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| TUT Rec. H.264 and | SO | EC 14496-10 15(referred to as H. 264 hereinaftery

t hrough the cooperation of ITU-T and ISOIEC. In H 264, a predi Hﬂ””ﬂmmuwm
process, conversion process, andenrt 0py geRC@ditNg py ®Cess are p ”mm
each rectangul ar bl ock (for exanple, each block of 16 x 16 or 8 x 26(8002*
pi xels). In the prediction process, notion conpensation of performing - —-——-

prediction in the tenporal donain 4 tp%g,g)rfrggeggl@nrect angul ar bl ock to be
encoded (an encodi ”Qil\éA%rEg%Nc@D%J'@ »f@r AND YRR drcyreedweameeded frame

(reference frane).
5

Technical Field
Embodiments described herein relate generally to a
motion information compression method, image encoding
method, and image decoding method in the encoding and
10 decoding of a moving image.
Background Art
Recently, an image encoding method having a
greatly increased encoding efficiency has been
recommended as ITU-T Rec. H.264 and ISO/IEC 14496-10
15 (referred to as H.264 hereinafter) through the
cooperation of ITU-T and ISO/IEC.- In H.264, a
"predictidn process, conversion process, and entropy.
encoding process are performed for each rectangular
block (for example, each block of 16 x 16 or 8 x
20 8 pixels).. In the prediction process, motion
compensation of performing prediction in the temporal
domain is performed on a rectanguiar block to be
encoded (an encoding target block) by referring to an
already encoded frame (reference frame). In this
25 motion compensation, it is neéessary to encode motion
information containing a motion vector as spatial shift
information between the encoding target block and a

block to be referred to in the reference frame, and



25nmoti on conpensation, it is necessary to encode notion information
containing a notion vector as spatial shift infornmation between the
encodi ng target block and a block to be referred to in the reference frane,
and 2 transmt the encoded notion information to a decodi ng side. Wen
perform ng notion conpensation by using a plurality of reference frames, it
is al so necessary to encode reference franme nunbers in addition to the
5motion information. This sometines increases the code amount of the notion
information and reference franme nunbers. There are also notion information
predi ction net hods, by; which Ppedhch efofPbhoNn EREREFRbKL0R0E 486804 NG
target block is derived by referring to notion 10information of a reference
frame, which isssgoredshdn @Eb%ih@fﬁéﬁ%hoaoﬂ?aﬁwtwﬁtﬁptubih@rature 1
and Non-Patent Literature g?, and the capacity of the notion information
menory for storpngrapitpnof nfersaéhes seambkpesti her edsesnedbhsaan exanpl e
of a nethod of reducing the capacity of the notion information nenory,
representative amtodn refersnteofrbisedeumniedsi hnaapgrdeédéver ronedebl ock and
only the representative notion information is stored in the notion

i nformati®on nemeyiém NofeoPasehonlitEhasusemgp2mee iarreAsEpsthPacede

Literature Patent Literature 1: Japanese Patent No. 4020789 Non
Pat ent Liter at upeoRBNodE Palbenrotierr anfpematign 3pAgrefespnceTéApBLal
numbers. There are also motion information prediction

methods by which predicted motion information of an
encoding target block is derived by referring to motion

10 information of a reference frame, which is stored in a
motion information memory (Patent Literature 1 and
Non-Patent Literature 2), and the capacity of the
motion information memory for storing motion
information sometimes increases.

15 As an example of a method of reducing the capacity
of the motion information memory, representative motion
information is derived in a predetermined block and
only the representative motion information is stored in
the motion information memory in Non-Patent Literature

20 2.
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MV Predictor Modification fdr MV-Comp, Skip, Direct and

Merge Schemes”, Joint Collaborative Team on Video



W Predictor Mdification for M/-Conp, Skip, Direct and Merge Schenes",
Joint Col | aborative Teamon Video 3 Coding (JCT-VC) of ITU T SGL6 WP3 and
| SO'I EC JTC1/ SC29/ W511 Docunent, JCTVC- D164, January 2011 Non- Pat ent
Literature 2: Yeping Su et al, "CE9: Reduced Resol ution Storage of Mdtion
Vector Data", 5Joint Collaborative Teamon Video Coding (JCT-VC) of ITUT
5Gl6 WP3 and |SO' | EC JTCL/ SC29/ WGL1 Document, JCTVC D072, January 2011
Summary of I nvention Technical Problem 10There is, however, a problemthat
if the predicted notion information derivation nethod disclosed in

Non- Pat ent the&§&g£§C|J@@dVEE ﬁgeeggs%nF%56v%Pgoghgn %%yg%gptlon

derivation netho oséed | at ént Literature are fferent, the

temporal correl abionseholhthe Bpedhehed HReLyIRLOr HALLANT odyges, and as

a consequence the CO e anount e notion In rmatl on i ncreases. The
present enbodi ment hagnbegrerrde k@ raehve the yabavement ianed prefem and

has as its object to
Reduced Resolution Storage of Motion Vector Data”,

5 Joint Collaborative Team on Video Coding (JCT-VC) of
ITU-T SG16 WP3 and ISO/IEC JTCl/SC29/WG11 Document,
JCTVC-D072, January 2011

