SPECI FI CATI ON TI TLE OF THE | NVENTI ON MOVI NG | MAGE ENCODI NG DEVI CE, MOVI NG

| MAGE DECCDI NG DEVI CE, MOVI NG | MAGE CODI NG METHOD, AND MOVI NG | MAGE
DECODI NG METHOD FI ELD OF THE | NVENTI ON fOOOl] The present invention
relates to a noving i mage encodi ng device for, a noving inmage decodi ng
device for, a noving i mage encodi pgenethodrobywy and a novi ng i mage decodi ng
nmet hod of 10 carrying out an intra prediction process or an inter
predi cti onTpl'dEesF TEECaANVENDUONpr edi cti ve encodi ng. BACKBROUND OF THE

| NVENTI ON [ 0002] Intra prediction nodes for use in an AVC/ H. 264 encodi ng 15
met hod, ealtRVENGWAMARECENCPRINEt DEHIGH, iH@VéN@réMA@EiDEC©E65@5§E§TCarried
out by a novi 'na e encodi ng device, will be explained. One intra

i
predlctlonMﬁgangSM FEntHahde MR F8{l MO8d N L Ma5Eh DB 6BRNGNMETHEBmM

anong a, pl nodes. Fig. 15 is an explanatory draw ng

shomnng |nF§§L% éﬁl&ﬁﬁoﬁgkﬁﬁkggyn 20 the case of a 4x4 pixel block size for
| um nance. E e case of a 4x4 pixel block size for lum nance, nine intra
prediction noges including a node 0 to a node 8 are defi ned. [0003] In the

exanpl e of Fig. 4B ;ﬁa@céwmh%mgherémg%oom%vﬁ%segqa@ebéﬂ% ?. o

encoded, and each black circle shows a pixel that 1s u for pre
and that existgeifoan sahbeady- encoded: adjateakvibecker, wam@%g@ma%@ )
eac

intra prediction node associated with an average prediction in whic
pi xel in thecvdiget mbltbck tof beamhcadedviiagpriedivet ettdnyiing method of
il carrying out an intra prediction process or an inter prediction
procegss to carry out predictive encoding.
BACKBROUND OF THE INVENTION
[0002]
Intra prediction modes for use in an AVC/H.264 encoding
15 method, eachof which can be set inan intra prediction processes
carried out by a moving image encoding device, will be explained.
One intra prediction mode for luminance can be selected for each
block unit from among a plurality of prediction modes. Fig.
15 is an explanatory drawing showing intra prediction modes in
20 the case of a 4x4 pixel block size for luminance. In the case
of a 4x4 pixel block size for luminance, nine intra prediction
medes Including a mode 0 to a wode & are defined.
[0003]

.....

In the example of Filg. 15, each white civele shows a pixel
2 in a block to be enceded, and each black circle shows a pixel
that is used for prediction, and that exists in an
already-encoded adjacent block. The mede 2 is an intra
prediction mede associated with an average prediction in which

each pixel in the target block to be enceded is predicted by

30 using the average of adjacent pixels existing in the upper and



30 using the average of adjacent pixels existing in the upper and |left
bl ocks. The nodes other than the node 2,are intra prediction nodes
associated with a directional predictionh. [0004] The node O is an intra
predi ction node associated with 5 a vertical prediction in which adjacent

pi xel s in thecuppescdd ockras enbapeat@dier rephhcated ta&r eatg-»l ypalar ows
of pixels along a vertical direction to generate a prediction imge. For
exanpl e, tbeetbdeibni sodekeetedeihendt hethasgét rbtockntd pee@beoded.is a
vertically stri?ed pattern. Further, the node 1 10 is an intra prediction
node associl8f@dlwith a horizontal prediction in which adjacent pixels in
the left block are repeatedly replicated to create plural colums of pixels
al ong a hori zont Are divéet orf 38! géverabecdipradicirer pritigelarAdedéhlof the
nodes 3. t0_8 igter ol ati.on Eixels runnﬁng in a 15 regeternined direction
(i.e., hdi PelErbA 8hoRh By hrPBuws) VA 6" gdfér aERE B@X% ¥ ng™t hBSadPagEent

pi xels in t l.eft. b k.to rate a predi ction imge.
P0005] 1 n PROS eace  PRa pion ShEqert B St tl SPaa e 1Rt a

predicti onah_éng@kfg@@iegm be-sal g6t ed $4,0mAxd 2pb X8k 5o+ 838 iRixel s, »apd

16x16 pixels. T'n the case of 8x8 pixels, nine intra prediction nodes are
defined, |&kempbhel heheasedef 04x4 pkxelsedl AneéAnthastawhéh bhisx tH tbe case

of 16x16 pixels, tour intra prediction nodes \Aida are called pl ane

predi ctionsncoded is a vertically striped pattern. Further, the mode 1
10 is an intra prediction mode associated with a horizontal
prediction in which adjacent pixels in the left block are
repeatedly replicated to create plural columns of pixels along
a horizontal direction to generate a prediction image. In each
of the modes 3 to 8, interpolation pixels zrunning in a
16 predetermineddirection (i.e., a direction shown by arrows) are
generated by using the adjacent pixels in the upper block or

the left blcck te generate a prediction image.

[0005]

In this case, the block size for luminance to which an
20  intra prediction is applied can be selected from 4x4 pixels,
8x8 pixels, and 16x16 pixels. In the case of 8x8 pixels, nine
intra prediction modes are defined, like in the case of 4x4
pixels. In contrast with this, in the case of 16x16 pixels,
four intra prediction modes which are called plane predictions
2y are defined in addition to intra prediction modes asscciated
with an average prediction, a vertical prediction, and a
horizontal prediction. Each intra prediction mode associated
with a plane prediction is a mode in which pixels created by
carrying out an interpolation in a diagonal direction on the

30 adjacent pixels in the upper block and the adjacent pixels in



25 are defined in addition to intra prediction nodes associated with an
average prediction, a vertical predictign, and a horizontal prediction.
Each intra prediction node associated wth a plane prediction is a node in
whi ch pixels created by carrying out an. interpolation in. a. diaclonal.

direction enether$Opadi-acent pi¥elgekinatherugpetehl ogkyand the adjacent
pixels in the left block are provided as predicted val ues. [0006]

In a directlcondal prediction node in the case of a block size of 4x4 pixels
or 8x8 pixels, because predicted values are generated al ong a predeterm ned
direction (e.g.,Ia aidiestdtoref]l pFedeégrteées) npdehen priedictdcow fetf btbehcy

i ncreases and the code anount can be reduced when the direction of a
boundary (&dge)°bft dnréBpeétoT P PREFER SmelPehRds e e &l rdcd o leloWATBy t he
predi ction node. Egmexer, when f he dhéﬁ%%kfn of .an edge of an,10 object in
a bl ock’ do8§"RbE hlt ThOthe® diretti o BRI pri&difcti BnCibBECPRe code
anount cannot, be reduced . because. the predi.ction efficiency decreases. The
f ol | owi ng Bgf%hgegg?%? hggmip%?s%_%%%seg%ﬁééﬁﬁngﬁ§ﬂ§§H§% éngﬂjp%aﬁé?ng t he
code amountypehat &g o, WUARRY GHEE! AR ADAES: D IRl YoUskng A (L

ége)
frequency information table for storing the counted frequency of occurrence
of an intrarpeadceticen Mde. HOWRYlatdied StHILCESSAFYL 40 PRESPRI Byt PEe

frequency information table in advance. Related art docunment 20 Patent
reference prediction mode. However, when the directicn of an edge of an
It object in a block does not match the direction shown by the
prediction mode, the code amount cannct be reduced because the
prediction efficiency decreases. The following patent
reference 1 discloses a technology capable of reducing the code
amount related to intra prediction wmodes by simply using a
15 frequency information table for storing the counted frequency
of occcurrence of an intra prediction mode. However, it is
necessary to prepare the Irequency information table in
advance .
Related art document
2l Patent reference
[6007]
Patent reference 1L: WO 2008/123254
SUMMARY OF THE TNVENTTION
PROBLEMS TO BE SOLVED BY THE INVENTION
20 [oCc08]
Because the conventional moving image encoding device ig
congtructed ags above, increase in the number of selectable
directional prediction modes increases the probability that the

dirvection of an edge matches the direction shown by a prediction

30 mode, and hence the prediction efficiency can be improved. A



[ 0007] Patent reference 1: WD 2008/ 123254 SUMVARY OF THE | NVENTI ON PROBLEMS
TO BE SCOLVED BY THE | NVENTI ON [ 0008] Be%ause t he conventi onal noving i nmage
encodi ng device is constructed as above, increase in the nunber of

sel ectabl e directional prediction nodes increases the probability that the

direct |0nﬁ@6b@@me‘jﬁ9ﬁ, Mabehesrt he 1did eehd onnshewrebyi@ phedinGind 0,30
node, and hence the prediction efficiency can be inproved. A problemis,
however, t haflethabiacdeasetidnd herumberi of meakectabses did ecldrenale in

predi cti on nodes causes an increase in the code anount of information about
intra prediceei ondapgiesunt 0809 nformat icFhekprgs émt: riznpentiiion ios madesi.n
order to solve the above-nentioned problem and it is therefore an object
of the pred@Af®invention to provide anoving i nage encodi ng device and a
movi ng | mage encodin% nethod,c%pabLe of, reduci the increase in the code

in
amount Of i nfor mabFoRTEE6UF iTAYER T8 it i‘Bﬁg“f‘m Bs OTP6 Y t£9 sS@hbE heReobj ect

of the pregent .invention.is 1o, provide.a npvj ] e decodi ng devjce and
anovi ng in%%gvgegglgﬁanﬁgt%%%bl ?bﬁm%gﬁ‘ ésa%%%F%ggg% %%éﬂﬁﬁ% epﬁehﬁ?oned

oo TR R RO g PRy o 0. A o
a moving image encoding method capable of reducing the increase
in the code amount of information about intra prediction modes.

10 It is another object of the present invention is to provide a
moving image decoding device and a moving image decoding method
which c¢an be applied to the above-mentioned moving image
encoding device and the above-mentioned moving image encoding
method.

15 MEANS IFCR SOLVING THE PROBLEM
foelo]

In acggoerdance with the pregent invention, there is
provided an image encoding device in which when generating a
prediction image of a color difference gignal, a prediction

) image generating unit carries ocut an intra prediction process
on a target block to be encoded of the color difference signal

by using an intra prediction parameter which is the same as an

intra prediction parameter which the prediction image
generating unit uses when carrying out the intra prediction
2y process on a target block to be encoded of a luminance gignal,

or carries out the intra prediction process on the target block
to be encoded of the coler difference signal by applyving an
average prediction to the target block to be encoded, and a
variable length encoding unit variable-length-encodes a flag

30 showing whether the prediction image generating unit carries



[0010] In accordance wth the present invention, there is provided an i nmge
encodi ng device in which when generating a prediction image of a col or
difference signal, a. prediction 20 i mage generating unit carries out an
intra prediction process on a target block to be encoded of the col or

di fferencegitgnale By U RE-&N dNIA rQA L 1QD P anetess Whi ghii ot he sanme
as an intra prediction paraneter which. the prediction inmage genera | n,q

uni t uses whendeadrsyidige eutlobhei At eaepeed TN 25upt NEEeSs Gank Largat

bl ock to be encoded of a |um nance signal, or carries out the intra

pr edi cti onppedéess conpehentbegets bleik usedbéoentcloe edinomarhe cdloorl as

di fference signal by applying an average prediction to the target block to
be encodedthgnd e RAarpBa®iECt Boiyt haspeslrhg widich Vidrg abrediehyeh- émaodes a

fla . , . . ' .
g v generating unit uses when carrying cut the intra prediction

process on the target block to be enceded of the color difference
signal.

ADVANTAGES OF THE INVENTICN

{co11)

{0 Because the image encoding device in accordance with the
present invention is constructed in such a way that when
generating a prediction image of a color difference signal, the
prediction image generating unit carrieg out the intra
prediction process on the target block to be encoded of the color

13 difference signal by using the intra prediction parameter which
ig the sgsame as the intra prediction parameter which the
prediction image generating unit uses when carrying out the
intra prediction process on the targef block to be encoded of
the luminance signal, or carries out the intra prediction

20 process on the target block to be encoded of the color difference
signal by applying an average prediction to the target block
to be enceoded, and the wvariable length encoding unit
variable-length-encodes the flag showing whether the
prediction image generating unit carvries out the intra

20 prediction process on the target block tobe encoded of the coloer
difference signal by using the same intra prediction parameter
as that used for the luminance signal as the intra prediction
parameter which the prediction image generating unit uses when
carvying out the intra prediction process on the target black

30 to be encoded of the color difference signal, there is provided



30 showi ng whet her the prediction i mage generating unit carries out the
infra prediction process on the target block to be encoded of the color
di fference signal by using the same intrfa prediction paranmeter as that used
for the |um nance signal as the intra prediction paraneter which the
predi cti onanmageagengeabr Nge Ui t aiB€ St WenhGa! IHaNG cadt aliBenitnteadated
predi ction process on the target block to be encoded of the color
di fferencetsi ghal inADYANFAGES: Obn Tinkdd NVMENE (ON J0@1E| cBeoause ffkechnage
encodi ng device in accordance with the present invention is constructed in
such a way stlyaelwhen tgenér aedngiagptedi pridackrageeéfiaieoryr difference
signal, the prediction ima epgeneratln unit carries out the intra

a

pred|ctlonBﬁﬁggeggsgﬁIPﬁéo 5B 56kURESbe encoded of the col or

dlfferepce ;b 22 by using the intra prediction paraneter which is the sanme
as the Pntrt g' di ction paraneter which the prediction inmage generating

unit uses W@%ﬁco dX% 9 PLG SNG BY L ARG SN RIEQGERS: P4 L BE LAL HS!

block to be e
device in accordance with Embodiment 1 of the present invention;

[Fig. 2] Fig. 2 is a block diagram showing the internal structure
of a variable length encoding unit 13 of the moving image

{0  encoding device in accordance with Embodiment 1 of the present
invention;

[Fig. 3] Fig. 3 is a flow chart showing a process (moving image
coding method) carried out by the moving image encoding device
in accordance with Embodiment 1 of the present invention;

15 [Fig. 4] Fig. 4 is an explanatory drawing showing an example
in which each largest Dblock to be encoded is divided
hierarchically into a plurality of target blocks to be encoded;
(Fig. 5] Fig. 5 is an explanatory drawing in which (a) shows
a distribution of partitions divided, and (b) shows a state in

20 which an encoding mode m(B") is assigned to each partition
through the hiervarchical division;

[Fig. 6] Fig. 6 is an explanatory drawing showing an example
of an intra prediction parameter (intra prediction mode) which
can be selected for each partition P;” in a target block to be

25 encoded BY;

[Fig. 7} Fig. 7 is an explanatory drawing showing an example
of pixels which are used when generating a predicted value of
each pixel in a partition P;” in the case of 1;"=m"=4;

[Fig. 81 Fig. 8 is an explanatory drawing showing an example

36 of already-encoded neighboring partitions which are used for



the | um nance signal, (
target bl ock to be encoded of the color .difference signal

average prediction to the target block to be encoded, and the variable

| engt h encoding unit variabl e ength-encodes the flag show ng whet her the

predi cti on daTege sgener abf Ng Unkdd Cafdd ega0uk the kAt ran?s ppedugtionn

process on the target block to be encoded of the color difference signal
usi ng the samementnracr edivetricanipar ageter as that used for the | um nance

signal as the infra prediction parameter which the prediction i mge
gener ati ng [aict- GseEidgheh Tarawyianploutattdwy ldrere nopeddivctigoanpraeepdeon t he
target block 30 to be encoded of the color difference signal, there is

provi ded

i

20

¢f index values respectively indicating 17 types of intra
prediction medes, and prediction direction vectors of 16 types
of directional prediction modes excluding an average
prediction;
[Fig. 10} Fig. 10 is a block diagram showing a woving image
decoding device in accordance with Embodiment 1 of the present
invention;
[Fig. 11) Fig. 11 is a block diagram showing the internal
structure of a variable length decoding unit 31 of the moving
image decoding device in accordance with Emboediment 1 of the
present invention;
[Fig. 12] Fig. 12 is a flow chart showing a process (moving image
decoding method) carried out by the moving image decoding device
in accordance with Embodiment 1 of the present invention;
[Fig. 13} Fig. 13 is an explanatory drawing showing an example
of a partition P;" of a luminance signal and partitions P;" of
coloxr difference signals;
[Fig. 14] Fig. 14 is an explanatory drawing showing a prediction
image yet to be filtered and a prediction image {iltered; and
[Fig. 15] Fig. 15 is an explanatory drawing showing intra
prediction wodes in the case of a 4«4 pixel block sirze for
luminance.
EMBODIMENTS OF THE INVENTION
[o0c13]

Hereafter, in order to explain this invention in greater
detail, the preferred embodiments of the present invention will

be described with reference to the accompanying drawings.

or carries out the intra prediction 20 process on the
by applying an

by



an advantage of being able to reduce the code anount related to the intra
predi ction node of each of the color difference signals wthout reducing
the prediction efficiency. BRIEF DESCRI BTI ON OF THE FI GURES 5[0012] [Fig.
1] Fig. 1 is a block diagram show ng a novi ng i nage encodi ng device in
accor dance bl iEebedhment 1 of the present invention; [Fig. 2] Fig. 2 is a
bl ock di agram showi ng the internal structure of a variable |ength encoding
unit 13 of the nmBYpngl iikBgeltieacadi-ag devw ey kmactos daree: wWntbding
Enbodi ment 1 of the present invention; [Fig. 3] Fig. 3 is a flow chart
showi ng a pleygessi( povpnganmage. tdoBinhgd meehod) o £ &heirede sutt hyvehe inovi ng

i mge encodi ng device in accordance with Enbodi ment 1 of the present

i nventi on; RetsrprEng. ta]FHy g.1 4 vihenaifeegpVandt arvyi e irgiasdh elosg ranaexanpl e
in which each | argest block to be encoded is divided, ,

hi erar cEi C&Pwitﬁtegamﬂaﬁsv i £yof Otarget bHEERE o hE enCEFe e FPEUtERIFi g. 5

i vi ded. " andies) TahBas Bt ol R b N on R Shcoti g s TOBLI RIS
assigned tgq.eac itio .erarghi . divisi Qn; Fi 6]
Fig.96 IS %ﬁggxgﬁgggﬁo%§-@%%gﬁfﬁ%h%ﬁgﬁfEﬁﬁﬁﬁcgﬁﬁﬁﬁbég%¥%§?gﬁnFP%OS?§8iction
par amet er (:bﬂﬁ:ﬁf@Q&QﬂEC{flhﬁ?ﬂ A0dR)d \WRieh cGaBubes setesd &4 SobueCH tRALE Kkt i on.
Pinin a target block to be 25 encoded B"; [Fig. 7] Fig. 7 is an

expl anat or y adrawi sig>gh awi g eanoaxanyl eolofi spi vebskwhiiah asen pgedivhesn
generating a predicted value of each pixel in a partition. P1l:1 in the case

of |i:'l&nlbhts;. [Fheg. bBickFidgivBilirgy amigxgl amatsdrycdrsawi bdoshowiingdang
exanpl e $0 ottalready-encoded nei ghboring partitions which are used for
unic.
{0014]

The encoding controlling unit 2 carries out a process of
determining an encoding mode with the highest encoding

ib  efficiency for the target block to be enceded ocutputted from
the block dividing unit 1 from among one or more selectable intra
encoding modes and one or meore selectable inter encoding modes
while determining an encoding block size. The encoding
controlling unit 2 also carries out a process of, when the

20 encoding mode with the highest encoding efficiency is an intra
encoding mode, determining an intra prediction parameter which

the moving image encoding device ugses when carrying out an intra
prediction process on the target block to be encoded in the intra
encoding wmode, and, when the encoding wmode with the highest

o encoding efficiency is an inter encoding mode, determining an
inter prediction parameter which the moving image encoding
device uses when carrying out an inter prediction process on

the target block to be enceded in the inter encoding mode. The
encoding controlling unit 2 further carries out a process of

3 determining a prediction difference encoding parameter which



7 calculation of a predicted value of an intra prediction paraneter of a
partition Pin; [Fig. 9] Fig. 9 is an eéplanatory drawi ng showi ng an
exanpl e of index values respectively indicating 17 types of intra

predi cti on nodes, and prediction direction vectors of 16 types of

di recti onal:pr edi ghéonimpdes cexehudinggan average predigbkon; ror[Fig. 10]
Fig. 10 is a block diagram showi ng a noving i nage decodi ng device in

accor dance twialnls fbrbediieentubnef zbhe cpr esanti t10 7nveahion; an[ Fi gnvdikeFi g.
11 is a block diagram showing the internal structure of a variable length
decodi ng uniuar3l zef iohe imyeisg | eye ecedi g dewite 8i.n deélcor dancdingt h
Enbodi ment 1 of the present invention;, 15[Fig. 12] Fig. 12 is a flow chart
showi ng a PEECESs Limsvimg ti fragenge&vai-Agaieth68Y 188r FPEETOUL 1By thétrovi ng
i mage deco%in% Qevice in accordance with Enbodiment 1 of the present

i nventi on; P@i&. 13] Fig. 13 is an explanatory drawi ng show ng an exanpl e
of a partition P%nS%E %tI%nL%%Ep% Si q@kﬁgqgﬂpartiéigggsPig of . 20 col or

di fference signal's; [Elg. f&] ig. i's an exﬁ?é%a?ory d? mﬁHBEEh ng a
predi ct{.on iRge %ehoko B8 Ll LRLPd,Ande & RIRALEL LBRCERIE L LLEL edy jand

[Fig. 15] Fig. 157 s an explanatory”draw ng owng in predi cti on nodes

in the casenofirprd sfedixel hbosk shizguterngdchemmnange. ENRGD MENES OF
THE | NVENTI ON [ 0013] Hereafter, in order to explain this
i nvention iemcgdeat entgdatakh, ftbe prnefiersed enbiothmentrsi tofl the apr esent
invent i on w 11 30 be described with reference to the acconpanyi ng
drawi ngé. prediction unit 4, and, when the encoding mode determined by
the encoding controlling unit 2 is an inter encoding mode,
outputting the target block to be encoded outputted from the
block dividing unit 1 to a motion-compensated prediction unit
5.
15 [0016]

The intra prediction unit 4 carries out a process of
carrying out the intra prediction process on the target block
to be encoded outputted from the select switch 3 by using the
intra prediction parameter determined by the encoding

20 controlling unit 2 while referring to a local decoded image
stored in a memoery 10 for intra prediction to generate an intra
prediction image (prediction image) . A prediction image
generating unit is comprised of the select switch 3, the intra
prediction unit 4, and the memory 10 for intra prediction.

