﬁd}%a@q\arp%a&aasgo@@é sda@fnpimees of
hardware for exclusive use (e g . , integrated circuits in each of which a
CPU i s nowsd edindoneechopp i Criceomautte68, ane ddwe-itilks) canr bepecoreelin As an
alternative, the noving i mage encodi ng devi ce can consi st of 10 a conputer
and a progr awmoyywhf dihe hemproeesyed thgr FPedbahebyontpiet encadi hg made
controlling part 1, the block dividing part 2, the selection switch 3, the
intra predi@taXGTYEr £he, P?ﬁ%r%ﬁ?ﬁfi%gr’?ﬁeﬁ%lﬁt BENBFEdi ti%n 4pakt 25t Lhe

subtragtin rt 6, the transformation/quanti.zation part 7, the inverse 15

quant | Jat | R T nVANEETT Akt SrTREroT alte . e Rad KoL PartoBoT i op

filter Pardeddai dhdcNe vanl abledanal b encodbng: Rant 32 fedescrdfed can
e 1 = i At fie Cdd

be stored 1n a rrrgt%jmry of ?ﬁe conputer ang tﬁe ggﬂgg% t]he conputer can be

made to exgeute-ihe programstored in the nenory. Fig. 3 is a flow chart

showi ng the processing 20 carried out by the noving i mage encodi ng device

in accordapee3ssy t h Enbodi nent 1 of the present invention. [0034] In the

exampl e shown in Fig. 2, the variable |ength decoding part 51, the

sel ection sw t clN&E;, tthe pperatppaddtiton 26 igar ttmB8e ¢heoding device

not i on- conpensat ed prediction part 54, the inverse _. , ,

15 and the cperation of the moving image decoding device will be
explained. First, the processing carried out by the moving
image encoding device shown in Fig. 1 will be explained. First,
the encoding controlling part 1 determines a maximum size of
each of coding blocks which ig a unit to be processed at a time

20 when an intra prediction process (intra-frame prediction
process) or a motion-compensated prediction process
{inter-frame prediction process) 1is carried out, and also
determines an upper limit on the number of hierarchical layers
in a hierarchy in which each of the coding blocks having the

25 maximum size is hierarchically divided into blocks {(step S8T1
of Fig. 3).

[0036]
As a method of determining the maximum size of each of

coding blocks, for example, there is considered a method of

30 determining a maximum size for all the pictureg according to



guanti zation/inverse transformation part 55, the adding part 56, and the

| oop filter part 58, which are the conponents of the noving i mage decodi ng
device, can consist of pieces of hardwaje for exclusive use (e.g.
integrated circuits in each $0 of which a CPU is nounted, one chip
m croconputers, or the like) , 21 respectively. As an alternative, the
novi ng | meges decadiuig aevifceheannponsiesit inkga . cofmputlery, arideiae praogriam in
whi ch the processes carried out by the variable | ength decodln%"part 51,
the sel ectd@rmsigrhasBthdfect aupa ifednets gATHaFLoR3in Fhe Buplexity
not i on- conpensat ed predlctlon part 54, the inyerse quantlzatlonllnverse

t ransf or méth éh Y25t FEVeMREtaddi ﬁBepéPPUEEEdaHHa?ﬁea? RAFFI T PAA 58 are

descri bed can staored._in a rre of .the_conput t f_the
conput er c;hn rb%% Fdé o elzper gﬁ?‘ﬂam sjtrg(;tr el’e |h% thgh‘%al fﬂ%@ &1 4is
a flowsl0 chatto gD o Rg e, RE PEeas Cr?fr{ 80y Oke Ry Ahe oy Qzﬂd@éﬂe
decodi ng de\r}%aéceol n accoredgnvée V\A&th ldl rreént 1 i(# thle prgsentkﬂi nventi on.

[0035] Nextavihe s0pREat i @M afethe mvangeuﬁ@&e;fea@eab:mgndﬁw €ge ke the
operation of the noving i nage decodi ng device will be explained. First, the

processi nglartr icedt batniybdhe inbvengrehiagel ergeding fdevexamshewnchardsi g. 1
wll be explained. First, the encoding controlling part 1 determ nes a

maxi num sizan ope egeRsofietodi ag NMsitdeks wthi ehcTeaainmi theodbptpr sdesse at a
time 20 when an intra prediction process (intra-franme prediction process)
or a noti d?ﬂ%ﬁﬁfe*ﬁéat?‘e@ pr EHECRTS eﬁr%é’s“seﬁaiﬁﬁ@rcaflr &ﬁ"éfeﬁlseHPc‘P?]é‘ﬁ Pt ocess)
is carrjed out,

or o e s i A 2R et E%Qf‘z:ﬁ%ﬁfﬁ%ﬁ%ﬁg g Qﬁﬁépﬁsﬁ”h@a%?%%
having 't he, DN 312618 i 6BEEN GBLbUEALYI dedlaron bl agks, SLgpSTL of

Fig. 3). a nethod o eterm ni ng maxi mum si z
0f the hierarchy, i.e., the number of hierarchical layers as

the inputted image has a smaller movement.
[0037]

15 The encoding contrelling part 1 also selects an encoding
mode suitable for each of the coding blocks into which each
coding block having the maximum size is divided hierarchically
from one or more available encoding modes (M intra encoding
modes and N inter encoding modes} {(step ST2). Although a

20  detailed explanation of the selection method of selecting an
encoding mode for use in the encoding controlling part 1 will
be omitted because the gelection method is a known technique,
there is a method of carrying out an encoding process on the
coding block by using an arbitrary available encoding mode to

26  examine the encoding efficiency and select an encoding mode
having the highest level of encoding efficiency from among a
plurality of available encoding modes, for example.

[0038]
The encoding controlling part 1 further determines a

30 quantization parameter and a transformation block size which



codi ng bl ocks, for exanple, there is considered a nethod of 30 determ ning
a maxi numsize for all the pictures according to 22 the resolution of the
inputted image. Further, there can be ggnsidered a nethod of quantifying a
variation in the coaneX|ty of a local novenent of the inputted i mage as a
paranmeter and then determning a small size for a picture having a |arge
and 5 vi gorvusiswolehenta whifl femetcer rinagRgl @ daange ssieze fhoreachi @idires havi ng
a small novenent. As a nethod of determ ning the upper limt on the nunber
of hierar dnte@H: Pagerkso fi@ﬁeémaﬁsﬁeln&%péeaaﬁtb@nmmw &rrgttyd of

i ncreasin depth of the hierarchy, i. he nunber . of . hierarchica
| ayers tog%%ilﬂ ) ERGELTheE % BLUGE G asrafin@?@memﬁfcagoméw%ﬁted

| e, hes ) BRBRLANLIET o ) QOLRURATRNCTRNL. O (RPTSERL NG AT of

the hierarchy, i, e € ‘nunber o rer ical” as'the in

i mge has & -sipld &5n MOETRA . L0034l ng par&*ﬁ@t@%o‘j' Dﬂcﬁ%‘iﬁ%' ling, part 1

al so sel ects an encodi ng node SU|tabIe for each of the coding blocks into

whi ch eachyeagh Nga bl Ockahawieng rt1e A% TRERA S Fend S dH v ded 4 of apchigal |y
fromone or nore available encoding nodes (Mintra encoding nodes and N

i nter encodrags hades) i ¢rsf@par8TiZat At hougheet 20 det ai | ethexpl anatéwse of the
sel ection nethod of sel ecting an encoding node for use in the encoding
cont rol | i rgqpal i zat ign Livec o tieh fevawrse wheagdl 8ct #0A PRe howk 1P ke known

technique, there is a nethod of carrying out K an encodlﬂg pr ocess on t he
codi ng bIo%??%ﬁbmﬁﬁ?RF%REEQQﬁql%iry a ﬁlﬁﬁﬁPglﬁﬂc%ﬂ?ﬁﬁo Hed 1225 &5 ne

the engoding effi |enc nd, sel ect _an enc node havin hest

| evel @f en‘%to‘%lli1 éﬂ‘ef Pei gﬁc% lPPoﬁ?ﬁ%n%f%ocgﬂﬁaaﬁve&e rfvgl Pl gg? %aodl ng
nodes, for é@ﬁ@&f [ dsed when a difference image is
conpressedpfor eac " %gﬁg oc][ag and al so determines intra prediction

paramet ers{@gzsnt er prediction paraneters which are used when a prediction
process is carried out. The encoding controlling part 1 outputs 5

predi cti on errorWtenc ock ol pat@neher sidacl edigng 1t héwoguant i tZat | omoparedret er
and the transformati on bl ock size to the transformati on/quantization part

7, the inverage quaint izbediondim@ine paahs? olimtdon pae tigubahedtieeyari abl e

Iength encodlng part 13. The encoding controllin % part al so
shownl by the video signal into coding blocks each having the

maximum size determined by the encoding controlling part 1, and
also divides each of the coding blockg into blocks
hierarchically until the number of hierarchical layers reaches
the upper limit on the number of hierarchical layers which is
20 determined by the encoding controlling part 1. Fig. 5 is an
explanatory drawing showing a state in which each coding block
having the maximum size is hierarchically divided into a
plurality of coding blocks. In the example of Fig. 5, each
coding block having the maximum size ig a coding block By in
2y  the 0th hierarchical layer, and its luminance component has a
size of (L°, M%) . Further, in the example of Fig. 5, by carrying
out the hierarchical division with this coding block By having
the maximum size being set as a starting point until the depth
of the hierarchy reaches a predetermined depth which is set

30 separately according to a guadtree structure, coding blocks B®



10 outputs the prediction error encoding paraneters to the intra prediction
part 4 as needed. [0039] Wen receiving the video signal show ng the
inputted i mage, the block dividing part,2 divides the inputted image 15
shown by the video signal into coding blocks each having the maxi num size
determ ned by the encoding controlling part 1, and al so divides each of the
codi ng bl ocks bhatobtrdooks. hi erarchically until the nunber of hierarchica

| ayers reaches the upper limt on the nunber of hierarchical |ayers which
is 20 detef®®4ed by the encoding controlling part 1. Fig. 5 is an

expl anatory drawi ng showi ng a_state in which each codi.ng bl ock having the
maxi num si ze iszﬁig?ﬁ?éﬁpéglP§ Qﬁ\ﬁqﬁﬁjqoﬁﬁﬁgabgPEFa$iﬂ§ Bt t%ﬂgﬁgaﬁﬁgcks.

In the exqgg&%ggﬁ%ﬁ%%ﬂ%ﬁgfggﬁh GO in%ﬁ?%%ﬁéﬁp%yiant%giﬁgéigyﬂésé§e0£s a

coding blo "hi‘er ar ayer, an | ‘UM hance

gg?lr);’i“gsgt H85r & Fozhh A, the Mse BE thaws 3 Enaidieh §%aRE Qim0 o1 HY
5. Hereafter, the size of each coding block B" is defined as
the gize of (L7, M") in the luminance component of the coding
block B".
{00411

10 Because the block dividing part 2 carries out a guadtree
division, (IL™', MY =(1L"/2, M"/2) is always established. Inthe
case of a color video image signal (4:4:4 format) in which all
the color components have the same sample number, such as an
RGB signal, all the color components have a size of (1", M%),

15 while in the casge of handling a 4:2:0 format, a corresponding
color difference component has an encoding block size of (L"/2,
M"/2) . Hereafter, an encoding mode selectable for each coding
block B" in the nth hierarchical layer is expressed as m(B").
[0042]

29 In the case of a color video signal which consists of a
plurality of color components, the encoding mode m{B") can be
formed in such a way that an individual mode is used for each
color component. Hereafter, an explanation will be made by
asguming that the encoding mode m(B") indicates the one for the

20 luminance component of each ceoding block having a 4:2:0 format
in a YUV signal unless otherwise specified. The encoding mode
m{B") can be one of one or more intra encoding modes (generically
referred to as "INTRA") or one or more inter encoding modes
{generically referred to as "INTER"}, and the encoding

30 controlling part 1 selects, as the encoding mode m(BE"), an



out the hierarchical division with this coding block Bo having the maxi num
size being set as a starting point until the depth of the hierarchy reaches
a predeterm ned depth which is set 30 separately according to a quadtree
structure, coding blocks Bn 24 can be obtained. [0040] At the depth
of n, each coding block B is an inmage area having a size of (La, M).

Al t hough Lencahide ddie sdane aheohidihbber dkgoae, M, ended tageeDfidsMy | S
shown in the exanple of Fig. 5. Hereafter, the size of each coding bl ock Bn
i s definedf@s ehehsteding Plick Bl4Ayomnampagl afilnaice cevisbiiehtmedes he
codi ng bl ock Bn. 0Q41£ 10Because the bl ock dividing part_2 carries out a
quadtree diVAstONS AhFReIRAQY R SWEFSRat/ ) PRsng) TEAHY enddPSEht he

case of a cplor video i e signal (4:4:4 format), in which all the col or
o oy <Shuhiede Kt dRIE ol A e iR dpd e AN D A LT The
col or conpepenis have a size of (Li', M), 15 while in the case of handling

a 4.2:0 format, a correspondi ng col or difference conponent has an encodi ng

bl ock size of (Lt M¥idly phiergakt ek, rapt B8 Rdmdeteebeet abl gofor each
coding block Bn in the nth hierarchical |layer is expressed as n(Bn). [0042]

20l n the cpsedbitbogoloityi geortsitgnals )wWhiychheobdbsksdotidipbupakt yaof
col or conponents, the encoding node m(Bn) can be forned in such a way that
an i ndi vi defladwnode Hig .uSed Hereaflchr, each partition belonging to each

coding block B" igs expressed as P;” {i shows a partition number
10 in thenth hierarchical layer). How the division of each coding
bilock B" into partitions P;" belonging to the coding block B”
is carried out is included as information in the encoding mode
m(B") . While the prediction process is carried cut on each of
all the partitions P;" according to the encoding mode m(B"), an
15 individual prediction parameter can be selected for each
partition P;".
[0044]
The encoding controlling part 1 produces such a block
divigion gtate as ghown in, for example, Fig. 6 for a coding
20 block having the maximum size, and then determines coding blocks
B®. Hatched portions shown in Fig. 6{a) show a distribution
of partitions into which the coding block having the maximum
gize ig divided, and Fig. 6(b) shows a situation in which
encoding modes m(B") are respectively assigned to the partitions
25 generated through the hierarchical layer division by using a
quadtree graph. Each node enclosed by (ll shown in Fig. 6{b) is
a node {coding block B*) to which an encoding mode m{B") is
assigned.
[0045]

30 When the encoding controlling part 1 selects an optimal



col or conponent. Hereafter, an explanation will be made by assum ng t hat

t he encodi ng node m(Bn) indicates the one for the 25 | um nance conponent of
each coding block having a 4:2:0 format;in a YUV signal unless otherw se
speci fied. The encodi ng node mBn) can be one of one or nore intra encodi ng
nodes (generically referred to as "INTRA") or one or nore inter encoding
nmodes (generdaHllgy mpdkent®t torasadhNEER')Li@n®:t lvd eacbdiodi3 dantkr ol | i ng
part 1 selects, as the encoding node m(Bn), an encoding node with the

hi ghest dégr e@nN@ftiehEHEPAGNEf FPee ahdy ) f 8 HadRtEadPRgOBlBE KNBRE f rrkanong

all the encodi ng.nodes available in the picture currently beipng processed
or a subset®of’ %ﬁ’@s@eZﬁES&Pﬁgs%HEE, 3 a%utl%élh’f‘f oriedl Bagove Y 9B 6’04ﬁf'p the

h codi ng bl co BUES, o3 B oBa3 The
R s Tl
each partigiQn helonging do-each coding bleck BReis gxphessed as Pip, (i

shows a partition nunber 10 in the nth hierarchical layer) . How the

di vi si on aforgaedscodineg bhecknBadintbompaet it iighs R mibelarg rtdyithe
coding block Bn is carried out is included as information in the encoding
nmode n( Bn)rmodshi{keeph&T pr edilet Eohept borssyi ol antipad sotte graeachicof Pat | t he
partitions Pin according to the encodi ng node n(Bn), an 15 indi vi dual

predi cti orPhabanee@ing ad ds& Bel edtied {orsasmutntpat thepoahpipe dioog]on

The encoding controlling part 1 produces such a bl ock division state as
shown in, By t@?arﬁj—[lcéj,k Fiibx_rl@uftlgr F&‘r&)d?ng to the motion-compensated

0 prediction part 5.
[0046]

When receiving the partition P;" of the coding block B*
from the gelection switch 3, the intra prediction part 4 carries
out an intra prediction process on the partition P;” of the coding

15  block B” to generate an intra prediction image P;” by using an
already-enceoded image signal in the frame on the bagis of the
intra prediction parameters cutputted thereto from the encoding
controlling part 1 (step ST4}. After generating the
above-mentioned intra prediction image ©P;?, the intra

20  predictionpart 4 selects a filter fromone or more filters which
are prepared in advance according to the states of the various
parameters associated with the enceding of the target block to
be filtered, and carries out a filtering process on the intra
prediction image P;i" by using the filter. After carrying out

25 the filtering process on the intra prediction image P;”, the
intra prediction part 4 outputs the intra prediction image P;"
on which the intra prediction part has carried out the filtering
process to the subtracting part 6 and the adding part 9. In
order to enable the moving image decoding device shown in Fig.

i) 2 to also be able to generate the same intra prediction image



20 bl ock havi ng the maxi nrum size, and then determ nes codi ng bl ocks Bn.