Summary of Invention
Technical Problem
10 There is, however, a problem that if the predicted
motion information derivation method disclosed in
Non-Patent Literature 1 and the representative motion
information derivation method disclosed in Non-Patent
Literature 2 are different, the temporal correlation of
15 the predicted motion information reduces, and as a
consequence the code amount of the motion information
increases.
The present embodiment has been made to solve the
abovementioned problem, and has as its object to
20 provide an image encoding apparatus and image decoding
apparatus including an information compressing device
capable of increasing the encoding efficiency.
Solution to Problem
In general, according to one embodiment, disclosed
25 is a method of dividing an input image signal into
pixel blocks, and performing inter-prediction on the

divided pixel blocks. This method includes selecting



20provi de an i mage encodi ng apparatus and i mage decodi ng appar at us

i ncluding an i nformati on conpressing devi ce capabl e of increasing the
encodi ng efficiency. Solution to ProblemIn general, according to one
enbodi nent, disclosed 25is a nethod of dividing an input inmage signal into
pi xel bl ocks, and performng inter-prediction on the divided pixel blocks.
Thi s net hod includes selecting 4 predicted notion information froma
notion information buffer storing notion information in an encoded region,
and predicting notion information of an encoding target block by using the

predi cted moti OQDEBEBEQBt k881 th?nfg'?ﬁ@%q fl“'ictrpﬁr 'Rﬁ't!ﬂgﬁsiﬁ%g‘ﬁn%‘t%n

representative thﬂIﬂfOl’I’TB.IOﬂ romapura|tyo tens of notion

information in gpe g@gog@g Eﬁg'Hchﬁ aﬁﬁ?ggﬁﬂ% oW §f Ghreg chEQrQEEHQE
0 sel ec e ér eby

i ndi cating a net ing t predi cted notion infornmation

obt ai ni ng only 3Q8h5r6695€§ﬁ§tﬁBthn”EhEQmeEEQBWEE'QH cBebefi ngesarigati on
of Draw ngs iS a block diagram schematically show ng'the

arrangenent of amotnagg age;@gl BHe appanatysdame@h 8hndnte rinhe ibinr.St The

enbodi nent. 15FIG 2A 1s a view for explaining a pixel block predictive
encodi ng Sequenmethod furthEkGin2Bubssaavgewrfiay explrasenngtdrweexanpbe of a
pi xel bl ock si ze. FIG 2Cis a view for explaining

anot her exanpl eig@ofmthéopi Xebmbhopkughzety of items of motion

ihformation in an encoded region in accordance with
first information indicating a method of selecting the
predicted motion information, thereby obtaining only
10 the representative motion information.
Brief Description Qf Drawings
FIG. 1 is a block diagram schematically showing
the arrangement of an image encoding apparatus
according to the first embodiment.
15 FIG. 2A is a view for explaining a pixel block
predictive encoding sequence.
FIG. 2B is a view for explaining an example of a
pixel block size.
FIG. 2C is a view for explaining another example
20 of the pixel block size.
FIG. 2D is a view for explaining still another
example of the pixel block size.
FIG. 3A is a view for explaining an example of a
pixel block in a coding tree unit.
25 FIG. 3B is a view for explaining another example
of the pixel block in the coding tree unit.

FIG. 3C is a view for explaining still another



FIG 2D is a view for explaining still another exanple of the pixel block
si ze. FIG 3Ais a view for explaining an exanple of a pixel block
in a coding tree unit. 25FIG 3B is a view for explaining another exanple
of the pixel block in the coding tree unit. FIG 3Cis a view for
explaining still another 5 exanple of the pixel block in the coding tree
unit. FIG 3Dis a view for explaingng still another exanple of the
pi xel block in the coding tree unit. FIG 4 is a block diagram

schematical ly showi.ng 5t he arrangenent of an entropy encoder shown in FIG

1. FI G éxarﬁplaevw%ﬁ@@ﬂs@élc@iwksmvm&g é@@lﬁdjr@BQ@nﬁﬂitOf a
notion information nmenory shown in FIG 1. FIG 6Ais a view

for explaining an exanpl e3Dflgna1Gwa;zefo,ar@ﬁlp£§mmn@r9@@55 exeeHeed by an
inter-predictor shown in FIG 1. FIG 6B is a view for explaining anot her

exanpl e of the énamplereflitche opi pedCiebscexesutied bydibhe tneéeruptedi ctor
showmn in FIG 1. 15FIG 7A is a view for explaining an exanple of a
FIG. 4 is a block diagram schematically showing
5 the arrangement of an entrépy encoder shown in FIG. 1.

FIG. 5 is a view schematically showing the
arrangement of a motion information memory shown in
FIG. 1.

FIG. 6A is a view for expiaining an example of an

10 inter-prediction process executed by an inter-predictor
shown in FIG. 1.

FIG. 6B is a view for explaining another example
of the inter-prediction process executed by the
inter-predictor shown in FIG. 1.

15 FIG. 7A is a view for explaining an example of a
prediction unit.

FIG. 7B is a view for explaining another example
of the prediction unit.

FIG. 7C is a view for explaining still another

20 example of the prediction unit.

FIG. 7D 1is a view for explaining still another
example of the prediction unit.

FIG. 7E is a view for explaining still another
example of the prediction unit.

25 FIG. 7F is a view for explaining still another

example of the prediction unit.