29 {00171
The motion-compensated prediction unit 5 carries out a
process of comparing the target block to be encoded outputted
from the select switch 3 with the local decoded image on which

a filtering process is performed and which is stored in a

o)
o]

moticn~compensated prediction frame memory 12 to search for a



S Enbodi nent 1. Fig. 1 is a block diagram show ng a novi ng i nage
encodi ng device in accordance with Enbodjnent 1 of the present invention.
Referring to Fig. 1, when receiving a video signal show ng an inputted

i mage, a block dividing unit 1 divides the inputted imge into bl ocks

(bl ocks eagRtQforMRicthrdis anfy efircdioninidn eaek: hgviageanognepdiRgLH ock
size determ ned by an encoding controlling unit 2, and carries out a

process of cautrputiy ogt aHearigek rbboekitoibe ereoeded (whitdbni-soapbheeak ewhi ch

is a prediction 10 unit. The block dividing unit 1 constructs a bl ock

di vi di ng uminedijc@Qba process) The tércbdi agt comaloltd hg uméedd dar neesgout a
process of determ ning an encodi ng node with the highest encoding 15

ef fi ci ency ¢ tHee tBe gt bVeekoto2he éhcodedt DUt PUEE T F PBMPERETBLEEK

di vi di ng ugfy 1 trog}gnnn%_one or, . nore sqleiéﬁble intra encodi ng nodes and
one or fror ESSERECLTSH! &Y e SBRECEHA g CRPEES WP Pe “Béterni ni ng an encodi ng

bl ock size.OBq% encodi ng controlling unit 2 also carries out a process of,
when t he 2& enc&ding node with the highest encoding efficiency is an intra

encodi ng node, dgt &l g &0 ,haLr @ 2hedicl Lop PALBRELEN. MILEh Lhe ;aRvi ng

i mage encodi ng device uses when carrying out an inti-a prediction process

on the targel bheek Lechecensndedatd dgetited wnaod necRdercanatwhan the
encodi tgf node with the highest 25 encoding efficiency is an inter encodi ng

node, detemmini ng afr i nher pnedrctgordipariaet émawki cehbeat®di gy | tahge
encodi ng devi ce uses when carrying out an inter prediction process on the
t ar get bl ookttionbe copeoded cinpradithien wntodi Agomotes Thegehdodiakgto
control Aing unit 2 further carries out a process of 30 deterninin% a
predi cti onM§i PREPERECORHRBETFRY Patarfdte P lificcAigiding unit 1 to output

and an | nver SEH0SNt PO A A BASPFAnLTbf HRLTBIE OAFDS, Ve erb6ing

trolli it 2 n_encodi Ny it, [00 L A
ol ect swi el ot ER e P B L e A ST HB i e
by the encaedi ngricontrahkirBg Rl bn2gLsndR ZLREBA §REQdI PO JBGS e LULRUT K NG

the target block to be encoded outputted fromthe block dividing unit 1 to
an 1ntna process of carrying out an orthogonal transformation process
(e.g., a DCT (discrete cosine transform) or an orthogonal
transformation process, such ag a KL transform, in which bases
are designed for a specific learning seqguence in advance) on
the predictiondifference signal cutputted from the subtraction
26 unit 6 by referring to the prediction difference encoding
parameter determined by the enceding controlling unit 2 to
caiculate transform coefficients, and also guantizing the
transform coefficients by referring to the prediction
difference encoding parameter and then cutputting compressed
2h  data which are the transform ceoefficients quantized thereby
(quantization coefficients of the difference image) to an
inverse guantization/inverse trangformation unit 8 and a
variable length enceding unit 13. A guantizing unit ig

comprised of the subtraction unit 6 and the

30 transformation/guantization unit 7.



10 prediction unit 4, and, when the encodi ng node determ ned by the
encodi ng controlling unit 2 is an inter Fncoding node, outputting the
target block to be encoded outputted frbm the bl ock dividing unit 1 to a
not i on- conpensat ed prediction unit 5. h[0016] The intra prediction unit 4
carries outjggiprocess of carrying out the intra prediction process on the
target bl ock to be encoded outputted fromthe select switch 3 by using the
intra predictionTpar anetese dettid neet day/ 1he: ene adiang: 20-neontgroldniingsuni t 2
while referring to a | ocal decoded i mage stored in anmenory 10 for intra
predi cti on ceorgererat e prodats @ fprwdiicts oamuygel (prodi criore s seyeptA
prediction image generating unit is conprised of the selectch 3, the intra
predi cti on CuFRUt tedantrehe Tienot K210l digna | R A 2 o NROG17] Phe

not i on- conpensated prediction unit 5 carries out a process of conparing the

target Bl odRIESBE%edCbdei® oBEFHFCEG Oy dhh e TR cERSWERR BaRPPR tERe

I ocal deco%% e&gg %dqgg%gg%gmodingcontrollinglnmi:2,andalsocarrying

out an inverse orthogonal transformation process on the
trangform coeoefficients which are the conpressed data
inverse-quantized thereby by referring to the prediction
10 difference encoding parameter to calculate a local decoded
prediction difference signal corresponding to the prediction
difference signal outputted from the subtraction unit &§. 2An
adding unit 9 carries out a process of adding the local decoded
prediction difference signal calculated by the inverse
15  quantization/inverse transformation unit 8 and the intra
prediction image generated by the intra prediction unit 4 or
the inter predicticon image generated by the motion-compensated
prediction unit 5 to calculate a local decoded image
corresponding to the target block te be encoded outputted from
20 the biock dividing unit 1.
[o020]

The memory 10 for intra prediction is a recording medium
for storing the local decoded image calculated by the adding
unit 9. A loop filter unit 11 carries out a process of carrying

2h  out apredetermined filtering process on the local decoded image
calculated by the adding unit 9 to output the local decoded image
on which the filtering process 1s performed. The
motion-compensated prediction frame memory 12 is a recording
medium for storing the local decoded image on which the

¢ filtering prccess is performed.

]



filtering process is performed and which is stored in a 30

not i on- conpensat ed prediction frane ne Iy 12 to search for a 10 notion
vector, and generating an inter predicti‘on i mage by carrying out the inter

predi ction process (notion-conpensated prediction process) on the target
bl ock to bggergqgded by using both the notion vector and the inter

predi ction paraneter determ ned by the encoding controlling unit 2. [0018]
A subtraction unirhe6szparadies] engta aprrecess of i subtdeact iagotihes pabEass
predi ction i mage generated by the intra prediction unit 4 or the inter

pr edi ct i on dfmagel geher bt lbyetdred Iy trbei omponpentdoed pradittéddronit 5
fromthe target block to be encoded outputted fromthe bl ock dividing unit
1 to out puthg presrécrvatdppfarensézstgnal U-T(ltl?f"fertéTﬂ:é’qt@ﬁe)‘ﬂ\ﬁﬁiaéhO%s t he
result of the subtraction to a transf,orrraiion/q antization it 7. The

t r ansf of matiFEnFREaRAE NS TP Unt AP Warly Feb BtV 1S o EESELURLEPAGI ng out

an orthogonal trapsformation process (e.q., a DC%I di.screte_cosi.ne.
transform t%re an™ %?hc?g%%%lrcr‘ilroarhsmpgrrﬁa%%ﬁ p?gces%é, suc eraspgeéﬁcf%%gﬁsform

|0 which bases,dre,deshna LoLa-ERea! &i £eLeakiL N, SRAURNEE LAdVANCE) on

t he prediction e signal outputted fromthe subtraction 20 unit 6

by referringd enkhackred ¢ki-enrdultenenee ¢nepdi-ng peraswtebndehekimened by
the encoding controlling unit 2 to calculate transform coefficients, and

al so quant iziedd cthent tansfor(mheoet he cdrentdi by moefeet i ang itro ethenpreadingt | on
di fference encodi ng paraneter and then outputting conpressed 25 data which
are theltrawsfor mocgehbirebentsbuantéaed tHeebyiq quamdizrat iveniec def Binci ent s
of the difference image) to an inverse quantization/inverse transformation
uni t 8 andl&t¥ar i ehgierenchlif nauRrP 1 3. LSRG a1 S Mg UnithiFs 13
conprised of the subtractign.  uni

t r ansf or nafie5 i GIAIT %&Fﬁéﬁ.ﬂt&ﬁﬁé%&?%%?%t%% whose direction is the

closest to that of the prediction direction vector shown by the

intra prediction parameter of the target block to be encoded

15 determined by the encoding controlling unit 2 from among

prediction direction vectors asscociated with a plurality of

directional predictions in the intra prediction process to

variable-length-encode an index indicating the specified

prediction direction representative wvector and also

20  wvariable-length-encode an index indicating the difference

between the prediction direction vecter shown by the intra

prediction parameter of an already-encoded block and the

prediction direction repregentative veactor asg the variable

length encoding of the intra prediction parameter determined

25 by the encoding controlling unit 2. The variable length

encoding unit 13 constructs a variable length encoding unit.
[0022]

In the example of Fig. 1, the bleock dividing unit 1, the

encoding contryolling unit 2, the select switch 3, the intra

3 prediction unit 4, the motion-compensated prediction unit 5,



The inverse quantization/inverse transformation unit 8 carries out a
process of inverse-quantizing the conprgssed data outputted fromthe
transformation/ quanti zation unit 7 by re&ferring to the prediction

di fference encodi ng paraneter determ ned by the encoding controlling unit

2, and al s@reaLhytngcoubnamninver 5&1@0ﬁ:trlaelg;qwlmaﬁ;ri@wg%mﬁlz@mi@hoeﬁ_% on
the transformcoefficients which are the conpressed data inverse-quantized
t her eby by 7r et heririveg seogtifrer predi et | bnvdOs ditfferencasencodi:ngt par amet er to
calculate a | ocal decoded prediction difference signal corresponding to the
predi cti onadiififxgr ende i, ghbke vetpuyt éd Eromitheaspbedaction, ubht 6pofn
adding unit 9 carries out a process of adding the | ocal decoded prediction
di f f er ence filgmpal uesl ddl-ab el M5y e dOMRESE TES! RQUAAL FEAPT Gt BERETY
transformation unit 8 and the intra prediction i mge enekated by the intra
or edi cti on lni 78 Pet NEAPAF pFBAFEL FOROPTREe Haher at e byt AEC the

not i on- conpensat ed gregultion unit.5at06§%£%¥k9tge%ikocqg d%ﬁgged ingge
correspondFﬁ&ppgepﬁé Yhriget "BV6ER 187 Pe Bncodé outpu?tedﬂ%ron1 % R& bl ock
di vi di ng unij. : TOLY of, I nt [ &1L LS .a
recordi ng #égféﬁf%%gagbgﬁfﬁdeﬁggﬁéggnggég%gé%'%hﬁgﬁﬁgﬁﬁ%ﬁgg%géggy&? e

addi ng uni 19 A-hQop v ildit 8r et s FbuSRiki, e6n8Uth By Al @CREMRt Gas M ¥i-ng out
a predetermned filtering process on the |ocal decoded inage cal cul ated by
t he addi ngtuei 1iRel 0 et el ocals dacadedrnaages prelvhinedvitrhe ifiabter i ng
process is perfornmed. The notion-conpensated prediction frame nenory 12 is
a recorti ngnwediinm doricst ophnpridiest of al coueeoded anvpyerogrwhi thwhheh$0
filtering process is perforned. 12 [0021] The variable |l ength
encodi ng ubife PIOCEFEREs ColbrigipPutesy 6FevhRIPELI 81VeAdH- BRESditng thRe

conpressed datag outputted fromthe transformation/quantizati unit 7, the
out put si giT&al® ”9h808ﬁ58&5ﬁ69c8H€Fo?PiEgeuﬁﬁ eﬁt(gW&Fﬁbiﬁg ?ﬁ& ehcddi ng

mode, the btracpned eblon, parareisr, ar Ie Lter predialan paareLer . and

t he prediction erence ehco paranet 1), ne notion vector _
out putted framLie, ABLEQA-COIPeNsatied t&ra%%'fgr'rrf&%iolﬁmqﬁxa%t(i%@lotnhﬁn?E@COd' ng

node is an inter encoding 10 node) to generate a bitstream Wen the

encodi ng maderhs iR ehiter augneodh AgoRPdevet Be tmalr i endtengt ineacodi-ng unit
13 determnes a prediction direction vector whose direction is the cl osest
to that of atidengredi ctd,onhdirecd ifdi teector t shiowanblytbherd mitatal piledipcti on
paraneter of the target block to be encoded 15 determ ned by the encodi ng
cont rol | i ngNERAEng fpbinlandiig peedr ebedradl Pect fohedddt areengspcifatéd with
a plurality of directional predictions in the intra prediction process to
variable-l€ﬁ@PHi§ﬁb%H%téﬁf?%Hb%fﬁﬁa?Egﬁpﬁﬁeﬁh%ag6¥tﬁﬁﬁ€dt6ﬁﬁﬁ? fohhe
di rection represen%gtivg vect.or and alsogﬁp vgrﬁable;lenqﬁﬂhgpcgpe.an i ndex
e

i ndi cati ngptrﬁ’gr&fnf PEn l%etf}\jl\%éxhemiféf'pr Pet onsﬁrfelc 1 on Vectorshewn by
the intpa E&%d%%é:é’é‘sﬁfi‘%aéﬁ%ﬁngoﬁmg AL EGALY RN dc@lr%‘édaﬁgttﬂlﬁthe .
predi ction direction. representative vector as the vaxiable [ength encodi ng
of the intgviPqedhalk0BncBalngngtet cdeferaddi®thance with Embodiment 1
of the present invention.
00231
Fig. 2 is a block diagram showing the internal structure
25  of the variable length encoding unit 13 of the moving image
encoding device in accordance with Embodiment 1 of the present
invention., The variable length encoding unit 13 has an intra
prediction parameter variable length encoding unit 13a as one

of its components. An intra prediction parvameter predicted

30 wvalue calculating unit 21 of the intra prediction parameter



25 by the encoding controlling unit 2. The variable |l ength encoding. unit
13 constructs a variable length encoding,unit. [0022] In the exanpl e of

Fig. 1, the block dividing unit 1, the 'hcoding contxollimj unit. 2, the
select switch. 3, the infra. 30 prediction unit 4, the notion-conpensated

prediction whiithne 139 UGl ahinii3 b, cdPeies ocut a process of
transformati on/ quanti zation unit 7, the inverse quantizatioh/inverse

t ransf or matdaQruRitti nd;, a he daddieagyvamid oF, tidenresosyedlsfosn pateAeter
prediction, the loop filter unit 11, the notion- conpensated prediction
frame nmenomf t2g aadgeheblark dbl dd engblednebiithgi mininithd;tashifolomakeet he
conponents of the noving i mage encodi ng device, can consist of pieces of
har dwar e f érlosxcdgiidéngsent s, §. Lrenptldey atrddr e ir@ditd ion eacareftewhipéh a
CPU is pnounted, one chip mcroconputers, or the |like), respectively. As an
al t er nati vél PHE SROVITRG SOREGe P16 négdﬁﬁ&“&e§Pc§h€aﬁa58ﬁ§i2906# &°cBfput er,
and a program.in which the processes carried out by the block dividing unit
1, the encgﬁcﬁgegﬁntrolling unit 2, the select switch 3, the intra
prediction ynit,;4, the notion-conpensated prediction unit 5, the
subtraction unit 6, the transformation/quantization unit 15 7, the inverse

quanti zation/invgrse jhtapst pr-aBt LeACHN ba8ambReraddi ng Uk 180 t hegkop
filter unit 11, and the variable |length encoding unit 13 are described can

be stored icalaurenomny ©iit he conpidecuantdptbes EPUodet dantotpyteettan be
made to execute the programstored in the nenory. Fig. 3 is a flow chart
showi ng020 thise predéssedg (abve ngalmade teodi by nethodintoar r ipeedddatiby t he
movi ng i mage encodi ng device in_accordance with Enbodi nent 1 of the present
i nvent i on. PROORELep; gredl¢iked velloeke it Ayt 3honithgal "etrhesutee 2596 t he
vari abl e | ength encodiﬂ% unit, 13 of .t he npvin ina%e encodLQ% device in
accor dance “Wetr EHGdT e RE SE16F LPRA b e Seht™ FRYEREEOR 2 EHHE VBT FADF& Mengt h

encoding u@)iotth]'%hgaﬁrgaiicEgéavalue calculated and the intra prediction
parameter of the target block to be encoded, and, when the

15 predicted wvalue matches the index, c¢alculating an intra
prediction parameter binarization index including the
difference between the prediction direction vector shown by the
intra prediction parameter of the already-encoded block and the
prediction direction representative vector as well as a flag

20 showing the result of the determination, and, when the predicted
value does not matceh the index, calculating an intra prediction
paraneter binarization index including the index indicating the
prediction direction representative vector and  the
above-mentioned difference as well as the flag showing the

2h  result of the determination. An entropy encoding unit 23
carrieg out a procesg of carrying out variable length encoding,
such as arithmetic encoding, on the intra prediction parameter
binarization index calculated by the intra prediction parameter

binarization index calculating unit 22 to output an intra

30 prediction parameter codeword.



preddcti on paraneter variable |length encoding unit 13a as one of its
conponents.. An intra prediction paraneter predicted 30 value cal cul ating
unit 21 of the intra prediction paranetér 1d variable | ength encoding unit
13a carries out a process of calculating a predicted value of the intra
predi ction parateter of the target block to be encoded which is outputted
fromthe block dividing unit 1 fromthe intra prediction paraneter of 5 an
al ready- encoded blhecki @dgacentbckaltderdmegetyibboc kot-anbeirengodedod0024]

An intra prediction paraneter binari zat ion. index calculating unit 22
carri es outdeximrotesscofrddateryi i Agbwhéetnher 110f tthe presict edvealtaen .
calculated by the intra prediction paraneter predicted value cal cul ating
unit 21 matfEiesing tadég i hlli eatapplb e 1gnedincieerd dig 8ditonl carries
representative vector fromboth the predicted value cal cul ated and the
intra predith 8P RSaRPEr HHER RECEAMGEE POt BéeHEaEatednd, “ifen t he
15 predict%%n¥§£ue.QPE§Q§S(§ e in ex, cal&u%gtkn%_ gnighgg QggdictL%n

par amet er Binarie ZA9%n 1 H éf9f1fﬂd?%g e 8l% erehde"petwedA Ph& e
prediction dj i vect or ne i predi ci.i p r, .of the
al ready- enggllg{gg%tgl'g%c cg%“dé)’t hgﬁg\;\%ﬁﬁéﬁﬁg dll%g%fi gﬁl}@r e%)ﬂﬁigg%n?%%;a&%%\}g%t or as

well as a H.a0Qeshowhpg the digsidinPhddee idehgr maad iQhodn nwaen t he
predi cted val ue does not match the index, calculating an intra prediction

par anet er hihgarinzat peadibdexni pehade:ngrt hehémdexe iendieBitricngnddee ipr e cti on
direction representative vector and the aboveunentioned difference as well
as the 1P| agndlvowi ergeeden@smodsil, t ofe t peedetcdriminnad i bierAncenternopyiegecodi ng
unit 23 carries out a process of carrying out variable | ength encoding,
such as ar PPRWEETE engddi Hif "o iCheVEAREPA prleen difoRNparanet BPdpiffari: zat

o ndex.caleul alsd, b thee) 1Lcs, Predlotl.on har aELer bl por) et o inde
is an intra encoding mode, the variable length decoding unit
31 carries out a process of variable-length-decoding the index
15 indicating the prediction direction representative vector and
also vwvariable-length-decoding the index indicating the
difference between the prediction direction vector shown by the
intra prediction parameter of an already-decoded block (a block
corresponding to "the already-encoded block" in the moving
20 image encoding device shown in Fig. 1), and the prediction
direction representative vector as the variable length decoding
of the intra prediction parameter to determine the intra
prediction parameter from both the index indicating the
prediction direction representative vector and the index
25 indicalting the above-mentioned difference. The wvariable
length decoding unit 31 constructs a variable length decoding
unit.
[c026]
An inverse guantization/inverse transformation unitv 32

iy

30 carries out a process of inverse-guantizing the compresgsed data



[ 0025] Fig. 10 is a block diagram show ng a noving i mnage decodi ng
device in accordance with Enbodi nent 1 of the present invention. Referring
to Fig. 10, a variable length decoding thit 31 carries out a process of,
when receiving the bitstream generated by the noving i mage encodi ng devi ce,

vari abl e- | engtihzdecqdinag nt-be -6orBr B§See dad @ s i he 1’NeAd BeJdmdeg Lheti ntra

predi ction paraneter (when the encoding node is an intra encodi ng node),
the inter priedycleferrpamanet-ee (whenct hen eéncadirag croge: ddi an pWibnkeee r
encodi ng node), the prediction difference encoding paranmeter, and the

noti on vecterri@aen lehe téndediongdnbdeths aariaitler lengodi vgorode)s findim t he
bitstream . Wen the encoding node is an intra encodi ng node, the variable
| engt h decddi-ng A tSBLEAYANESOWUEa’ PFOEES LT asMabFEANeAgrR2deeddi ng

the index 15 indicating the prediction direction,r?freseq%ative vect or and
al so vari aB"EEETgPR-dECSAPRGTORE TRtk § AR cAtitig Tt Ake dilt SPEREE SH&Fween

the predictjon direction vector .shown .by.the i.ntra prediGtion paraneter of
daq < £ 1 b% 1Sk pr gy

an already-ﬁbéb %&eﬁﬁ8cﬁ?%% bF ok 6%?? péhﬁ?nalgén FH% ae?gggy}§§&88ed

bl ock” i n tdg%f@\éln@% &9@@2@399&@&@9 @?c‘féﬁf@u?%@% (ﬂ@c% & ipaedi%tagohhe

predi ction direction repr atrve vector as the varia engt h decodi ng

of the intr@ reednctl QRgPAN afBEEshOnHeh 1o Nehd Re-dditia Y edirgbi-@Rce
paranmeter fromboth the index indicating the prediction direction

r epr esent atdiy@avectiopuanddt heoh ndex @& timditdaii ngithe abowe-irentiicaned

di fference. The variable | ength decoding unit 31 constructs a variable

| engt h l8lecddlieng lovkree[ 0@26ht 1 46t Van [ aby ex $endtherdeipded: oy t verivar Babl e

| engt h decoding unit 31 by referring to the prediction difference encoding
par anet er FASABMErPeAgt RIYEE6Ge BB TR "Fai"abl-e | engt h decoding unit 31
and al so carr i?g out an inverse orthogonal transformation 5 process on the
transform 8@éﬁicients whi ch are the conpressed data inverse-quantized

thereby by refer igglé%t B\%J;%Ed;bf%t LR, qLLf Sgﬁnﬁe %B%%Qisnggf?a%%%t t%ﬁgto

cal cul ate a decoded "predi ction diffference si'gnal correspondi'ng to _
predi cti on di-ttgrengeqsi 9RRk QUL PULL eI HOM EbE SURIHAGLAR IR hggg%aown In

Fig. 1. 10 The inverse quantization/inverse transformation unit
const r ygt s darokdnvierses glgant & annth it encpb@82élmode, cutputting the intra
prediction parameter variable-length-decoded by the variable
length decoding unit 31 to an intra prediction unit 34, and,
when the encoding mode variable-length-decoded by the variable
length decoding unit 31 is an inter encoding mode, outputting
26 the inter prediction parameter and the motion vector which are
variakble-length-decoded by the variable length decoding unit
31 to a motion compensation unit 35.
fconsg)
The intra prediction unit 34 carrvies out a process of
2 carvying out an intra prediction process on the target block
to be decoded by using the intra prediction parameter outputted
from the select switch 33 while referring to the decoded image
stored in a memory 37 for intra prediction to generate an intra

prediction image (prediction image) . A prediction image

30 generating unit is comprised of the select switch 33, the intra



A select switch 33 carries out a process of, when the encodi ng node

vari abl e- | engt h- decoded by the variable] ength 15 decoding unit 31 is an

i ntraencodi ngnode, outputting the intra prediction paraneter

vari abl e-1 engt h-decoded by the variable | ength decoding unit 31 to an intra

predi ctionyprédiit-+34n andr whenshher-aacpdnBgymMde ryar i abl-e- beagt hrdegoded by
the variable I ength decoding unit 31 is an inter encodi ng node, outputting