Hat ched portions shown in Fig. 6(a) show a distribution of partitions into
whi ch the codi ng bl ock having the naxigyntsize is divided, and Fig. 6(b)
shows a situation in which encoding nodes m (Bn) are respectively assigned
to the partitions 25 generated through the hierarchical |ayer division by
usi ng a quadtreeegiapha Baeliinobdenenpektsedtbytil khehowtxien tRieglicB(imn i s a
node (coding block le) to which an encoding node n(Bn) is assigned. [0045]
30When t heoaaieisdiars Borheor 3T P bad eng tEanads ighrapt ilval  TR6 @Hdddithg node
m B) for each artition Pin of each codi bl ock Br, . and, t he encodi ng node

mBn) is § RTAESH G Fo6E P§Feﬁy9?§% 1INt ¥R REFSE T O KAt 3%ut put s
t he partltlon Pi.n of codi n l.ack e t.hrou t he

di vi sion by the' tb‘lchrfeo%keb Vv&i’dlaﬁ]g&)pt}r O%ntatlvﬂt hore]E i l%a%goe dstl“;(}nolpa . In
contrast, jhen 4.he; encadi ng node m (13') is an inter encodl ng node (step
ST3 ) , the selection swtch outputs the partition Pin of the coding bl ock
| e, which jgggnerated through the division by the block dividing part 2,
to the notion-conpensated 10 prediction part 5. [0 04 6] When
receiving the paftdrt reweRiviiref theepaodingohl bBck oBntheomotihegskl ecki Bh
swtch 3, the intra prediction part 4 carries out an intra prediction
process orflt%tbéwﬂﬁ‘-@i?tl@alsw@fcht he thwdihAgi 8- BPERRNBACEE RyeHErGtieman
intra prediction inmage Pin by using an al ready-encoded image signal in the
frame on tHE Das Feraﬁ-eeheut rit Mtﬁpé’dlc@ﬂtp@ﬁsﬁéﬁgnﬁ%iﬂ%CB&PBUE”E%HE%he?Yet )

fromt codi n ontr&jljl art 1 S4)§ After eneratln the
above- nt r]%‘?f"lé:)dl:’L édl% ﬁ?éjd‘ gp%ﬁ‘oc h?r%e% p dicth 1f)art 4
selects a éfé& eétf&?%%% %af it ens whi ﬁQr@rPra%@QarBfgf ﬁéh’aﬂééce

accordi ng e st at es “of the arious paraneters assocl ate

encodi ng ofnddes bargel i PeK ndr ke -fd @Gt cBNE-ERT ¢ BSn BWhm@ rhdrhd8F | Ng
process on the intra prediction inmage Pin by using the filter. After

carrying out 2b tthe Haiditseriftnghpr oaess phedhet i om rgea paest et ¢ onit pege=@i n,
the intra prediction part 4 outputs the intra prediction image Pin on which
the intra pPreditcr i fnoparthehagncad inedcont rohe 1hgl tteritngl pricters 3 X he
subtractl ng part 6 and the _adding part 9., In order to enable the noving

i mge B o%‘t’f?@%%viicéeﬁ%\%qgﬁ If?fg CcBrYiRG qlEo haApt T 1P HRIRT A t he

sane | nt r4 Jpergdlt%clar?r};])rlorcr:%%s to generate a prediction image is known, the

detailed explanation of this technology will be omitted
hereafter.
foo4s)

20 After the intra  prediction  part 4 or the
motion-compensated prediction part 5 generates the prediction
image (an intra prediction image Py" or an inter prediction image
P;"), the subtracting part 6 subtracts the prediction image (the
intra prediction image P;” or the inter prediction image P;")

25 generated by the intra prediction part 4 or the
motion-compensated prediction part 5 from the partition P;" of
the coding block B, which is generated through the division
by the block dividing part 2, tc generate a difference image,
and outputs a prediction error signal e;” showing the difference

30 image to the transformation/quantization part 7 (step STé).



27 Pin the intra prediction part outputs the intra prediction paraneters to
the variable I ength encoding part 13. The outline of the process carried
out by the intra prediction part 4 is ag nentioned above, and the details
of this process will be nmentioned bel ow. [0047] When receiving the
partition Pi of the coding block Bn fromthe selection switch 3, the

not i on- conpElsat ed prediction part 5 carries out a notion-conpensated

predi ction process on 10 the partition Pin of the coding block Bn to
generat e an i nt éfhesy EGCELIVERY rrige PPieAl LSy 108 Ry TOHe SOBTABr €11 reRvs. nsf
reference inmages stored in the nDtion-conpen;g%ggggrediction frame nenory

12 on t he BT S5 RSNt EPBRedt €21 o Y5ar & SBEpUPREE ther étF from

t he encodi controllin art 1 (step STS). . 15.Because.a_technal ogy of
carrying ou %S%Dwaotn%%rg/r%uear%ta % Predi T on procesSitotgEner é:’tug' a =

pr edi ct;i on- L IBYE- ] : taile pl anat i : N gy wll
be omi tt e(rzltfhereaf]{nzart%(l[ %rnglggfd(;e()'%'t'egD’?ﬁe*%@af%‘{rbeg?ﬁ?%zc%art 5@ t he

not i on- conpenpatathdyetict i 9Rs Parha bi @8 ReAkes  thecphed gtimhddmge, (an
intra prediction inage Pin or an inter prediction inmage Pin) , the
subtracti nin paricl6 sty ackes debegpeadieti anspemgel € t T tming gEq@diredd on
image Pin or the inter prediction imge Pin) 25 generated by the intra
predi cti ontip@dvapicsy Phetpotdidifecmmpendaned preadiktd of paptoskfhrarance
partition Pin of the coding block Bn, which_is generated_through the

di vi si on btyh§ & epsdOR Tt CH RePParti z2 1nglyefdr ot 618 BreRerEReR $iage,

10 encoding parameters outputted thereto from the encoding
controlling part 1, and quantizes the transform coefficients
of the difference image by using the guantization parameter
included in the prediction error encoding parameters and
outputs the transform coefficients quantized thereby to the

i inverse quantization/inversge transformation part 8 and the
variable length encoding part 13 as compressed data of the
difference image (step ST7).

[0050]
When receiving the compressed data of the difference

20 image from the transformation/quantization part 7, the inverse
quantization/inverse transformation part 8 inverse-quantizes
the compressed data of the difference image by using the
quantization parameter included in the prediction error
encoding parameters outputted theretoc from the encoding

2 controlling part 1, performs an inverse transformation process
{e.g., an inverse DCT (inverse discrete cosine transform) or
an inverse transformation process such as an inverse XKL
transform) on the compressed data inverse-quantized thereby in
units of a block having the transfeormation block size included

30 in the prediction error encoding parameters, and outputs the



and outputs a prediction error signal ein showing the difference 30 i nage
to the transformation/ quanti zation part 7 (step ST6) . 28 [0049]

When receiving the prediction error sigpal ein showng the difference imge
fromthe subtracting part 6, the transtormation/quantization part 7 carries
out a transformationprocess (e.g., a DCT (discrete cosine transform or an
or t hogonal canrarsfsrchadaon procdsish steh asvarke tquamsfigemidny Mhiscotsebases
are designed for a specific |earning sequence in advance) on the difference
i mage in UM ot bl Gt RAEEIFR) CRRE 18FaPsE GAal THRT BE ddlersi A ciUted i n

the prediction error .10 codi n araneters tputted thereto fromthe
encodi ng GG R HRPAECE IR OeRt Pz oSCE hE SRSl BFTEGE PRt of

the diff | i 1 ti ti i | i.n.th
et it MROC dht LPL00 LOPaOHAN WEO O BB AR Lol NELHARE L AN s

quanti zed d:h6Felyed &L R 18 PEGESS sUYANH L 3bLERR: LRY B8RS Co ANSIOFdIRL ON
part 8 and the variable I ength encoding part 13 as conpressed data of the

di f f er enceappmmgeat(sdep Sehep [BAH0] When receiving the conpressed data of
the difference 20 inage fromthe transformation/ quantization part 7, the
i nverse qubBniizati on/inverse transformation part 8 inverse-quantizes the
conpressed data of the difference image by using the quantization paraneter
i ncl uded in the Whesdreceariegradre éﬁ@@gi HC P AFEEERS toepatred 2¥Ert o from

the encoding 25 controllin art 1, perforns an inverse transfornmati on
process eﬁ fide e £ }E £

rom the inverse guantization Averse TLrangiormaticn
10 part 8, the adding part 9 adds the local decoded prediction error
signal e;" hat and the prediction signal showing the prediction
image (the intra prediction image P;" or the inter prediction
image Py") generated by the intra prediction part 4 or the
motion-compensated prediction parxt 5 to generate a local
15 decoded image which is a local decoded partition image B;" hat
or a local decoded coding block image which is a group of local
decoded partition images (step ST9). After generating the
local decoded image, the adding part 9 stores a local decoded
image signal showing the local decoded image in the memory 10
20 for intra prediction and also outputs the local decoded image
signal to the loop filter part 11.
[0052]
The moving image encoding device repeatedly carries out
the processes of steps ST3 to STS until the moving image encoding
25 device completes the processing on all the coding blocks B” into
which the inputted image is divided hierarchically, and, when
completing the processing on all the coding blocks B, shifts
to a process of step ST12 (steps ST10 and ST11).
[00B3]

30 The variable length encoding part 13 entropy-encodes the



(e.g., an inverse DCT (inverse discrete cosine transform or an inverse
transformati on process such as an inverse KL transforn) on the conpressed
data inverse-quantized thereby in units;of a block having the
transformati on bl ock size included 30 in the prediction error encoding
paranmeters, and outputs the 29 conpressed data on which the inverse
guanti zat i omipraeyse tradster mat icotpdttechas careredo out them nvertde
transformati on process to the adding part 9 as a | ocal decoded prediction
error Si gn%?alé?&%tl(@m('@mﬂwqu aPeEl phdbet CEGl [FECESHNS 81eS&r essed
by hat for ons of the restrictions on electronic a$glicati,on,s . (step

p

8T8). | [oPsﬁrr?C uding \ihe, ITECEAH™ FEMESl THECBHRES o“ilfé‘?i%]nv It
5. “the adoiNg phrT BUAGHE TRE TSial HboodedopradrELTBn BArS, Sruraid I he

8, the adding par _ I'o d¥predictron error signa geji hat
and the predigidan.si gpat -8hawWenG ddhe JiRdi Cfd 00 & MePE(Ehe 1dHERiing

prediction image Pin or the inter prediction inage Pin) generated by the
intra predighiem paid 4z0t the rRid opheonpansat pdepredichi afhpafdcdrd 0
generate a | ocal decoded inmage which is a | ocal decoded partition inmage Pin
hat or a |ocgbudesddéd readi igobltdekintagemwiich: ien aagtouprothkaoatedecoded
partition inmages (step ST9). After generating the |ocal decoded inmage, the
addi ng par®redstore@s a PacareletodedoihBgetsiignalthskewiong tihwen ocathelecoded
image in the menory 10 20 for intra prediction and al so outputs the | ocal
decoded in‘ﬁ%*él%‘?g‘févpef%sﬂm%dl%%d%?‘ﬁ%‘? Bart Pr. [fBesopriable FHthving

Taoe Feot 00 oy s ERRLSALY A Lan Bl LS B ORRSSAR AL StemR TS (o
o1 Lre oshan B ook, Lt e A0 LSO RIS ARy 000 e
bl ocks Bn, eshbdisg tihde Proeessafi cstieR SFEdr(shepaindfasideS&IAd) .and
the intra prediction parameters or the inter prediction
parameters to generate a bitstream (step 8T12).
15 (0054}

When receiving the local decoded image signal frem the
adding part 9, the loop filter part 11 compensates for an
encoding distortion included in the local decoded image signal,
and stores the local decoded image shown by the local decoded

20 image signal on which the loop filter part performs the encoding
distortion compensation in the motion-compensated prediction
frame memory 12 ag a reference image (step ST13}. The loop
filter part 11 can carry out the filtering process for each
coding block having the maximum size of the local decoded image

26  signal outputted thereto from the adding part ¢ or for each
coding block of the local decoded image signal, or for each unit
which is a combination of a plurality of coding blocks each
having the maximum size. As an alternative, after one picture
of local decoded image signals is outputted, the loop filter