FIG. 7G is a view for explaining still another



prediction unit. FIG 7B is a view for explaining another exanple of

the prediction unit. FIG 7Cis a view for explaining stil
anot her 20exanpl e of the prediction unit. FIG 7D is a view for
explaining still another exanple of the prediction unit. FIG 7E is
a view for explaining still another exanple of the prediction unit. 25FI G
7F is a view for explaining still another gxanple of the prediction unit.
FIG 7Gis a view for explaining still another 6 exanple of the prediction
unit. FIG 8 is a view for explaining a skip node, nerge node, and

i nter node. example of! e Pisd8cP|Hckudiagram schematically showi ng
5t he arrangenent of a notion information encoder shown in FIG 4.

FIG 10 is a view foprexpsai8i agvexanpbese2b1L08iRgSkt 5RNp0hodepr Rei-gted
notion information candidate with respect to an encoding target prediction
unit. 10FIG 1lmddea am@wWfioer expdi@i ni ng anot her exanpl e of the position of
the predicted notion information candidate with respect to the encodi ng
target prediction unFIG. 9 is a block diagram schematically showing
5 the arrangement of a motion information encoder shown
in FIG. 4.
FI1G. 10 is a view for explaining examples of the
position of a predicted motion information candidate
with respect to an encoding target prediction unit.
10 FIG. 11 is a view for explaining another example
of the position of the predicted motion information
candidate with respect to the encoding target
prediction unit.
FIG. 12 is a view showing an example of a list
15 indicating the relationship between the block positions
and indices Mvpidx of é plurality of predicted motion
information candidates.
FIG. 13A is a view showing an éxample of a
reference motion information acquisition position
20 indicating the center of an encoding target prediction
unit when the size of the prediction unit is 32 x 32.
FIG. 13B is a view showing an example of a
reference motion information acquisition position
indicating the center of an encoding target prediction
25 unit when the size of the prediction unit is 32 x 16.

FIG. 13C is a view showing an example of a

reference motion information acquisition position



FIG 12 is a view show ng an exanple of a |list 15indicating the

rel ati onship between the bl ock positions and indices M/pidx of a plurality
of predicted notion information candidates. FIG 13A is a view show ng an
exanpl e of a reference notion information acquisition position 20indicating
the center of an encoding target prediction unit when the size of the
prediction unit is 32 x 32. FIG 13Bis a vwiew show ng an exanple of a

ref erence notion information acquisition position indicating the center of
an encoding target prediction 25unit when the size of the prediction unit

is 32 x 16. FI G d30,i 818 VheEW-showt ngran,exanphiengf tarset epengecbhon
information acquisition position indicating the cénter of an encodi ng

target predictign unjtehencthe;side ohetpechiedishi gpibnit 16 163%.32.
FIG 13D is a view showing an exanple of a reference notion information

acqui sition positiongdgndigat iBgat iecwephewial an erangilBgotrarget
prediction unit when the size of the prediction unit is 16 x 16.
reference motion information acquisition position
5 ~ indicating the center of an encoding target prediction
unit when the size of the prediction unit is 16 x 16.
FIG. 13E is a view showing an example of a
reference motion information acquisition position
indicating the center of an encoding target prediction
10 unit when the size of the prediction unit is 16 x 8.
FIG. 13F is a view showing an example of a
reference motion information acquisition position
indicating the center of an encoding target prediction
unit when the size of the prediction unit is 8 x 16.
15 FIG. 14A is a view showing another example of the
reference motion information acquisition position
indicating the center of an encoding target prediction
unit when the size of the prediction unit is 32 x 32.
FIG. 14B is a view showing another example of the
20 reference motion information acquisition position
indicating the center of an encoding target prediction
unit when the size of the prediction unit is 32 x 16.
FIG. 14C is a view showing another example of the
reference motion information acquisition position
25 indicating the center of an encoding target prediétion

unit when the size of the prediction unit is 16 x 32.

FIG. 14D is a view showing another example of the



FIG 13E is a view showi ng an exanple of a reference notion information
acquisition position indicating the center of an encoding target prediction
10unit when the size of the prediction unit is 16 x 8. FIG 13F is a
vi ew showi ng an exanple of a reference notion information acquisition
position indicating the center of an encoding target prediction unit when
the size of the prediction unit is 8 x 16. gl5FIG 14A is a vi ew show ng
anot her exanple of the reference notion informati on acquisition position
indicating the center of an encoding target prediction unit when the size

of the predictioney EkcgsmggiénS%nfgkﬁﬁt&%ﬁ E%gﬁi%&%%bﬁh Wsng ot her

exanpl e of the 20reference notion information acquisition position

indicating the ¢gptert9hgaphencadipg Lar gat cpeediali @B daict pien ckthensi ze
of the prediction unit is 32 x 16. FIG 14Cis a view show ng anot her