20 the intdmopreddi ction paraneter and the notion vector which are

vari abl e-1 engt h-decoded by the variable | ength decoding unit 31 to a notion
conpensat i on uni 'h85mof DO lomensiatriampnadicis wow ies evtoutp@gasscess of
25 carrying out an intra prediction process on the target block to be
decoded by C@&iTig ShEUFnd R ol Pl irdtd o tiaramecse ssut Bt 88 - FrBRenRatsel ect

switch 33 while referring to the decoded inmage stored in a nenory 37 for
Tt 1 pf SOREE O COTGRHEPSES) dil s S BB BRI U FRL (i St oy no
linage). A prediction | e 3 enerating._unit i.s_conprised of .the_select
st o 33, e Phl PR v sl RS it Pat kB RS S 4 AT R ra

prediCtionoukgg%%kd from tﬁgn%éﬂgééihﬁ§mm§n§9t&Qﬂl@nkéfé§r§ rkgstﬁgt a

process of carrying out an inter prediction process (notion-conpensated
predi cti onel-eeess )bt B taraet ablfegket-anbepedeceded by pusiragnkReapat i on
vector and the inter prediction paraneter ich are outputted fromthe

sel ect sw it cB3i svhitloeeef e armaigl do- ¢ dvep alecodet predde tapnwhi e actblkteri ng
process is perfornmed and which is stored in a notion-conpensated prediction
frame rénoRy 1O gentwvagenesnaietan preeicpied oraen. i fagedcAndaddiing3énit 36
carries out a process of adding the decoded predictjon difference signal

cal cul at ed By FE | Aver se HlUAFFEatPonFidiveds et PR artkFGidhst | eredact 182 and

the intra prediction image generated by the intra prediction unit 34 or IS
the inter %ﬁggﬁéﬁpﬁﬁ inagﬁ" er at &tf 'gﬁyconpghgatioﬁnHﬁF?e35 to

cal cul ate ﬁu‘l%%ﬁ‘%%@iio%?% BQLE ?Seor%{hdéi{&{&aochit&e LA Qe 5bl Q{i}; %@ bg ,gpgoded
out put t ed om t he bl'ock HiV|3|ng uni shown 1 n Fig. 100301
prediction image generated by the intra prediction unit 34 or
1b the inter prediction image generated by the motion compensation
unit 35 to calculate a decoded image corresponding to the target
block to be encoded outputted from the block dividing unit 1
shown in Fig. 1.
[0030]
20 The memory 37 for intra prediction is a recording medium
for storing the decoded image calculated by the adding unit 36.
A loop filter unit 38 carries out a process of carrying out a
predetermined filtering process on the decoded image calculated
by the adding unit 36 to cutput the decoded imayge on which vhe
720 filtering process is performed. The wmotion-compensated
prediction frame memory 39 is a recording medium for storing
the decoded image on which the filtering process is performed.
[0032%]

In the example of Fig. 10, the vaviable length decoding

o i]
o

unit 31, the inverse quantization/inverse transformation unit



20The nmenory 37 for intra prediction is a recording nmediumfor storing the
decoded i mage cal cul ated by the addi ng gnit 36. Aloop filter unit 38
carries out a. process of carrying out predeterm ned, filtering process
on the decoded i nage cal cul ated by the adding unit 36 to output the decoded

ittkuje onwhi et Re128¢f Kt eehngspr eeessnksapeibaifedonThait 34, the
not i on- conpensat ed prediction frane nenory 39 1s a recordi ng nmedium for

storing thecdeecadedmpanget 0on whiich sthethelddrimg upriacess ilse penfcanned.
[0031 18 32, the select switch 33, the intra prediction unit 34, the

nmot i on conpgenmsatinione upireddsiche addé ng oomi t £ 86t et hetmgnod §, 3%rfdr thetra
prediction, the loop filter unit 38, and the notion-conpensated prediction
frame menoRPt397-WRIMERNERE CEhBY 8ERPBAGHt ST &Me tRRENGINi Ty MPagd @&codhng
devi ce, _.can consi st of pieces of hardware f%g_exclusive use (e.qg.

i nt egr at ed SEMPEERS Si A edéh MOV 1iHi TP SE ERGIS AT eES - orfe Gy LSt of

m croconputers, or.the.like), respectively. As an alternative, .the.goving
i mage decoé?ﬁ&egé%g%%rgg%rg&%?fg Eg Sé“%&#%ﬁ#%r?'aﬁfﬁf%ﬁﬁﬁﬁgﬁ%Fﬁ”ﬁggch 10

the processesccanrded Qi Dyc-phe yariably | 889?&%%@% I3l Lhe

i nverse quantization/inverse transtormation unit , the sel'ect switch 33,
the intra phediekipn Hide 34ivd e Mty 0A £0APERSAL+ON tHH mo3lnd RRaddi ng
unit 36, and the loop filter unit 38 are described can be stored in a
menory of thecddnpuieri dbcand:dhe GPYF of ctieuconpuatera panglhemrhdehi oh
execute the programstored in the nenory. Fig. 12 is a flow chart show ng
t he prdéessiwgrtaovsags igrage aecodilng thet Ned).abaer 1 et butcdyypdive movicng

i mmge decodi ng device in accordance with Enbodi nent 1 of the present

i nvent i on. 320[ BB82} N ERHES 1AL et wek/ Wi ERyr Hi tIFeVE iy TiaHe Ath @ kal 2
structure the variable | ength, decoding unit 31 of .the moving i nage
o ng. doVECES HICheltr i oa w B BHDGtE R o 01! Bhetpibadie PRVSRT: on.

Th .. rol . 1 3l ' G
R S L

unit 38 are described can be stored in a memory of the computer
15 and the CPU of the computer can be made to execute the program
stored in the memory. Fig. 12 is a flow chart showing the
processing {(moving image decoding method) carried out by the
moving image decoding device in accordance with Embodiment 1
of the present invention.
20 [o032]

Fig. 11 ig a block diagram gshowing the internal structure
of the variable length decoding unit 31 of the moving image
decoding device in accordance with Embodiment 1 of the present
invention. The variable length decoding unit 31 has an intra

¢y prediction parvameter variable length decoding unit 3la therein
as one of its components. An entropy decoding unit 41 of the
intra prediction parameter variable length decoding unit 3la
carries out a process of variable-length-decoding the intra
prediction parameter binarization index from the intra

30  prediction parameter codeword. An intra prediction parameter



as one of its conponents. An entropy decoding unit 41 of the intra
predi ction paraneter variable | ength de%oding unit 3la carries out a

process of vari abl e-| engt h-decodi ng t he intra predi ction paramneter

bi nari zation index fromthe intra 30 prediction paranmeter codeword. An

intra predigtdonpal aaBLer calBupkedhgt 86ival de-cal cad ahing whideA2 earries
out a process of calculating a predicted value of the intra prediction

par anmet er afaltche attamged phledidk tea el weodddd: fhamathwead Nt it fop pediaati-en
paranmet er of an al ready-decoded bl ock adjacent to the target block to be
decoded. [@G33fhe targetAmliogkr &copbediferiodrdpdrametée iinder pakdikationg unit
43 carries out a process of, when the flag included in the intra prediction
par amet er Bied@Mei&t 64 phRdekredyafeapied| h-ECsHeE: By tthe Eatre6py
decoding unit 41 sh?ys t hat, t he predicted val ue matches the index
indicatingkﬁﬁﬁibF§Hi@tﬁﬁﬁoéﬁﬁection representative vector, calculating an
intra predi %b%ﬁeparaneter fromthe predicted value calculated by the intra
prediction %ﬁra ter predicted value calculating 15 unit 42 and the

di fference val uehet yeeg Lhe; predietion.ditect hap,ueet ot showg v L g 1ntra

predi ction paraneter of the already-decoded block included in"the infra
predi ction pardret etrbhngrdZatd o | Rdex, -ARdr1he Piediddd o diHeghi-0f
representative vector, and, when the flag shows that the 20 predicted val ue
does not matrellithddnndex | ndpgatkagethe preditrizon ditrieet i on repriesent ati ve
vector, calculating an infra predictixni paraneterfronthe predicted val ue
cal cul at' ed vigy iefe si-neng tpr-ddicetiednby paramettercmyr édicetiedova Ule Lalsbealat i ng
unit 4.2 , the index indicating. the pre Lotion direction_25 representative
vect or i ncltfdéd G4 tecihtred prediet Meh Chafarkstcer 1 b var i 2at FahinfdéRe and

t he above-nentj.oned difference val ue. .
predlcegon Jlrecggon representative vecter, calculating an

intra prediction parameter from the predicted value calculated
by the intra prediction parameter predicted value calculating
i unit 42 and the difference value between the prediction
direction vector shown by the intra prediction parameter of the
already-decoded block included in the intra prediction
parameter binarization index, and the prediction direction
representative wvector, and, when the flag shows that the
26 predicted wvalue does not match the index indicating the
prediction direction representative vector, calculating an
intra prediction parameter from the predicted value calculated
by the intra prediction parameter predicted value calculating
unit 42, the index indicating the prediction direction
2p  representative vector included in the intra prediction
parameter binarization index, and the above-mentiocned
difference value.
[0034]
Next, the operations of the moving image encoding device

30 and the moving image decoding device will be explained. Inthis



[003/0 20 Enbodinment 1, a case in which the noving i mage encodi ng device
recei ves each franme image of a video as,an inputted i mage, carries out a
not i on- conpensat ed prediction between a&faoent frames, and perforns a
conpressi on process with an orthogonal transform and quantizati on on an
acqui red prg@icetiemedl faferenes b onadlonandyiaht 8haddaincLanld esvQuk

vari able |l ength encoding to generate a bitstream and the noving i mge
decodi ng dendcee vdecedes thel tistiaeambdud putded £&omt haptoveng ineeege
encodi ng device will be explained. 10[0035] The novi ng i nage
encodi ng dewimge eshowt bt gon cempehsa bed griabid:tiprt et welve, aoNjiegnitmage
encodi ng device is adapted for |ocal changes of a video signal in a space
di rection di@vies aappneedl pEn iFONFIrESGasNt ABCYEHB OV Siymal oribegpnedks |'S
havi ng various sizes, and carries out intra-frame and, inter-frame adaptive

encodi ng. 57 gEtéera ant AEAPEdE8 T PHAl SRAS A IdRATRIET & F st PTe ddf Tpggnce
conpl exity J.ocal.ly_varyi in.space_and tine, Ther an be case .i.n which
2 pattern KaRG acURY 1 Or NS Gkl CRAPAGCErTbITE 1105 nETSKIV &1y O AT o
| Tage. A1 02y SUEN.20:85% 5 SKYCJIRAC Oy 2ubahly L AROF L RRRILE BDAKLNO 2
conplicated texture pattern in a small 1nmage area, such as a person i nage
or a picturR dddesudha @ $ et %&Eglﬁ@teal Bk Qe 865189 iana;f,r kiR gy hgeo
frame fromthe viewpoint of space so fromthe viewpoint of tine, a
re: La: Li velgeviiagerilmage aceaaiseeh as a sky 25 inmage or a wall inmage, has
a small local change in a time direction in. its pattern, while an inage of
a novi g perd&Flor object has a. larger tenporal change because its outline
has a novenent of a rigid body and a novenent of a non-rigid body with
respect to time THSO[DO36W age encopirfodfHiff HhEeWEnciddi P prbdcéss a
process of generatin predi ction difference signal ha:%§$ gnall si, gnal

c

pover and s R CE T bvlu%@%biFEﬁpBWﬁPnﬁn&‘ i AP FBA“Et Aér eby
reduci ng the whalecsede amoupt, is SArTied out . Lhe cads arpunt of 3,

par anmet er usé predic n-can be reduc as [ ong as t'he pararet er

can be appligdiuniform ¥3:4,0.4aS A" g8ake"REe $1808! s 1HY ON AS PesSsikl e. On
t he ot her hand, because the anobunt of errors occurring in the prediction

increages whenghevsaneupr edi gbbon Pananierids appl i achhe aaatge aihnapge
area in 10 an imge signal pattern having a |large change in time and space,
t he code anmuet-dfratiee apredicti encdidffigr ente gimgnadl | ndreeases:o Ehienefior e,
it is desirable to apply the same prediction paraneter to an inmage area
havi ng a | &8gea chaige iay ititme ahd tspaerprl oxibdukeca hey MRoYkngi Ze spRcg bl ock
whi ch is subjected , , . .
arnd time. There canbe a case inwhichapattern havingauniform
signal characteristic in a relatively large image area, such
20 as a sky image or a wall image, or a pattern having a complicated
texture pattern in a small image area, such as a person image
or apicture including a fine texture, algo coexists on a certain
video frame from the viewpeint of space. Also from the
viewpoint of time, a relatively large lmage area, such as a sky
2h image or a wall iwmage, has a small local change in a time
direction in its pattern, while an image of a moving person or
obiect has a larger temporal change because its cutline has a
movement of a rigid body and a movement of a non-rigid body with

respect to time.

a0 [0036]



15 to the prediction process, thereby increasing the data volune of the
paraneter which is used for the predict%on and reducing the electric power
and entropy of the prediction difference signal. [0037] 20In this

Enbodi ment 1, a structure of, in order to carry out encoding which is

adapted for suchAtLhﬁowﬁl p@m@h@ﬁa@a@ﬁgw&s@gﬁ afpryi&es o3 geakrastagti ng
the prediction process and so on froma. predeterm ned maxi num bl ock size

first, hiemapehiddakliyn di¥idiragetheildegl amsoing henaii idded gsisghg@lowient anb
blocks, and adapting the prediction process and the encodi ng process of
encodi ng tﬁ@q@hﬁmtx¢mﬂﬂ%ﬁd$tm@he@ppaaéanhi6Pathéhﬂﬁﬂdkﬂtiﬂmck§6t§by
provi ded. [0038] A. video signal having a. format_which. is to be
processed. TEFRARITCHNE oISt §OBE a@mmﬁ fnéﬁc%a@?’g?f%llouénduﬂwq,‘%ﬁ grount

dlfference nals or _a colo V|de nal in arbitra coI I _space,
Such as’an SRGB SR EARFESBUHH Lt 35.1 FUSD FHRGE SHEBT=C 2 ORBERT o

| mge si gnal. o an.Lfrared i 9?5% e B rar ”pg,geaq shanal

whi ch each Vi ¥4 ahe consis Series o

two di nensi , h Iy t tdcaly, T nggl f g xehocan be
an 8-bit, f%ggllat Qéqzl%gl g%staéol% e1{1064039]0110111}% ?(éle follﬁ%\}m@ng g)%%ilgﬁa?}lgn for

ConvenlenC%mo%@Kaafkﬁ@erﬂ@@cﬁtﬁﬂﬁ@:ﬁﬁthéqmﬁﬂﬁmmiﬁﬂ1hﬂag@abés&ﬁ%hNtﬁbgna|
unl ess ot herw se specified. Further, a case in which signals having a 4:2:0

f or mat WhlEﬂm@rplSdbsBmpheﬁaﬁa@eh@ﬂdhEdq@ﬁjkﬁbLtM@ totge ididfereree in
conponents U and V with respect to the |um nance 15 conponent Y will be
descri déd. aRurtnhes sugn@étQauﬁernﬂr&%y@gpad@@sgeqhahg@Wthﬁmégﬁ@h@@ap@ each
frame of the video signal is referred to as "picture.” In this Enbodi nent
1, althougﬁh§ @%@%ﬁﬁyémni§féﬁﬁ?éﬁﬁ@ﬂcé§c5l@FH%@I?F%ﬁé”éﬂﬁﬁbPDSﬁe@ﬁ?€h

progreSSIV%hS%% %Ir%g Iftcar” gsz?agattble t%l Catqnggll?y %%ea same prediction

parameter to an image area having a large change in time and
space to reduce the block size of a block which is subjected

15 to the prediction process, thereby increasing the data volume
of the parameter which is used for the prediction and reducing
the electric power and entropy of the prediction difference
signal.

[0037]

20 In this Embodiment 1, a structure of, in order to carry
out encoding which is adapted for such the typical
characteristics of a video gignal, starting the prediction
process and so on from a predetermined maximum block size first,
hiervarchically dividing the region of the video signal into

25 blocks, and adapting the prediction process and the encoding
process of encoding the prediction difference to each of the
divided blccks ig provided.
foc3gl

A video signal having a format which is to be procegsed

30 by the moving image encoding device of Fig. 1 can be a YUV signal



20 alternatively a field image signal which is a unit which constructs a
video frame when the video signal is an, jnterlaced signal. 100401 First,
the proces incl.' carried out: by the ntving i mge 25 encodi ng device shown
in Fig. 1 will be explained. First, the encoding controlling unit 2

det er m nes fhersic2f:9b Lher | angashahl-ecks hal benencaded whi gh rirs rused for
the encoding of a picture (current picturée) which is the target to be
encoded, anrd @z lgppera kbibi.viaded hearenbeinof ik eraxchicalcdlayespatnt o

whi ch each 30 | argest block to be encoded is divided (step ST1 of Fig. 3).
23 As a netchod ef detREeBrimigigltheutangéstl éncodi iy gl teck isiege eknshe,

| ar gest bl ocks to_be encoded, for exanple, there are a nethod of

det er m ni ng FRECSHFPNS] FBAEHr SHFNAL Her piltt e TRE orfidfy SEEFHe P&sahut i on
of the video.signal of the inputted inpge, and a nethod of quantifying a
variati on PELAG CamEERPL 51 ER A ToCH AoVt 61od He VFISO SIGHA °6F ¢ he
nputted i Tage.as.a parageler, and then defermning;a smmllosize for 2

pi cture having a f?ar&e antE v gorgusp Ventht i1 e determ ni ng a Parge si ze
for a pictyre-hayi : me t f r-1m_Ri 10_t he
upper Iini?mgﬁngﬁgggi%ngggkfggégéhP@é Q?ﬁggggﬁ%ﬁgﬁff*$%$%ngﬂp?%? gﬁerei:s
a net hod ofyi rcreasi ng -the dept hoohithgnhierarchy, i.e. , the nunber of

hi erarchical |ayers to make it possible to detect a finer novenent when the
vi deo signdlcoafslt he i nputted i nage has a | arge and vi gorous novenent, or
115 decreasing the depth of the hierarchy, i.e. , the nunber of

hi er ar dhi cal | ayénstlwhéw Lt ivigderp sdgmal of fidrecpnpant edce hmegeichasha snal

novenent . _ . . , , ,
video signal of the inputted image is a YUV signal unless

otherwise specified. Further, a case in which signals having
a4:2:0 format which are subsampled are handled as the two color
difference components U and V with respect to the luminance
15 component ¥ will be described. Further, a data unit to be
processed which corresponds to each frame of the videc signal
is referred to as a "picture." In this Embodiment 1, although
a "picture" is explained as a ﬁideo frame signal on which
progressive gcanning lg carried out, a "picture" can be
20 alternatively a field image signal which is a unit which

constructs a video frame when the video gignal is an interlaced

signal.
F0040]
Firset, the processing carried out by the moving image
2 encoding device ghown in Fig. 1 will be explained. First, the

encoding controlling unit 2 determines the size of the largest
blockes to be encoded which is used for the encoding cf a picture
(current picture) which is the target to be encoded, and an upper
limit on the number of hierarchical layers into which each

30 largest block to be encoded is divided ({(step STl of Fig. 3).



[0 04 1] When receiving the video signal of the inputted i mge, 20 the

bl ock dividing unit 1 divides the inputf;sed image into pictures with the

| argest encodi ng bl ock size and outputs each of the pictures into which the

inputted image is divided. Further, the encod.ing controlling unit 2

hi er ar chi cakl 1uﬁu/1i6des>fedehe¢rfninhegi magel argast aihddie dabjestc eneeding

bl ock siss into Zu target blocks to be encoded each of which has an

encodi ng bFBEK HiYEURLtPEKS e bripberdetl, hier axehbéal Hhmyer srecashesothe

predeternlngd wﬂgg%}ljnlt on the djvided hierarchical |ayer nunber, and

det er ni nes® Wﬁfghﬁ%ﬁ ﬁéwee%h%?dkn%ﬁéjt%?%éﬁ‘ﬁﬂﬁ%%%aFSOEQléﬁbeaed

(step ST2) 30[ 0042 4 1s.an anat or dramnng shqw ng

an exanpletln w%s%%u%%% 3%}6§§F18F§C§1?Ba% %ﬁ%@ﬂé&p“'t% PQ?@ﬁrcﬁPg

di vided;in I t ferri Fi g.
BN RIHER didah & e ] AIPEL, 06K 9,08, SRERASE.; BT SF 1l Y.L O

4, each’ | ar gest ock S a targ to b encode whose

lum nance govbRBRRF WhE ¢h des shovmm By 1t hnplieranchi Layss, a size
of (12, M . By carrying ouF t he hlerarchlcgp d|V|S|éﬁﬁa?th hf%m g?gest

bl ock to benencoseddeimg Sel; assia bl afiddgopohnti eiind Hahe rdept hapfet he

hi erarchy reaches a predeterm ned depth which is set separately according N

to a quadté&eé Sugucbusemovheenargenlbld@k@rhonbegemcddﬂﬁﬁﬁanube Bequar ed.

At the depth of n, each target block to be encoded is an inmage area of size

(111 M) . PlLﬁi"‘tlﬁ?sh%\khlﬁ)lfe Sreﬂlhowfema\m cafsbe whehsdnel adeberdinieg from
E a%e of Ln---M1 is shown, in_Fi 4. 15 0043] Hereafter, the

encodl g bl ERQ%Q%%]déFé%ﬁPnEBeb9th%@% jr&PW?ﬁg“HWPFrZ fer

defi ned aseggﬁ zetg rgLagepﬁbkethoéhg%uggégggéngg E%ﬁ%L eglghtarget

bl ock to bé enctodéd. o carry

M d) - (Ln/ 2y 20, Mof2) mah%s E' b?*}?P% beafa%ge% 2:°f LoL ﬁ]deo

i mage signal (4:4:4 format) e col or conponents ave e sane

sanpl e nUW§@£51§U§ht@$déﬂbé%3%5ﬂiﬂﬁﬂﬁﬂdﬂ@he Qew%@hOEh@OGPQ@§n§§gH§Yeo§ si ze
of (TI, M), while in.the case of handling a 4 :2 : 0 fcxanatT, a

corres pondt]heg iop2di-tterieneg: Cloaponentahgas 254 anienecedsngiditedtinsi zer of
(B72, Nh/2) [ 0044]

Iy decreasing the depth of the hierarchy, i.e., the number of
hierarchical layers when the video gignal of the inputted image
has a small movement.

[0041]
When receiving the video signal of the inputted image,

20 the block dividing unit 1 divides the inputted image into
pictures with the largest encoding block size and outputs each
of the pictures into which the inputted image ig divided.
Further, the encoding controllingunit 2 hievarchically divides
each of the image areas of the largest encoding block size into

Ly target blocks to be encoded each of which has an encoding block
size until the number of hierarchical layers reaches the
predetermined upper limit on the divided hierarchical layer
number, and determines an encoding mode for each of the target

blocks to be encoded {atep $7T2).

30 [0042]



Hereafter, each target block to be encoded in the nth hierarchical |ayer is
expressed as Bfl, and an encodi ng node sel ectable for each target block to
be encoded Bn is expressed 20 as m(Bn). In the case of a. color video
signal which. consists 25 of a plurality of color conponents, the encodi ng
mode m (Bn) can begf of ned dm sudhra tway thatiag ishdikwinduah ardepils used for
each col or conponent, or can be forned in such a way that a comon node is
used for akhitheacdl oergoapdrientsto Heraatadrd 1am lexplianstdadn will i7ihedmade
by assum ng that the encodi ng node indicates the one for the |um nance
component 6Pta Pk ald e céntvaedt PVATRE 40402 0\dtatht RETETYEDY §Pgnal

unl ess ot herw se specified. [0045] 10The encoding node m (Bn) can be one of
one or noré*fntfa %%&Wﬁ%dg? 0@59ﬁ8r?%a?$9°$%$&%@dt@5 5 bﬁﬂ‘f‘ﬁAﬁ? and

one or pore_inter.encadin des enerically referred to,as "INTER') , and
the enchai 5 CORCRER T Enm S raere i e "t g SHEE R EPTF  an
encodi ng ”g@gr}é}‘rlé ikhe i‘ég&‘?ﬂ gneading 1o effocigncy Hor %@9?1%@8&%. bl ock
to be encoded Bn from anohg all the encodi ng nodes ‘avai ablé i the pi cture

currently bekng procassed ahvassohsetc ot nt Beserencodingmpdes L0464 Each
target block to be encoded Bn is further divided into 20 one or nore

predi cti onbannyssdipard kt soas)iby gdientbhock 1diMediagrunif the aSeshownyi N
Fig. 4 Hereafter, each partition belonging to a target block to be encoded
13n i s expresshdsasprPedetdrshond deptparkichons aabtr@pdmteie athording

hi erarchical |layer). How the partition. division on each ¢ block to be
encoded TVCi3 Gard§er ot IGITRA JdEd @S 953 Srlesticoh i Ret ABCeRE8dFAY node

in (1311) y)\hi | e the reg\ittctljlo%]@%r_gﬁe"s isac rraitred O'I])Tl 051 _ea%)h gf all the
parti t1 ons BEEEPHIITG t o e S HESET NG TbdB B 0%n PLAGIV AR SBredrdti on
par anmet er %Q”aﬁeiﬁ£é£Q£ﬁﬂaﬂ9%sﬁﬁﬁﬁ(R?fHWHP i%%.ghis example, although
M* can be the same as or differ from 1", the case of L"=M" is
shown in Fig. 4.