30  part can carry out the filtering process on the picture of local



[ 0053] 30The variable | ength encoding part 13 entropy-encodes the 30

conpr esseddat aout put t edt heret of ront he transformati on/ quanti zation part 7,

t he encoding node (including the inforgation showi ng the state of the
division into the coding blocks) and the prediction error encoding 5
paranmeters, which are outputted thereto fromthe encoding controlling part
1, and theldmideal pmedjectdigmaiar areteercsir@ut putted thereto fromthe intra
prediction part 4 or the inter prediction paranmeters outputted thereto from
t he noti onf&&fdensat ed prediction part 5. The variable I ength 10 encoding

part 13 nultipl exes encoded data which are the encoded reéults of the
entropy encodi n§'&3tt 1t He® PERFPESE it hOUt Y ERE I G HbTR: Cthe piedi cti on

di r s, .and the.i predict the i
ot cdli ct 1 ot BAPANGT BFEL£0 §ana! SE6SA 1bi 1Lty eant { STEPBr19] L LHORA en
recei visng é%:ﬂr%gaajn %%%%gg%f gr'%agﬁesiﬂﬁ‘% r%f@&é@foﬂ Al Ls 91 4d1e, | 0op

filter part 11 npensat an encodi distortion 1ncluded in the |ocal

decoded i nRgeI IO modRd $hakeschhent 058  desodad imge pshawt iy e | ocal
decoded 20 inmage signal on which the loop filter part perforns the encoding

di storti onircameersdti hgnbi dck e .nothotike cagpansisd ethapmredncfign T amerenory
12 as a reference imge (step 9T13). The | oop
predicition modes and prediction direction vectors represented
by each of the intra prediction modes are shown, and it is
10 designed that a relative angle between prediction direction
vectors becomes small with increase in the number of selectable
intra prediction modes.
[0056]
The intra prediction part 4 carries out an intra
15 prediction process on the partition P;” on the basis of the intra
prediction parameters for the partition P;" and a selection
parameter for a filter which the intra prediction part uses for
the generation of an intra prediction image P;”. Hereafter, an
intra process of generating an intra prediction signal of the
20 luminance signal on the basgis of the intra prediction parameters
(intra prediction mode} for the luminance signal of the
partition P;" will be explained.
[0057]
Hereafter, the partition P;* is assumed to have a size
25 of 1;"XAm;" pixels. Fig. 8 ig an explanatory drawing showing an
example of pixels which are used when generating a predicted
value of each pixel in the partition P;" in the case of 1,%=m;"=4.
Although the (2X1;"+1) pixels in the already-encoded upper

partition which is adjacent to the partition P;" and the (2

30 Xmy®) pixels in the already-encoded left partition which is



filter part 11 can carry out the filtering process for each codi ng bl ock
havi ng the maxi nrum si ze of the |ocal decoded i mage 25 signal outputted
thereto fromthe adding part 9 or for pch codi ng bl ock of the | ocal
decoded i mage signal, or for each unit Wwhich is a conbination of a
plurality of coding blocks each having the maxi num size. As an alternative,
after one giciadrg: afo oealpadededed Prage «signalss itheouti pytltsed,s cche clroop
filter 30 part can carryout the filtering process on the picture of |ocal
31 decodedriarhigs: igirgnal shatexampileee L [I0GB5P . & largdiext skl or ocessrcarri ed
out by the intra prediction unit 4 will be explained in detail. F%g. 71s
an expl andtoryiwtani HgashbdenglEALexahple of tHhie i nt r @@ predi esiceh for
paraneters (intra prediction node) which can be selected for each partition
BT ¢ he i B ook e My e b € oot T Py ifmdr oLy

predi cti on, npd ezz}ta@g AL 5%&59%%%{/\%%%%@ ﬁ@f’rﬂ&%&%&‘é‘?&ﬁ%”%ﬁgh\%{am ach of

the intra pred? i on nodes are sho esi gne . relative
angl e betwaenpredicli on @ipest iQn-eelarsr ReCOmBs: smhl M & hd Nersase in

t he nunber of selectable intra prediction nodes. [005 The intra
predi cti on:-patie Lad @S aln ae idlidednatively used for prediction.
(0058]
When the index value indicating the intra prediction mode
i0  for the partition P" is 2 ({average prediction), the intra
prediction part generates an intermediate prediction image by
using the average of the adjacent pixels in the upper partition
and the adjacent pixels in the left partition as the predicted
value of each pixel in the partition P,". When the index value
t5 indicating the intra prediction mode is cother than 2 ({average
prediction), the intra prediction part generates the predicted
value of each pixel in the partition P{" on the basis of a
prediction direction vector vpy={dx, dy) shown by the index value.
In this case, the relative coordinate of the pixel {the pixel
20 at the upper left corner of the partition is set as the point
of origin) for which the predicted wvalue is to be generated
(target pixel for prediction) in the partition Py" is expressed
as (x, y}). FEach reference pixel which is used for prediction
is located at a point of intersection of A shown below and an

25  adiacent pixel,

.
L. oe= ( J+/cz.)p
y

where k is a positive scalar value,

[0059]

When a reference pixel is located at an integer pixel



15 prediction process on the partition Pin on the basis of the intra

predi ction paraneters for the partition Pin and a sel ection paraneter for a
filter which the intra prediction part syses for the generation of an intra
prediction image Pin . Hereafter, an intra process of generating an intra
predi ction signal of the 20 |um nance signal on the basis of the intra
predi cti orPpatahet ertsn ity gy edixetli 05 modepsf bhe tpred ot edncel we gnlal  of
the partition Pin will be explained. [0057] Hereafter, the partition Pin is
assuned t othavérgedipexek for aueKT hiph xel’St CRPGTa8E | SRAR Bxpt BRER S
drawi ng show an exanple of_pixels which are used n_generating a

bredi cted VTS Of cBeh plXctTh Fife Phr (111G &5 L NEOCASAOB! Pih=mt1=4
Al t hough t i n+).. pixel s i .he r =€ ed u rtition
which is a%%%@%&%%f?%ep%% RS B%ngghﬁ%%ﬁéd( gggﬁ %Fnﬁ‘?@%?%éi’%énft he

al r eady; eng hefido payet !rtelf@BeW@legﬁikél 32 adj acephelPrédiecpagtidi@n Pin
are set as the pixels used for prediction in the exanple of Fig. 8, a

| ar ger or shathertawmderpiofelpitee] pridtanrttike .pi X8l shé hextnb De Figow8 0an be
used for prediction. Further, although one row or colum of pixels 5

adj acent tBlyhe paeriavisena aref aisst-d gr xprleds chdonl das ttdre agxanpl tsdomn i n
Fig. 8 two or_nore rows or columms of pixels adjacent to the partition can
be al t er na ¥} PUSEd For Predirédiched 9088 is interpolated from the

Whent hei ndexval uei_ndi cat.i ngt hei.ntra redicﬁion de 10 for the partition Pin
is 2 (aver &gelpt &di EY?%%E%%d? AEPRT frebi Bt OIF PHIe HétiBlat €0 RVET

it ) o .' ¢ ) ¢ i xel

| haTh pabfe ROl G AN I IROR Bic 10 dok S¥ELR0P, Blod Apdllaf el o1 8

predi cted yal ueaf rieach 1Ri%ehr iRt 118 PaLki 119818 napYen Aherhndex; yal ue 15
indicating the intra prediction node is other than 2 (average prediction),

the intra predi ddropeppide genel dren the g ediret 265 yabnte fxegachnpixed in
the partition Pin on the basis of a prediction direction vectorvp=(dx, dy)
shown by theliadek thalsuentempbhias icaseixthecarliat iswe esordenatedoftedie

pi xel (the pixel 20 at the upper left corner of the partition is set as the
poi nt of oY#§id) for which the predicted value is to be generated (target

pi xel hpr rediftion) in the partition Pi' is expressed as (x, y). Each

ref ererfice g?%@? which is used for prediction is |ocated at a point of

Intersection of 4 show ,bel qw.and 2923 RqIaCePL R Xghra(¥s' 4KOrina
prediction image by carrying out a filtering processg on the
intermediate prediction image (predicted value) generated
according to the above-mentioned procedure. Hereafter, the

20 filtering process will be explained concretely.
[0061]
The intra prediction part selects a filter to be used from
cne or more filters which are prepared in advance by using a
methed which will be mentioned below, and carries out a
20 filtering process on each pixel of the intermediate prediction

image according to the following equation (1).

S(po)=ags(py)+ais(p)+--+ae s(py)+ay (1)
{0062]

In the equation (1), ap (n=0, 1, .., N} is filter



yJ whete Ic is a positive scalar value. [0059] 33 position, the integer

pi xel is set as the predicted value of the target pixel for prediction. In
contrast, when a reference pixel is not,located at an integer pixel
position, an interpolation pixel which'is generated froman integer pixel 5
adj acent to the reference pixel is set as the predicted value of the target
pi xel for qoefdiictians lvhidie exanpie shownefAifignt§, (because .a raf.erence
pi xel is not |ocated at an integer pixel position, the predicted value is

i nt er pol at@sd¢onreheivhl tes referapopidetsl adpadent of 6sehe ek ket pi xel .
However, 10 the interpolation of the predicted value is not |limted to the
one from tde vBbUESCofttwo %d}b@é’rﬂwsp&%%lrs‘?feéﬁdl%p?ﬁ?%?&dﬁ SPeon biskel can

be generated fromt or nore adjacent pixels.and the value of thi

ht o pol at LT Rk i e dek BRESE e pRelFct bE Vet o, S1ETGoRopHY the
Next, the i@[&{ﬁ?&’afee%a%eo%fp%kho%%Eénéef nal1 prad ¢t han ug%ges}%(ws
carrying out a filtering process on the Intermedl ate predictioh inage
(predi ct edeyal ugigenes afLd: ACH0HNG el @ iakaV @ NedthOned P&osediy e.
Hereafter, the N filtering process will be éxplained concretely. [0061]
The i ntrapriedietilongdrit esghechscackel hes bosbedisddd pam.oneher £ by er
filters which are prepared in advance by using a nethod which wll be
ment i oned ded O c et zaranebeolbrac@sshi hisemiong ter deessiden Weehopiset of
the intermedi ate prediction i mage according to the follow ng equation (1).
gt P0) =cl Oscecb@];%ﬂ,g:(mt @N- | gle;I]_eg, alms asd| gg@z]:rary number of reference

10 pixels. Fig. 9 is an explanatory drawing showing an example
of the arrangement of the reference pixelis in the case of N=5.
[0063]

When carrying out the above-menticned filtering process,
a nonlinear edge or the like occurs in the inputted image more

il easily and hence a displacement from the prediction direction
of the intermediate prediction image occurs more easily with
increase in the size (1;"Xm;") of the partition P;". Therefore,
it is preferable to smooth the intermediate prediction image.
In addition, the larger quantized value a prediction error has,

20 the larger quantization distortion occurs in the decoded image
and hence the lower degree of prediction accuracy the
intermediate prediction image generated from already-encoded
pixels which are adjacent to the partition P;” has. Therefore,
it is preferable to prepare a smoothed prediction image which

25 roughly expresses the partition P;". Further, even a pixel in

a3

the same partition P;" has a displacement, such as an edge,
occurring between the intermediate prediction image and the
inputted image more eagily with distance from the

already-encoded pixels adjacent to the partition P;” which are

3¢ used for the generation of the intermediate prediction image.



34 coefficients which consist of coefficients (ao, aa,aN 2) associated with
the reference pixels, and an offset coefficient aN. pfl (n=0, 1, N-1) shows
the reference pixels of the filter inclsuding the target pixel po to be
filtered. s(pn) shows the |um nance value of each reference pixel, and s
hat (p0) shows the | um nance value of the target pixel po to be filtered on
whi ch the Thttreféng prodessrhasrbbéa tarmedloahe Fhedfictien toefiéitbents
can be fornmed so as not to include the offset coefficient aN. Further, N's
an arbi t r afYPPIRBRICRT Tafis dicEepGepiikebse Prediotignaprexpl Whaathris
drawi ng show ng.an exanpl e_.of the arrangenent of. the reference pixels in
the case o‘FaW\E%@WESB&%%WéﬁCE‘a?%W&& - th8 aﬁ@d&é—%n%‘?&ﬁe‘&e?%%%?%g

process, 2. ool 088 8498, OLpLhe ke Qoouis J By 1be. | RNt Led J fmas gore 15

easily and hénce a cenent  fromtHe pre ion-direc

| nter medi at g HFEH] QN i FRIe QECUS f”ifirt%ﬁ??b%p‘éﬁ%@eh?%@éé@d&ﬂ the size

(l'itnXmn) of the partition Pin. Therefore, Is preferable to snboth the
i nter medi atiee prediicition dMRgeridn Fddhti Qtediallalggi-cgiant baednyad e a
prediction error has, 20 the larger quantization distortion occurs in the
decoded i nelgeraimgd hercesrithiend ower pdegeee, of speiediact | em aeduracyft hehe
internmedi ate prediction inmage generated from al ready-encoded pi xel s which
are adj acehttevnedhiatpar t iorieohi Rilewrhasingher ef dfwm  being  distorted

unnaturally.
10 [0064]

Therefore, the filter selecting process is configured in
such a way as to select a filter in consideration of the four
following parameters (1) to (4).

(1) The size of the partition P;" {1;"Xm™)
15 (2) The quantization parameter included in the prediction error

encoding parameters

(3) The distance between the group of already-encoded pixels

("pixels which are used for prediction" shown in Fig. 8) which

are used at the time of generating the intermediate prediction
20  image, and the target pixel to be filtered

(4) The index value indicating the intra prediction mode at the

time of generating the intermediate prediction image

[0065]

More specifically, the filter selecting process ig

25  configured in such a way that a filter having a higher degree

of smoothing intensity is used with increase in the size (1,7
Xm;") of the partition P;", with increase in the quantized value
determined by the guantization parameter, and with distance
between the target pixel to be filtered and the group of

30 already-encoded pixels which are located on the left gide and



it is preferable to prepare a snoothed prediction i mage which 25 roughly
expresses the partition Pin. Further, even a pixel in the sanme partition
Pin has a displacenent, such as an edggy; occurring between the internediate
prediction imge and the inputted inmage nore easily with distance fromthe
al ready-encoded pi xels adjacent to the partition 1)111 which are 30 used
for the gewertdtd orprofr tdield miferobedipste ipriedi ¢4 T omd mAgiech afherefoi et it s
preferable to snooth the prediction imge to suppress the rapid increase in
the predi cii®r 8 6Ff fPierat sng ddred WWeeRes  GitspPagenEht OBctRrgs . 1and
addition, it is._necessary to not _oply change the intensit f the filter,
but al so ar'tardgess PAg aréiieé?rréeﬁchpHi‘F%rc}f“ e I W%‘FC p d%%“‘r%*‘éﬁﬁd

according {0 [ &P&SQ&E%Q“O‘? jore tip%“ec?fcéiggqei%%ﬁ%%ggéﬁt ?nprtgxl%i clion, | nege,

t hereby préeventing a pattérn, such-as an e i nt ernediat’e

pr edi ct;i onydRge, 1 4 ORLEE! %Qlddit§ﬂé’rE%@eH_@HééurpfﬁJ}Je>i-s VEPO64kranged in

Therefore,” the filter selecting process is configured in such & way as to

sel ect a fédd€rddmicionsi dar athen wiedher fowr dioldawidly par apBkersnddl to
(4). (1) The size of the partition Pin (11nXIllin) 15 (2) The quantization

par anmet er pmnedudeidbn madee prledecipen £rcorl encodredgpparanet testi¢l)oflThe

di stance between the group of already-encoded pixels ("pixels which are
used for ptediidtiegn as LG oy, LB it -Aee tisagdat PR RamefEsofis
generating, the interpedi ate prediction 20 i nage, and the target p%xel to be

filtered 1mpiemented by bringing an appropriacte filter seledted from

0 among the group of filters which are prepared in advance into

correspondence with each of combinations of the above-mentioned

parameters. However, any number of selectable degrees of

filter intensity can be provided as long as the number ig two

or more, and a filtering process equivalent tono filtering can

17 be defined as an expression of a filter having the lowest degree

of smoothing intensity. Therefore, the filtering process can

be configured in such a way that the filtering process is carried

out only on specific pixels in the intermediate prediction image,

but a filtering procegs having the lowest degree of smocothing

) intensity, i.e., no filtering is carried out on any other pixels.