exanpl e of the uefier eheq mBEi efzenb@r Akl predcqisht LOALPASI tlicor 16. _
25i ndicating the center of an encoding target prediction unit when the size
of the prediction uniFIG.s1468 xs32. viké shding anwiteéwrs kowimpd eardt héwe
exanple of the 8 reference notion information acquisition position
i ndi cati ng the cefiteenckt antépvodnhigriratden pradisticdenupos iwkien t he size
of the prediction unit is 16 x 16. FIG 14E is a view show ng anot her
exanpl e of the teflécahéaInmbhroRenirsr Rt RON CAEQLIL 8t Lo Ids Piesd Gta@cat i ng
the center of an encoding target prediction unit when the size of the
predi ction unitUpdtighgngthe Sizepp§ thgrpredichiew §Rk A§ afothér exanpl e
of the reference motign 1nformation acaub sl i on BO%HL O vample of the
reference motion information acquisition position
10 indicating the center of an encoding target prediction
unit when the size of the prediction unit is 8 x 16.
FIG. 15 is a view for explaining a spatial-domain
reference motion information memory 501 and
temporal-domain reference motion information memory
15 502.
FIG. 16 is a flowchart showing an example of the
operation of a motion information compressor shown in
FIG. 1.
FIG. 17A is a view showing an example of a
20 reference motion information acquisition position
indicating the upper left end of an encoding target
prediction unit when the size of the prediction unit is
32 x 32.
FIG. 17B is a view showing an example of a
25 reference motion information acquisition position

indicating the upper left end of an encoding target

prediction unit when the size of the prediction unit is



10i ndicating the center of an encoding target prediction unit when the size

of the prediction unit is 8 x 16. FIG 15 is a view for explaining a
spatial -domain reference notion information nenory 501 and tenporal -domain
reference notion informati on nenory 15502. FIG 16 is a flowhart

showi ng an exanple of the operation of a notion information conpressor
showmn in FIG 1. FIG 17A is a view show n®@ an exanple of a 20reference
notion information acquisition position indicating the upper left end of an
encodi ng target prediction unit when the size of the prediction unit is 32
x 32. FIG 17B i33 & vigew show ng an exanple of a 25reference notion
informati on acqui sition position indicating the upper left end of an
encodi ng target predirgd.on7aniits when duhehsiva@gofart kecapieadi oiff en unit is 9
32 x 16. FIG 17Cis a view showing an exanple of a reference notion
i nformati on acqueSietretrepasittban infdireattiiog tkheudpphern dnefidosarnd cof an
encoding target prediction unit when the size of the prediction unit is 16
X 32. Fl Gintiibaits ng vhewusipew Ag fan eexamil @nofengadgfner érrg@eatot i on
information acquisition position indicating the upper left end of an
encodi ng Par get Pr@giediion onignivhaphdhet Ivdz8i 2& dhet MESSHEH AN Uil i s
16 x 32.
FIG. 17D is a view showing an example of a
reference motion information acquisition position
indicating the upper left end of an encoding target
10 prediction unit when the size of the prediction unit is
16 x 16.
FIG. 17E is a view showing an example of a
reference motion information acquisition position
indicating the upper left end of an encoding target
15 prediction unit when the size of the prediction unit is
16 x 8.
FIG. 17F is a view showing an example of a
reference motion information acquisition position
indicating the upper left end of an encoding target
20 prediction unit when the size of the prediction unit is
8 x 16.
FIG. 18A is a view showing examples of a
representative motion information position.
FIG. 18B is a view showing other examples of the
25 representative motion information position.

FIG. 19 is a view showing examples of the centers

of prediction units having different prediction sizes.



16 x 16. FIG 17E is a view showi ng an exanple of a reference notion
informati on acqui sition position indicating the upper left end of an
encodi ng target 15prediction unit when the size of the prediction unit is
16 x 8. FIG 17F is a view showi ng an exanple of a reference notion
information acquisition position indicating the upper left end of an
encodi ng target 20prediction unit when thel®ize of the prediction unit is 8
x 16. FIG 18A is a view showi ng exanples of a representative notion
information position. FIG 18B is a view show ng ot her exanples of the

25representative notfeg. i pHar MBt hoRiPASEhbAMngFEGambIebSod ¥i ew show ng
exanpl es of the centers of prediction units having different prediction
sizes. 10° refpt&se2 04 i Seamyt evhShavbpgaexanppesioioa wrpnesratati ve
notion information position when the barycenter of a plurality of reference
noti on i nfor matbanyaenuesi 6foa pbsralohyg of eathranteomotnbor mati on
conpression block is set as the representative notion information position.

information acquisition positions of each motion

5 information compression block is set as the

representative motion information position.

FIG. 20B is a view showing other examples of the
representative motion information position when the
barycenter of a plurality of reference motion

10 information acquisition positions of each motion
information compression block is set as the
representative mofion information position.

FIG. 21A is a view showing an example of a
representative motion information position.

15 FIG. 21B is a view showing another example of the
representative motion information position.

FIG. 22 is a view showing a syntax structure
according to an embodiment.

FIG. 23A is a view showing an example of a

20 sequence parameter set syntax according to an
embodiment.

FIG. 23B is a view showing another example of the
sequence parameter set syntax according to the
embodiment.

25 FIG. 24 is a view showing an example of a

prediction unit syntax according to an embodiment.

FIG. 25 is a block diagram schematically showing



FIG 20B is a view showi ng other exanples of the representative notion

i nformation position when the barycenter of a plurality of reference notion
10i nformati on acqui sition positions of each notion information conpression
block is set as the representative notion information position. FI G
21A is a view show ng an exanple of a representative notion information
position. 15FIG 21B is a view show ng anatiher exanple of the
representative notion information position. FIG 22 is a view
showi ng a syntax structure according to an enbodi nent. FIG 23A

is a view showidy ?fﬁaafé(a@@é@dﬂ'flg 3a POSLAUEE CEcREF AIEY ef o SBhe S¥&t@xd accor di ng
to an enbodi nent. FlI 23B is a view show ng anot her exanple of the

sequence par amedsodehesynNt ax according to the enbodinment. 25FIG 24 is a
vi ew showi ng an exanple of a prediction unit syntax according to an
enbodi ment. FI G 25 Fsca bbotk dilagoam acheraini sahéyashoni hy sidwangi nage
decodi ng apparatus according to the second enbodi nent . FIG 26 is a
bl ock di agr am stheemt repy | gesbdew nghewn ehr Bpy- dégoder shown in FI G  25.