15 [0043]

Hereafter, the enceding block size determined by the
encoding controlling unit 2 is defined as the size of (I, M%)
in the luminance component of each target block to be encoded.
In order to carry out a quadtree division, (&, M™h)=(1L"/2,

20 M'/2) is always established. In the 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
cemponents have a size of (L7, M"), while in the case of handling
a4:2:0 format, a corvesponding color diflerence component has

2 an encoding block size of (L%/2, M*/2).

[0044]

Hereafter, each target block to be encoded in the nth
hierarchical layer is expressed as B", and an encoding mode
selectable for each target block to be encoded B" is expressed

30 as m{B"). TIn the case of a color video signal which consists



30[ 0047]

division state as shown in Fig.
t hen deternines target blocks to be encoded. Hatched portions shown in Fig.
5 (a) show a distribution of partitions into which each |argest block to be

26 The encoding controlling unit 2 generates such a bl ock

5 for each largest block to be encoded,

encoded i sodi ¥ipdedsaidng &F gzoof bprghawata , st e atricen irgy whilehn grigodikng

nodes n(Bn) are respectively assigned to the partitions according to the
hi er ar chi cale fayeed divbgtom byyushaly aa fuadyeea ymaple 1Eackeddde eachosed

by DI shown in Fig. 5 (b) is a node %target bl ock 10 to be encoded) to

whi ch an efE38IFNECHDERSHT BriT i S rads
and encodi n
will be ne
det er m nhed

J

the case o

Bnea bEITiw T detal 7054 gL |
PR TR Rt B2 bhde s PSPl fan P TBub Bl S FRET T get®

to be encodgd;Ba-out putted ff%@”?c%\geltm %Asqeﬂég@ I@H : r%gie&fﬂa E}r:(ﬁé%]c?@ 5%&&.

prediction unit 4. In contrast, _ ( ( )
by the encedicBgeg0md+Ohd iaNg . UNOt FErhSe ah bty engodi ng1eRdes{harihgecase

en t%e enc 20

of m(Bn) E INTER ) , the select switch outputs the target block to be
encoded. Fepeutputtied fromthe

20

3

[0045]

The encoding mode m(B") can be one of one or more intra
encoding modes (generically referred to as "INTRA") and one or
more inter encoding modes (generically referred toas "INTER"),
and the encoding controlling unit 2 selects, as the encoding
mode m(B"), an encoding mode with the highest encoding
efficiency for each target block to be encoded B from among
all the encoding modes available in the picture currently being
processed or a subset of these encoding modes.

[0046]

Each target block to be encoded B” 1g further divided into
one or more prediction units (partitions) by the block dividing
unit 1, as shown in Fig. 4. Hereafter, each partition belonging
to a target block to be encoded B" ig expressed as P" (i shows
a partition number in the nth hierarchical layer). How the
partition division on each target bhlock to be encoded BY is
carriedout ig included as information in the encoding mode m(BY) .
While the prediction process is carried out on each of all the
partitions P;® according to the encoding mode mi{B"), an
individual prediction parameter can be selected for each
partition 2.

[0047]

pEFEAThE fieR & ofiYc&haltagefoBnoisi on

node deterninati ocess in the encoding controlling unit 2
ﬁ“gfi Eif{/vn’} f?u E S CUA SJOWREEHE endoidt Mg~ Fode R Bn)

eterm ned



bl ock dividing unit 1_ to the notion conpensated prediction unit 20[ 0049]
Wien the encoding node n(Bn) determ ned,by the encoding controlling unit 2
is an intra encoding node (in the case of (W G INTRA) , and the intra
prediction unit 4 receives the target block to be encoded | e fromthe

sel ect switch 3 (sbepn80dsild)centhel 1 ntig anprted cfarnerairist sdotanr bescrut the
intra 27 prediction process on each partition Pin in the target block to
be encoded 9B ilsyctiskhgt € hes isitava prediet i of qraranmbt brrgeserimiowgd thy bthe
encoding controlling unit 2 while referring to the | ocal decoded inage

stored i n ERECREADr yPIED FI0 | ASEpAMENPF e BREUESN O CFendraat lee aRNPREEE -

dicti ' Pl NTRAI ST14) .. B the i decodi ng devi
eads to GERBEAES BriAths T ERFot: b idmae. i CHY SAOUBr ELBIyEReotan as
heeds t ate & € o Thmge Wi CHY < o PheCsane
e intga predictinn ignge BINFRALD., the batra predi et on, pagansLer suse

for the generation of 'the intra predi i mgeé u%ﬁutted

fromthe enqodiag, Gt kebling, iahbye 4 8:t0e YaLabLA: LN NGPALRG LN 1
13 and is multiplexed into the bitstream The details of the processi ng
carried outn(BY) the: irBkpacphedi¢thon: gied b Whkl pder rendhoned h1eliow +£0050]
the hierarchical layer division by using a quadtree graph. FEach
node enclosed by [J shown in Fig. 5(b) is a node (target block
{}  tobe encoded) to which an encoding mode m(B") is agssigned. The
hierarchical layer division and encoding mode determination
process in the encoding controlling unit 2 will be mentiocned
belcow in detail.
foo48]
15 When the encoding mode m{B") determined by the encoding
controlling unit 2 is an intra encoding mede (in the case of
m(B") EINTRA), the select switch 3 outputs the target block to
be encoded B outputted from the block dividing unit 1 to the
intra prediction unit 4. In contrast, when the encoding mode
20 m{B") determined by the encoding controlling unit 2 is an inter
encoding mode (in the case of m(B") €INTER), the select switch
outputs the target block to be encoded B" cutputted from the
block dividing unit 1 to the motion-compensated prediction unit
2y [0049]
When the encoding mode m(B") determined by the encoding
controlling unit 2 is an intra encoding mode {in the case of
m(B") ©INTRA), and the intra prediction unit 4 receives the

target block to be encoded B" from the select switch 3 (step

f ]
o=

5T3), the intra prediction unit 4 garries out the intra



15When the encodi ng node nm(Bn) determ ned by the encoding controlling unit
2 is an inter encoding node (in the casg of m(Bn) E INTER) , and the

not i on- conpensated prediction unit 5 receives the target block to be
encoded Bn fromthe select switch 3 (step ST3) , the notion-conpensated
predi cti onpueidt chicanpanvess20crachcpapiitionoli B " Ant hRet angetcbhoekikt o be
encoded FP with the | ocal decoded i mage on which the filtering process is
perfornmed &rd lwhi ehcpdedt 8 edhy iusirtie nbei dmicenpensdtad gr egictinenefr ane
menory 12 to search for a. notion vector, and carries out the 11 ....e

pr. edi cti oRELprHénedsephegscoddast FORtrat hénganyet 25MBllecketerbénencoded
Bit by using both the mption vector and the inter prediction_paraneter

det er ni ned t%ytgﬁelaﬂebgﬁ%@%% tHBI9S i W t12 T JeRerat ¢ CahointBFra
prediction_i e, PLNTER n_( st GIE). . Because the_ i mge codin evi ce
eeds tb GERETACE BN TSP S1Em Gt O T hmgocunf EnoT s CatpIctary TRESSame as
the 30 int redict i i I ~ i j Cti 0 r t 28
used for e Bencratt on Tt RNt o Bredrct T r T haae b = NFER A o &

out putted firemathe enoodingmegptyoldH R Wid14 418, the Mard abled engt-h
encoding unit 13 and is nultiplexed into the bitstream The notion vector

whi ch i s searchedibar ihygéhe,got't onteonpensapeddpredont banatbibrbSuksdal so
outputted to the variable length encoding unit 13 and is nmultiplexed into
t he bitstréam theosEhatkwen orecdl Viligy ihierad apgedibtbek tovabe @needediBn from
the 10 block dividing unit 1, the subtraction unit 6 subtracts the intra
pr edi ctf onCiiRye LA N19® Hilve §eRefated Pyt ¥hel ind rMaigr adietibenvaniebdeor the

inter pred&ctigg inﬁgﬁ¥Pug%}n gepengted bX_thi nn%ion-conpegsated
predi cti on” GRPt 5™ 1T OM A "par it on PR FAPtAE taryet itk Fb B8 encoded
o, 209, QUL EEEH Bl S gL once hapelac sty 1a gt sl o
prediction unit 4 will be mentioned below.
[0050]

15 When the encoding mode m(B") determined by the encoding
controlling unit 2 is an inter encoding mode (in the case of
m(B") € INTER), and the motion-compensated prediction unit 5
receives the target block to be encoded B" from the select switch
3 (step ST3), the motion-compensated predictionunit 5 compares

20 each partition P;" in the target block to be encoded B” with the
local decoded image on which the filtering process ig performed
and which is stored in the motion-compensated prediction frame
memory 12 to search for a motion vector, and carrieg out the
inter prediction process on sach parvtition By in the target

25 block to be encoded B" by uging both the motion vector and the
inter prediction parameter determined by the encoding
controlling unit 2 to generate an intey prediction image Pres:”

{step STH) . Because the image decoding device needs to generate

an inter prediction image which ig completely the same as the

iy
=

inter prediction image Piyrmi’, the inter prediction parameter



[ 0052] When receiving the prediction difference signal ein fromthe
subtraction unit 6, the transformation/guantization unit 20 7 carries out
an orthogonal transformation process (e.g., a DCT (discrete cosine
transforn) or an orthogonal transformation process, such as a KL,

transf or m uspdwibehtbasesnaret tesi ghechd aneterspacadict dlearimang: segyerice in
advance) on the prediction dif ferenhe e:' by referring- to the pred. i cti
on. dif feréenhaitendddiongt par abbeernderdeng nethtbyelhiem@enendlng cont £bkl i ng
unit 2 to calculate_transformcoefficients. The transformati on/ quantization
unit 7 al s¥aquartFzesnfhe erapdiny micdeffl diréntls By ltéPérreAgingot hke

prediction. .differs ce_encodi ng paraneter and then output onpressed. data
0wt ch_ aPTEhe R ansF P mieberr, SFEnce diantt Jdu RIRHTRT (6T hav 56

i nverse: qu i,zati LN ranst.ormati o ni t and the . varjabl e |l ength
encodin§ uﬁ?%l§§ §@é8n§$%§$ %f%ﬁhﬁtlonlnrﬂﬁéeﬁsfﬁégfg?ﬁﬁn¥ﬁﬁx%gﬁbﬁggsed
data from theihbanst ohgehi ORLGUAN &3 Ofy UBld 16 nlE iLAXEERE inro the
quanti zation/inverse transformation unit 8 I nverse-quantizes the conpressed
data by reberkirgsf:0 the prediction difference encodi ng paraneter

determ ned by the encoding controlling unit 2. The inverse
quanti zati gnbbnverse transformation unit 8 10 also carries out an inverse
ort hogonal transformation process (e.g., an inverse DCT or an inverse KL
transform on théhenarsformicoehei thents hilickht arlee ehecderpBedsed dhea

i nverse-quantized thereby by referring to the prediction difference
encodi nY parafkt divigiedl eolkat & athecarlaeeslean 181 pk eli EvPbRAEEFT BRENCe

i I ; ding to th icti diff ' | _ei tputted f
Che Subt r actro Al (3 B ET8j2 oIS er Facebvi g 'the” PBLar i dBcoded |

predi cti onugggfgrg?c‘g@é&ﬂ&@ JSOM G0 JINRL 58 duantLzal el BYeLRE i on

transformation uni e adding uni Foc ecoded

di fferenceystgpal c8ndehber EAT £ =BT 661 6hi QA1 £ RO, K NIRAL o gener at,ed by the
intra prediction unit 4 or the inter prediction i mage PINTER)' a ted by the

nmot . " conpensated et elicef to be encoded B, and outputs a prediction

15 difference gignal e;”

showing the result of the subtraction to
the transformation/quantization unit 7 {(step ST6}.
{0052}
When receiving the prediction difference signal e;” from
the subtraction unit 6, the transformation/gquantization unit
0 7 carries out an orthogonal 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 prediction

diffevence signal ;" by veferving to the prediction difference
2y encoding parvameter determined by the encoding controlling unit
2 to calculate transform coefficients. The

transformation/guantization unit 7 alsc guantizes the
transform coefficients by referring to the prediction
difference encoding parameter and then outputs compressed data

30 which are the transform coefficients gquantized thereby to the



25 unit 5 to calculate a |ocal decoded inmage corresponding to the target

bl ock to be encoded Bu outputted fromthe block dividing unit 1 as a. |ocal
decoded partition imge or a collection“of |ocal decoded partition images
(step ST9). The adding unit 9 outputs the |ocal decoded inmage to the | oop
filter unitintkrsal a3 istaoriony itthe sec alr decoded 4 imageauiit t heapgmepy 10
for intra 30 prediction. This | ocal decoded inmage is the inage signal for
subsequent viantied lgr édingtthorncp@@bs] unit 13 \Waempr 668)vi ng the | ocal decoded
image fromthe adding unit 9, the loop filter unit 11 carries out the
predet er mi Néd@>fill teri ng process on the local decoded i mage, and stores the
| ocal decoded inage on which the logp filter unit carries out the filtering

process in the nBtF8n- coRpehéHted prédi cEPBRTFPERE nefddry 124t ept8T10).

The filteriun rocesgi%é/the 10 fllter.%nlt 1 canﬁge carried out on

B) T Lorma : LOOB 0O . .
each | af gest blIock NEBGed 5 Phe | 8R4l decdded i ige i npl¥EEGSor

each b'OPkq&%mﬁ%z%@%%%9qnQEF%§et£§§§k09ﬁ8998Q1523?%%%Hggkggquéﬁtﬁﬁe

alternative, after the local deco i mages of e macrobl ocks “of one

screen is icmputbRgretbedfddtLningcpeeeess 48 Qah e LiedaQut0anak!l the
| ocal decoded images of the one screen at a tinme. [0056] When t he

processes ehcstieps SBahor ST Rear ralincthey trategetcbli 0l scdra-hel enepdadcBn are
conpl eted (steps ST11l and ST12), 20 the variable length encoding unit 13
vari abl e- | €ngt Atencodes schexwonprassiah Mdatwee out putdesf dromide unit 8
transformati on/ quanti zation unit 7, the encodi ng node m(13n) outputted from
the endbdi AdSCoRt¥ Bl £F MY lufint ipverhe PHtheo preditadre FaraisrePTOwREA t he
encot h nqngode d encodiqg UDdeé or the inter gredictioncpara ter gmhen t he
encodi ng mofe% s &1 i hPer- ehcbdil ng mote) *BUEPTEL & FrGH TR ncddi hg®

ContrOIIinQraHg%gg%, %g%f%q%i%%kggngﬁﬁ%%gae%%%pu%ﬁgd éé ﬁ%%ggFg data

not i on- conpénsat ed prediction uni e encodi ng

ani nt er encogi de);sh@ 1gener ipstr . showi.ng.;t.he esul ts
of these dggg@?g?eghg¥%§%$aﬂ5§é%§bp b9 fﬁﬁ@ﬁ%&@f h Qﬁé‘g@@ﬁ@@@%oﬁ

difference encoding parameter to calculate a local decoded
15 prediction difference signal corresponding to the prediction
difference signal e;” outputted from the subtraction unit 6
(step ST8).
f0054]
When receiving the local decoded prediction difference
24 signal from the inverse quantization/inverse transformation
unit 8, the adding unit 9 adds the local deccded prediction
difference signal and the intra prediction image Py
generated by the intra prediction unit 4 oy the inter prediction
image Prgpei genervated by the motion-compensated prediction
Zy unit 5 to calculate a local decoded image corresponding to the
target block to be encoded B"” outputted £rom the block dividing
unit 1 as a local decoded partition image or a collection of
local decoded partition images (step ST9). The adding unit 9
outputs the local decoded image to the loop £ilter unit 11 while

30 storing the local deccded image in the memory 10 for intra



31 details of the processing carried out by the variable | ength encoding
unit 13 will be nentioned later. [0057], Next, the processing carried
out by the intra prediction unit 4 mﬁll°%e explained in detail. Fig. 6 is
an explanatory draw ng showi ng an exanple of the intra prediction paraneter
intra predigetdddrtiege ) Twhicho€an dearlechedsf 0 eaeh rpard idilger IPirByi n t he
target block to be encoded le. In Fig. 6, intra prediction nodes and

predi cti on dditrsecticort viedcter reepresent.ed 10 by each of the intra prediction
nodes are shown. In the exanple of Fig. 6, it is designed that a relative
angl e bet wed¥¥5Frledi ction direction vectors becomes small with increase in
the nunber of selectable intra prediction nodes., [0058] 15The intra

prediction unit #PE3r FregiBubdt Heei Heral fed s omaitodesy sheegdring

iti Pin.b f ' 0 . the i dicti f th
par 111 6n Pt 8 GEHEr K87 dr 17t A Ped CrT bh. Piags: RIRTRACAS &5 THERE oned

above. Herafter.; an LALLALPLACESS 0L IPNELAlINg ANt 13 Pradiel] op. si gnal
3 fhe 1 ntr

of 20 the I'um nanc ignal on the basis of the predi ction paraneter
(intra predithoneppdel {@igshs: iitaRee shepali pfepng Rardd.bijen Bp Wl

he explained_[0059] Tt is as sunmed. that the size oT he psi:Titian Pinis
li xn, 1. 25Hp Xelisefirgs prdcean exptasahotycdr avinpgnshovtngragiexampl e of
pi xel s which are used when generating a predicted val ue of
frame memory 12 {step ST10}. The filtering process by the loop
10 filter unit 11 can be carried out on each largest block to be
encoded of the local decoded image inputted or each block to
be enccded of the local decoded image inputted. As an
alternative, after the local decoded images of all the
macroblocks of one screen is inputted, the filtering process
15 can be carried out on all the local deccded images of the one
screen at a time.
[0056]
When the processes of steps 5T3 to 8T9% on all the target
blocks to be encoded B" are completed (steps ST11l and STi2),

20 the variable length encoding unit 13 variable-length-encodes

H

the compressed data cutputted froim the
transformation/quantization unit 7, the encoding mcde w(B™)
outputted from the enceding controlling unit 2, the intra
prediciion pavameter (when the encoding mode 19 an intra
23 encoding mode) or the inter prediction parameter {when the
encoding mode is an inter encoding mode) outputted frowm the
encoding controlling unit 2, and the motion vector outputted
from the wmotion-compensated prediction unit 5 (when the
encoding mode 1ig an inter encoding mode) to generate a bitstream

3 showing the encoded results of these data (step ST13). The



each pixel in thepartitiunPi"inthe case of 1T: T-JTe-.4. Although. the

(2xI 1n+l) pixels in the al ready-encoded,upper partition which is adjacent

to the partition Ple and. the (2xnmii) pixels 30 in the al ready-encoded

| eft partition which is adjacent to the 32 partition Pin are defined as

the pixel s dssed lfcobfpradi gtbe8ss ing heas exbapl @10 Fitthe Tardapral hehgaunber

of pixels than the pixels shown in Fig. 7 can be used for prediction.

Al t hough omexacoWngr uedltuid efi 1pi kel sewhiichedr éaadjracent to the partition

Pin are used for prediction in the exanple of Fig. 7, two rows or col umms

of pixels dP%Hrdee or nore rows or colums of pixels can be used for

predi ction. [0060] Wwen the index value indicating the intra prediction

node 10 for the H&?Fi't"ﬂb% PPIAT S5 129 aUEF 488 PHedctronntra REePAcFaon

predi cti.on_unit ,gen tes a prediction imge by. usi t he average, of the
B 4 R T he L Rpet Bart (FORCARa 1t het b dtort B KEPLTRICRY | of

adjacenf pixels in

partition as.thg Eﬁ%g?%g?aﬁaé%ﬁmﬁieQ§§hjﬁ!éﬁkxbhg&%@&%@ﬁk&gF%gaﬁggerMhen

the index value I5 ing the intra predictio eiso rthan 2
(average pr@gi6hi @dict it hBEER Wied] sLhon yoit-geneatesat be prediat ed

val ue of each pixel in the partition Pin on the basis of a prediction
direction wettnt tips {dxgedydplsbowncbyet becondex s¥al uen. F¥jencsr ekati-ve
coordinates in the partition Pin (the upper left 20 pixel of the partition
i s defi nedpasdilgipoi nodes word pirejiict leachi péxelorf preadicotd orptrasgetepi xel )
for which the predicted value is generated are expressed as (x, y) , the
posi ti of ofYae¢eh &fchiee 1pitial PR EAt i8N sEle f a¥ e prewitet | 6R e EHaMpdEnt of
al -ses-2t ian ere the .arid one of the |ines of adjacent pixels intersect
o% ﬁ!@. 6, %t {s des?gned éiat a relaéyve angfé hetween
each ot her.
prediction direction vectors becomes small with increase in the
number of selectable intra prediction modes.
[0058]

15 The intra prediction unit 4 carries out the intra
prediction process on each partition P;" by referring to the
intra prediction parameter of the partition P;" to generate an
intra prediction image Prymrai , @8 mentioned above. Hereafter,
an intra process of generating an intra prediction signal of

20 the luminance signal on the basis of the intra prediction
parameter (intra prediction mode) for the luminance signal of
one partition P;" will be explained.