Although the above explanation is made on the assumption that

a necegsary number of filters are prepared in advance, a filter

can be alternatively defined as a function of the

above-mentioned filter selection parameters in such a way that

25 the filter ig determined according tfo the values of the
above-mentioned filter selection parameters.

[00&6]
Although the example of selecting a filter in
consideration of the four parameters (1) to (4} is shown in the

3l above explanaticn, a filter can be alternatively selected in



(4) The index value indicating the intra prediction node at the tinme of
generating the internedi ate prediction i nage [0065] Mre specifically, the
filter selecting process is 25 configured in such a way that a filter
havi ng a hi gher degree of snoothing intensity is used with increase in the
size (I, Xm™") of thepartitionPi', with increase in the quantized val ue
det er m ned:dyye idwer guiamt pZatt deapar anetdr thardduww phradnstancel Detweed) t he
target pixel to be filtered and the group of 30 already-encoded pixels

whi ch are ¥cat 8888nCfhéakdng dide® s I8 oH-tde Upperndi dé)ofoft Here
partitionﬁg%n and mhjcqﬁgpf used at the tine of generating the internedi ate
pr edi ct i orf T REYEIHNd PHePHAS HeyrEe Bt FIAWe FtSPWTh i s
determ ned.jn, c i de [ e LCLLO N i I e .in
predictio&nﬁgﬁgﬂ%idgt%§£?§€%$%n%§ 8?%%EEE%%egagﬁéﬁégd%%ﬁhgﬁig1d%%%ﬁ%%n of
the predi cidprdi pectinddy dheyt phr aspiedicct | paofode.o Mue speei figal Iy,
an adaptive selection of a fi'lter according to the above-nenti oned

par amet er Spied i il et egeb ) gatgbNge @t ARRr OPI & &t &d fiddaria s} eetags from M
anong the group of filters which are prepared in advance into

cor r espondersd ot idn edicte of i @onbi nate anstof dxeed iadioven -oretw | Gdesicance
paraneters. However, any nunber of sel ectable degrees of filter intensity
can be proifeed dsefengnas pheehlmitich st 485 erenbrie tTAfdURPEL EBdi 9l
process eaﬁ%%%%ent to no filtering can 15 be defiped as an expression of a

filter ha § it LI EFPER I SEMEGt RPn§ 1PNt Bhsi t3H THEY ef & T he

filterj.ng ocess_can be .configured in,such way that. the filterin
procest 1< tarrToa BUTTEHY ol lapati e BrXerBOPR e Thily FH at'ieoe

pr edi Ct i 0Ny d SFBGE By Brd | L ;g%g&g@s@n@%&%%&dﬁ% 9995@&%

snoothing 20 1ntensity, 1. I'tering is carried out on any ot
pi xel s.  Alghotghs the; aboves exdl anadhon 1:5f Jmee: o the s dHgtdan. that a

necessary nunber of filters are prepared in advance, a filter can be
alternati vedyesdefined as a function of the above-nmentioned filter selection
paranmeters in such a way that 25 the filter is determ ned according to the
val ues of the abiGve-indme owediftitiiosr pasiegehonaparanereedlicioosghixel

1b for each of all the pixels of the luminance signal in the
partition P;" according to the same procedure to generate an
intra prediction image P;", and outputs the intra prediction
image P;" generated thereby. The intra prediction part outputs
the intra prediction parameters used for the generation of the
20 intra prediction image Pi to the variable length encoding part
13 in order to multiplex them into a bitstream. The intra
predicticon part also carries out an intra prediction process
based on the intra prediction parameters (intra prediction
mode} on each of the color difference gsignals of the partition
25 P;" according to the same procedure as that according to which
the intra prediction part carries out the intra prediction
process on the luminance signal, and outputs the intra
pPrediction parameters used for the generation of the intra
prediction image to the variable length encoding part 13. The

30  dintra prediction part can be constructed in such a way as to



Al t hough the exanple of selecting a filter in consideration
paraneters (1) to (4) is shown in the 30 above expl anati on,

of the four
a filter can be

alternatively selected in 37 considerafion of at |east one of the four

parameters (1) to (4). In a case of taking into considerati

on (3) and (4)

of the above-nentioned four paraneters as an exanple, there can be provided
a struct ureanfy seitechiengbavé i ¢xelahesd ngl ladrighpprbcdegr €erofhé ntrensi ty

wi th distance froma pixel used for grediction of each targ
filtered TR @it RRCHreditdrs 6A

di stance froma "reference pixel" which is adjacent to the
{he brock 197 ERetamin e LRt ypagy &

girr&ef Forenee tHeradts anp
it LREr M HelRLsans

et gixel to be
FBdid%%n node

ugper end of
T8 % our

par anet erSO{ antt Q(4), eonl%?%"we iaf%o%e_eg% ia’l%eid”?%tgﬁﬁgiﬁ@ogggé S

carrying ou e above- oned 1T teri ng process cause

0 addi ti onal

i nformati omd q 16 LRceEEE: 1 LA0GF e die diNthd PHedi-Ch PPePARLe GENSTALES

prediction pixel 15 tor each of all the pixels of the [umn

ance signal in

the partitimmsdi n according to the same procedure to generate an intra

predi ction imge Pin, and outputs the intra prediction inmag

e Pirigenerated

t her eby. The i ntvextpr edhet poocpas inout put sed heutnbya teedicctiiman peargaret er s

used for the generation of the 20 intra prediction i nage P

to the variabl e

| engt h enc&¥ioRiphr levice shown in Fig. 2 will be explained. When

receiving the bitstream outputted thereto £from

the image

I6  encoding device of Fig. 1, the wvariable length decoding part

51 carrieg out a variable length decoding proce

&g on the

bitstream to decode information having a frame size in units

of a sequence which consiste of one or more frames o

f pictures

or in units of a picture (step ST21 of Fig. 4). The variable

coding blocks which is a unit to be processed at a

5 length decoding part 51 determineg a maximum size of each of

time when

an intra prediction process (intra-frame prediction process)

or a motion-compensated prediction process (inter-frame

prediction process) 1g carried out according to

the same

20 procedure as that which the encoding controlling part 1 shown

in Fig. 1 useg, and also determineg an upper limit on

of hierarchical layers in a hierarchy in which each of

the number

the coding

blocks having the maximum size is hierarchically divided into

blocks (step ST22). For example, when the maximum size of each

2h  of coding blocks is determined according tco the resgolution of

the inputted image in the image encoding device, the variable

length decoding part determines the maximum size of each of the

coding blocks on the basis of the frame size informa

the variable length decoding part has decoded previcu

fei Ay
]

information showing both the maximum size of each of

tion which
sly. When

the coding



13 in order to multiplex theminto a bitstream The intra prediction part

al so carries out an intra prediction process based on the intra prediction
parameters (intra prediction node) on gach of the color difference signals
of the partition 25 P,n according to the sanme procedure as that according
to which the intra prediction part carries out the intra prediction process
on t he | unbharice asidghia¢ ,urgnd: dutputen the nuhibar priedietavnhpasadnstwrss used
for the generation of the intra prediction image to the variable |ength
encodi ng ph¥ UlZipTreEegdointe thedydaitoren partvasmibe éongthuteeeing such a
way as to $8 carry out the abaove-explained filtering process for_the intra
predi cti onP¥Hft e%ecfr?y%c-f thé B ot cgmefd PEn¥BLE R ghil %b??%llg%‘% A st ihat the
intrapredigﬁéquart does for the |lum nance signal, or not to carry out the
above- expl aihed 1 Tt%t1 ng process for the intra prediction of each of the
color diffegense signals. [0068] Next, the processing carried out by the
novi ng 1 mage decodi ng device shown in Fig. 2 will be explained. Wen

recei ving the bigestdigam aut putd.echtthal ehewh hgnHN8rLEBASF the division
of each of the coding blocks By having the maximum size is
included in the encoding mode m (B,) of the coding block By having
the maximum size which is multiplexed into the bitstream, the
I wvariable length decoding part 51 specifies each of the coding
blocks B® into which the image is divided hierarchically by
decoding the bitstream to obtain the encoding mode m(By) of the
coding block By having the maximum size which is multiplexed
into the bitstream (step ST23). After specifying each of the
15  coding blocks B", the variable length decoding part 51 decodes
the bitstream to obtain the encoding mode m(B") of the coding
block B® to specify each partition P;® belonging to the coding
block B" on the basis of the information about the partition
P;" belonging to the encoding mode m{B"}. After specifying each
20 partition P;® belonging to the coding block B®, the variable
length decoding part 51 decodes the encoded data to obtain the
compressed data, the encoding mode, the prediction error
encoding parameters, and the intra prediction parameters/inter
prediction parameters for each partition P;" (step ST24).
25 {eo70]

More specifically, when the encoding mode m(B®}) assigned
to the coding block B" ig an intra encoding mode, the variable
length decoding part decodes the encoded data to obtain the
intra prediction parameters for each partition P;" belonging

30  to the coding block. In contrast, when the encoding mode m(B")



10 encoding device of Fig. 1, the variable |l ength decoding part 51 carries
out a variable |length decoding process on the bitstreamto decode
information having a franme size in uniys of a sequence which consists of
one or nore frames of pictures or in units of a picture (step ST21 of Fig.
4). The variable 15 | ength decoding part 51 determ nes a maxi mnum si ze of
each of comésigpiddcks thii chdisgalmilt Kol berpriocessedcatiingt hogewhsme an
intra predictjon process (intra-franme prediction process) or a .

not i on- compEnsHt €l | redhcia miliproeess dEandes Fhrasrpcpred et dRopIeRss) is
carried out,_according to the sane 20 grocedure as t hat, mhigg)the encodi ng
control | i ng*partet GIPTEPGT T hEES TR Gl $6 T det e M e SR HpIET i mit
on the nu r..of hie i cal N ' o ' ' e t he
codi ng bl ook RaiTRE S RACHE mra o Tt P E e PP ER BB bl ook
(step §T22);fks QAMPLE tWheRt 11 FBX| @Laﬂ(%%e?oel&fi&@%i%5iaﬁocgﬁé NGy bl ocks

I's determ ned according to the resolution
more partitions which is a transformation process unit on the

basis of the transformation block size information included in
the prediction error encoding parameters, and decodes the
encoded data of each of the one or more partitions which is a

10 transformation process unit to obtain the compressed data
{trangform ccefficients on which transformation and
guantization are carried out) of the partition.

{0071}
When the encoding mode m (B”) of the partition Pi” belonging

15 to the coding block B?, which is specified by the variable length
decoding part 51, i1s an intra encoding mode {step ST25), the
selection switch 52 outputs the intra prediction parameters
outputted thereto from the variable length decoding part 51 to
the intra prediction part 53. In contragt, when the encoding

20 mode m(B") of the partition P;" is an inter encoding mode (step
ST25), the selection switch outputs the inter prediction
parameters outputted thereto from the variable length decoding
part 51 to the motion-compensated prediction part 54.

[0072]

25 When receiving the intra prediction parameters from the
selection switch 52, the intra prediction part 53 carries out
an intra-frame prediction processg on the partition ;" of the
coding block B” to generate an intra prediction image P;” by using
an already-decoded image signal in the frame on the basis of

30 the intra predicticon parameters (step ST26}, like the intra



the inputted inmage in the i mage encodi ng device, the variable |length
decodi ng part determ nes the maxi num si ze of each of the coding bl ocks on
the basis of the frame size information, which the variable |ength decoding
part has decoded previously. Wen $0 informati on showi ng both the maxi num
size of each of the coding 39 blocks and the upper limt on the nunber of
hi er ar chi gatediayters: ipsirrul4t isploexedni Ftg.t he bittwt rgamrathieia ani dbiterd engt h
decoding part refers to the information which is obtained by decoding the
bi t st r eamPB{DFEYIen image BeCaliske t%ﬁ%quwf‘smtﬂg‘ﬂ e 1tCt%e %of t he

di vi sion of, each of the codln bl.ocks Bo the maxi num size i s
i ncl uded éflttt?éf &REBIPRG Hode r% EBOYEHF - t‘*ﬂ?el rﬁgPBFBEEH%OHM\ﬂV@K‘t%e

maxi mim si,ze Wy, f;};th% %‘Ak&a‘ Rk ?ﬁ%ﬁ LAt ghéf' %ﬁétsﬁ%{%‘gﬁﬁ 1:110 Y&l

| engt h decoding rt*s speC| |es eac e Cco n |n mhlch
the i mge diguH \&'rﬂ%qgh' er acehi cgbly Byndecqding {he: bl tcsﬁ rte;?énx}aofl%lﬁ@' n the

encodi ng node n(BO0) of the codi ng bl ock™Bo havi ng t he maxi num si ze which is

mul tipl exwﬁaﬁ&dﬁmabbb&&a@ém (stepreladrochhess sprcthybBg 8B6HK afc t he 15
codi ng bl ocks Bn, the variable I ength decoding part 51 decodes the

bi t st r eamie folittaired, henéncadr hgs nade anEBilx eofinghproodengobl Wok Bt iteo
specify each(gﬁgtjtlon Pin belonging to the coding bl ock Bn on the basis of
t he i nf or eIt Essutinge gart byi sAlpPntbel AdicRy B85 vetenddd rig tsde
m(Bn). After speci each 20 partltlon Pi.n bel onging to the codi ng bl ock
Bn, the vaiﬁ%ddi%:w% “%?‘%f’ec%*dl RY partisibgedsdes EREBrdden Rdta 6 obt ai n

h d d di d h
Lhe copp ?asreﬂ R %Fﬁf bredr &t &Prida%%%% eﬁs? Hit b o i aet er
for each gé' OEL}l%hBu(_qﬁt G -e )@5—&% orVP %a%t%e&r& theald dmgthiet, the

encodi ng nD assigned to the Bn is an intra encodi ng
node, the1Mﬁ§ﬂ@ﬁh@cessary'number of filters are prepared.ln.advance, in

the case in which a filter is defined as a function of the
above-mentioned parameters in such a way that the filter is
15 determined according to the states of the parameters used for
the filter selection in the intra prediction part 4 shown in
Fig. 1, a filter can be defined as a function of the
above-mentioned parameters also in the intra prediction part
53 in such a way that the filter is determined according to the
20 states of the various parameters associated with the decoding
of the target block to be filtered.
[0073]
When receiving the inter prediction parameters from the
selection switch 52, the motion-compensated prediction part 54
45 carries out an motion-compensated prediction process on the
partition P;" of the coding block B” to generate an inter
prediction image P;" by using one or more frames of reference
images stored in the motion-compensated prediction frame memory
59 on the basis of the inter prediction parameters {(step ST27).