5 FIG. 27 is a block diagram schematically showing a
motion information decoder shown in FIG. 26.
Brief Description of Embodiments
An image encoding apparatus and_image decoding
apparatus according to each embodiment will be
10 explained in detail below with reference to the
accompanying drawings. Note that in the following
explanation, the term “image” can appropriately be
replaced by terms such as “picture”, “pixel”, “image
signal”, and “image data”. Note also that in the
15 following embodiments,'portions denoted by the same
reference number perform the same operation, so a
repeated explanation will be omitted.
(Firét Embodiment)
The first embodiment is directed to an image
20 encoding apparatus. An image decoding apparatus
corresponding to the image encoding apparatus according
to this embodiment will be explained in the second
embodiment. This image encoding apparatus can be
implemented by hardware such as a large-scale
25 integration (LSI) chip, digital signal processor (DSP),
or field-programmable gate array (FPGA). This image

encoding apparatus can also be implemented by causing a



5FIG 27 is a block diagram schematically showing a notion information
decoder shown in FIG 26. Brief Description of Enbodi nents An i mage
encodi ng apparatus and i mage decodi ng apparatus according to each

enbodi ment will be 10explained in detail below wth reference to the
acconpanyi ng drawi ngs. Note that in the follow ng explanation, the term
“image" can appropriately be replaced by tggms such as "picture", "pixel"
"image signal"”, and "image data". Note also that in the 15foll ow ng

enbodi ments, portions denoted by the sane reference nunber performthe sane

operation, so a.tapeated: explapat Lo, hkobe.prbht ad. o(EiLak, Embodi ment)
g ngBoegEbhifg. pkbl

The first enbodinent Is directed to an pparatus. An i nmage

decodi ng appar at us Cﬂ5r§ﬁ898th9F&@ tﬁe bﬁagﬁaeeceqbealaapegggegtaecordlng
to this embodiment will be explained in the seond enbodi nen This i mage

encodi ng appar atgs §abob@ihgpPtenent sdech¥oh@nednar ensuchedsaasliBeggceeal e
25integration (LSI) chip, digital signal processor (DSP), or

fiel d-programmabbe, gatehagonyl (EP&AsfoThes L0Rgeqanaedizag appar ahueresan
al so be |nplenented by causing a
guantizer 104, inverse orthogonal transformer 105,
adder 106, reference image memory 107, inter-predictor
108, motion information compressor 109, motion
information memory 110, and entropy encoder 112. An
.encoding controller 114 and output buffer 113 are-
10 normally installed outside the image encoding apparatus
100.

The image encoding apparatus 100 shown in FIG. 1
divides each frame, each field, or each slice forming
an input image signal 151 into a plurality of pixel

15 blocks, performs predictive encoding on these divided
pixel blocks, and outputs encoded data 163. In the
following explanation, it is assumed, for the sake of
simplicity, that the predictive encoding of pixel
blocks is performed from the upper left corner to the

20 lower right corner, as shown in FIG. 2A. Referring to
FIG. 2A, encoded pixel blocks p are positioned above
and on the left side of an encoding target pixel block
c in a frame f as an encoding target.

The pixel block is an image processing unit such

25 as a block of M x N pixels (N and M being natural

numbers), a coding unit, a macro block, a sub-block, or

one pixel. Note that the pixel block basically means a



12 conputer to execute an inmge encodi ng program As shown in FIG 1,
an i mage encodi ng apparatus 100 according to this enbodi nent includes a
subtracter 101, orthogonal transformer 102, quantizer 103, inverse

5quanti zer 104, inverse orthogonal transforner 105, adder 106, reference

i mage nenory 107, inter-predictor 108, notion information conpressor 109,
notion information nenory 110, and entropy,£ncoder 112. An encodi ng
controller 114 and output buffer 113 are 10normally installed outside the

i mage encodi ng apparatus 100. The i mage encodi ng apparatus 100 shown

in FIG 1 d'V'dgélﬁﬁ%huﬂf Men Eﬁ&hf%l§$91n8re§??§n§£h8§ fBLP pPeap;kaput

i mage signal a pluralirty of pixel ocks, perforns predictive

encodi ng on thegecdi vigeds pi¥ebe bl peksprapdqontpuhe epeodededatapd§3. I'n
the follow ng explanation, it is assunmed, for the sake of sinplicity, that

the predictive gogedhsy ]@% @ppebpbh@@gﬁyl sepeatongedntr earihbe upper |eft
corner to the 20l ower right corner, as shown in FIG 2A Referring to FIG
2A, encoded pi xebdbh@cksip asetppstéEDpedfaboueampdeonatbeobkfbfsﬂdexof an
encoding target pixel block c in a frame f as an encoding target. The pi xel
bl ock is an i naye pivekssi ag sho¥nsuchF2Gas28, bbotkmet WilsgoNbpi gebsoCK and
M bei ng nat ur al nunbersé a coding unit, a macro bl ock, a sub-block, or one
pi xel . Note tha®fthe pixelpbketk, bé§|§h@W? WBaR&CGa 2¢3 or a block of

64 x 64 pixels, as shown in FIG. 2D. The coding unit
can also be a block of 8 x 8 pixels (not shown) or a
block of 4 x 4 pixels (not shown). Furthermore, the

10 coding unit need not be square. In the following
explanation, the encoding target block or coding unit
of the input image signal 151 will also be referred.to
as a “prediction target block”. In addition, the
encoding unit is not limited to a pixel block such as

15 the coding unit, and it is also possible to use a
frame, field, or slice, or a combination thereof.