Ttois assumed that the size of the partitvion P is 1 =u"

4 pixels. Fig. 7 ig an explanatory drawing showing an example
of pixels which are used when generating a predicted value of
eachpixel in thepartition Pi" in the case of 1,"=m;"=4. Although

the (2x1;"+1) pixels in the already-encoded upper partition

which is adiacent to the partition P;” and the {(2»m") pixels

Tz
fmr ]

in the already-encoded left partition which is adjacent to the



+ ku where k is a scalar value [0061] the value of the correspondi ng
integer pixel is determned as the predigcted value of the prediction target
pi xel , whereas when the reference pixel “is not at an integer pixel
position, the value of an interpolation pixel generated fromthe integer
pi xel s whi gherarie iadj actnt-et Qe theefief ernenceipiexel uksddedergriated st he
predi cted value of the prediction target pixel. In the exanple of Fig. 7,
because t helrefsaente pi Ret . i7s aetmadtl camumbtegert pixel s posiot tloa pitded s
average of the values of the two horizontal pixels which are adjacent to
the referef@@vl A8 Fig.| D ¢l &ariused 49rt hecpiediehed Addliumidi cige row

., The intra prediction unit can use not only the

predi ction target pixel.
adj acent tﬁBTﬁgEBWE PGS BrecBramrd Idfiatehf Pixd tid gehér ab&ean
i nterpolatig Lxel a let ermi ne the val ue .this interpolatio i xel as
the predi ctue%d\?%a?lﬂ . e%glgof“éﬁnnjgn ttglet %)éaiflg%gr?gg b odeduier O?"ﬁe"? ﬁ‘toﬂét‘%ns
prediction d@%&@?@%ﬁ%%eer89!m%%9e0£‘o~915@J %oh Qhindl bz ;p*l%e%@@!aﬁ 1%% W08
| um nance sighal 1n the partition Pin, and outputs an intra prediction
i mage Pl NTRAM prEFe dtiiia prediction paraneter used for the generation of
the intra prediction image PINTRAIin is outputted to the variable | ength 20
encodi ng unictoeb3 in order to nmultiplex the intra prediction paranmeter into
the bitstream [0062.] The intra prediction unit also carries out
an Lntra processWhay(tloe Chdealvalug ipdipredinbctionnparamet@ictiot nad2s
prediction node) on each of the color difference signals of the partition
Pin acdbr diffy tid @ Herslahiel ¢t oRedire Zas!dHatase coraipgt tovni Ehet Hatioat r a
prediction _unit carries out the intra process qn the |um nance, signal, and
out puts t hé”‘ier%cilﬁrf]ed%rt“ﬁ o PArAnet ef ﬁ§@§.lcft&ront h&egEndrat FeR"af thRe
i.ntra predigcti i 0,10 the vari.,abl.e ngt h_encodi.ng unit .. | 0063]
Next | the- el kg Rl By X v S HEEPUCREN R St myiie| 19
will be explaipedd pidetail, Wiem vagiablerd angths %@?ﬂ%@ﬂ&%d Mh3e
predi ction paranmeter, the variable lerngth encoding unit 13 calculates a
predi cted il ue@f pheelntha tpieediotd Qi Qar aret enieh thee pankkki 98 1Bkn
which is the target to be encoded on the basis of the intra prediction
par anetler s iofiiglateady £ bacodeda pardd idans imvdsheé snetghbarihwod ghvkhage
partition Pin and then carries out predictive encoding

prediction), the intra prediction unit generates the predicted

value of each pixel in the partition P;" on the basis of a
prediction direction vector uy= (dx, dy) shown by the index value.
When relative cocordinates in the partition P;" {(the upper left
0 pixel of the partition is defined as the point of origin) of
each pixel (prediction target pixel) for which the predicted
value is generated are expregsed as (x, v), the position of a
reference pixel which is used for prediction is the point of

intersection where the following T and one of the lines of

5 adiacent pixels intersect each other.
X
L:( }+h%
¥ ’
where k is a scalar value
fcos1]

When the reference pixel is at an integer pixel position,



10 by using the predicted value. Mre specifically, the intra prediction
paraneter predicted value calculating upjt 21 of the intra prediction
paraneter variable |length encoding unit“13a which constructs a part of the
vari abl e I ength encoding unit 13 cal cul ates the predicted value of the
intra preditctd eallk paraneterrefsddielipar tntegarPh ixahiich des dihg riar get to
be encoded on the basis of the intra prediction paraneters of

al r eady- endddedraei ghbdvaAgepar theimprsiidEign 8argeamieefl, aniat oeys dhawn ng
showi ng an exanpl e of al ready-encoded nei ghboring partitions which are used
for the calté\fl ariferesre2Dinhe pfedbetald armliudasfert e xiadt P@sprredinct itde
paraneter of the partition Pin. In the exanple of Fig. 8, the intra

predi cti on ‘Fardmétler®d! of "t HEPPERTITT ors oh aSPe¥REeT deTPR) Fhan laserTsi de
(B), an.upper._right.side (Q.. and, an er left side, of the part- it
Lon' b Tt i S d et ale JR e Br Bt Rt G b o S PG5BT The
process of l.at i redi ct-e Wh i r ut the
intra pr edia%?fk%% %%%%%Ce%ég v%rlgl% g%e%h%{/ %égil‘(%lg% E?Fﬁgﬁﬁ%f 21%1’:(1? be
expl ai ned Ry ah@hiengrarGase 7i, NpHehiehR 30 1k7 YbyReenet bAkka RLedigt en ppdes
as shown in Fig. 6 are provided 3 as an exanple. In the exanple of Fig. 6,
the 17 typesitelyenbpracpr pdction, nodesaconsistonfran «average Mred etison
node and 16 types of directional prediction nodes. Fig. 9 is an explanatory
dr awi ng shéwimgcar aéxphpt s ofhitdie airpdedt] vatues o édpectfoetycd rindilcati ng
the 17 types of intra prediction nodes, and the prediction direction

vect or d%of diEeT16 NEyhes LHE Rigdicticshdh L pradi ERe F afs¢Es caxXer Xk hg Lecke -

aver age prﬁmiction. It is assuned that predictio irection representative

n
vectors respéctiVély PEREWCH] OPepPedefedt e &PFe@PS@n%hﬁr@diécﬁpéd§W@rnined

from anong _t. 16 pes of prediction direction vectors, The follow ng
explanatioﬁh%%ﬁf gé%wg'éxbﬁﬂF%ﬁﬁﬁdn%F%agéj% e%}e%%%%gﬁi%PnaePﬁgabFeapction

direction ueelorshi pine difactigns "fed g\ shown {91 FLg. 9 agpthe
prediction dire%tighlreprégeﬁﬁative vectors:%s an'exanp%é? 15?%06%?'
interpolation pixel as the predicted value. According to the

I same procedure, the intra prediction unit generates prediction
pixels for all the pixels of the luminance signal in the
partition P;?, and outputs an intra prediction image Prympai”. The
intra prediction parameter used for the generation of the intra
prediction image Prwma: 18 outputted to the variable length

20 encoding unit 13 in order to multiplex the intra prediction
parameter into the bitstream.

[coe2]
The intra prediction unit also carries out an intra
process based on the intra prediction parameter (intra
2y prediction mode) on each of the color difference signals of the
partition P;” according to the same procedure as that according
to which the intra prediction unit carries out the intra process
on the lIuminance signal, and outputs the intra prediction
parameter used Lor the generation of the intra prediction image

3 to the variable length encoding unit 13.



The intra prediction paranmeter predicted value calculating unit 21
cal cul ates a prediction direction repreﬁpntative index fromthe intra
predi cti on nodes of the already-encoded nei ghboring partitions which are
used for the 20 calculation of the predicted value. A prediction direction
repr esent atfiowesijndex i ndi cating each directional prediction node is an
i ndex indicating the prediction direction representative vector having the
smal | est rel ati v8eangl eheipipeespent ceartied prnedpytiilon vétredtliconengtthor
shown by directional predicti onnbde. More specifically, a prediction
direction F&FFESESt ativé | AdexVi-hdi chti ngebeh ¢ r et i oAl b¥ edi c¥hen
nodel s an i ndex é%{.e in icatigﬁ t he grediction di rection representative

[

vector whod& dP RIS -ERECEI B8PS t TR TR TSt i Bh P PEELESn T8t or
shown by th i tional. 00 predictian de. . Th redicti i rection

Fopr esent at v g HRNERP o RRECS abdge Tor o et ok Foten S e T e val ue
i ndi cating det elf ;G ya€preqi RS AVELAGE-PLEALEL LOD DAL i oFi 8,2 nshaWs the
prediction iregtﬁonr?e Egsénta??vg ?nﬁgxes ?nd?pat??g_t%ﬁol7 iypes?gf_
intra prediigtiRa RARS, tbesPegtbrelYon 2hkMaddl tdone dirffer eptgpeedbat i on
direction differential indexes are assigned to intra prediction node

i ndexes hayiamgniche rsane piedidy i encdie@obtd on t epiesentrai vie ighdexhob@066]
Next, the process of calculating the predicted value of 10 the intra

predi cti onopathmepertof ivheP pastilt loen Riawwitd < louts pree icdriyet engoBéngncoded
on the basis of the prediction direction representative_indexes

respectf velPy Mdingatitsy Pgeliciera Veredi-ct erenBBEs L6f CRRéYal FB&dyERBOded
nei ghborin rtitions will be explained. For exanple, when the nei ghboring
15 partti SRS IISEdPoreTHES k2l B4Fat F5fo0r Ve ohr edl e ooVl e 2are tHE ones
on a left si ( .ap.upp ' ; D | aht...Si. .., ~and an
upper left igl?%éa é%)ﬁad%? lat1 %g %?%#??%%B}ﬂjhﬁ%ggtegqt{& ?%1 VA lﬁ% \(/’\’I%llé:h 1?%
predet er m ged Shr eBLaRNG L8t At bett Co vV ales, 4 nclid NG P8R ifynLAYM  and
a nedian of mA, nB, 20 and np is determned as the predicted val'ue pnp,
where the predizidudkty ecitd opregpresentatinee dmdaexesint rhherpartitbans A
B, C, and D are expressed as mA, nfi, ne, and nn respectively. AS an

al ter ndbi vearehetpredf ¢ctredpuakueips Réterinimed deperdemtd youpornthded
direction. of the preddc_ 25 vector of a neighboring partition. For

exanpl e, wién te basis of the intra prediction parameters of
already-encoded neighboring partitions. Fig. 8 1is an
explanatery drawing showing an example of already-encoded
neighboring partitions which are used for the calculation of
20 the predicted value of the intra prediction parameter of the
partition P;y". In the example of Fig. 8, the intra prediction
parameters of the partitions on a left side (A), an upper side
(B}, an upper right side {C), and an upper left side (D) of the
partition P" are used for the calculation of the predicted
2 wvalue.
[0064]
The process of calculating the predicted value which ig

carried out by the intra prediction parameter predicted value

calculating unit 21 will be explained by taking a case in which

oo
forure)

17 types of intraprediction modes as shown in Fig. 6 are provided



direction of the prediction direction vector of the partition Cin a.

di agonal down-1|eft one (when the intxa r%);}redi ction node index is 8, 10, or
16 in the exanple of Fig. 9) , the prediction direction representative
index (8 in the exanple of Fig. 9) of 30 the prediction direction

repr esent atdvenvectioplahose: dheestimnle 3L Fsga € agenaly dopwes lef tinene i s
determ ned as the predicted value pnp of the partition Pin because there is
a hi gh prolabidiaty arhapdehecdns et i @h aof avheageediedi onidnrmeede emd/ést or of
the partition Pin is also a diagonal down-left one fromthe vi ewpoint of

t he conti ndi¥Beopt dheesggenaArmilidltiemmardse; tHa pPedi ¥t Eok ldinvgerivon
representatjve .index of one partition g]i h i,s predeterm ned from anong the
partiti ons EAEBNICERMGTS Eh SBE W et ﬁ%@ d99eHe VB EGEc EEGPFET U Sgep. As
an al ternat.i ‘{ﬁ’cai nst eatqieoflysg ng the.prediction.di £ecti on.10 reglﬁeg_ ntative

i ndexes ‘of ‘the ne{ﬁléﬁﬁgborl ng parti S|’o(?1fs * tﬁ?eﬂ@?%?’?‘n ned ‘B?Qﬁlscua ection

represent atJ.vesipdex, gﬁ.&.@t sthe Jondex. % 1/ g?lui g t e%v gr-age r[%rc%d_Lnglrailo n

node) can be determn as the predicte e prep: The calculate
predi cted valde RMRA Shdden @y@w@iﬁgzwet @ré]r%tgrea Pregi etian 15rpananet er

bi nari zation i ndex cal cul ating unit [ 0067 The intra prediction
par anet er bismamiezat ibati nodexdicalicid atiipgecunbh 22 pecehvies: Dot hviche ozt r a
prediction paraneter (index in intra prediction node) np of the partition
20 Pi " whi aglespsathieretlar getshavibe encodeds sanidat tres pr ediceetdivabue pme, and
calculates an intra prediction paranmeter binarization index dm Hereafter,
a net hod ofPEaled@ratingg Crem #ieRE priedilét FoReparakatast. Wil iddaeicéa orndex
will be explained. [ ](268 , The predjction direction representative
i ndex i ndi é"&t"itﬁ?dfst-he%2 Rit F3* pPBUR S TN Frodel P Wt S¥EED Bas AFRI A

case of predetermining the prediction direction vectors in nine

directions "0" to "8" shown in Fig. 9 as the prediction direction

representative vectors as an example.

15 [0065]

The intra prediction parameter predicted value
calculating unit 21 calculates a prediction direction
representative index from the intra prediction modes of the
already-encoded neighboring partitiong which are uged for the

2t calculation of the predicted value. A prediction direction
representative index indicating each directional prediction
mode is  an  index indicating the prediction direction
representative vector having the smallest relative angle with
respect to the prediction divectlon vector shown by the
4y directional prediction mode. More specifically, a prediction
direction repregentative index indicating each directional
prediction mode is an index value indicating the prediction
direction representative vector whose direction is the clogest

to the prediction direction vector shown by the directional

30 prediction mode. The prediction direction representative



When /Tip = J21li, dinp = 0 \Wenpp 177 , d171 p = << 17)1-F177P 38 |; 177

p=1771 p r111 p =ring -1 (on <p) (nnp; >p) where mis the nunber of
predi ction direction representative |ndexes and m=9 and n=3 in the exanple
of Fig. 9. [0069] Next, the variable | ength encoding unit further

carries ouujakﬂwocE5$h@nerhaxahavpfgﬁmbtanadnknkfai@re@kctim@epamanmker
bi nari zati on i ndex dnp according to an equati on shown below in which the
predi cti on ididiecttiioy ditkkélenti al /i hlexavedigatpng tdel ¢mtmeaiqpr ediFdei.on
node np i s expressed as drp. ,
9 showg the predicticn direction representative indexes
indicating the 17 types of intra prediction modes, respectively.
By In addition, different prediction direction differential
indexes are assigned to intra predicticn mode indexes having
the same prediction direction representative index.
[0066]
Next, the process of calculating the predicted value of
il the intra prediction parameter of the partition P;® which is
the target to be encoded on the basis of the prediction direction
representative indexes regpectively indicating the intra
prediction modes of the already-encoded neighboring partitions
will be explained. For example, when the neighboring
[v  partitions used for the calculation of the predicted value are
the ones on a left side (A), an upper side {(B), an upper right
side (C), and an upper left gide (D) of the partition P, a
statistic value which is predetermined from among statistic
values including a mode, a minimum, and a median of ma, mg, me,
2 and mpy i1s determined as the predicted value pmy,, where the

prediction direction representative indexes of the partitions

A, B, C, and D are expressed as my, My, M, and mp, respectively.

Ag  an alternative, the predicted wvalue 1ig determined
dependently upon the dirvection of the prediction dirvection
2y vector of a neighboring partition. For example, when the

direction of the prediction direction vector of the partition
C is a diagonal down-left one (when the intra prediction mode
index is 8, 10, or 16 in the example of Fig. 9), the prediction
direction representative index (8 in the example of Fig. 9) of

30 the prediction direction representative vector whose direction



dine = (dine <<k) drpk COL(log 2(/)) where 1 is the nunber of intra
predi cti on nodes whi ch have the 10 sane%prediction direction representative
index. In the exanple of Fig. 9, when the intra prediction node is the
average prediction, 1=1 and k=0, and when the intra prediction node is

ot her than itshe dvercags. poedi céfopnels? dand rithed HO0F0E h:SThecféd stilbist of
the intra prediction paraneter binarizat ion index dnp which is determ ned
by using t hewabbvbe-prerntltiomned:” bateubatihrgre metahbdohsorankbdihalg thi thstiow ng
whet her the prediction direction representative index: rnp indicating the
intra predité ot rpdel st Shestiheppredicétiea 2dl vt ueopneCtion thle the

above-nenti oned conput.ati on equati on, en they match each other, "0" is
provi ded a?%ﬂﬁ%QHQ%f%ﬂ%s?TﬁPgﬁgﬁfgﬁ?a$%PW?i QHRQP?EéV Vi eifRCdRteach
ot her, %1" | rovi ded .as .the flay.bit) .. Wen the 'predicti.on direction
represeﬁtaf1veg?%défmglpﬁﬁtﬁhd? a%%ﬁb %%%eintr Sp?@di f%%ﬁp%kkﬁghag§ﬁes t he

pedicted Yol e et ke Uoldd i ol b gt oo edaiian,

parameter Dinarization in e prediction directi

i ndex val ugmildh ¢anprastrehened herd ediceld enedprect t 9BnEERr asent atihve
index rnp indicating the intra prediction node don't match the predicted
val ue pnp, It hea2ndet od¢tetpibedi b of hé he viedtica «pr eda Thé oprpar anes ebn

bi nari zation i ndex dnp show the prediction direction representative index
val ue and thHéerhbtdeh tonctead( +a¥t hubing dfhg herasticd iprediddtricon 100
paranet er binarization index _dnp show the prediction direction differential
i ndex VAl u€EPTRE SRECa VST etiNéeTon paff afbfer 167 5APPY 8 Y oPd Hded WHp 2

Chood nouRr B UGBS B ST IP Ll S GSERRg P BULL 8 A8t 0B STk TR
encoding, sygh as,afi LATELLE, e0cqqind,  on, Lhe.iakra pradigtion pagaget er
bi nari zati on |n§zx dnp ou pu%ﬁgd Fomi the §nt Fa preglc ionp r anet ef

bi nari zati QR dcRggXkeeRl gul ating tpli@.dtic%%df o zegeh %9(5pe.di cthin dinechiheRy
representative index rrap and for each 20 prediction direction differential

i ndex whi | ereldangisdgvhhaccont e raeeosdtpgctedt heidhd espect predpcebabi ity
nodel s. An intra prediction paranmeter codeword which is the encoded result
i s mul tlk pl exedmentte theabitstrieamibgea biefstdeamulitipl exi.ng unit (not
shown) of the vaxiable [ ength encoding unit 13.

[0067]

The intra prediction parameter binarization index
calculating unit 22 receives both the intra prediction
parameter {index in intra prediction mode) m, of the partition

20 Py" which is the target to be encoded, and the predicted value
pm,, and calculates an intra prediction parameter binarization
index dm,. Hereafter, a method of calculating the intra
prediction parameter binarvization index will be explained.
(0068]

25 The predictiondirection representative index indicating

the intra prediction mode m, is expressed as rm,.



(0072] WWen encoding the intra prediction paraneter, the variable Iength
encoding unit 13 of the noving i mge enqulng device shown in Fig. 1
selects a representative predThtion di rection vector (prediction direction
representative vector) Mfromanong the prediction direction vectors of a
plurality owhe4qnﬂLrﬁﬁt|qn@l_gredlctlons expresses the intra prediction
par amet er by usi ng "I ndéx indicating he prediction direction
representative vector predlctlon dLrect}Gm xepresenﬂaﬂ;ﬁem”ﬂdex) and the
i ndex i ndi cAffhg el f f@tentlebdt Wen 1he predi ¢tion dlrecﬁlon vector and
the prediction direction representative Vé&tof’¢p edﬂ@ﬂfﬁﬁ"@'rection
differenti al qfdex)g agg carries out Huffman encodi ng, such as arithnetic
re

encodi ng, fge.each ction di regli s K aRfasent ahivRgivnder andihek sreh:
prediction di rédltog2t0-d)f {ecential i'ndex according to thelr respective

probability nodels. Therefore, the noving inmge encodlng devi ce can encode

the intra piediction Fﬁ%aﬁﬁﬁ@érvﬁﬁ:Pféﬁﬁﬁ¥¥$ﬁ3 eco Qﬁﬁgeéggéékﬁg%ﬁgﬁ the

processi ng carried ou e noving imge 1S i'ce shown in Fig.

10 will be 1@a@x@sne@n@ow9eta@ﬂdyn_\éh% ﬁ:@l@ebycaﬂ@ibh@fb@t@t ream gener ated by
t he novi ng i mage encodlng device shown in Fig. 1, the variable length

decodi ng uniotos31 carries out a variable | ength decoding process on the
bitstream (step ST21 of Fig. 12) and decodes information having 20 a size
of one or nore fHawks ohe avperaisleylenge basisgdisgom seduende tonsirseisng of
one or nDre fames of pictures, or on a per-picture basis. .
out a process on the above-mentioned intra prediction parameter
binarization index dm, according to an equation shown below in
which the prediction direction differential index indicating
the intra prediction mode m, is expressed as diy.

dm, = (dm, <<k)|dr, k = CEIL(log 2(1))

where 1 ig the number of intra prediction modeg which have the

{0 same prediction direction representative index. In the
example of Fig. 2, when the intra prediction mode is the average
prediction, l=1 and k=0, and when the intra prediction mode is
other than the average prediction, 1=2 and k=1.

[0070}

15 The first bit of the intra prediction parameter
binarization index dm, which is determined by using the
above~mentioned calculating method is a flag bit showing
whether the prediction diresction representative index Iy,
indicating the intra prediction mode matches the predicted

20 wvalue pm, {(in the above-mentioned computation equation, when
they match each othey, "0" ig provided as the flag bit; otherwise,

i.e., when they don't match sach other, "1" ig provided as the

flag bit) . When the prediction direction representative index



[0074] More apectally, the variable length decoding unit 31 determ nes the
| ar gest encodi ng bl ock size and the uppey limt on the divided hierarchica
| ayer number which are determi ned by t he encodi ng controlling unit 2 of the
novi ng i mage encodi ng device shown in Fig. 1 according to the same
procedur e asythati@ccoigicng totwhigtedie fovinogel magehencodi pgedevicea does
(step 20 ST22). For exanple, when the |argest encoding block size is 41
det er m ned vaceer ditpg ttéiet etk ésol Ut4or-lofoithe of debesighak, ptrkelivadoabl e

| engt h decoding unit determ nes the | argest encodi ng bl ock size on the

basi s of tr?@r@ér@&@éfdbf%ﬁé@r%@nﬁrﬁd&wmp Grioan Bh @ ceot i Hg- b IiRe csame

procedure hat ccardi i ch the novin e en odln devi ce does.
When t he |§5§é oo S0 SHACCRE GRper “LEM E08nrRE G ded

hi erarchic nu [ Lplexed into the bltstrea by t.he noving
?’ %%&ewce@ﬁ%egegt&I Iﬁ%fﬁ deéo 1ndlcat%n%se§“¥hé $§

i mge enco e-variapl e | 'eng ding uni Pues

decoded fr?ﬁ%@ﬁ%t%‘%?%%%@”ﬁoﬁh% AAcERVERG hPBGE.£ogod g day] ¢ ubLipl exes

bot h the encodi ng node which the noving | nage enco sets each

of a pluraldd ynof) tangets blroeks it@ Repengodedoh - ich- bhearaVvi:Rg ohnage
encodi ng devi ce acquires by carrying out hierarchical division on each

| ar gest bl dekietwodng encodad: dtdd itdt isord arigesit ilkS hlepak steathe iercadedxbei ng
set as a starting point, and the conpressed data which the noving i mage
encodi ng devilee aeduilresnby) charvyilngkodt thhel t arstbemmdnd: gueanticzabion
into the bitstream as shown in Fig. 4. The varjable | ength decoding unit
31 whi ch r@ééa\ﬁééetW@%r%%%%%la@@aﬁ@% thevsE BE 1T I PdireR tdPreach

det d J. t block to b ded h | yded. in th di
mode, The VATEABEE R ENgUH Get ol HGCun £ rra é‘%ﬁfﬁa&%r ma%eﬁfé{é%r;Q?

bl ocks to hg.degoded (| lﬁdexbétﬁ)cégigﬁﬁégégoﬁ% ﬁocr{ %bogf%r 91%(5} ggks to
be encoded™ Whi ch are procéssed the noving i e, enno V|ce shown
inFig 1) p%rc@%%aalss%&@%@%@d%@d%s kopstate eﬁ%a@néT%%)lt 2[30075]

[0071]

15 The entropy encoding unit 23 carries out Huffman encoding,
such as arithmetic encoding, on the intra prediction parameter
binarizaticon index dm, outputted from the intra prediction
parameter binarization index calculating unit 22 for each
prediction direction representative index rmp, and for each

0 prediction direction differential index while changing the
context according to their respective probability models. An
intra prediction parameter codeword which is the encoded result
igs multiplexed inte the bitstream by a bitgtreanm multiplexing
unit (not shown) of the variable length encoding unit 13

2o L0072]

When encoeding the intra prediction parameter, the
variable length encoding unit 13 of the moving image encoeding
device shown in Fig. 1 selects a repregentative prediction

direction vector (prediction dirvection representative vector)