30 [0074]



| engt h decodi ng part decodes the encoded data to obtain the intra

predi ction paraneters for each partition Pin belonging 30 to the coding

bl ock. I'n contrast, when the encoding ppde n(Bn) 40 assigned to the coding
block Bn is an inter encodi ng node, the variable | ength decoding part
decodes the encoded data to obtain the inter prediction paraneters for each
partition pin bdtengnngrte durentioth nigoid otker skhé reasifabme themgphrdecodi ng
part further a divides each partition which is a prediction unit into one
or nore pariveyensIwHitcizds aher aevbsesatdorsdrrocessoghm tedn WiRE Hadrt s of
the transfornmation block sjize information jncluded in the prediction error

encodi ng FREHRE & LCCkand Hedb i (M RHIGHe F it DT ST I8 THe e or

e D2 ST W RS, oo Rl RNy e Mol Sl e

conpresse S I C ranst or mat1 on an

quant i %atijg{bo ﬁ&%@ﬁg %td)ig;%fiohh%Pélftéﬁéo%ng[ggz;&ley\!sfg hhe,encadi ng

nmode m ( Bn e partition n belonging 15 to the coding bl ock Bn, which
i s specifiggkhy:d heovathableriangt h decedisgopany Hilst 53, ainEnéda-ehcodi ng
node (step ST25) , the selection switch 52 outputs the intra prediction

par anet er sowttfut iredetdreretan $ fomd heow grradd s | engt h, decadivegrgardCBbl to
the intra prediction part 53. In contrast, when the encoding 20 node m (Bn)
of the partinvers®i ndiscaetiont eroenbedi ngramaleo(®t ep 0ST2531, tHeveesect i on
switch outputs the inter prediction paranmeters outputted thereto fromthe
vari abl e |'eftht Febd oy BFQCE S515160 138 Aot BRT EBriderdaled PddPRLHoh part

54. [0Q72] 25When receiving the intra predictio aranet%k§ fron% h
sel ectilon SURTH T & i* V?555r88?8F95ﬁgp5$?r§§ ot Mes B an #%§$a-
frame pr edﬂl&\“&? t%%%ﬁﬁg@&yﬁ@@i&?gliotckoﬁﬂ ri‘ngfluhgﬁ in the prediction
error encoding parameters, and ocutputs the compressed data on
which the inverse gquantization/inverse transformation part has
carried out the inverse transformation process to the adding
15 part 56 as a decoded prediction error signal (signal showing
a pre-compressed difference image) (step ST28).
[0075]
When receiving the decoded prediction error signal from
the inverge gquantization/inverse transformation part 55, the
20  adding part 56 generates a decoded image by adding the decoded
prediction error signal and the prediction signal showing the
prediction image generated by the intra prediction part 53 or
the motion-compensated prediction part 54 and stores a decoded
image signal showing the decoded image in the memory 57 for intra
26 prediction, and also outputs the decoded image signal to the
loop filter part 58 (step ST29).
[C076]
The moving image decoding device repeatedly carries out
the processes of stepsg ST23 to ST2% until the moving image

30 decoding device completes the processing on all the coding



coding block Bn to generate an intra prediction inmage Pi!' by using an

al ready-decoded inage signal in the frame on the basis of 30 the intra
prediction paraneters (step 9T26) , like the intra 41 prediction part 4
shown in Fig. 1. When generating an intra prediction inmage Pin, the intra
prediction part 53 selects a filter fromone or nore filters, which are
prepared ipleadvamelbyo ndiing: the toage et Hodidedt haerahehinat dyptedict i on
part 4 shown in Fig. 1 uses, according to the states of the various

par anet er s°&s&ci WERLY Hed ddCodrAgied e at gt Hstk the & ¥1T t er ed,

and carries_out filtering process on the intra predigction inmage. Pin by
i ng t he FH11 €€ s oeoH A 1F oty BpFedr cEPBHER RRGES P i GFP VTR LHe i nt ra
prediction pg% - rri.e t iLt.erl S i intra
predictioﬁd$%%%%. iﬁgégﬁeﬁhgngﬁgVégggé%gﬁaEﬁ%%??égﬁgdzﬂ%%S?ﬁgegggﬁaptipn
that agnecessadys NWHRRS Dol Hherseane-BueRaE fdgbNs 2INANCEn i diecase in
which a filter is defined as a“function of the above-nenti oned paraneters

in such a weyp trhatetthgaft et drmslbndediddineddaseoi-di 6g dompdesstates of
the paraneters used for the filter selection in the intra prediction part 4
shown in Fimg. the actiibreccogrnbetddf imediiags iarf uhctnonmehoties9 as a
above-nentioned paraneters also in the intra prediction part 53 in such
away that fhEerepeeinegedéfeemiSiad JaccdRgi HePk ¢ Iie 2025t ftfesanfcatiey

various paraneters_associated with the decoding of the target block to be
[l tored pob7sre ro e eryRanbraEar i Ao™t R e et o AT 2 o T 1 om

the seject)op, sy Leh 52 the Inti on. sompensated; predietion park, o4 carti es

out an noti on-conpens predi ction proces e par i'tion

codi ng bl ogk,BR 1105 981EL -6-taBs idit eécﬁr&gaﬁ%} B obrRGEs Bhn, Pye HSi PG, ONe or

nore frames of referenceé”inages stored in the notion-conpensated prediction
frame menmos 59 1k tikeahagesoabdt Neadat Ll g B dGHeen prriareter s1( stiep
ST27). 30[0074] 42 The inverse quantization/inverse transfornmation
part 55 i nvearsebp@ng | Zesoritdhe e essedtdatacdssobeal edpwt f ht ¢hepxodi ng

bl ock, which are outputted thereto fromthe variable | ength decoding part
51, by usi®tdRrGuantt Z5ei 6hl par ansteroGesnciuded thet hecppedpekiort error
encodi ng paraneters outputted thereto fromthe variable | ength decoding
part 57 andF carFitE et an F nvEl%e transfornation process (e.g., an

i nverse EKTbé%pverse di screte cosine transform or an inverse

transformati on brocess such as an inverse KL transform on the

As can be seen from the above description, because the
intra prediction part 4 of the moving image encoding device in
accordance with this Embodiment 1 is constructed in such a way

20 as to, when carrying out an intra-frame prediction process to
generate an intra prediction image by using an already-encoded
image signal in a frame, gelect a filter from one or more filters
which are prepared in advance according to the states of various
parameters aggociated with the encoding of a target block to

2y be filtered, and carry out a filtering process on a prediction
image by using the filter, there is provided an advantage of
being able to reduce predicticon errors which occur locally,
thereby being able to improve the image quality.
[0078]

30 Further, Dbecause the intra prediction part 4 in



W conpressed data i nverse-quantized thereby in units of a block having the
. transformation bl ock size included in the prediction error encodi ng
paranmeters, and outputs the conpressed,ata on which the inverse

guanti zation/inverse transformation part has carried out the inverse
transformation process to the adding 15 part 56 as a decoded prediction
error signatcdsdgnad wshdwt hgsaEpeed compr dssedednd f enened imeage)h &stap
ST28). [0075] When receiving the decoded prediction error_signal
fromthe i®wdrsécd@att Pzatl6ari v et®es tdurst ottt a6 papetsenet ak 200 addi ng
part 56 geperates a decoded i mage by addi ng the decoded prediction _error

si gnal andf?¥%9Yﬁ%ﬁﬁRﬁ?%ﬁﬁ%@@%al?%hoVW%gs%%% %Feﬁ?%t?%ﬁtfﬁha% gendrlat ed by
the intra predicti part 53 or the nption-co nsated predi.ction part 54
and st or es addcoded | negE STGHAT L CHowiThg HHE Heceded FREGES n' bhet Reror y
57 for 4 ntga.pfedi Gf 90, and @@9 dhe degadpdsi opge signal.d,0 the
| oop filtéé part 58 Fétgb Sf%Q ) ?ggggﬁk%he ﬁngigg I mage degodlng %evice

repeat ed| Ytlfi}@g{ﬂcﬁﬁp eut a1 hea @y 06855854 §f1:611@PenSTR3a O k2D ainthk i hee NOVI Ng
i mge 30 decodi ng device conpletes the processing on all the coding 43

bl ocks Bn ¢figenwhiachnphehe mage rive ddiaviedertk di et Bric hinagll, yar($tep 303t When
receiving the decoded i mage signal fromthe adding part 56, the loop filter
part 58 cappensdiesd drlldewatcodingg (il stbet Lvdeknes bidediidl ¢heldecoded

i mge signal, and stores the_decoded i nage shown by the decoded i mge

si gnal on WRTEhPEREFESPTITIIRAL IR tHBE T BN E Rt BhE bdent F S19r 13 b
conpensation in the notion- ensat ed pr.edi ction frane nory 59 as a
Cofbr ollie FRBGET Ry Tarsy) EBTRE b FAPES: pat A CEdT VSt (e
filtering progess fop .cadi oc Vi L.mum si t he
| ocal deco eg'lnage%gfgggﬁlgﬁtpggfgﬁ tﬁ%ggto #%%ﬁt e a %Phggkaé%g%%{or

each codi ngj ¥ PekemAst: ab-@ht ervatd¥en @hd editherlocabr dae | Roensi gnal
corresponding to all the nacrobl ocks of one screen is outputted, the | oop

filter parimegs cardy andoddie shid tew pgepiecess dhrabkibheopnsrobl gieks of
15 the one screen at a tinme. [0077] As can be seen fromthe above
descri pti ohisbechiuse thesiantia Predicti on paet idtefmedieshovpngdi ahgen
encodi ng device in accordance with this Enbodinent 1 is constructed_in such
a way 15 image having a high correlation with the image to be encoded,
thereby being able to improve the prediction efficiency.
[0C79]
Because the intra prediction part 53 of the moving image
decoding device in accordance with this Embodiment 1 1is
20  constructed in such a way as to, when carrying out an intra-frame
prediction process to generate an intra prediction image by
using an already-decoded image signal in a frame, select a
filter from one or more filters which are prepared in advance
according to the states of various parameters associated with
20 the decoding of a target block to be filtered, and carry out
a filtering process on a prediction image by using the filter,
there is provided an advantage of reducing prediction errors
which occur locally while making it possible for the moving

image decoding device to also generate the same intra prediction

3 1mage as that generated by the moving image encoding device.



20 as to, when carrying out an intra-franme prediction process to generate
an intra prediction inmge by using an already-encoded i mage signal in a
frame, select a filter fromone or norg.filters which are prepared in
advance according to the states of various paraneters associated with the
encoding of a target block to 25 be filtered, and carry out a filtering
process onl@cpekdi ction imge by using the filter, there is provided an
advant age of being able to reduce prediction errors which occur |ocally,

t her eby bei ng ablerthey mplereusife Fhagelofuead i thredigi78n PRt heR, because
the intra prediction part 4 in_ 44 accordance with this_Enmbodinent 1 is
const ruct e C?ﬂrgﬁ%%e My the st Brkeferent ¥ i1t 6PRF hTRORET det &4Thaoreat

| east one of the f.ollow arameters:. (1) the size of th artition P21
T o o (R e, RIAPRER IR Sh9s d e {0 W28 el BRELLE Ple o
error CO€gl} : ISt t n . O of n
T ondy onbe SR e TR et ok ) HIP Cho| BTEE DF LREMpLICLOIGNRZO 1.

i nt er medi ate ppriedi gbiyon |, BRIG,2. 300, 4 Do angetaRioe! tochestid teredinand (4)
the index value indicating the intra prediction node at the tine of

gener at i ngpt&éitnien redicat endOdpnediatanmr dmpgé3) titer dissaprevbdedean
advant age of preventing a local prediction error fromoccurring when a

sl i ght di sphacsmm odcelrsadpt arepdefe digervihdehofrarrstiyeti fheheinemge to
be encoded and the prediction direction or_a slight distortion exists in an
edge in t helgfremadding: ehpredicctiesd ats PRAGEC AT r§ed chi i &8 ePEERBN Wi th

the i to b ded, th by bei le.tq i t he. dict]

Lhe. i mipe Lo.Be snocder, Uhersbi belg shie tadmioyg the.prediotion

decodi ng deyige g‘x’é\%%%‘%?@rﬁ&& Wty d Qﬁe%@ggfff@?&iﬁg't%xe@nt?@ﬂﬁé&k‘&ﬁgd In

such a way as to, en carrying out an Intra-frame prediction process to

generate aﬁrécﬁ]ié@i@ﬁ%%af’gtei,oﬂhéﬂ@%%ebﬁrWi@Qd%& Q&%@ﬁgﬁé%ﬁoﬂﬁ&éﬁﬁgﬁgg gnal
ic

ina frame, select a filter fromone or nore filters are prepared in
advance a local prediction erxror from occurring when a slight
displacement occurs between the direction of an edge in the
15  image to be encoded and the prediction direction or a slight
distortion exists in an edge in the intermediate prediction
image having a high correlation with the image to be encoded,
and another advantage of making it posgible for the moving image
decoding device toalso generate the same intra prediction image
20  asg that generated by the moving image encoding device.
[0081]
Embodiment 2.
Although the example in which the intra prediction part
4 selects a filter according to the states of various parameters
25 associated with the encoding of a target block to be filtered
from one or more filters which are prepared in advance, and
carries out a filtering process on a prediction image by using
the filter when carrying out an intra-frame prediction process

to generate an intra prediction 1image Dby using an

30  aliready-encoded image gignal in a frame ig ghown in



according to the states of various paraneters associated with 25 the
decoding of a target block to be filtered, and carry out a filtering
process on a prediction image by using,the filter, there is provided an
advant age of reducing prediction errors which occur locally while making it
possi ble for the noving i mage decodi ng device to al so generate the sane

i ntra predisivtoomsBtioege hebohategensdr aked 1y & heemat nge | magéliencodi ng
device. 45 [0080] _ Further, because the intra prediction part 53 in
accor dancef w4y tWisCiErbbel erts 1the eoRsPEfucHed Rl SHERTS WRIVESTt & sel ect
a filter in consideration of at |east one of the 5 follow_ng rameters:
(1) the siRIGH Pﬁ@cgawﬁiﬁ Y B SO IR AR fan (eb?) dFﬁégaﬁQnt?‘g‘gt iR

par anmet er j.ncl uded injﬁ .Qredi ti.on error_enco in%_para ers,. (3). the

%?Er e Ge eiegﬁ

di stance berwssR Thégolp A eady TBRESREE  pr KRl S STt the

tine of; 961@???%55!8?:585 e_iﬂto%rf)@gic%ﬁ@a&read&fﬁﬁeﬁ.ei@@ef.@f@f&@eewﬂ% 10

pi xel to be tered; and the rndex value indicating the intra

predi cti omawdeedtsdie ddderoh tgenehabirmebtd € il Rtesrmd @l g rpredtdian
i mge, there are provided an advantage of preventing a | ocal prediction

error frommocoirandyy Wien fa Sd:ghia displacement oc ous iret ween drheche

direction of an edge in the 15 inage to be encoded and the prediction

di recti on wredl el igyhtitgiast &t Leanexbe sabavanedgeone t'eenen ef edizat e

predi ction i mge_having a _high correlation with the inage to be encoded,

and anot hef HcRAtht afet ot ﬁékgﬁﬁ Piip8s §751 T8 The ng HHeif decodi ng

devi oot BSTATIEIS HhE SRR B et tipn L moe 20 s that
[0082]

Each of the intra prediction parts 4 and 53 in accordance
with above-mentioned Embodiment 1 is constructed in such a way
as to select a filter from one or more £ilters which are prepared