FIGS. 3A, 3B, 3C, and 3D are views showing

practical examples of the coding unit. FIG. 3A shows
an example in which the size of the coding unit is 64 x

20 64 pixéls (N = 32). N represents the size of the
coding unit as a reference. A size when the coding
unit is divided is defined as N, and that when it is
not divided is defined as 2N. A coding tree unit has a
quadtree structure. When the coding tree unit is

25 divided, indices are allocated to four pixel blocks in
Z-scan order. FIG. 3B shows an example in which

quadtree division is performed on the block of



coding unit in the foll ow ng explanation, but the pixel block can also be
interpreted as the above-descri bed neani ngs by appropriately replacing the
terms. The coding unit is typically, for exanple, a block of 16 x 516

pi xel s, as shown in FIG 2B, but may al so be a block of 32 x 32 pixels, as
shown in FIG 20, or a block of 64 x 64 pixels, as showmn in FIG 2D. The
coding unit can also be a block of 8 x 8 pixels (not shown) or a block of 4
X 4 pixels (not shown). Furthernore, the 10coding unit need not be square.
In the foll owi ng explanation, the encoding target block or coding unit of

the input imagecgi gngh LokeWsl lsnalsoihe el enned Won@erd 'SPigd G on target

bl ock”. In addition, the encoding unit is not limted to a pixel block such
as 15the codi ngruagi.t _3Ba@dﬁlrteslesltaltﬁ@ pegshBlie numpese anf ameanf.i elid, i@r
slice, or a conbination thereof. FIGS. 3A, 3B, 30, and 3D are views

showi ng practicallsexpspkeslef tich&ueaderg pefifio.rmFloGad3Aeshes ign cexampl e i n
whi ch the size of the coding unit is 64 x 2064 pixels (N = 32). N
represents the sneeqgohdtheecaddideg oifi thas cadiekenernte. Ahsl Zdepthemft he
coding unit is divided is defined as N, and that when it is not divided is
defined a8 2N. Algdding teededninedhas egtiadt r §&adt dget dil&. WReshows codi ng
tree unit is 25divided, indices are allocated to four pixel blocks in
Z-scan order. FRG e3BMBREWS Naihdchnpretin=whi-ch FdGadtfe&h@vs sinon i s
performed on the block of 14 64 x 64 pixels shown in F|6323§. Nunber s

shown in example of a coding unit having a size of

32 pixels (N = 16) when Depth = 1. The largest unit of
a coding tree unit like this is called a large coding

10 tree unit or tree block, and the input image signal is
encoded in raster scan order by using this unit, as
shown in FIG. 2A.

On the basis of an encoding parameter input from

the encoding controller 114, the image encoding

15 apparatus 100 shown in FIG. 1 performs inter-prediction
(also called inter-image prediction, inter-frame
prediction, or motion compensation prediction) or
intra-prediction (also called intra-image prediction or
intra-frame prediction) (not shown) on the pixel block,

20 thereby generating a predicted image signal 159. The
image encoding apparatus 100 orthogonally transforms
and quantizes a prediction error signal 152 between the
pixel block (input image signal 151) and predicted
image signal 159, generates the encoded data 163 by

25 performing entropy encoding, and outputs the encoded
data 163.

The image encoding apparatus 100 shown in FIG. 1



FIG 3B represent the ordinal nunbers in Z-scan. It is also possible to
further perform quadtree division on one quadtree index of the coding unit.
The depth of 5division is defined as Depth. That is, FIG 3A shows an
exanple in which Depth = 0. FIG 3C shows an exanple of a coding unit
having a size of 32 x 32 pixels (N = 16) when Depth = 1. The | argest unit
of a coding tree unit like this is called aslarge coding 10tree unit or
tree block, and the input image signal is encoded in raster scan order by
using this unit, as shown in FIG 2A. On the basis of an encodi ng paraneter

input fromthe EQE?QH‘AQ @ﬁega%!;ebyléé1et:legvbm‘99§p§m99%ng b2apRakaus 100
shown in FIG 1 perforns inter-prediction (als0 called inter-imge

prediction, inter-pranecpisedi fbHeB, hatiABGt HeR reeRRENBALERNspRedi ghon) or
intra-prediction (also called intra-image prediction or intra-frane

prediction) (nodishewshtomethedpi s€l gbheekriZGt hreepyegenerat ingga

predi cted i mage signal 159. The i mage encodi ng apparatus 100 orthogonal |y
transforns and gugnéizés9a predi nektbnder ndr gehgmakihb2thet weenithedpi xel
bl ock (input image signal 151) and predicted i mage signal 159, generates
the encoded dat &mag8 bygp8pel PBr aragrenohdpy céncsdingd andoobrputyprehe