2
fewnl

from among the prediction direction vectors of a plurality of



The variable | ength decoding unit 31 then decodes the encodi ng node
assigned to each target block to be encgded. The variable | ength decodi ng
unit divides the target block to be 30 encoded into one or nore prediction
units on the basis of the 42 information included in the decoded encodi ng
node, and decedes drizé ppediddticdnnpar agepecsassi gried timeachpekdihe iofe or
nore prediction units (step ST24). [0076] When t he encodi ng node
assi gned t @athedtangebybl wekng o e decdded {haigetibyockid opbedéncaded) is
an intra encodi ng node, the variable | ength decoding unit 31 decodes the
intra predidGties 98y anbeRFepRnRAEhVOf (K€ tOMe of PROTECHERR | t CdF§CRBCEh are
included in the target, blocé t? be.decoded (target bl ock 10 t%_be encoded),
and each of  SKHIGF &t Vi BFEET G Grhit® HER oo nt ' He'S Rtlitd SpEEdEct i on

paranet er. L he yar iabl & |enath decoding uni t, cal cul aies, g predigled yal ue
1% e par{ i whicheS Tt

of the intra predic parané&er 0 itron c éoparget

to be decodgd 26C05di ngefpethe. s procedyre agp%@ﬁc@f@?mm&e@i @ whi ch

t he novi ng 1 mage encodi ng devi ce does and on th asis of the intra

predi cti on (parrarRieris 10f naekghbold kg rdecedeg: @@fﬂﬂﬂdrp@ﬁcoéﬁlﬁgdmg%st he
intra prediction paraneter by using the predicted value. [0077] 20More

speci fi cal lay;itthiveteint r opyicdedadi ng finrt 4dadim t he-dditata gor ediddtiean ion
paranmeter variable | ength decoding unit 3la which constructs a part of the
vari abl e | engiiesgedadiing uantdedl aedei es tdiech ntrediraddiost | o negartawet er
codeword included in the hitstream and vaxi abl e-1 engt h- decodes the
[0 differential index accerding to their respective probability
models. Therefore, the moving image encoding device can encode
the intra prediction parameter with reduced code amocunt.
[0073]
Next, the processing carried out by the moving image
1y decoding device shown in Fig. 10 will be explained concretely.
When receiving the bitstream generated by the moving image
encoding device shown in Fig. 1, the variable length decoding
unit 31 carries out a variable length decoding process on the
bitstream (step ST21 of Fig. 12) and decodes information having
20 a size of one or more frames on a per-sequence basis, each
sequence congisting of one or more famesg of pictures, or on a
per-pilcture basis.
100741
More specifically, the variable length decoding unit 31
2y determines the largest encoding block size and the upper limit
on the divided hierarchical layer number which are determined
by the encoding controlling unit 2 of the moving image encoding
device shown in Fig. 1 according to the same procedure as that
according to which the moving image encoding device does (step

30 8T22) . For example, when the largest encoding block size is



predi ction paranmeter binarization index fromthe intra prediction paraneter
codeword. The intra prediction parametey; predicted value cal cul ating unit
42 cal cul ates the predicted value of the intra prediction paranmeter of the
target block to be decoded fromthe infra prediction paraneters of 30

al r eady- decededrbiheckscwhiréhn@re adgacentlusd drhef tareget abbocikand 0, bae
decoded according to the sane procedure as that according to which the

i ntra predivetiie lgat angt erdgpreding ediivallaeesalvabatiad antigs 2 enebdt heg
novi ng i mage encodi ng devi ce does. [0078 The intra prediction

par anet er i%% gareubatih Qs 28 Ehecif @@ theaerigSpradretpsaon

paraneter fromboth_the intra prediction paranmeter binarization inde
Var abl o- | Gt ACOREAUEE 15y e SEHE ropy GECdHFTg- G AR e BPaghict ed

value cal cubat o by, § he, | pLr apredil ion, parageter 10.predigled yalue

cal cul ati ng uni hod ‘of calculating the intra

predi Cti on PALATELET Wbk @qz@pgﬁ&nﬁe [nggi et bg pnedi glilQReq

paranmeter index calculating unit 43 calcu es a prediction direction

repr esent atie st % aandadeSnphBdl Ch i &Nmdi i Betd . diffenenrt bak sikndex in
order to calculate an intra prediction paraneter index. The intra

predi cti onkpartanet aovbhoariveatsd candadlexg | Seexpeessec: asadhabWienenhenfir st
bit of the intra prediction paranmeter binarization index dnp is "0", the
predi ct ed Valcgd ipgpuinst defd hédeagal hes pladidad dmopOt e daidtdtorgam.  The
repres%gtative i ndex value /Tap. In contrast,

mov;ng1mageencod1ngdev1cenmltlplexgg%&ﬁﬂltheencodingmode

which the moving image encoding device sets for each of a

plurality of target blocks to be enceded into which the moving

image encoding device acguires by carrying out hierarchical

divigion on each largest block to be enceoded with this largest

15 block to be encoded being set as a starting point, and the

compressed data which the moving image encoding device acguires

by carrying out the transform and quantization into the

bitstream, as shown in Fig. 4. The variable length decoding

unit 31 which receives this bitstream decodes the state of

20 division of each determined largest block to ke encoded which

is included in the encoding mode. The variable length decoding

unit hierarchically determineg target blocks to be decoded

(i.e., blocks corresponding to the "target blocks to be encoded™

which arve processed by the moving image encoding device shown

25 in¥Fig. 1} cnthe basis of the decoded division state (step ST23) .
[0075]

The wvariable length decoding unit 31 then deccdes the

encoding mode assigned to each target block to be encoded. The

variable length deccding unit divides the target block to bhe

30 encoded into one or more prediction units on the basis of the



the first bit of the intra prediction paraneter binarization index dnp is
ntra prediction parameter index calculating unit then decodes the
2nd to Cc+1)th. bits of the p intra prediction paraneter binorizaindex dm
and 25 calculates the prediction direction representative index value rnp

"1", the i

for the valiugchiMawhicohithbeudasdrian phediietddad parcanerer mbadexamdlded-aticng

unit acquires by decoding the 2nd to (n+l)th bits of the intra prediction

par amet er
=i 1-1/ 11,
Next, when
i ndex dnp
decodes th
zat ion:in
. <
prediction
th bits of
defines th
i ndex drp.

20

29

Birgapireatiicon congexadapeacess dingdt bot drec obf oliengrequat mome
r /nl) R MRMc<

11 M

' . pm -1) rni:sr M" +1( RM" >p al , ) [0080]
FREIGASN Bind tef (EREYT A4 )predi ction parameter binarization

is "0", the intra prediction paraneter index calculating unit 43
Ud 't o (ki-1) th bits of the intra prediction paranmeter binari

dex 9Bl RLML 800l Spone HhENLENE (1St bl ds Thoothe i ntra

par a naex cal cu I'ng uni eco
deh@eloRiged REGULELT RS PRT EleRiNBLd Zatd on, index, dip. 3nd
e decogeg resul? as the prediction. 10 direction |f5§
mode, the variable length deccding unit 31 decodes the intra
prediction parameter of each of the one or more partitions which
are included in the target block to be decoded (target block
to be encoded), and each cf which is a prediction unit. When
decoding the intra prediction parameter, the variable length
decoding unit calculates a predicted wvalue o©of the intra
prediction parameter of the partition Pi" which is the target
to be decoded according to the same procedure as that according
to which the moving image encoeding device does and on the basis
of the intra prediction parameters of neighboring decoded
partitions, and decodes the intra prediction parameter by using
the predicted value.

[0077])

More specifically, the entropy decoding unit 41 in the
intra prediction parameter variable length decoding unit 3la
which constructs a part of the variable length decoding unit
31 receives the intra prediction parameter codeword included
in the Dbitstream and wvariable-length-decodes the intra
prediction parameter binarization index from the intra
prediction parameter codeword. The intra prediction parameter
predicted value calculating unit 42 calculates the predicted
value of the intra prediction parameter of the target block to
be decoded from the intra prediction parameters of

already-decoded bleocks which are adjacent to the target block

rentﬁél

o “Cn+k+1)



[ 0081] The noving i mage decodi ng devi ce decodes the intra prediction

paraneter index on the basis of the pre,#ction direction representative
index and the prediction direction 15 differential index, |ike the noving

i mge encodi ng device. Wien the encodi ng node assigned to the encodi ng node
i s an intercebeothngigadecot-ienyard ableesheagitvdenadi ag tiit a3tcdegedes t he
inter prediction paraneter for each of one or nore partitions which are

i ncl uded i -a hehi ahgethdl opkrio reediecioded prarget 220 itotketed beraéneoded)
and each of which is a prediction unit. The yetiPMVa |ength decoding unit 31
further di Acded! @demDoiinike? briel dhherBed 1par £Nege orisCodi th desv i dedisot @ i on
unit into Oﬂﬁ)or nore partitions each of which is a. transform processing
unit on the!'44ils of transform block size information included in

D The intra prediction parameter index calculating unit 432
calculates the intra prediction parameter fxom both the intra
prediction parameter binarization index
variable-length-decoded by the entropy decoding unit 41 and the
predicted value calculated by the intra prediction parameter

It predicted value calculating unit 42. Hereafter, a method of

calculating the intra prediction parameter will be explained.
f0079]

The intra prediction parameter index calculating unit 43
calculates a prediction direction representative index and a

18 prediction direction differential index in order to calculate
an intra prediction parameter index. The intra prediction
parameter binarization index is expressed as dm,. When the

first bit of the intra prediction parameter binarization index
dmp is "0", the predicted value pm, is defined as the prediction

20 direction representative index value rw,. In contrast, when
the first bit of the intra prediction parameter binarization

index dm, is *1", the intra prediction parameter index
calculating unit then decodes the 2nd to (K+1)th bits of the
intra prediction pavameter Dbinavization index dm, andg
2y calculates the prediction direction representative index value
rmy for the value RM, which the intra prediction parameter index
calculating unit acquires by decoding the 2nd to (n+l)th bitg
of the intra prediction parameter binarization index dm,

according to the following eguation.



25 the prediction difference encoding paraneter, and decodes the
conpressed. data (the transformcoefficjents transformed and quantized) for
each partition which is a transform processing unit (step ST24). [0082]
When t he encodi ng node m(Bn) vari abl e-1 engt h-decoded by the variable I ength
decoding unit 31 is an intra encoding node (in the case of n(B) EINTRA) ,
the select swit®h 33"®uatputs the intra prediction paraneter

vari abl e- | engtthndecoléd by t he MaM abl @ hengt h)decoding unit 31 to the
intra predictimom um RN4.-+Hn cam Mst; pwhen-the encodi ng node n( B)
vari abl e-1 engt h-decoded by the variable I ength decoding unit 10 31 is an

i nter encocﬂpgéoﬂmde (in the case of m(B) EINTER) , the select swtch
outputs the inter predi ter and the notion vector which are

o
variable - | engt¥@}8%cﬁhé8lﬁge Eﬁ%gggﬂ%Bﬁ&h%h@?ﬁa@éﬁﬁcﬁdww%@e?%t he

ti i .unit_ 35, 10083 t.h di,ng, mod B
o1 on comeleeton i, 38, L0003 a0imen Uhe creodipa e B
encodi ng modg. (i N, 188 £a8€, ol 4 By B - @ad bhe int r(ﬁ--;~5?5?g;18%58?%f2:0t 34

receives the intra prediction paranmeter fromthe select sw

ST25), g hechatranprediGté@-aibd 34 -GMddEs Qb8 20 dint g gRELediygt i on
process on each partition Pin in the target block to be decoded Bn By using
the intra ptediet&en ipar.amehen tout putsedifr dsthe sied det:rawbtehi 33ivhi | e
referring to the | ocal decoded. inmage stored in the nenory 37 for intra
predi cti onpatgwedeng twlashecsarnil et pnocedure dscbhat adoor dirg') tho whi ch.
the 25 intra prediction unit 4 shown in Fig. 1 doe- to generate an intra
predi cti on Rrayk) PR Ride edt epesipeya Juyog4]t ion parametgpdpinyel satbeing
node m(Bn),variahl e-| engt h-decoded by the variable | ength decoding unit 31
e o b o g b 500 TR TR RSE06H ratey. TEINTER Jardd He oot  on

Conpenﬁﬁtigﬁrg9££on differential index dr,.
[0Cc81]

The moving image decoding device decodes the intra
prediction parameter index on the basis of the prediction
direction representative index and the prediction direction

s differential index, like the moving image encoding device.
When the encoding mode assigned o the encoding mede is an inter
encoding mode, the variable length decoding unit 231 decodes the
inter prediction parameter for each of one or more partitions
which are included in the target block to be decoded (target

20 block to be encoded) and each of which is a predicticn unit.
The variable length decoding unit 31 further divides cach of
the one or more partitions which ig a prediction unit into one
or more partitions each of which is a transform processing unit
on the basis of transform block size information included in

26 the prediction difference encoding parameter, and decodes the
compressed data (the transform coefficients transformed and

guantized) for each partition which is a transform processing



35 receives the target block to be encoded Bn fromthe select switch 33
(step ST25), the notion conpensation unht 35 carries out the inter
prediction process on the target block to be decoded by using the notion
vector and the inter prediction 5 paranmeter which are outputted fromthe
sel ect swi taht33swhpl eTeeferring to the decoded i mage which is stored in
t he noti on-conpensated prediction frame nenory 39 and on which the
filtering ppé&éss is perforned to generate an inter prediction inmge
PinmTRi Il (step 8T27). 10[ 0085] When receiving the conpressed data

and the predictibacdifieearediogcBdiagn parararépbl porrpREby draBEE PEngt h

decoding unjt 31, the inverse quantization/inverse transformtion unit 32
ver se qualiti F851 The G PoSgHoRATE BT Sriok Bl 76 LU nE T8 pEdNEET on

di fference encodi ng paraneter, & ing.to the sane. procedure as that
Scor di g {SPuiE RO e s EORE] DGl retfolr e PP arey i ontani ¢ 8
shown in Figy. 1 doesy; and.al 5o -satrles gut a0 LNvELsE qrthadanal, .
transfornat?oﬁ pgbceés on t e trans orxlcog??Fp?en%s mﬁ%cﬁ gre%#%ethe_

conpr essedy20idBt @ Wahgth the- dnvey s iguant i gationhithvepsedat Fanshorapti on
unit inverse-quantizes by referring to the prediction difference encoding
paraneter Beo.cal cultat e eolecosted predirct i ehedi féetefteg si giale corr(@Spondi ng
to the prediction difference signal outputted fromthe subtraction. unit 6

shown in FVgriablewlengthwdecoded by the variable length decoding unit
10 31 ig an inter encoding mode (in the case of m(BR") EINTER), the
select switch outputs the inter prediction parameter and the

motion vector which are variable~length-decoded by the variable

length decoding unit 31 to the motion compensation unit 35.

[0083]

5

When the encoding mode m(B") variable-length-decoded by
the variable length decoding unit 31 is an intra encoding mode
{in the case of m(B") EINTRA} and the intra prediction unit 34
receives the intra prediction parameter from the select switch
33 (step ST25), the intra prediction unift 34 carries cut the
) intra prediction process on each partition P;® in the target

block to be decoded B" by using the intra prediction parameter
outputted from the select switch 33 while referring to the local
decoded image stored in the wmemory 37 for intra prediction
according to the same procedure ag that according to which the
25 intra prediction unit 4 shown in Fig. 1 doeg to generate an intra
prediction image Piyma; (Step ST26) .
(0084
When the encoding mode m(B”) variable-length-decoded by

the variable length decoding unit 31 is an inter encoding mode

Lz
o]

(in the case of m{B") EINTER), and the motion compensation unit



(step 5T28). [0086] Theaddi ngunit 36 adds the decoded prediction difference
signal calculated by the inverse quantigation/inverse transformation unit
32 and the intra prediction inmage PT"Thlf" 30 generated by the intra
prediction unit 34 or the inter 17 prediction image PINTERi || generated by
t he notion3conpeasatsorhanidr3s: tod cgénervabe andodud kit facdechdedel page, as
a collection of one or nore decoded partition imges included in the target
bl ock to bevwdécbded, (sttert BE2Fbop ¢ Mg cuntengnsahdonlwol ts26r esrt hes
decoded i mage in t he menory 37 for intra predlctlon (step ST29). This
decoded |nﬁ§§ tgetH@tﬁﬁaﬁge§ﬂ§ﬁ&PWﬂﬁ*%ﬁ%ﬁ%dﬁbﬁtﬁlﬁ%%ﬂ?ﬁekﬂ%@koﬁo P@OB?]

\Wh | et 8T23 t T29 he t
bl ocks to §85§§88d§ap¥g§S§§F§5 Caa0s R Y REE P BoR e ey THHPE BAetArF o8 ot a

il et e o A B0 0 s e e g o

addi ng uni Ciores i mage on oop ef unit

carries 0UEe%Q§r§h%tQ&5n%h%roﬁééédéﬁ tgﬁgﬂPtM%&chCOHEeﬂﬁﬂhﬁgipr?ﬂ'Eﬂéon 15
frame nenory 39 (step ST31 Thi s deco Image is a reference 1 mage f
not i on- C0W©B§@hedo@p@ﬁb§téﬁrpr@itﬁbﬂ1&3@|£%@m@ H&fs 0@ UL dnii Mg e (0088
filtering process is performed to generate an inter prediction
image Pyyrgri (sStep ST27) .
10 [ooss]

When receiving the compressed data and the prediction
difference encoding parameter from the variable length decoding
unit 31, the inverse quantization/inverse transformation unit
32 inverse-quantizes the compressed data by referring to the

Iv  prediction difference encoding parameter according to the same
procedure as  that according to which the inverse
gquantization/inverse transformation unit 8 shown in Fig. 1 does,
and also carrieg out an inverse orthogonal transformation
process on the transform coefficients which are the compressed

20 data which the inverse guantization/inverse transformation
unit inverse-quantizes by referring to the prediction
difference encoding parameter to calculate a decoded prediction
difference signal corresponding to the prediction difference
signal cutputted fyrom the subtraction unit 6 shown in Fig. 1

25 (step 8T28).

(00861

The adding unit 36 adds the decoded prediction difference
signal calculated by the inverse quantization/inverse
transformation unit 32 and the intra predicticn image Py’

3l generated by the intra prediction unit 34 or the inter



When decoding the intra prediction paraneter, the 20 variable length
decoding unit 31 of the nmoving i mage degodi ng device shown in Fig. 10 can
correctly decode the intra prediction paranmeter which has been encoded with
reduced code anount by entropy-decoding both the index indicating the

repr esent apireeipredint heagdi Peeki brrevectard predhet noni2b domeehisanion
representative vector) which is selected fromanong the prediction
direction vedtoir's tof ganpltartaldnd cotpdicrectEcmnad prnadectdonasgoahdct heni ndex
(prediction direction differential index) indicating the difference between
t he predi cff oPRiFeEPIrEncseetdf Matd itheprBapesi baC tidedtitofhe target

e esentab e, S0, Yeclol b, VN, ar LA e decod 09 25eor gt Lhel
5  the decoded image in the memory 37 for intra prediction (step
8T29). Thig decoded image ig the image signal for subsequent
intra prediction.
[0087]
When completing the processes of steps $ST23 to 8T29 on
10 all the target blocks to be decoded B® (step ST30), the loop
filter unit 11 carries out a predetermined filtering process
on the decoded image outputted from the adding unit 36, and
stores the decoded image on which the loop filter unit carrvies
out the filtering process in the motion-compensated prediction
15 frame memory 39 (step ST31). This decoded image is a reference
image for motion-compensated prediction, and is also a
reproduced image.
[ocss]
When decoding the intra prediction parameter, the
20 wvariable length decoding unit 31 of the moving image decoding
device shown in Fig. 10 can correctly decode the intra
prediction parameter which has been encoded with reduced code
amount by entyropy-decoding both the index indicating the
representative  prediction direction vector {(prediction
v directicn representative vector) which is selected from among
the prediction direction vectors of a plurality of directional
predictions, and the index (prediction direction differential
index) indicating the difference between the prediction
direction vector and the prediction direction representative

30 vector by using arithmetic decoding according to their



[ 0089] As can be seen fromthe above description, because the
variabl e I ength encoding unit 13 of thegnoving image encodi ng device in
accordance with this Enbodinent 1 is constructed in such a way as to
determ ne a prediction direction vector (prediction direction

repr esent aregpevectyar prohebel diyeaddehsi sorhehel bsest to that of the
predi ction direction vector shown by the intra prediction paraneter of an
al ready- end6€€&d1bl ocks 10 which are adjacent to a target block to be
encoded outputted fromthe block dividing unit 1, and,
variable-Iength-%ﬁc%@%]%%fﬁﬁﬁéﬁiﬁﬁﬂﬁéﬁ%@%@V@héeﬁﬁéépéﬂpﬁm BPFaEERORNE

representative vector and al so vari ahl e-|l engt h-encode an i ndex indicating
the dif1er SAEGEBLEWbERT t RETSTBHI 1 P ecti it JECHOE SRBWR BYCPRendS

ntra pyedyelion parateter, of. e atready; sngaded. b qgk and the predicti on

. HI in
direction réprésentative vector, as varia engt h encodi ng Re*I'ntra

predi cti oncpapaneter,, detern %@;@Mﬂfb{@ eneodidng +Gent rdldd g 4N Lo 2¢ Lher e

is provided an advantage of being able to prevent even an increase 1n the

nunber of 2@rsahect ahl @i £ &ecdh onalradiatien vades )f wapseaysk-agr 89n
increase in the code anmobunt of information about intra prediction nodes.

[ 0090] Furtherhe bécavse thdehwaraftidepreddgth idacdorg: i tve 3brogh2dnt he
novi ng i mage decodi ng device according to this Enbodinent 1 is constructed
in such a Weytlss ind reapladl et | engaradedode of e isddeadyndincadengol hek s
prediction direction representative vector and al so vari abl e-1 engt h-decode
the index VRUFBaf TR EHCHE Serferice 45t weér't ke pre@ineprisr arnFeetton
vector showR RYeld% 3 B5L3RESUSTEOD, RAATRLSLnt-3nEk heaty deeoned
index indicating the prediction direction representative
vector and also variable-length-encode an index indicating the
difference between the prediction direction vector shown by the
15 intra prediction parameter of the already-encoded block and the
prediction direction representative vector, as variable length
encoding of the intra prediction parameter determined by the
encoding controlling unit 2, there is provided an advantage of
being able to prevent even an increase in the number of
20 selectable dirvectional prediction modes from causing an
increase in the c¢ode amount of information about intra
prediction modes.
[0090]
Murther, because the variable length decoding unit 31 of
20 the moving image decoding device according to this Embodiment
1 is constructed in such a way as to variable-length-decode the
index indicating the prediction direction representative
vector and also variable-length-decode the index indicating the

difference between the prediction direction vector shown by the

30 intra prediction parameter of an already-decoded block and the



119 prediction direction representative vector,

of the int
par amet er

vector and the index 5 indicating the above-nentioned difference,
provi ded apradiantagelofedeingrapkestoteot rectdotadecaderdhielid $&ngam whi ch
has been encoded wth reduced code anobunt of the intra prediction paraneter

ra prediction parameter, and gdetermne the intra prediction

fromthe index indicating the prediction direction representative
there is

wi t hout redecicdgnthert priediiettiranpetfiick énoypandoood] sErbdditeenting, the

above- nent

i,oned Enbodiment 1, the intra prediction _unit 4 of the noving

i mge encoéPﬁ@adéﬁﬁﬂéqﬁﬂQﬂeEa5%$ﬁt?ﬁefW@mrﬁﬁ%el§ﬁ§ﬁml%ﬁkﬁ%?ﬁﬁ%o?%@

di fference si als |nﬁ%he video IS si in the sanme as .each other,
and carri e85 CFH@“‘ YEDrigdt cfFBRE ?BE@Eévgn‘ﬁﬁﬁﬁﬂ%a?égttﬁﬁbckn %be’
encoded; of

t ar get Blocéﬁﬁgggghgﬁgggé%&gP—méﬁ?&#ﬁ%%éﬂ%ﬁ%gf ég%gékghce Sléié ggegach

separ at el Yaﬁngd{raﬂé%édéf‘t% g%roal&l@ Scc?'&%& rte*&%l‘ézaﬁ'e%?&'d% LeRghhe 20 gngodi ng

unit 13 individually varia

20

engt h-enco
which hasg been encoded with reduced code amount of the intra

prediction parameter without reducing the prediction
efficiency.