15 in advance according to the states of wvarious parametersg
associated with the encoding of a target block to be filtered.
While each of the intra prediction parts can select an
appropriate filter from the one or more selection candidatesg
in consideration of the four parameters (1) to (4), each of the

20  intra prediction parts cannot carry out "optimal filtering"
when an optimal filter other than the one or more selection
candidates exists. This Embodiment 2 is characterized in that
while a moving image encoding device designs an optimal filter
on a per picture basis and carries out a filtering process, and

25 also encodes the filter coefficients of the filter, and so on,
a moving image decoding device deccdes the filter coefficients
and so on, and carries out a filtering process by using the
filter.

fooe3]

30 An intra prediction part 4 of the moving image encoding



Al t hough the exanple in which the intra prediction part 4 selects a filter
-according to the states of various paraneters 25 associated with the
encoding of a target block to be filtered fromone or nore filters which
are prepared in advance, and carries out a filtering process on a
prediction imge by using the filter when carrying out an intra-frane

predi cti ondgriopess o qgerertabe antirat faapeedredioni cmageodys sishmeeaar 30

al ready-encoded image signal in a frame is shown in 46 above-nentioned
Enbodi nentPaEtHsIGh B t @En&dale, CeA W enetO¢r | Ber tahBERERRARMA s HtHE sum of
squared errors, between a caoding, bl ock and a prediction_ inmge can be

desi gned, UG PO iof 1HFS WaNCTII4E1T iR AREEs 1Y d8hi%ke of
reducti on i N5 4 icti errors as co e iLth e . filter

whi ch has ]%Téﬂ‘e&né%(e?%%p ed r%rjﬁnlg ﬁ% ]flee&bé@%gol} ga%%lélt %aggv%slc% af _tglh%_'rletpealf ed in
advance, thed bhbesd AB-RrOCaSS AR PR LA pLefaPuE QNakibenREeH &1l ond mage

by using the above-nentioned Wener filter, 1nstead of the filter which has

been sel ectednckarpafd 6f vaWiRhRCESSR8 e abecexpkauned cenerai@yind 0082]
Each of the intra prediction parts 4 and 53 in accordance with

above- nentoDbreed Edeadibientc to becdndteuetiedyi ns Sng ht lae wegmasnd thedlect a
filter fromone or nore filters which are prepared 15 in advance accordi ng
to the stdtlest dfha/aintoms paadint s RrsodSEtEdE Mg Fa Fwsfcotiiig. @gfed
target block to be filtered. Wile each of the intra prediction parts can
sel ect an HHOPIGHt & HEFFer 2PHOFFT TS DIfd o hor-&eSeN8cPTBReEandr ddi®es i n
consid ratliﬁ)tnrof thﬁ.f ur pararreterPs_n( to (4), ?ﬁCh gi; tge 20 intra
predi ct’i on par&f sPeanot SQHV‘%%‘? “opti 1YY efi 5 ]e% an opz%'

filter ot t.he . i eandizdat 1:SL S g 4

Enbodi mn[wéét%s c %ﬁé&ggiaz ﬁ&?%g%%g{l%ﬂlaﬁ{eé a m\%?%g%%lg?ef %%%o%clmﬁlél%evi ce
desi gns ampopiitdrad® fhl teE PictuRel M.l BasksiaANGh Cahrd®s: Mt foal

filtering process, and
filter is used within the picture (each area having the same
filter index), the intra prediction part 4 designs a Wiener
15 filter which minimizes the sum of squared errors between the
inputted image in the area and the intra prediction image (mean
squared error in the target area).
[0084]
The filter coefficients w of the Wiener filter can be
20 determined from an autocorrelation matrix Rgsre 0f an
intermediate prediction image signal s', and a cCross
correlation matrix Res of the inputted image signal g and the
intermediate prediction image gignal g' according to the
following.equation {4). The size of the matrices Rg s and Ra..
25 corregponds to the number of filter taps determined.

1v=}§}-Rm. (4)

[o08s]
After designing the Wiener filter, the intra prediction

part 4 expregsges the sum of sgquared errors in the target area



25 al so encodes the filter coefficients of the filter, and so on, a noving
i mge decodi ng device decodes the filter coefficients and so on, and
carries out a filtering process by using the filter. [0083] An intra
prediction part 4 of the noving image encoding 47 device carries out an
intra-frame prediction process on each partition Pin of each codi ng bl ock
Bn to genefat éianeirrmtasal r éditéta onsée mEgeaPining oke 4 haf caccopdmordss
above-nentioned Enbodi ment 1. The intrapredictionpart 4 also selects a
filter 5 fidmbridoMigmes filtersaahPth Hre qudsparednitnafdviaceiae «of di ng
to the states of various ga,rarre ers associated with the encodi ng, of a

target bl cTRIOIHE FMIVEIET Yy iy thiel e et hod S ThaS el 11T a

predicti onw{)ﬁgtthac%ordi ngf:tL?Eabove- nl’enti 8”@9 Errbodifr’rgnt 1 uses, anpd. carries

out a filterihg brocEEE on thet 0 Nt PR reGi T & FHEGESRI R by tst'hg this

filter.; After t%?g%eéﬂﬁa'}ie%gfbﬁ}tfﬁ‘lp%g?é&éi Rararetets Ler-gaeh:of ald

codi ng bl ocks n the picture, each area I1n which an identtcal filter

is used wig hiimdde glrdce seashngr £ar havd Nagitg sameelbbtern b?d@é(j)n%t he
intra prediction part 4 designs a Wener IS filter which mnimzes the sum

of squar ed:les reGinge etteenathehanpiidved immageviermeheianed Bndotiheennty a
predi ction image (nmean squared error in the target area). [0084] The filter
coef fici ems W of anfetipenehetkkt ép cas bectledetcar miated-He ohwhbowing
autocorrelation matri x Rsis. of an intermedi ate prediction inmage signal s',
and a cros?Ie¢d IRt at? ont FreR 13RSIt he i nputted i mage signal s and the
internedi ate prediction_inmage signal s' according to . .the follow ng equation
(4). The size ofD]tﬂéRﬁéP?i ces Rsis. and Res, 25 cor(rSe)sponds to the nunber

?{lzielrfe{ h‘éﬁ?ﬁ? ?)gtgér 2%?%??%%3@5 1( 4 ) [0085] After designing the Wener
[ooge]
When the equation (5} 1is established, the intra
prediction part 4 carries out a filtering process by using the
15  Wiener filter instead of a filter which ig selected by using
the same method as that shown in above-mentioned Embodiment 1.
In contrast, when the equation (5) is not established, the intra
prediction part carries out a filtering process by using a
filter which the intra prediction part selects by using the same
20 method as that shown in above-mentioned Embodiment 1. Although
the intra prediction part carries cut the evaluation by using
the sums of squared errors D1 and D2, this embodiment is not
limited to this example. The intra prediction part can
alternatively carry out the evaluation by using measures
2b  showing other prediction distortion values, such as the sums
of the absolute values of errors, instead of the gums of squared
errors D1 and DZ.
[0087]

When carrying out a filtering process by using the Wiener

30 filter, the intra prediction part 4 requires filter update



48 for filter design in the case of carrying out a filtering process using
- the Wener filter as D1, the code anbunt at the tine of encoding
information (e.g., filter coefficients)jassociated with the Wener filter
as R1, and the sum of squared errors in 5 the target area for filter design
in the case of carrying out a filtering process using a filter which is

sel ect ed bynfusineg tdre slaoeinet hbd &< litkat obofi ¢ rerabovet mehei dfiether

Enmbodi ment 1 as D2, and then checks to see whether or not the follow ng
equation (B)ltier é§tiqu%??%ﬂjeaDhﬂAKRlQﬂM(T53) am@%@q@@%éh%taﬁwm{m%]
V\hentheeuatl is establish the intra El‘edl(}‘tl n part 4 carries

out a filteri'fg 6‘[‘3%&%]%%‘ HyF WS'LFH&J% gél"i%rw SlEr® FPPEL PR ilé’adWB?néc Flter

which is sel cted n netho as ho ntloned
Enbodi rrentmi i ctgnﬁltizts qu ciathe equa |cl:ohne (%])hl 'S rlln" Egslbl slh “the

intra predicldon Q@Iéct@%ﬁ'géré’ﬂété‘ré L&%kﬁ%@&@@e%% lgy %%i&gn?dé:»&éé er

which the intra prediction part selects by uUsing the same 20 method as that

shown in @@M_ﬁxr@ntﬂx@&edzgﬂboc{immll afétmmgfgﬁém kBt ran®r edi xtd 0N, part
carries out the evaluation by using the suns of squared errors D1 and D2,
thi s enbodiamgmct Svaiot, Wheant edetdedhitseeWdrplee. £ Theet ntg aspretdbetaaorh part
can alternatively carry out the evaluation by using neasures 25 show ng

ot her predizdson adivetloet Pbn" Valngssis socheagnedded i dhet hedabse$ uilee val ues
of errors, jnstead of the sums of squared errors D1 and D2, %0087] 49

i nf or mat i o?ﬂ%%%%?jiattr?e @A ey f MERERES BRePhe BVERRTefiFkreand

d h.ind di ng f wh d by th
Wener |67 LT BoERoH # om0 RGN HE RORGEr 1T EFEEPE SerBatibl 6 i n
the filter]ngprocesgeu ?'ﬁ%? gj'dta‘%r %‘?Jf%%a%ﬁq‘?lar ane éha{élf@XPé d as

L, and indexes ranging fromzer6o to L-1 are assigned to t Ilter

respect ' Veéﬂ/@odﬁt?] baer desi Qaﬂamgn@énb'tw—%hcbﬁeﬁs%%ef Cﬂll&,@h 1!1
val ue of "1" needs to be encoded for the index as the filter ate
i nf or mat i ol f e teasn whetpwt e paread id Iftreim ke intra predlctlon part
4, andmultiplexes encoded data of the filter update information
15 into a bitstream.
[0088]
Although the example of designing a Wiener filter which
minimizes the mean sguared error between the inputted image and
a prediction image in each area for which an identical filter
Al isusedwithinapicture for the area is shown in this embodiment,
a Wiener filter which minimizes the mean squared errcr between
the inputted image and a prediction image in each area for which
an identical filter is used can be designed for each of other
specific areas each of which is not a picture. For example,
26 the above-mentioned design of a Wiener filter can be carried
out only for a certain specific picture or only when a specific
condition is satisfied (e.g., only for a picture to which a scene
change detection function is added and in which a gcene change

is detected).

30 [0089]



10 used for each index, a value of "0" needs to be encoded for the index as
- the filter update information. A variable Iength encoding part 13

vari abl e-1 engt h-encodes the filter updage information outputted thereto
fromthe intra prediction part 4, and multipl exes encoded data of the
filter update information 15 into a bitstream [0088] Al t hough the
exanpl e of desi ghivayrwaWeneendihteéecofiivh pintnbiesft ke meamsglreass error
bet ween the inputted image and a ﬁrediction image in each area for which an
i denti cal F$FPeiN20dey iFSedVar i APHe 2l pREtlr @2 FoFet hé i eBRFSI§AOWR S t hi s
enbodi nent Wener filter ich mnimzes the nean squared error between
The_ i nput tBACT HAGR AL Bt Br EPGER BACT b Con CORE T For b Croee

i dentical f] i sed,can des] o] . speci fic_areas
denti cal ThbSSfad soksedafan e Sesianed o1 gash ofs oLBEL sBealf) c.freas
of a Wwgene{n{idleFrafa@n,BesLaf 1.2 Al Nl fOIC1R LerdialnsReci Fcepigture

or only when a specific condition is satisfied (€.g., only for apicture

t owhi cha seefenghangs: dét estdatefinctd ontirs pddedcandni made ch”a sCene
change is detected). 30[0089] SO A variabl e | ength decodi ng part
51 of a novhay iasgerdiecpditng ddodvee neartiaes: | emjpoldidenddes .t he @Wneoded
data nmultiplexed into the bitstreamto obtain the filter update

i nf or mat i oRSCARYHHE r ARpr ddiléEiroriysirte 53nEarreescpuf ran SHentyar fakahe
predi ction, process on each partition Pin of each,coding block Bn to
generate a* %??%.{%%Rﬁ%ﬁ?(ﬁ@?qnﬁﬁe B, ‘Pitké PRetigECBPIPAGtt o3 refers
above- nent | . i 1. .When_receiving.th ilter te informtion
fromt [E v%(r?irlg% gﬁﬁ%@%%%% ?101%8’:5‘3‘%%%%11, O%heecﬁ(nItPas%? gg‘l%gﬁeornoﬁa??t 53

refers 10 ¢Qeth6 o bht§lgRdate i dfaniatLi 9Hd%§a§§§cﬁgokﬁes@@rf@%@ﬁ%‘2i !

there is an update to the filter indicated rresponding in

[ 0090] Whemnglekerm ning fromthe result of the check that the 15 filter for
a certain area is replaced by a Wener filter, the intra prediction part 53
reads the t¢t¢el coefficients of the Wener filter which are included in
the filter update information to specify the Wener filter, and carries out
a filtering prod8syt shetaianimiiyg fpraadités egsvudigetPrhebghaskngha tive

W ener jil%giteln contrast, for an area in which no filter is replaced by a

W ener 1% | tHeT At FaTpredi EFPBn' PartPSHI¥CtY & FLPPEF byltSFng-the same
ret oo = B A0 16y TR BepLeh) o P ooy ding s ghosp. rnt i oneo
predictiongiener filter which are included in the filter update
information to specify the Wiener filter, and carries out a
filtering process on the intra prediction image P;" by usging
20 the Wiener filter. In contrast, for an area in which no filter
is replaced by a Wiener filter, the intra prediction part
selects a filter by using the same method as that which the intra
predictionpart according to above-mentioned Embodiment 1 uses,
and carries out a filtering process on the intra prediction
2y image P;" by using the filter.
[0091]
As can be seen from the above description, because the
moving image encoding device in accordance with this Embodiment

2 is constructed in such a way as to desgsign a Wiener filter which

30 minimizes the sum of squared errcors between a coding block and



25 image Pin by using the filter.
descri ption,

[ 0091] As can be seen fromthe above
because the noving i mage encodi ng device in accordance with

this Enbodinment 2 is constructed in sugh a way as to design a Wener filter
which 30 m nim zes the sum of squared errors between a coding block and 51

a predicti

degree of % eelirdi®ni ot Jvazh ctawh erhrar stlas wonpal edvwvi thi gt uSel ofr a

filter whi

Wener fil
advant age

on i mage, and, when the use of this Wener filter increases

t he

ch is selected fromone or nore filters which are prepared in

advance, CHIYPHIRS atRE| PEETRE HHocerB B AhelPr BUREL FEMCTNEFE BF W ng t he
t i nstead. of the selected.filt here i i ded
it 05 5B s PR Rr S, Eaat et huri Phre st 8O, Ao Bec

pocally as,Cagpal e W Lh: ahnyen TEDLT g0ed FIROGL TR she N AB2L, out o

the inventio

een described in its"prererre

UnderSEOOdfiﬁ@@rﬁﬂ%%ﬁﬁkkﬁﬁiKwﬁ@ﬂ@iﬁﬁééiﬁhi%nFﬂthE'b@Dﬁgiﬁé £he wiener
e

above-nenti oned

arbitrary

5] comp onente At edr dilgg stQ eanydofelekrt henabeves neptvomed an

enbodi nents, and an arbitrary conponent according to any one of the

above- mentd@ned: epdbodli nentsy caml det @niut B tdrduce herstiopel @f ¢imeors
| NDUSTRI AL APPLI CABI LI TY 20[ 0093] As nenti oned above, because
t he novi ngw}p}%@cgﬁag(;dqq@glly as compared with above~mentioned Embodiment

i nventi on.