encoded data 163. The image encodi ng apparatus 100 shown in FIG 1 15
intra-prediction that performs prediction within an

encoding target frame; and inter-prediction that
performs prediction by using one reference frame or a
plurality of temporally different reference frames.
10 Each element included in the image encoding
apparatus 100 shown in FIG. 1/will be explained below.
The subtracter 101 obtaiﬁs the prediction error
signal 152 by subtracting, from the encoding target
block of the input image signal 151, the predicted
15 image signal 159 corresponding to the encoding target
block. The subtracter 101 inputs the prediction error
signal 152 to the orthogonal transformer 102.
The orthogonal transformer 102 obtains a transform
coefficient 153 by performing orthogonal transformation
20 such as a discrete cosine transform (DCT) on the
prediction error signal 152 from the subtracter 101.
The orthogonal transformer 102 outputs the transform
coefficient 153 to the quantizer 103.
The quantizer 103 obtains a quantized transform
25 coefficient 154 by quantizing the transform coefficient
153 from the orthogonal transformer 102. More

specifically, the quantizer 103 performs quantization



perfornms encoding by selectively applying a plurality of prediction nodes
havi ng different bl ock sizes and different nethods of generating the

predi cted i mage signal 159. The nethods of generating the predicted 5i nage
signal 159 are roughly classified into two types: intra-prediction that
perfornms prediction within an encoding target frane; and inter-prediction
that perforns prediction by using one refefgnce frame or a plurality of
tenporally different reference frames. 10Each el ement included in the inmage
encodi ng apparatus 100 shown in FIG 1 will be explained bel ow. The

subtracter 101 ght gins,hhachr GEA! LANEELAR 18h09Rko1A2hYnsUbERAEL BY, from

the encoding target block o i nput 1 mage signal 151, the predicted

15i mage signal 159n¢9rEesBANPdLPAmbecthananegRdhRg -hargat mRkesk. The
subtracter 101 i'nputs the prediction error signal 152 to the orthogonal

transformer 102designat&hep9r thegenabdti hgnsbarmen 126210kt ai mpea transform
coefficient 153 by perform ng orthogonal transformation 20such as a

di screte cosi negunanstativaDEdyanattle iprediaceisonher fanesiegrabf152 fromt he
subtracter 101. The orthogonal transforner 102 outputs the transform
coefficieht 153quentheagianti zBhel@8anTheaguiant maérik03 sobtsaidnsocawguaht i zed
transf orm 25coefficient 154 by quantizing the transform coefficient 153
from the orthogthal aueanskerier fdnenmsse fopecpfhcalrmponené gfanbiezer 103

perforns quantization 16 o
transform coefficient, but whether to use the

quantization matrix is not essential to the embodiment.
The quantizer 103 outputs the quantized transform

10 coefficient 154 to the entropy encoder 112 and inverse
quantizer 104.

The entropy encoder 112 performs entropy encoding

(for example, Huffman encoding or arithmetic encoding)
on various encoding parameters such as the quantized

15 transform coefficient 154 from the quantizer 103,
motion information 160 from the inter-predictor 108,
prediction information 165 designated by the encoding
controller 114, reference position information 164 from
the encoding controller 114, and the gquantization

20 information, thereby generating the encoded data 163.
Note that the encoding parameters are parameters
necessary for decoding, such as the prediction
information 165, information of the transform
coefficient, and information of quantization. For

25 example, the encoding controller 114 includes an
internal memory (not shown), and this memory stores the

encoding parameters. When encoding a prediction target



in accordance with quantization information such as a quantization

- paranmeter and quantization matrix designated by the encoding controller

114. The quantization paraneter indicates the fineness of 5quantizati on.
The quantization matrix is used to weigh the quantization fineness for each
conmponent of the transform coefficient, but whether to use the quantization
matrix is not essential to the enbodi nent.;7The quantizer 103 outputs the
gquanti zed transform 10coefficient 154 to the entropy encoder 112 and

i nverse quantizer 104. The entropy encoder 112 perforns entropy

encoding (for expupk e, i e ao o A OF e ALT LENEL | £1 POSOMI S0 gug vari ous

encodi ng paraneters suc quanti1 zed 15transformcoefticient 154 from
the quanti zer 1;9i’3xe1ms1&£klm%@@ﬁt%1@Qefgsp@aw@imt€5n§é@d}b%@k 408,
predi ction information 165 designated by the encoding controller 114,
reference positugsegi nformati on 164 fromthe encoding controller 114, and
the quantization 20i nformation, thereby generating the encoded data 163.
Not e that the encodimgrpaspaet £fSadle, pasasrbensinecessany tbe decodpng,
such as the prediction information 165, information of the transform
coefficient, anehé¢edernbl? omofudeam ipatineteFoen@sdxanpll; thansheodi ng
controller 114 includes an internal nenory (not shown), and this nenory
stores the encoet®fl pakemetenrcodsthetOencoet hon alpfedietion ¢RFYeer 17

bl ock, the encodi ng paraneters of an al ready encoded pi xel block adjacent
to the predictid?taydtmblobRIrer uded. Mohe BpeRPetesnl pYcOdRT shdhn in