[0C91])

Embodiment 2.

In above-mentioned Embodiment 1, the intra prediction
unit 4 of the moving image encoding device handles both the
luminance signal and the color difference signals in the video
signal in the same way as each other, and carries out the intra
prediction process on each target block to be encoded of the
luminance signal and the intra prediction process on each target
block te be encoded of each of the color difference signals
separately and independently. To this end, the variable length
encoding unit 13 individually wvariable-length-encodes the
intra prediction parameter which is used when the moving image
encoding device carries cut the intra prediction process on each
target block o be encoded of the luminance signal, and the intra
prediction parameter which is used when the wmoving image
encoding device carries out the intra prediction process on each
target bleock te be encoded of each of the color difference
signals to multiplex them into the hitstream. In this case,
for example, when the characteristics of each target block to
he encoded of the luminance signal are similar to those of the

corresponding target block to be encoded of each of the color

as variable | ength decodi ng



intra prediction parameter which is used when the noving image encoding
device carries out the intra prediction;process on each target block to be
encoded of the |um nance signal, and the intra prediction. paranmeter which.
i s used when the noving |na|n1encod|ng device carries out the intra

predi cti ondirdeesscanseqehl & argel thleotktto e dEncoded pefr seach ref whhehcol or
difference signals to multiplex theminto the bitstream In this case, for
exanpl e, whew thed ghandctenpsthgsirofgeavhotiangeteblockarsibe mrcodedaof the
| umi nance signal are sinmlar to those of the $0 corresponding target bl ock
to be enco@EGIFTeaBNPEPCERESEOPRIPOTD e fleyifte eigika §° BRderRedpftra
prediction paranetgrs whi ch are us

d en the no e enc ng devi ce
SNSRI LS A TR BRI Y S A e R e
encoded; or ¢ gcgeLy Lhe SANe a5, eagh,SLNEt, ane, ot ths,d My pred ot on

paraneters are nu | exed 1'nto Bi't st¥eam i un ant. [6692]
redundant .

[00s2]
To eliminate this redundancy, in this Embodiment 2, an
example in which when generating a prediction image of each of
10 thecolordifference signals, if the characteristics of a target
block to be encoded of the luminance signal are gimilar to those
of a corresponding target block to be encoded of each of the
color difference signals, for example, an intra prediction unit

4 carries out an intra prediction process on the target block

o

to be encoded of each of the color difference signals by using
the same intra prediction parameter as that which is used for
carrying out the intra prediction process on the target block
to be encoded of the luminance signal, thereby eliminating the
intra prediction parameter which is to be multiplexed into the
20 bitstream, will be explained.

fco93]

Concretely, the intra prediction unit carries out the
intra prediction process in the following way. Fig. 13 is an
explanatory drawing showing an example of a partition PJ% of

25 the luminance signal and partitions P;" of the color difference
gignals. When the luminance signal (Y) in the partition P;” has
an edge, as shown in Fig. 13{a), the intra prediction unit 4
of the moving image encoding device uses a characteristic that
a similar edge alse axists in each of the coloy difference

30 signals {Cb and Cr) in many caseg to apply the intra prediction



To elimnate this redundancy, in this Enbodi nent 2, an exanple in which
when generating a prediction inage of eqch of 10 the color difference
signals, if the characteristics of a target bl ock to be encoded of the

| um nance signal are simlar to those of a corresponding target block to be
encoded of peacmeakrt hepsoled did f enencexsignals, sfianhaexaapl esheanintra
intrapredictionunit 4 carries out an intra prediction process on the target
bl ock 15 t @riseliendodedavtmench of ddvd ofl ohe did¥er elidd egiegral sibyalsing the
sane intra prediction paraneter as that which is used for carrying out the
intra predﬂ@ﬁﬁo%sﬁﬂbéés§xbﬁeﬂﬁéaﬁﬁﬁyeﬂnﬁﬁécﬁr@@1%El@%@@ﬁéﬁfofHPWéVE@nlnance
signal, thereby elimnating the intra predlctlon ar angt er |ch |s to be
mul ti pl exed FACo Fhe PO°Dits et “Wer the %‘k‘bt%‘?“ﬁ%‘?j 51196659%\/\{]

Concretely, the. intra .prediction unit c rrles oyt the nfra pre iction
process |npaﬁtJFoPF0mknEas g ?ﬁ = h&ﬁ ex. p %?%mnn(ﬁxﬁﬁé’ ﬂ& ‘afi®

exanpl e of . partjtjp |gna12c5 ﬁleéneggeenaeffeggateaél@%ﬁé'tdts)%gp%}% of

t he col or |fference e | um nance sign

partition. RavRase @ggedgernamshawhdd) £he.irkd3lapreiieci Bhha: P @?b@ﬁb@_ﬂ uni t
4 of the noving i mage encodi ng device uses a characteristic tha simlar

edge al so exi st’erbpecepchdottibe coloie didfteirence 3Q tSicgnakep(Ginandher) in
many cases to apply the intra prediction paraneter applied to the

| um nance im@ﬁalpﬂﬁdﬂu&ﬁQﬂrEﬁmnm&ﬁQﬂieﬁ paeanetemagiceeativoil t he tbkor
difference signals, just as it is, %enerate an intra prediction image.
However 0 t R l“ﬂeoaScéeegrﬂﬁemrcehatﬂhéﬁ fRePrafiAAheE $MgHE (Y) in the
partition Plp g?s an edge, but this is a one of gray scale, as shown in
Fig. 13(b) Ré'col or difference signals (Cb and Cr) have no edge. In such

a case, the |ntrg EEQFCEhQQ %%MP ﬁ E% avgﬂgggzﬁggdégg'%gh% tge

partitions wi t hott'™ appf vifig ORET h {i on par anmet'er” 0 [t nance

signal to tebenlghpﬁntttéIl%ﬁﬁagxgaeeerg%q t@ let g PLediGH 05, Mg Et9094]
Further, as shown in Fig. 13(c), thére is a case in which even when the

| umi nance siigeal afiV@ded WhesdPpadirdd=0% Betshpsuabegdge,ianretee %t@ges
boundary gets blurred or is broken exists 15 in each of the color

di ff er énce isi gnahsof Chhand @) dilfifeseclkveascgselst he€beand @-posdirbkshihy t hat
a prediction residual becones large in a pixel existing in a. region where
an edge' s Boutddry geass biar redose Hibs latokediatand pherefbient hesédde lanount

related to the prediction residual increases. In order
becomes large in a pixel existing in a region where an edge's

boundary gets blurred or is broken, and therefore the code
amount related to the prediction residual increases. In order
. to avold the occurrence of such a situation in which the code
amount related to the prediction residual increases, after
carrying out the intra prediction process on each target block
to be encoded of each of the color difference signals by using
the same intra prediction paramater as that which the wmoving
2y lmage encoding device uses when carrying out the intra
prediction process on each target block to be encoded of the
luminance signal to generate a prediction image, as ghown in
Fig. 14, the moving image encoding device carries out smoothing
filtering on the prediction image in such a way that all edgesg

30 become blurred. TIn this case, the prediction image on which



20 to avoid the occurrence of such a situation in which the code anmount
related to the prediction residual increases, after carrying out the infra
prediction process on each target block to be encoded of each of the col or
difference signals by using the inlra piedictiva. par as that which. the
movi ng 25 itmegencenicodi ngrglevircedises ddeireatdyt hgs oottt hieei itinaecpted ction
process on each target block to be encoded of the |um nance signal to

gener at e aPimcedicct$ ohe prmbe;tlasn shown fiar Fhgcoler dhef e eg) silgage .
encodi ng device carries out snoothing filtering on the prediction inmage in
such a way t%&lal| edges 30 become blurred_ In this case, the prediction

i mage on which .the nmoving im encaodi ng .device carries out the

filtering procesg%il;et he apreg’ladstliagﬁq nag]e@qog:rht heSEoPOr di f f Bl ehce $fgnal .
0095 il Lar i-abl t [ i 5 vari abl e- |1 engt h-.encodes t he
gntra]pggdf§$¥%ﬁﬁ%5}§5 E%fE%%%ﬁ%ﬁmgggé%%ﬁﬁeﬁrgél?ﬁégP&EF%ﬁﬁgéﬂéigné“% and

then mul tipglexes ihe phedhetigf: PaIAIR! i enooded dher shy cigha.dhe .

bitstream |ike that according to above-nhenti oned Enbodi nen

vari abl e | eaglih ceneedpAgadat br PHLOGRSSES Hehe Pyt 8o PriedinGtdan-pal aneiker 10
applied to each of the color difference signals in the follow ng way. Mre
speci fi cal leyatt hecvadiiagl eol @&ngtd- encodbngd umitdod3naar rli esheutrat-hebiipt ra
predi ction process on each target block to be encoded of each of the col or
di f f er ence l§nghial enpgdiny nghtthersams sient Ehepredie i igdriameperaastemnat for
the |lum nance 15 signal, instead of the intra prediction paranmeter which is
appl i ed’t 0 2ERLR 6 EF RETEAD b6 97 e Adé feirgRsES L9id hoap the following

i abl e-1 t h- di the int dicti t which is, lied t
bach of thé-gol ofCHrTrEHCESl Ghal be SF eROF6p) SAED AU S T biBif) g
showi ng whethen (0 0140 AXELA06. 20 Ruedl 6LLASLS ARl e g;ye%agﬁokﬁrget
bl ock to be encoded of “each of e color'd erence signals usi'ng

ari thnetic-engoh &g Ihechbkesr A coiesubt rrtPendeabitqdd 89 USusing.
mul ti pl exed. into the bitstreamas the |ntra.predlctlon.paraneterappgled to

each of theheokanedidfes eneeiisitgnal parkmeteddi hisofhaWheh: t¢RXNYNAGaRBe
snmoothing filtering on the prediction i mage as needed, the variable |ength
encodi Ny umiignent r opyteadodds tael - bittrd | pgeshowi my pheahereor whothsieot hi ng
filtering is carried out on the prediction inmage by using arithmetic

encodi ng oPPPRécRe. .t 0096k 361 -iithi sCépbodiifdmrendfe @k@inple | WiwhPeh when

not applyi ”r\]rgriable«1ength—encoding the intra prediction parameter which

is applied to each of the color difference sgignals, or

entropy-encodes a 1-bit flag showing whether or not an average

0 prediction is applied to each target block to be encoded of each

of the color difference signals by using arithmetic encoding

or the like. As a result, the 1-bit flag is multiplexed into

the bitstream as the intra prediction parameter applied to each

of the color difference signals. In addition, when carviying

¢ smoothing filtering on the prediction image as needed, the

variable length encoding unit entropy-encodes a 1-bit flag

showing whether or not gsmoothing filtering is carried out on

the predictiocn image by using arithmetic encoding or the like.
{0096}

a0 In this embodiment , the example in which when not applying



53 the intra prediction parameter of the |um nance signal to the generation
of a prediction imge of each of the co%pr difference signals, the intra
prediction unit 4 applies an average préediction to each of the color
difference signals to generate an intra prediction imge is shown. As an

al ternati vehe hati-at pee@i edi et ipnramitecat stkethmiehycapplgnone ©of ha
plurality of nodes (directional prediction nodes) including a horizontal
predi cti on gamdratvient ¢ €al pipeddi ittt doimageantieticbro £ 6hamaler dgé fpredicet | on,
the plurality of nodes corresponding to a plurality 10 of representative
predi cti on SHFEdE onthectidrsa respeetii@l yunds eachrbf iehe &bl evedipbler ence
signal s top&egﬁrate a $rediction image. Further, the intra prediction unit
det er ni nes AWE Predrct P 6t G ihRde" Whi h The LT AEr EPFFed $1F oh IhPENGEREFat es
by appl yi ng _the. directi.onal, predictiaqn de selected thereby to 15 each of
t he coI%r f?ﬁé?éﬁc@rgﬁjﬁgﬁggaéﬁPﬁg 6?%%?%??Bn gﬁaﬁg 3gggﬁgét&Vethé%80Ior

di fference ;sj- Sedt 010,941 yaL  J t ' ni.t a
noving_ina&e g%?%d?ngcd%ﬁ?cé”ghéama%%ﬂgég%vﬁggégﬁﬁggﬁg?pg%gﬁh}ggééggg t he
20 1-bit flagnbaem (e Litishi-aaprasgi theoh Md NI edi et eAgRARBNBLELaRP! | ed
to each of the color difference signals. Wen the flag

vari abl e- | gngtiicdecadedd by vehe ivari abtei tengt hrdedaditngnund tar3ivehays t hat
the intra prediction process is carried, out on each targe:t. bi.ock to be
eec ode d @rkedigadhnofthdplvokbdntyl 5 modreer @5 simgral ndbyouspigrahe tyane
intra prediction paranmeter as that for the |um nance signal, the intra
prediCﬂponcﬁhrgpggs%%}¢¢ége3predlctlon,dlrectlonfvectors, respectively,

to each of the color difference signals to generate a prediction
image. Further, the intra prediction unit determines the
prediction image which the intra prediction unit generates by
applying the directional prediction mode selected thereby to
iy each of the color difference signals as the prediction image
of each of the cclor difference signals.
[0097]
A variable length decoding unit 31 of a moving image
decoding device shown in Fig. 10 variable-length-decodes the
20 1-bit flag from the bitstream as the intra prediction parameter
applied to each of the color difference signals. When the flag
variakle-length-deccoded by the variable length decoding unit
31 shows that the intra prediction process is carried out on
each tavget block to be encoded of each of the color difference
2 signals by using the same intra prediction parameter as that
for the luminance gignal, the intra prediction unit 34 carries
out an intra prediction process on each target block to be

decoded (target block to be encoded) of each of the color

difference signals by using the same intra prediction parameter

ot
e

as that for the luminance signal to generate a prediction image



out an :Utra prediction process on each target block to be decoded (target

bl ock to be encoded) of each of the colg difference signals by using the

sane : Matra prediction paraneter 30 as that for the |um nance signal to
generate a prediction inmge of each of the color difference signals, |ike
the intra priedéesthomfunilie 4cehown dif feixgnck &hgeebtr astikewhene t Ratfkag
shows that an average prediction is applied to each of the color difference
si gnal s (whemedied fdragnshowssitdvat inoFiat rla pledicnitoaspr odess tls: ¢ari ed
out on each target block to be encoded of each of the color difference

si gnal s by SR~ ERe danEer A e P siditdidrons pardiseFo g athaf e coer

| um nance sj.gnal), the intra edicti unit 34 applies an average,

br g ot on i LEeinchr 19 o1 BhEh o ont ¢ "G et £ DALT oartRE PNt r a
10 predicti r.Qcess 2ach target block to be . decoded.of eac f the
colgr dffféﬁgﬁgggéﬁéngggrgggggﬁgra ee%F%w%%ﬁ%%%gﬁk¥%%g§)§F gggﬁ%gﬁ‘P%e

col or diff%ra%@lc%fskﬁ@a%?iol:iﬁfff@feﬁliu@ér  predl ab) opy upy tyd shownsihp,Eig. 1.

I'n contrast, when the ag shows that a horizontial prediction (or a
vertical predicGldconh barkmepp! bedrharezeh ohet hangakatedifibanancersignal s,
the intra prediction unit applies a horizontal prediction (or a vertical
predi cti on)inttaacpchd ot tihe woltor4dapbet encer svgnalbe poedhrt yoouic ehehi ntra
prediction process on each target block to be decoded of each of the color
di ff er ence odi ghad s g qgendi Gferane® priadiacts ohoi meygef csachlvf théreol or

di fference si%gals. [ 0098] Wen the variable I ength decoding unit 31
has vai'lh aBrEFeRGiRIIBESHBESt e SEW} (C3ISEE @H@Wneomtq%@roc%ﬁd et €3/Bot hi ng
f I ]Jiiering i, a carried_qut. on the e(_ i mage 5 after. . carrying out the
ntra predPet FoR Friseca {3h <Ba0H THVYBLS BItbER ES EE AcUOUbd IealRTsT ( ne
cofor diffesence sl gpalsd 0.0eer alie @, fedi 615,00, | M0GOT gach of Jthe

col or difference signals by using jhe same 1ntra predi ction parameter as
that for t?%ebti@t%ﬁcﬁnﬁ%@mw%' Ri&a preget 88Htk‘§blﬁ,%§5ﬁg:rﬂee§1§8 out

snoothing filtering on the prediction imge when the flag

shows that a horizontal prediction (or a vertical prediction)

Iy is applied to each of the color difference signals, the intra
prediction unit applies a horizontal prediction (or a vertical
prediction) to each of the color difference signals to carry
out the intra prediction process on each target block to be
decoded of each of the color difference signals to generate a

) prediction image of each of the color difference signals.
[C098]

When the wvariable length deceding unit 31  has
variable~length-decoded the 1-bit flag showing whether or not
smoothing filtering is carvied out on the prediction image,

iy after carrying out the intra prediction process on each target
block to be decoded of each of the color difference signals to
generate a prediction image of each of the color difference
signals by using the same intra prediction parameter as that
for the luminance signal, the intra prediction unit 34 carries

30 out smoothing filtering on the prediction image when the flag



shows that snmoothing filtering is carried out on the prediction inmage. In
this case, the prediction i mge on mhicQAthe filtering process is carried
out is the prediction inage of each of the color difference signals. [0099]
As can be seen fromthe above description, because the noving inage
encodi ng desricoe thaacoarcdance W 1betbhg iEnmbedi-hedtor ba wonsteddtedohn such
a way that when generating a prediction inmage of each of the color
di f f er ence igiagival s, Inhéhilnf reasd0 phedimtddretumint dmgger ices wutclh heéhient r a
predi ction process on each target block to be encoded of each of the color
di f f er ence SiidFa11§19T VEEHY LEHE S RHRS PREr BS phedresd ot bt ameoeroasache
intra predi%;i n paraneter. whi ch the ingra predi ction unit uses when
carrying oftt the iGPy Prddedersh Fro88<s -on each target |b block to be
encodedrof[$@§9buninance signal, or applies an average prediction to each
o] [

of the &ol ference signals and carries out the intra prediction

process on each har gshb%ogéeﬁo%ﬁg% gﬁ@d&%@ d%%“c}}i%ft.itcﬁ‘f %%'c%s%i t,erence

signals, and the varia engt ing unit 13 variabl'e-1ength-encodes a
flag 20 shewnggwheifekrlbe indtda, pfedincid e -aiide 4ieariyi Hgn@BliilBaci ntra
predi ction process on each target block to be encoded of each of the color
di f f er ence 2si gralrs thyiarsidngn therrsamey nhea ywreadyehkont pagairet-edias ibhe
infra prediction paranmeter which the i.ntra prediction unit uses when c a
Tryi ng out ihge. @6 predi offi dheprockss onféachnrear geitgrslilsck toebeénsmeoded
of the | um nance signal, there is provided an advantage of being able to

r educe ' he PE6diE CAmGENEE B AtEH 1P FELY APPal PFEYi REGOH Hodk IBIOEEEO8f t he

| di ff ' | i t hqut duci th di cti ffici :
S0 0100 s PP lEhinel Otk SO r T ot G DI UL T 6l e
movi ng i mage enGading, deyi,cepaceardi ng. 19 %Q'eﬁi'é@%ﬂ' gﬁ@gm%t'(ﬁ %%n%hreuct ed
in such a way as to carryout the intia predi Ction protess on each target

bl ock to be gneoded; ol £a¢ aQBmEQ%rQ@&Q&nQEEﬁﬁﬁﬁﬁg%r%ﬁgﬁﬁh%nﬁﬁhﬂ@ﬂgééte a
prediction i mge of each of the color difference signals, and, after that,

carri es outwhsfebhipingi dblerdmng ion rbherpaedi €bhoprboage, ot here: ksrpgeevi ded
an advantage of being able to inprove the prediction efficiency and reduce
t he code amiwntk rtel dtcecertapded esi duad Sugnahncd 004041, or appThesmawi ng

i mage decodi ng device according to this Enbodinent 2 is constructed in such
a way that aVk&aggr PEbReCT eagtle dacbdvhghimiceler dhkfepnce signals and
vari abl e-1 engt h-decodes a., flag fromthe bitstream and, when the_ fla

g
vari abl e- | EAGTHEGeEBHd 5 Hd Ré SPari-atlePFERGER dRcutfithdedWat 81°8Kows

that the intra predictio rocess ,i.s_ carried.out _on each target b k to be
encoded of "EabR SICTRE! Gt BFCG T rBnee SgHAT LoBS TG Tt S A PHET a

predi ¢t 10N vRas auRkefe Ao § BALoHRRgLRA  ¥51A308 19/ 00flgr R I, RGYI ot i on
unit 34 carries out the intra prg Iction
20 showing whether the intra prediction unit 4 carrying out the
intra prediciion process on each target block to be encoded of
each of the color difference signals by using the same intra
prediction parameter ag the intra prediction parameter which
the intra prediction unit uses when carrying oubt fhe intra
75 prediction process on each target block to be encoded of the
luminance signal, there is provided an advantage of being able
to reduce the code amcunt relatred to the intra prediction mode
of each of the color difference gignals without reducing the
prediction efficiency.

al [0100]



20 process on each target block to be decoded (target block to be encoded)
of each of the color difference signals; py using the sane
intra.prediction. paraneterasthat forthe'l:mna:rice signal to generate a
prediction i mge of each of the color difference signals, othta ' - i.e.,
whet' the flag showshthatbarmigd the2htpraedi-efil onipn ocesss o cias moedngut on
each target block to be encoded of each of the color difference signals by
usi ng the sames nereopied ceivdireparanet@inas tehadthior Erhedimgintant e ishe
intra prediction unit. 34 applies an average predi.ction to each of the

col or di f f &EREEVSIGRal B W)Cl%a?r W?Yo@l’t”’ ‘%%éfalrﬁfﬁfr QUQO‘C% édﬂ‘:&ﬁ é’ﬁeﬁlﬁ&éé@@ on
each target bl ock to be .deco deg i of .the % dkfferen

signals to d@ﬁ@?ﬁ%@nexﬁ#é&ﬁﬁﬁ ﬂﬁ@é“bpee%%%o%?d 688 or L dift% EPeREe

si gnal Ss trgﬁr n%r O\éll ﬁglgntgd%gn%ggg?ﬁgr uce @&? 4,0 gorrect IC\Ahd?code

the bit&tream wh has“beéen enc code "arount. of the intra
prediction t@ﬁeracfzﬁto%r & r €ach A élhﬁqafﬁ or 5,y f f&f@é‘fetﬁ%Qnalzé whLhouf, .
reduci ng the prediction efficiency Furt e intra

predi cti on gict: 34 qof i L her BYigth _(ﬂjﬂ@%mgnﬁej@,C@h@ﬁéolrsdﬁ%_v{l@eﬁhi S
Enbodi ment 2 is constructed N in such a way as to carry out the intra

predictionqwa@esﬁt@@eeﬁbheLaggﬂﬂxbtoﬁm@nbmmLdemmhﬂﬁmﬁi®memfdbibheycolor
difference signals to generate a prediction i nage of each of the col or

di f f er ence asiignalis.ceande abder arkart carpiced 60t asmestAbag Fiibreding on the
predlctlon i m there is provided an 15 advantage of being able to
|nprové t he© Pgdlctlon efficiency, reduce the code anount related to a

resi dual S|gnal nd correctly decode e encoded bitstream | NDUSTRI AL
APPLI CABI LI TY [0"1“%%] %"As“grreh %ﬁe&ﬂ% 6{}&9 b %%h%% Pﬁ&‘)ﬁ%\}fﬂﬁg ‘?‘Frag e
encodi ng Embodiment 2 is constructed in such a way that the variable
length dececding unit 31 thereof variable-length-decodes a flag
from the bitstream, and, when the flag variable-length-decoded
5> by the variable length decoding unit 31 shows that the intra
prediction process is carried out on each target block to be
encoded of each of the color difference signals by using the
same intra prediction parameter as that for the luminance signal,
the intra prediction unit 34 carries out the intra prediction
20 process on each target block to be deccded {target block to be
enceded} of each of the color difference signals by using the
same intra prediction parameter as that for the luminance signal
to generate a prediction image of each of the color difference
signals; otherwige, i.e., when the flag shows that no intra
2y  predicticn process is carried out on each target block to be
enceded of each of the color difference signals by using the
same intra prediction parvameter ag that for the luminance signal,
the intra prediction unit 34 applies an average prediction to
each of the color difference signals to carry cut the intra

il prediction process on each target block to be decoded of each



device, the noving i mage decodi ng device, the noving i mage codi ng net hod,
and the noving i mage decodi ng net hod inqpccordance with the present
possi bl e reduce the code anount related’to t. he intka. pre d. let ion node
of each of the color difference signals w thout reducing the prediction

ef fi ci ency,oft heenowlamg dirffge ceneodi 9ga devi € genkhe taoy itg:d imgetleaadi=ng
devi ce, the noving i mage codi ng nethod, and the noving i mage decodi ng

met hod i n adcerdaneé Wie vdale priddemenicevenpghanhsar eheut tiablrerdfwddagsenas a.
movi ng i mage_encodi ng device for, a. 30 noving image decoding device for, a
novi ng i mgeVEsdcG REtIfodY 5B1BfL0 GOKBIFRGY ebed Hep ea Hoghefh
carrying out the intra predjction process. or an inter prediction process to
carry out dig??geE%H%%H%%ngngd§¥FFV§1y?o ﬁdeg%“ﬁﬁf BXPANKSTI ARETEF