10

2

30

1.
[0092]

While the invention has been described in its preferred
embodiments, 1t is to be understocd that an arbitrary
combination of two or more of the above-mentioned embodiments
can be made, various changes can be made in an arbitrary
component accerding to any one of the above-mentioned
embodiments, and an arbitrary component according to any one
cf the above-mentioned embodiments can be omitted within the
scope of the invention.

INDUSTRIAL APPLICABILITY
[0093]

As mentioned above, because the moving image encoding
device, the moving image decoding device, the moving image
encoding method, and the moving image decoding method in
accordance with the present invention are configured in such
a way as to, when an intra prediction unit carries out an
intra-frame prediction process to generate a prediction image
by using an already-encoded image gignal in a frame, select a
filter from one or more filters which are prepared in advance
according to the state of various parametersg asgociated with

the encoding of a target block to be filtered, and carry out

Wi | e

i'ments,” it is to be

odi nents can be nmade, various changes can be made in an



device, the noving i mage decodi ng device, the noving i mage encodi ng net hod,
and the noving i nage decodi ng nethod in accordance wth the present
invention are configured in such 25 a way as to, when an intra prediction
unit carries out an intra-franme prediction process to generate a prediction
i mage by using an al ready-encoded inmage signal in a frame, select a filter
from one o fncitexfinct precahibotn ar prpdéphafied imaegelanveiagcondi higlttert he
state of various paranmeters_associated with 30 the encoding of a target

bl ock to b4 ONFEvedthakRireardsi Gutnage anfiiidr thg bt beeBsN8PEP eI cti on

i b i the filter, d tput th dicti [ whi t he
il tering PFOGEEE HAG HEL P dar Piocl ToRE T ERCR HITH LrEMsa iridge Boher s ng

Iterin . K e ralting
are Sul tabie T URe e RCamvi IRREE 2R PG TRne, TR e g

i mage encagh g dRiRoe 0k 2481e0dh a0, Se MY NG ol ARge i b LD éndbghndeg-ee Of
efficiency, and the noving i nage decodi ng devi Ce and the novinhg i mage

decodi ng nethaddalr Rosiihtraled Ohcds engmet hvavd NgnicaEgdegdenoding dew«<e for
and a novi ng i mnage Wdecodi ng net hod of decodi ng an encoded novi ng | mage
wi th a hi ght degreeglofdeaffaec b€ neff i EXRANAT RONS IGF REEERENSES RUMERALIS1Y 0094]
1 encoding controllinglpart (encoding controlling unit), 2

device and the moving image decoding method are suitable for

use as a moving image decoding device for and a moving image

10 decoding method of decoding an encoded moving image with a high

degree of efficiency.

EXPANATIONS OF REFERENCE NUMERALS

[0094]

1 encoding controlliing part {encoding controlling unit), 2

15 block dividing part (block dividing unit}, 3 selection switch

(intra prediction unit and motion-compensated predictionunit),

4 intra prediction part (intra prediction unit), 5
motion-compensated prediction part (metion-compensated
prediction wunit), 6 subtracting part (difference image

20 generating unit), 7 transformation/guantization part (image
compression unit), 8 inverse quantization/inverse
transformation part, 9 adding part, 10 memory for intra
prediction, 11 loop filtering part, 12 motion-compensated
prediction frame memory, 13 Variable length encoding unit

25 (variable length encoding unit}, 31 variable length decoding
part (variable length decoding unit), 52 sgelecticn switch
{(intra prediction unit and motion-compensated predictionunit),
53 dintra prediction part {intra prediction wunit), 54
motion-compensated prediction part (motion~-compensated

30 prediction unit), 55 inverse quantization/inverse



15 bl ock dividing part (block dividing unit), 3 selection switch ( intra
prediction unit and notion-conpensated prediction unit ) , 4 intra
prediction part (intra prediction unit)s 5 notion-conpensated prediction
part (notion-conpensated prediction unit), 6 subtracting part (difference
i mge 20 generating unit), 7 transformation/quantization part (inage

conpr essi obrams f9rmBt igIvepset qudnt Ezaehoa/ inmeges geneansfioomatiion pafd, 9
adding part, 10 nenory for _intra prediction, 11 loop filtering part, 12
ot i on- confeNsRd B Thr KR <G sh L pafe STeHSRL NI Vat | &0 ReTeRy P reHeotR ng
unit 25 (variable |Iength _encodi unjt), 31 variable length decodi ng part
(Vari abl e WerbtHF tRRodR g "R )| B SRIBePTER: oW Q¥ (T B CE 4 on

unit and i on- e iction unit ) 53 intra prediction part
(intra prgg%%?ggﬁﬂgﬁi?%%ﬁéjmﬁgfﬁ%h-conpensated prediction part

(noti on- conpensated 30 predictionunit), 55 nversequanti zation/inverse
transformation part (difference i mge generating unit), 56 addi ng part
(decodedi nagegeneratingunit), 57menoryforintra prediction, 58 | oop
filtering part, 59 notion-conpensated prediction frane nmenory. 54 CLAIM

[ 1] A novi ng i mage encodi ng devi ce conpri sing: an encodi ng
controlling unit for determ ning a maxi num size of a coding block which is
a unit to be processed at a tine when a prediction process is carried out,
and al so determining a hierarchy nunber upper limt at a tinme when a coding
bl ock having the maxi num size is divided hierarchically, and for selecting
an encodi ng node which determ nes an encodi ng nethod Wof encodi ng each
codi ng bl ock fromone or nore avail abl e encodi ng nodes; a bl ock
dividing unit for dividing an inputted inmage into coding bl ocks each having
a predeterm ned size, and al so dividing each of said coding bl ocks
hierarchically until its 15 hierarchy nunber reaches the hierarchy nunber
upper limt determ ned by said encoding controlling unit; an intra
prediction unit for, when an inter encoding node is selected by said
encoding controlling unit as an encodi ng node corresponding to one of the
codi ng blocks into which the 20 inputted image is divided by said bl ock
dividing unit, carrying out an intra-frame prediction process to generate a
predi ction i mage by using an al ready-encoded i mage signal in a franeg;



a difference image generating unit for generating a difference inmage

bet ween the one of the coding blocks into which 25 the inputted imge is

di vided by said block dividing unit, ang the prediction i nage generated by
said intra prediction unit; an image conpression unit for
conpressing the difference i mage generated by said difference i mage
generating unit, and outputting conpressed data of said difference inage;
and 30avari abl el engt hencodi nguni tfor vari abl e-1 engt h-encodi ng t he
conpressed data outputted from said F@d&Sconpression unit and the encodi ng

node sel ec by sai d, encodi ng controlli unit to generate a bitstream
i nto whi cht[gﬂcocfédncaﬁltrhg ofNHT cFrt‘iﬁf{frr@s ROL: 1 §Q§fﬂ¥%eerjr&9ded data of 5 said

encodi ng node aﬂﬁ1@¥h%kﬁ%§f%%mt %ﬁ%&%hunit formﬁgpegﬁgﬁiﬁﬁgggmggfm

. b . M, .
prediction i mge, sal a predicti uni't “sel ects a pre ermned filter

fromone ofiporg £idd@lSg Wi RecRI&Pared:t %&Qéa@f@@egﬁé@@éaoyim@

filtering process on said prediction inmage by using said filter, and 10

out put s t heh@t edbetionti BRYEr OFe ¥R iGN cSai-detinbi@, RredACEDRe t8ihi Basy
carried out the filtering process to said difference i mage generating unit.
[2] The no¥imieramgey enotek ngided dermadcatdiangine shanna lgodhegebhosai d
movi ng i mage encodi ng device includes a 15 notion-conpensated prediction
unit for, WRER@nthat BRxéHEBdPAGenBde diy ik de diiar anrlsiaiad lonc odipdgior
controllin #git_as an encgdin de qorresEondin to the ane of the coding
bl ocks. | nt = WRTLHA & PREGREEE THRRYE TS LARS FaBa-By= S5t BPEPOCRIRTF PG

unit, rrykn .a_nmotiqgn-conpensated, predi ction process on _said 20
codingﬁglo%t ?88§§ﬁ8?af%“a p?% e i%%ofﬁaéﬁxﬁ@ %?néra”FgF%r%%%%i?ﬂgae, and

t he differgﬂg@aiﬂ@g§0@§$erating unit generates a difference inage between
the one of the coding ocks into which the inputted i mage i s divided by

said bl ock dividi RcURI &ivaddnd e ipr edi-iwminpes generadedlyeSahdoi ntra
predi ction unit 25 or said notion-conpensated prediction unit. ~ [3] The
novi ng i maged emgodilngkdewioeh aceotding toredatsm2inadesezn, t emdengabdobng
controlligg.unit determ nes a quantization paranmeter and a transformation
bl ock sizedWhiehnareaeisedf Wierd cesligiof bdoehcehimigechscedhpr essed fbe each

of the codipg bl ocks, $0 and al so determnes intra prediction paraneters or
inter " hl€rarchy number reaches the hierarchy number upper limit

determined by said encoding controlling unit;
an intra prediction unit for, when an inter encoding mode
is selected by said encoding controlling unit as an encoding
mode corresponding to one of the coding blocks into which the
20 inputted image ig divided by said block dividing unit, carrying
cut an intra-frame prediction process to generate a prediction
image by using an already-encoded image signal in a frame;
a difference image generating unit for generating a
difference image between the one of the coding blocks into which
20 the inputted image is divided by said block dividing unit, and
the prediction image generated by said intra prediction unit;
an image compression unit for compressing the difference
image generated by said difference image generating unit, and
outputting compressed data of gaid difference image; and

3l a variable length encoding unit for



56 prediction paranmeters which are used when the prediction process is
carried out for each of the coding bl ocks, the inmage conpression unit
carries out a transformation process on;the difference image generated by
the difference image generating 5 unit in units of a block having the
transformati on bl ock size determ ned by said encoding controlling unit and
al so quantvazesalfankéoyh coefdd cientlse cforgares shd fdrenonitipegeedyf usnng t he
quanti zation paraneter determ ned by said encoding controlling unit to

out put t heS3 rAndfagamceOsPrEiseiiont Ynghamtd At ey daBonet Aeleshrpidised
data of said differepnce ima and, when vari abl e-1 engt h- encodi ng, t he

conpr essed” ¥t a*0 ?e%OI??%‘ﬁJrjsﬁ‘?%l W%fget%cﬁﬁﬁ%%’?%r? Jfﬁtisﬁ’ﬁ%a"f‘ hE'&Rcodi ng
mde sel eated by sadl enepding cont rolLing uni b, 1he yariable Lengtfy

encodi ng unit varl engt h- encodes e intra prediction paraneters 15 or

the inter pyedicllom paraet ebse which gy s def epmlied, by said encoding

controlling unit, and the quantization paraneter and the transformation

bl ock size to gepesat eemdiiddisticeamrent prubiehibhe engeded data ofnsaid
conpressed data, the encoded data of said encodi ng node, encoded data of
sai d i ntrappeedicioomrd® patanet er predesardinati€ri preadif comomparaneter s,
encoded data of said quantization paraneter, and encoded data of said

t r ansf or maf i breb$ 0EK i 2ecapecpufed plrerddanfa] Tharwoss syt rafel epcbad ng
device according to claim3, wherein the intra prediction unit selects a
filter whiBRPFeSused Fordt RESHICEPINgMBRECEYs U "orid idbrat 1 o of 238 | east

o o @ LEgils Hie Mapk ot eh o Lo BIPALELL R0 gt phee ot
ST "SRR kg i Ditesg LosAld axdceederhgmee
and a targeéngtxeindouber . 57
[2] The moving image encoding device according to claim 1,
wherein said moving image encoding device includes a
19 motion-compensated prediction unit for, when an inter encoding
mode 1is selected by said encoding controlling unit as an
encoding mode corresponding to the one of the coding blocks into
which the inputted image is divided by said block dividing unit,
carrying out a motion-compensated prediction processg on gaid
20 coding block to generate a prediction image by using a reference
image, and the difference image generating unit generates a
difference image between the one of the coding blocks into which
the inputted image is divided by said block dividing unit, and
the prediction image generated by said intra prediction unit
25 or said motion-compensated prediction unit.
[3] The moving image encoding device according to claim 2,
wherein the encoding controlliingunit determines a quantization
parameter and a transformation block size which are used when
the difference image is compressed for each of the coding blocks,

30 and also determines intra prediction parameters or inter



filtered, and the intra prediction paraneters determ ned by said encodi ng
controlling unit. [5] The noving i mage encodi ng device according to claim1,
wherein the intra prediction unit desigps a Wener filter which 5 mnimzes
a sum of squared errors between the one of the coding blocks into which the
inputted image is divided by said block dividing unit, and the prediction

i mage, andyradiertimme phraueteWendridh |2ee usedeasesn atbegreedifcrigduct i on
in prediction errors as conpared with use of the filter selected fromthe
one M or mF¥FFFT fér Gt eh Mtefpreprre®h Rhadrhidy] PéaFFsestbatiname
filtering Process on t he prediction inmag aid Wener filter,