REFEREN UNVERAI 0104 1 bl ock.dividi uni.t. (bl ock di.vi si.on
unit) ,gg Eﬁco |n§C%b#%F%PFF%6 aﬁi?af%ﬁ%% Hﬁac%%%?}§$Ig FFPCF §1§85é8t

swi LCh (pr diiGich.on JR8 nGeReabing; WALl pedibathayprediction unit
(prediction image generating unit) , 5 nDtlon-conpeXsated 10 prediction
unit, 6 subtgnaction unit (quantizing unit) , 7 transformation/ quantization
unit (quantizing unit) , 8 inverse quantization/inverse transformation
unit, 9 addi ng uRutthi0, nemiytierpiati@: psedindttd on (Hredined'an imege
generating unit) , 11 loop filter unit, 12 notion-conpensated prediction
frame 15 melgpoping3dedirablecdehigtd tencbdisngroniinenard dl echengtiitedcodi ng
unit) , 13a intra prediction paraneter variable | ength encoding unit, 21
intra pPedit€t PEAMpArBtET T5t faireteduvalie Bal'euIRRgHg Uit Progesst pa

redi ction _paraneter. hinarization index calculating unit, 23 .entro
Ercod! ng URTET - G5F e 56 PRRSE RS On SAF b Ce 4Lt & iFaRGERCe
decoding uRlibhay ;318 LALLZRLed! €110 RILATRLEL VAL 30LY 'ogn%@ degadi ng
unit, 32 inverse quan?iza Pon/ inverse transformat ron unit ~(i Aver Se
quant i zi ng QyRirk)-encd3 SekLAk SWHLh {frediction Lupge.gepgrating Uaht) . 34

intra-prediation unit (prediction inmage generating. unit), 35 notion
conpensat i @i lugkting36oddhnag wirddicBilome ey el orc hditd aipr gsh@fid an
(prediction inmage generating unit) , 38 loop filter unit, 39

not i ondconpensatedeprédictiomflcare mepoeoye @ie entadopy idecedifngianict, 42
intra prediction paranmeter predicted value calculating unit, 43 intra
predi cti onTFarERetdre | pEeKX 30cEAFcHEEtRE ubPt @ WBEidual signal, and

correctly decode the encoded bitstream.
INDUSTRIAL APPLICABILITY
[0103]

20 As mentioned above, because the moving image encoding
device, the moving image decoding device, the moving image
coding method, and the moving image decoding method in
accordance with the pregent inventionmake it possible to reduce
the code amount yvelated to the intra prediction mode of esach

25 of the color difference signals without reducing the prediction
efficiency, the moving image encoding device, the moving image
decoding device, the moving image coding method, and the moving
image decoding method in accordance with the present invention
are sulitable for use as a wmoving image encoding device for, a

30 moving image decoding device for, a moving image coding method



CLAI M5 [1] A novi ng i mage encodi ng devi ce conpri si ng: a bl ock
dividing unit for dividing an inputted ijmage which consists of a |um nance
signal and color difference signals into bl ocks each of which is a
prediction unit to output a target block to be encoded which is a

predi cti on aini t moving iaagended@@gmgomﬁmmmdtnﬁtcénnyﬂhg<auﬁ nibrg ianriant r a
predi ction paranmeter which is used when carrying out an intra prediction
process onEﬂhﬁhﬂﬁﬁg%%PEP@@RSKU?@@-ent%ﬁéﬂﬂﬁhﬂﬁUKve@r@Geﬁﬁdﬁ?s&udnbbu@k

di viding unit; predi ction i mage %eneratlng unit for carrying out
an intra pﬁ%ﬁ?%f?ﬂﬁ“bﬁ%%@@§nﬁh Fﬁépﬁéﬁdéﬁ Bl-0éR% §°b&Rencoded out putted

fromsaid S intra prediction paraneter
deterninedg%§ﬁ§%ﬁg¥%%§g%}%ggﬁggﬁFﬁ &ﬁﬁﬁkgi§ to generate a prediction inmge
of the Lun1ﬂﬁﬂﬁq signal and a prediction inage of the color difference

si gnal ; a quantizing unit for quantizing a. difference i nage between

the prediction Img%c@;ea%%@g by S8l @bpcsagl&lwmamﬂﬁtgen%r @h'cgalﬁalt and
the target block to be encoded outputted 20 from sai d bl ock di'vidi ng-unit

to out put guattdiczatingn :coef f i ehedd snef csatdodi ifarence: i pagestrandicch

avari abl el engt hencodi nguni tfor vari abl e-1engt h-encodi ng both the

guant i zat i dpregeffiionenmsceutpuited ifwonnsald quantizi pgediict iandunhe intra
prediction paraneter determ ned by said encoding control unit to generate a
bitstream WH@ﬁQQWW%%nlﬁéﬁ%réﬁﬁﬁgﬂﬂ#ﬁqwédﬂéﬁvoﬁ5IM@ég@ﬂoﬁomﬁénéétéd

di fference si said Predlctlon i mge generating unit carries out the
intra gpedﬁﬁﬁ |?ﬁ%¥ké§% n Phetargattistbcknit  (quantizing unit), 7

transformation/quantization unit (guantizing unit), 8 inverse
guantization/inverse transformation unit, 9 adding unit, 10
memory for intra prediction (prediction image generating unit),
11 loop filter unit, 12 moticn-compensated prediction frame
15 memory, 13 variable length encoding unit (variable length
encoding unit}, i3a intra prediction parameter variable length
encoding unit, 21 intra prediction parameter predicted value
calculating unit, 22 intra prediction parameter binarization
index calculating unit, 23 entropy encoding unit, 31 variable
20 length decoding unit (variable length decodingunit), 3la intra
prediction parameter variable length decoding unit, 32 inverse
quantization/inverse transformation unit (inverse guantizing
unit), 33 select switch (prediction image generating unit), 34
intra-prediction unit (prediction image generating unit), 35
Zy motion compengation unit, 36 adding unit, 37 memory for intra
prediction (prediction image generating unit), 38 loop filter
unit, 39 motion-compensated prediction frame memory, 41 entropy
decoding unit, 42 intra prediction parameter predicted value
calculating wunit, 43 intra prediction parameter index

3 calculating unit.



30 to be encoded of the color difference signal by using an intra. NO
predi ction paraneter which is same as ap,intra prediction paranmeter which
said prediction image generating unit uses when carrying out the intra
predi ction process on the target block to be encoded of the | um nance
signal, or carries out the intra prediichiloh process on the target block to
be encoded of the color difference signal by applying an average prediction
to the targeétl bl dckovénbe imasededcodndgsdidivar fabbeikéngth encodi ng unit
vari abl e-1 engt h-encodes a flag show ng whether said prediction inmage
generating unit Ea¥Ieseyt dERE Yrhth 501 GHpreding 7R "PrEESSs BT ¢ WELEHr get

block to b d_of the caol diff ! ' .. b ing, th i nt

pr o6l ct 1 on GATAREETL s, A= Ugel POR (TG TR DATCS S S Tho her 8
dicti AR Ueed PP e PRIPhANCE SIGHA "Wt Phtra

Carryi g obt KRG Far T br At ol bR, proceblul T RE FENEL I SRR

encoded of ke kCRlPhedidiRiRC g riignals. of 2-The fe¥hngylirage encoding device
according to claim1l, wherein after carrying out the intra prediction

process on the tangeinbboikyt @dherencogded: offdheqeekenidi iflerancensi-gnal to
generate the prediction inmage of the color difference signal, 20 the

predi cti onprweEge tgemepatamgtani vhiak risesiseut weanotairngifiglder iaxyg ieanrsai d
prediction image. [3 ]A noving inmage decodi ng devi ce conpri sing:

avari abl el EAgrHdEcoH hyaaees om the tgugendilack tpepgtancafEsbdiutgutted
quantizgtion coefficients and an 25 intra prediction paranmeter froma

bi t st ream Trom saldyblonfefed 1§d8At P8ihg unit for inverse-quantizing the
guanti zati on coegfi%ggntg.variable-lqu%h;decodeqh§¥ said _variable lLength
decodi ng unit; Preatctioy MEPEn €T o T g e yenarat iig Wit o @8rrying

out an 30 ijptra B e RLORERS Uh &AATG8lqbL ofkoLR PS decaded By using

outputted from said block dividing unit by using the intra
prediction parameter determined by said encoding control unit

I8 to generate a prediction image of the luminance signal and a
prediction image of the color difference signal;

a guantizing unit for guantizing a difference image
between the prediction image generated by said prediction image
generating unit and the target block to be encoded outputted

) from said Dblock dividing unit to output guantization
coefficients of gaid difference image; and

a variable length encoding unit for
variable-length-encoding both the quantization coefficients
outputted from said guantizing unit and the intra prediction

iy parameter determined by said encoding control unit to generate
a bitstreamn,

wherein when generating the prediction image of the color
difference signal, sald prediction image generating unit
carries out the intra prediction process on the target block

30 to be enceded of the color difference signal by using an intra



61 the intra prediction parameter variable- |ength-decoded by said variable
| ength decoding unit to generate a predjgtion image of a | um nance signa
and prediction inmages of col or dlfference signals ; and an i mage
addi ng unit for adding the prediction i mage generated by said prediction

i mage genenatddig tunit @ndvee tdif faln ercel kmagecs howeibyiacresphtdotribhe

i nverse quanti zation carried out by said inverse quantizing unit to acquire
a decoded ipvageetEOWher e weaiddvasd abt ebengelderodt nguitig unit uses when

vari abl e-1 engt h-decodes a flag fromsaid bitstream and, when the flag

vari abl e- | ERgtH-idecGHEA" B %&h%ﬁﬁ%ﬁ%%ﬂﬂﬂéqneﬁéPﬁeééc%@l?EFthﬁﬂ9@§h@%§cﬁhat an

t redlct rrled out on a.target block to encoded of
;Rergofor %Eﬁ%ﬁ ‘%§fﬁﬁaThﬁ Wiy S AR A ﬁﬁéﬁFgﬁl%ﬂtﬁgFéﬁﬁFéﬁ whi ch

s samegas ptﬁga dise foscthechumopase sianal. sald predistion, i mage .

generatlng Unlt carries ou e |ntra re I Onh process on

bl ock to bey;decaded ofsithe 1cqlors ﬁﬂ(}ﬁﬁg shopake b%fré’éi@@léﬂetéa%e' ntra

predlctlon par aneter as t hat Use | um nante
target block to be encoded, and said variable length encoding

unit wvariable-length-encodes a flag showing whether said
prediction image generating unit carries out the intra
[0 prediction process on the target block to be encoded of the color
difference signal by using the same intra prediction parameter
as that used for the luminance signal asg the intra prediction
parameter which said prediction image generating unit uses when
carrying cut the intra prediction process on the target block
Iy to be encoded of the color difference signal.
2] The moving image encoding device according to ¢laim 1,
wherein after carrying out the intra prediction process on the
target block to be encoded of the color difference gignal to
generate the prediction image of the color difference gignal,
0 the prediction image generating unit carries out smoothing

filtering on said prediction image.

[3] A moving image decoding device comprising:
a variable length decoding unit Eor
variable length-decoding guantization coefficients and an
)  intra prediction parameter from a bitgtream;

an inverse guantizing unit for inverse-quantizing the
gquantization coefficients variable-length-decoded by gaid
variable length decoding unit;

a prediction image genevating unit for carrving out an

30  intrapredictionprocess ona target block to be decoded by using



20 signal to generate the prediction inmage of the color difference signal
and, when said flag shows that the intrﬁlprediction process is not carried
out on the target block to be encoded of the color difference signal by
using the intra prediction parameter which is the same as that used for the
| umi na Tl Ghe sntfa 25 esdiod ipreth cdhorne T rage agé ref ahipng -decbdedrsy esicut t he
intra prediction process on the target block to be decoded of the color
difference‘@ﬁ@ﬁ@ﬂetéegeﬁ@rdeeodhegpmeﬁtc¢¢cﬁﬁﬁ@ﬁﬁﬁﬁ(ﬁiﬂﬂ@@i@¢ﬁam.dmﬁﬁerence
si gnal apPIylng an average_prediction to the target block to be decoded.

30[ 4] The ﬁghi‘%é’g?él%eééa?% ad’@vpéédé%é%llﬁ@ﬁ@ﬁ ef i mM@; 942 famereen
after carrygﬁgmget intra prediction process on the target block to be
decoded of % Sliofi ff erence signal to generate the prediction i mage of

the col or dif er anoq,aianalay the 0G0 cL ofdImge: GEneLaking, U Lycger oo
g g

out snDothlng fi er|n on said prediction ina nOVI'Ng i mag

encodi ng Q4 CREPI$1 BY: g predm%;@nociﬂnegéé“ 6!39%9&%83%&@!: S&x‘?@ 9f a

bl ock dividing unit di'viding an inputted |1 nage Wh consi sts of

| um nance siigralrcand cahoe didfersnge &l gnabs Rt o blaaks: eae_kalee_t\m/@hch i's
a N prediction unit to output a target block to be encode& which is a

predi ction canirtied out by smi@ncodinsg qontt0fips ocessimgegtiepeof dancerdodi ng
control unit determining an intra prediction paraneter which is used when
carryi ng odtag¢.intra prediction process on the 15 target block to be

encoded outputted in said block division processing step; .
wherein sald variable length déecoding unit

variable-length-decodes a flag from gaid bitstream, and, when
the flag wvariable-length-decoded by said wvariable length
decoding unit shows that an intra prediction process is carried
out on a target block to be encoded of the colordifference gignal

15 by using an intra prediction parameter which is same as that
used for the luminance signal, said prediction image generating
unit carries out the intra prediction process on the target
block to be decoded of the color difference signal by using the
same intra prediction parameter as that used for the luminance

20 signal to generate the prediction image of the color difference
signal, and, when said flag shows that the intra prediction
process 1is not carried out on the target block to be encoded
of the color difference signal by using the intra prediction
parameter which is the same ag that used for the luminance signal,

2y gaid prediction image generating unit carries out the intra
prediction process on the target block to be deceoded of the color
difference signal to generate the prediction image of the color
difference signal by applying an average prediction to the
target bhlock toe be decoded.

30 (4] The moving image decoding device according to claim 3,



a prediction inmage generation processing step of a prediction inmge
generating unit carrying out an intra pggediction process on the target

bl ock to be encoded outputted 20 in said block division processing step by
using the intra prediction paranmeter determ ned in said encodi ng control

pr ocessi ng v8icep itvafeaeraiera ngpadi chéomt rtarpgeddi-taonl prvnansensi-geal and
a. prediction image of a. color difference signal; a quantization

processi ng Strge tofolackquanbiezastonedrof tLI2s apulant icdzifig rerdief fecemde tbmage
between the prediction inmage generated in said prediction inmage generation
processi ng &3 3atd CEReP T Yt 1B oidiede Ohet Bk stitipitcadrs F18aid /bl ock

di vi sion processing step to output quantization coefficients of said
i 11 or ence Tirmguie i 150 Vd b T G Hebd: - pr6eeo8Fng SELg 168 a.
variablg %%1%%? %@_%QF%%E%gp¥%5§c§%%5aghg-length-encoding both the

i i outputtedi

quant i zati on coéfficients in salgequantization processi ng step
and the intfsa predieliins PARGEPLALAACHEN fibRAdal BofBldseRgoding contr ol
processing step to generate a bitstream erel n"when generating
the prediction i pagec®f dika GRoprdiéel  Nee ¢ gRal 115l PFagi €4 LeA i mage
generating unit carries out the intra prediction process on the target

bl ock to beliericodedanfirtthe teal dnadefflerdncensignaloby Usthguare isdghea 10
predi ction paranmeter which is same as an intra prediction paraneter which
sai d predi éficordleageigdmecattiond igmiat sudes owemokar epichig cduthilivd itnt Ba
prediction process on the target block to be encoded of the |um nance

si gnal ,'Uor PEEAIEd SBui i Re CPnPRAPBE edli BRTORC pr beds S0P FeaCaegetBrdck to

be encoded ,of the cal or. 15 di.fference signal by applying an average
predictionlfbatQggﬁﬁ%;ﬁpnbpgﬁ?’to be encoded, and said variable |ength

encoding unit vagabl gl engt hgncodes 4 J1ag. showk pgwhat her salds.

predi ction image generating unit carries out e Infra prediction process

on the targehhl-acknte herepaodedqofnthe: £0! e 2Q.didf §r-an6e 13,008} By
using the sanme intra prediction paraneter as that used for the |um nance

signal as tikeusetr ahphedheti ongpananet erntwy chr @i & prrediideds icihgae
generating unit uses when carrying out the intra prediction process on the
t ar get 1bl oclkrigethélentoded kef crivedeo]! outgifftedernce ssiignéd o256 A srowi ng

i mmge decodi ng net hod conpri sing: a variable | ength decoding
processi ngP¥OEFSERLTE WaEPabl e | engt h decodi ng unit vari abl e-1 engt h- decodi ng

guanti zation coefficients and an intra prediction paraneter froma
bi t st ream a prediction 1mage generation processing step of a

prediction image generating unit carrying out an intra
prediction process on the target block to be encoded cutputted
20 in said block division processing step by using the intra
prediction parameter determined in saild encoding control
processing step to generate a prediction image of a luminance
signal and a prediction image of a color difference gignal;
a guantization processing step of a quantization unit
2 guantizing a difference image between the prediction image
generated in said prediction image generation processing step
and the target block to be encoded outputted in said block
division processing step to output gquantization cecefficients

of gaid difference ilmage; and

30 a variable length encoding processging step of a variable



30an inverse quantization processing step of an inverse 64 quantizing unit
i nverse-quanti zi ngt hequanti zati on coeffjcients variabl e-1 ength-decoded in
said variable | ength decodi ng processing step; a prediction inage
generation processing step of a prediction inmage generating unit carrying
out an i ntriggrprtédi etricant iproocess. ton vatiakdet- lehotk -tacbe idgcothed hby tusi ng
the intra prediction paranmeter variabl e-1ength-decoded in said variable

| engt h decodiany igredcessi Age st eplenpt genvrate tedr edi ctdoh Uvage igkhtgdon

| um nance signal and prediction images Wof color difference signals; and
an i mage adfiAGSHPPEESEI My HtEp 1FTENPT FAyet hekdiBfy Al ke ad@itig ined

| mmge addi"ti€Gif piocesEi my! Stp o ranF fage" a |
Step and a ‘0l 1 FaFEnca| WG SFOMT 6 o FESTTT BT CHEH nv8r S dramty 2t i on

carri edyout jin.said inverse 15 quantization processing step to acquire a
decoded i mage, " wherein said variable |Iength decoding unit

vari abl e-| engt h- decodes @4/ agnbram sai chdihelheamnanshgaben-tbefilag
vari abl e-1 engt h-decoded by said variable | ength decoding unit shows that an

intra preditifenpicecessghsl caskiied 28eQuUtt Din a itndhget gbheekt 119 bengncoded
of the color difference signal by using an intra prediction paranmeter which
i s sanme as dehatiegsedtf ohet hetkanpnadtet sognatocsas dmpred degetd bgek
generating unit carries out the intra prediction process on the target

bl ock to bé&adEeotiedcdtd tie t&6 ¢ aF 4l ericen &t grid@nagy bisimgny et 25 tgane
intra predictigon paranmeter as that used for the |um nance signal tao

gener at'é t B SFHERICH GIR GRS T0f Y heR coP oS 3815 136t efe e FBF §RaPL ARG E Jiken

said flag shows that fthe intr rgdiction_ rocess 1s_not carried out on the
Carget bl odk 0 B6 eHeodad df Fhe tol br AP Eerence: <7 ghal by Ler hd the
intra predidhion 30opr afet Al MIied b dith 320RA% bRAndSALJAY tidex
| um nance si gnal,
to be encoded of the luminance signal, or carries out the intra
prediction process on the target block to be encoded of the color
15 difference gignal by applying an average prediction to the
target block to be encoded, and said varilable length encoding
unit wvariable-length-encodes a flag showing whether said
prediction image generating wunit carries out the intra
prediction process on the target block to be encoded of the color
20 difference signal by using the same intra prediction parameter
as that used for the luminance signal as the intra prediction
parameter which saild prediction image generating unit uses when
carrying out the intra prediction process on the target block
Lo be encoded of the color difference signal.
b [6] A moving image decoding method comprising:

a variable length decoding processing step of a variable
length decoding unit wvariable-length-decoding guantization
coefficients and an intra prediction parameter from a
bitstream;

30 an inverse quantization processing step of an inverse



65 said prediction inage generating unit carries out the intra prediction
process on the target block to be decodﬁp of the color difference signal
generate the prediction i nage of the color

average prediction to the target block to be decoded.
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A

b}
O

gquantizing unit inverse-guantizing the guantization
coefficients variable-length-decoded in said variable length
decoding processing step;

a prediction image generation processing step of a
prediction image generating unit carrying out an intra
prediction process on a target block to be decoded by using the
intra prediction parameter variable-length-decoded in said
variable length decoding processing step to generate a
prediction image of a luminance signal and prediction images
of color difference signals; and

an image addition processing step of an image adding unit
adding the prediction image generated in said prediction image
generation processing step and a difference image shown by a
result of the inverse gquantization carried out in said inverse
quantization processing step to acquire a decoded image,

wherein said variable length decoding uniz
variable-length-decodes a £lag from said bitstream, and, when
the flag wvariable-length-decoded by said variable length
decoding unit shows that an intra prediction process is carried
out on a target block tobe encoded of the colordifference signal
by using an intra prediction parameter which ig same as that
uged for the luminance signal, said prediction image generating
unit carries out the intra prediction process on the target
block to be deceoded of the color difference signal by using the
same intra prediction parameter as that used for the luminance
signal to generate the prediction image of the color difference
signal, and, when said flag shows that the intra prediction
process is not carried out on the target block to be encoded
of the color difference signal by using the intra prediction

parameter which is the same as that used for the luminance signal,

to

di fference signal by applying an
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said prediction image generating unit carries out the intra
prediction process on the target block to be decoded of the color
difference signal to generate the prediction image of the color
difference signal by applying an average prediction to the

target block to be decoded.