Padt:
i nstoad of TR 485 18 Wi ToorHe FnPlE Br bBFLE SRMaRT P MO SeF BcPBd Aand

out puts the i.ctl i i id . otr redj cti i

car i ed our PHEe i et ea 8ROy S o bR RE LA bty g

uni t, agnd (e varbabke bength encedingqurht vanhabhbenhenghhsensedes, dilter
coefficients of the Wener filter designed by said intra prediction unit
and mul ti plexesnaneddeddal anebdsagtdridder isaphhieiem s1kat@udle: zes
bitstream 20[6] A noving i mage decodi ng device conpri sing:

avar i abl eltermgtditeoodiosgunicifesrt sv afi ablid- Hefigehedeeodinage emg odetngatlee

mul tiplexed into a bitstreamto obtain conpressed data and an encodi ng node
whi ch ar e |55l Zt e WPRKaBaERY ¢ie teodi i bPuddest 4 BRECARNE R 1 9reker®5 i s
hi er ar chi cal ,I%/ﬁdi vided; an intra_predictjion unit for, when an encodi ng node

associ at ed™Wit Foa°tbRithd W bERMRAPER e VETT HPt e dUeRgtredet 08588y Sai d
vari abye | anothedecodiog Wi, is.an v a;engoding mmde,. carrui ng ou an
intra-frane pr 68I Ion process 10 generate a
variable-length-encoding the compressed data cutputted from
said image compression unit and the encoding mode selected by
said encoding controlling unit, the variable length encoding
unit variable-length-encodes the intra prediction parameters
15 or the inter prediction parameters which are determined by said
encoding controlling unit, and the gquantization parameter and
the transformation block size to generate a bitstream into which
the encoded data of said compressed data, the encoded data of
sald encoding mode, encoded data of said intra prediction
0  parameters or said inter prediction parameterg, encoded data
of said quantization parameter, and encoded data of said
transformation block size are multiplexed.
(4] The moving image encoding device according to claim 3,
wherein the intra prediction unit selects a filter which is used
20 for the filtering process in consideration of at least one of
a size of the block on which the intra prediction unit carries
out the intra prediction, the quantization parameter determined
by said encoding controlling unit, a distance between the

already-encoded image signal in the frame which ig used when

30 generating the prediction image and a target pixel to be



30 prediction image by using an al ready-decoded i nage signal in a frane;

a difference image generating unit for generating a pre-conpressed
difference image fromthe conpressed daja associated with the coding bl ock
vari abl e-1 engt h-decoded by 5 said variable | ength decoding unit; and

a decoded i mage generating unit for adding the difference i mage generated
by said diffkererme iamayegenertatd nyramiat iand gahenmteditdorermagsl gaener at ed
by said intra prediction unit to generate a decoded inmage, wherein

when gener#IhFErHE Predition iidihenidai d intra prediction unit selects a
pr edet er m %d filter fromagne or nnrgéfil ers which are regared,in

advance, chatried Buftey 9 (BRIRgePFEEARE BRVIEF d*PF RETLRY ohCi FERYE by usi ng
said filt p redi.ction. i j.C kd-intr

predi ot ottt h EHREEEat PESRETEH 0 RS SR P b PPt e

| mage gengf AliNg Al ouh QT Be,ARMENG- RIS A8LRM PH-d8Yd ¢ ARESING L O
claim®6, wherein said novingimge encodi ng device includes a

not i on- corpensat ey ediehi eReUMhbuf O&d Mhefe tike deneaddngymeded 20 ock
associated with the coding bl ock, which is variabl e-1ength-decoded by the
vari abl e l@&ngtdimecoaditngandi the irsre@in dmitcer ieagedi agd nodesn carer pEngaiodit a
mot i on- conpensat ed prediction process on said coding block to generate a
predi cti oVighije byl et ngrareadast encedtarg e ammiude e codder ¢ daglel on
generating unit adds the difference i mage generated by the difference i mage
gener at i ng Ut %® &FdPReapredi-dit gfsi %g}g"egghé?zﬁf-’e%e}rﬁ/“i% finstt BRprdef cti on

unit of, sald notion-conpensat.ed prediction unit.to generate a decoded
rage T 8 4T TG o R PR e Ge B PAG G b EEPrg D " e . 5
wherei nth i codi ' yariabl e- ~ t oded
Gata mil o] exed ThEa R oy ot T ohm o ohral habamreesed taaras MeEneodi ng
nmode, intrg predl GlidHeRRLEMRLEN 51 Dfet REEIcIPEGE €hi 0B PREQIBEERS, udit
guanti zati on paranmeter, and a transformati on bl ock size which are

associ at echas tde leattedf arhe coagiung hhecksedandibtheidaféeseneiri ¢ageid
generating unit inverse-quantizes the conpressed data associated with the
codi ng bl okt wehicgledis tign able-hamgerrdedodet Wie faildevdnicablkeckeagth
decoding unit by using the quantization paraneter associated with said
codi ng*10 Do e &Sy 1 BEIGUFCRAT P hiRY s&th afdthFREt YOh: PPOBeSI B t he

conpressed_ dat a inver.se-quanti.zed thereby in uniits_of a block.having.said
Cranst or Bl YatR g bnarate s Shredesnnr 1586 T T T b SRALE  Hhge.
the Wiener filter designed by said intra prediction unit and

multiplexes encoded data of said filter coefficients into the

bitstream.
20 [6] A moving image decoding device comprising:
a variable length decoding unit for

variable-length-decoding encoded data multiplexed into a
bitstream to obtain compressged data and an encoding mode which
are assoclated with each of coding blocks into which an image
25 is hierarchically divided;

an intra prediction unit for, when an encoding mode
associatedwith a coding block which is variable-length-decoded
by said variable length decoding unit ig an intra encoding mode,
carrying out an intra-£frame prediction process to generate a

30 prediction image by using an already-decoded image signal in



[ 9] The novi ng i mage decodi ng devi ce according to claim@8, 15 wherein the
intra prediction unit selects a filter which is used for the filtering
process in consideration of at |east O@ﬁ of a size of the block on which
the intra prediction unit carries out the intra prediction, the

guanti zati on paraneter variabl e-1ength-decoded by said variable | ength
decodi ng uniixar®d); a di stance between the al ready-decoded i nage signal in
the franme which is_used when generating the prediction i nage and a target
pi xel to be fil fered farrPehelPAELa ISNEdiEHingn Prrtankper generating a

vari abl e-1 engt h-decoded_by .said vari able | ength decoding unit. [1.0] The
o o e SRR EHAL A SIILR EHCt O ar BRk e i

vari abl e | . decodi . ' iabl.e- -.decodes t encoded a

mul ti pl ex e§d | n{]loa{j]i%cgqtllr\g% tLHrHeéarr%/ Cf%{)lrgggtb% Ang{]g%{}el%%gloeemﬁfelnék gjn“tcglecg C?ead ener
filter,; theiptya - pned cid, e Wnide &aidd epQut 4he filtering process on the
prediction image by using said Wener Tilter instead of the 30 filter which

the intra predict BeBodsiitichas seheetednfnomd her HRiANELBE ADF E=fddders
whi ch are prepared in advance, and outputs the prediction inage on which

t he intra pregh ddmmraned dyasacdr di édeoahcehémbget @enagapiogessit ade
decoded i mage generating unit. [11] An noving i mage encodi ng net hod

conpri si ngthe predicehdodiasy Jeostrrskdppycassingnisraprerdhnt &ae odiy
control li ng unit determ ning a nmaxi num size of a coding block which is a
unit to be"ProvsHE f# FITHS wiEiES predictt on process is carried out and

al so dﬁ)t ermni ngﬂh%nhi e(e%re%g :.Lrlllunng1 M uggﬁr #llmnt at_a tine i/vhen. aEcodi ng
bl ock havi ng t he maxi muim<size s divi d& iF&rarchi %[3?%/5 and %elje% 1ﬁ‘lg an
encoding_pdes Wi o, detierddnes. an sacadt ogn IRLAed 10l 2Re0di 19, B3GR, £odi N
bl ock fromone or nore avail abl e encodi ng nodes; a bl oc i VI sion

processi ngf steprHferd il gek wha g 1unkEvihdeyiding &0 curbdt £ £0cdBge 1 nto
codi ng bl ocks each having a predeterm ned size, and al so dividing each of
sai d codi ngrdodexksohi eaad chiredlbyiant i hapesbly ermdmnehyanuhberl teachasdt he

hi erarchy nunber upper limt determned in said encoding control processing
step; 20arPiwrits phedinadicH rotesse g sheph gl ldvhehraprientiet ioncatithg node
is selected in said encoding control processing step as an encodi ng node
cor r espondidy T3 oA AUt Hel® ol HE BHEE R PR TS WP cFP 1 hel$ Fpded etM3Sfage i s
divided in sﬁai d thIQCk ditvi sion processing step, an intra prediction unit
carrying olit ' 25 an § nt'ta-frame predi ction process to generate a prediction

image by using ahah{RAdY encRded-TRIBShaRdkel BB B to claim 6,
wherein said moving image encoding device includes a
motion-compensated prediction unit for, when the encoding mode

20 associated with the coding block, which is
variable-length-decoded by the variable length decoding unit,
is an inter encoding mode, carrying out a motion-compensated
prediction process on said coding block to generate a prediction
image by using a reference image, and the decoded image

20 generating unit adds the difference image generated by the
difference image generating unit and the prediction image
generated by the intra prediction  unit or said
metion-compensated predictionunit to generate a decoded image.
[8] The moving image decoding device according to claim 7,

30 wherein the variable length decoding unit



a difference image generation processing step of a difference i mge
generating unit generating a difference image between the one of the coding
bl ocks into which the inputted 30 inmaggyis divided in said block division
processing step, and 61 the prediction inmage generated in said intra

predi ction processing step; an i mage conpression processing step of
an i mage conprasis:-orenu - donpies shegetheddd fdereence tipageegenstatigd: i n
said difference i mage generation processing step, and outputting conpressed
data of sapdteifdast dcelitpdge coapgessed dagayaphapiecdongthodad HytH* ocess

step of a varjable | ength encodlng unj t vari abl e-1 engt h- encodlng t he
corrpressed?”ﬁed‘i“ac rbu dMeresEi d Fna]gfét%rrﬁlrgéélcﬁﬁog‘r oReE3MRAGSSFep @nd the

VVencodlng(1 ected i_n ald en odi.n trot pro%§sskng ste
gener at e a%lI% real T WS W ceﬁf efi % I%‘al?taoorfmasall d' Corpreséd ‘@‘éjta and
encoded, dal 4 ofs33daeB60d) g, Made. AT ¢ ubid Phexeds WSSl Wagh ganerating

the prediction inage in said intra 15 prediction p ocess step, a

predet er m dregr dbdd@F Ifm% ec@h fLOMmPneOf - Noferdidd efifar £8g arene
prepared i n advance, tering process is carried out on said prediction

i mage by usomgresadell fohter asandithedprdditctilon codgeyoblwnhicchwliieh fidtering
process has been carried out is outputted to said 20 difference i mge

gener at i ngvaimniabl¢1xngtinold eriddiryesdédodiniplley ilcadtbnpefedagg unit  a
vari abl e | ength decode processing step of a variable |ength decoding unit
vari abl e- I%ﬁﬁ@ﬁnﬂéﬁﬁﬁHH@néﬁé@GéHWﬁﬁ%FWﬁﬂ?¥6?§?€&atﬁﬁdv PESCr @AM £D

obtaln co se ata and an_25 enco gt are aSSOCIate mnth
each of! g%i[%@‘ E%rFﬁ?S WAT R éﬂ"?ﬁﬁa ?%%?%?“é%%%%ofeo%
an intra éﬁrﬂ;&%%%fd%aﬁceiib@%sét g& %Eaz‘é‘aeﬂhgi?eﬁ LG JPde Qsﬁaﬁ)@t ed

with a codi is vari I"'engt eco in sald var
llength decpgei 30 PELESSLREnSEBPnASiaA '%Ebéken%QQ%ngﬂ@ﬂﬂﬁeﬁﬁkéiéraa

prediction

pre-compressed difference image.
[9] The moving image decoding device according to c¢laim 8,

15 wherein the intra prediction unit selects a filter which is used
for the filtering process in consideration of at least one of
a size of the block on which the intra prediction unit carries
out the intra prediction, the quantization parameter
variable-length-decoded by said variable length decoding unit,

20 adistance between the already-decoded image signal in the frame
which is used when generating the prediction image and a target
pixel to be filtered, and the intra prediction parameters
variable-length-decoded by said variable length decoding unit.
[10] The moving image decoding device according to claim &,

25 wherein when the variable length decoding unit
variable-length-decodes the encoded data multiplexed into the
bitstream to obtain filter coefficients of a Wiener filter, the
intra prediction unit carries out the filtering process on the

prediction image by using said Wiener filter instead of the

30 filter which the intra prediction unit has selected from the



62 unit carrying out an intra- frame prediction process to generate a

predi ction image by using an al ready-decoded i nage signal in a franeg;

a difference image generation processing step of a difference image

generating unit generating a pre-conpressed difference inage fromthe

conpressed data associated with the coding bl ock vari abl e-1 engt h-decoded in

sai d vari abhe drengtk fetodes priocds siregpsteprednd: addecodedandagetgensr at i ng
process step of a_decoded image Wgenerating unit adding the difference

i mge genefat e ¢h SRl e di T3 % evie el ity et fe ner . o g oeleks @i rign st eprand t he
rediction image. generated ipn said intra prediction processing step to

generate a?%%%gﬁ%gCﬂﬁthF@mh%%¥ﬁ?F%ﬂﬂﬂ1P§85§F§tiE@ ﬁﬁgapgﬁﬂpéﬁgonl? Be in

said intr i ctli processing step, a predetermned filter is
sel ected ??%%%%%%g% 1Erlrlgg:e'filters whi ch are prepared in advance, a

filterigng p{pﬁeggniﬁb&%ﬂgifﬁéé&ﬂedgbéﬁﬂéiﬁggﬁ&&ﬂédybﬂi gg, by using said

filter, and the prediction i mage on which the filtéring process has been

carried out is o puhtedihg saird 20 decodedsingoetgenesat bhg eiddding
controlling unit determining a maximum size of a coding block
which is a unit to be processed at a time when a prediction
process is carried out and also determining a hierarchy number

10 upper limit at a time when a coding block having the maximum
size is divided hierarchically, and selecting an encoding mode
which determines an encoding method of encoding each coding
block from one or more available encoding modes;

a block divigion processing step of a block dividing unit

I dividing an inputted image into coding blocks each having a
predetermined size, and also dividing each of said coding blocks
hierarchicallyuntil its hierarchy number reaches the hierarchy
number upper limit determined in said encoding control
processing step;

20 an intra prediction procesgsing step of, when an inter
encoding mode is selected in said encoding control processing
gstep as an encoding mode corresponding to one of the coding
blocks into which the inputted image is divided in said block
division processing step, an intra prediction unit carrying out

20 an intra-frame prediction process to generate a prediction
image by using an already-encoded image signal in a frame;

a difference image generation processing step of a
difference image generating unit generating a difference image
between the one of the coding blocks into which the inputted

30 image is divided in said block division processing step, and
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the prediction image generated in said intra prediction
processing step;

an image compression processing step of an image
compression unit compressing the difference image generated in
salid difference image generation processing step, and
outputting compressed data of said difference image; and

avariable length coding process step of a variable length
encoding unit variable-length-encoding the compressed data
outputted in said image compression processing step and the
encoding mede selected in said encoding contryol processing step
to generate a bitstream into which encoded data of said
compressed data and encoded data of saild encoding mode are
multiplexed, wherein

when generating the prediction image in gaid intra
prediction process step, a predetermined filter is selected
from one or more filters which are prepared in advance, a
filtering process is carried out on said prediction image by
using said filter, and the prediction image on which the
filtering process has been carried out is outputted to said
difference image generating unit.

[12] A moving image decoding device comprising:

a variable length decode processing step of a variable
length deceding unit wvariable-length-decoding encoded data
multiplexed into a bitstream to obtain compressed data and an
encoding mode which are agssociated with each of coding blocks
into which an image is hierarchically divided;

an intra prediction processing step of, when an encoding
mode associated with a coding block which ig
variable-length-decoded in said variable length decode

processing step is an intra encoding mode, an intra prediction
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unit carrying out an intra-frame prediction process to generate
a prediction image by using an already-decoded image signal in
a frame;

a difference image generation processing step of a
difference image generating unit generating a pre-compressed
difference image from the compressed data associated with the
coding block variable-length-decoded in said variable length
decode processing step; and

a decoded image generating process step of a decoded image
generating unit adding the difference image generated in said
difference image generation processing step and the prediction
image generated in said intra prediction processing step to
generate a decoded image, wherein

when generating the prediction image in said intra
prediction processing step, a predetermined filter is selected
from one or more filters which are prepared in advance, a
filtering process is carried out on said prediction image by
using said filtexr, and the prediction image on which the
filtering process has been carried out is outputted to said

decoded image generating unit.