FIG 4, the entééﬁ?&ates encoded data 451A by encoding the encoding
parameters such as the prediction information 165
10 received from the encoding controller 114. The
transform coefficient encoder 402 generates encoded
data 451B by encoding the quantized transform
coefficient 154 received from the quantizer 103.
The motion information encoder 403 encodes the
15 motion information 160 received from the
inter-predictor 108 by referring to reference motion
information 166 received from the motion information
memory 110 and reference position information 164
received from the encoding controller 114, thereby
20 generating encoded data 451C. Details of the motion
information encoder 403 will be described later.
The multiplexer 404 generates the encoded data 163
by multiplexing the encoded data 451A, 451B, and 451C.
The generated encoded data 163 contains all parameters
25 necessary for decoding, such as the information of the
transform coefficient and the information of

quantization, in addition to the motion information 160



5encoder 112 includes a paraneter encoder 401, transform coefficient
encoder 402, notion information encoder 403, and nultiplexer 404. The

par anmet er encoder 401 generates encoded data 451A by encodi ng the encodi ng
paranmeters such as the prediction information 165 10recei ved fromthe
encodi ng controller 114. The transform coefficient encoder 402 generates
encoded data 451B by encodi ng the quanti zeggtransform coefficient 154
received fromthe quantizer 103. The notion information encoder 403 encodes
the 15notion information 160 received fromthe inter-predictor 108 by

referring to refesenceqtion tNforARtion 166.received fromthe notion
information nmenory 110 and reference position information 164 received from

the encoding control tge dAdoathensby 20gegenathbgdengodnd datacphlo.
Details of the notion infornmati on encoder 403 will be described | ater.

The mul ti pl exered®ddgenerat es t&epenspied dabacdb63nbyhaubttplhexbuffehe
encoded data 451A, 451B, and 451C. The generated encoded data 163 contains
al | paraneters PbBesessaryfboreganpte ngnustichlasat henj ndndmattpntoftt e
transform coefficient and the information of quantization, in addition to
the notion i nf opnapépnodBput timing managed by the encoding controller
114. The encoded data 163 is output to, for example, a
storage system (storage medium) (not shown) or a
transmission system (communication line) (not shown).
The inverse quantizer 104 obtains a restored

10 transform coefficient 155 by inversely quantizing the
guantized transform coefficient 154 from the quantizer
103. More specifically, the inverse quantizer 104
performs inverse quantization in accordance with the
guantization information used in the quantizer 103.

15 The quantization information used in the quantizer 103
is loaded from the internal memory of the encoding
controller 114. The inverse quantizer 104 outputs the
restored transform coefficient 155 to the inverse
orthogonal transformer 105.

20 The inverse orthogonal transformer 105 performs,
on the restored transform coefficient 155 from the
inverse quantizer 104, inverse orthogonal
transformation such as an inverse discrete cosine
transform corresponding to the orthogonal

25 transformation performed in the orthogonal transformer

102, thereby obtaining a restored prediction error

signal 156. The inverse orthogonal transformer 105



18 and prediction information 165. The encoded data 163 generated by
the entropy encoder 112 is tenporarily stored in the output buffer 113
after, for exanple, multiplication, and output at a 5proper output timng
managed by the encoding controller 114. The encoded data 163 is output to,
for exanple, a storage system (storage nedium (not shown) or a

transm ssion system (communi cation line) (pet shown). The inverse quantizer
104 obtains a restored 10transform coefficient 155 by inversely quantizing
t he quantized transform coefficient 154 fromthe quantizer 103. Mire

speci f1cal [y, | BRLLONE $Rca¥aRLLzeL HO4ARhiohMe LoYeLsgrAyantlezat! g i n
accordance Wth the quantization information Used in th quanti zer 5.
15The quanti zat z@geiynfi@kmati on used in the quantizer 103 is | oaded fromthe

internal nenory of the encoding controller 114. The inverse quantizer 104

out puts the restored Mheansiierm oee ifdnt reite s1 55 1l dl1h@dddRIES & nifdhogonal
transfornmer 105. 20The inverse orthogonal transforner 105 perforns, on the

restored transfeignedeflibi’cbgntdibngf tom tlas tioneer peedianticree rkd4, inverse
ort hogonal transformation such as an inverse discrete cosine transform
correspondi ng t 6igheloldblogornako2Fesarsiddngapiredigeetioimede s ighal

ort hogonal transformer 102, thereby obtaining a restored prediction error
signal 156. ThelPfAver $&eoderogedalimeggnstionasr 15051s19nput to the

reference image memory 107 through a deblocking filter
or Wiener filter (not shown).
The reference image memory 107 stores a locally
10 decoded filtered image signal 158. The inter-predictor
108 refers tb the filtered image signal 158 as a
reference image signal 158 when generating a predicted
image as needed.
The inter-predictor 108 performs inter-prediction
15 by using the reference image signal 158 saved in the
reference image memory 107. More specifically, the
inter-predictor 108 derives a motion difference (motion
vector) by performing a block matching process between
the prediction target block and reference image signal
20 158. Based on this motion vector, the inter-predictor
108 generates an inter-predicted image by performing
motion compensation (interpolation for a motion at
decimal precision). In H.264, interpolation can be
performed up to 1/4-pixel precision. Thé derived
25 motion vector is entropically encoded as a parf of the
motion information 160.

The motion information memory 110 includes the



outputs the restored prediction error signal 156 to the adder 106.

The adder 106 generates a | ocal decoded inage signal 157 by adding the
restored prediction error 5signal 156 and correspondi ng predicted i mage

- signal 159. The decoded i nage signal 157 is input to the reference inmage
menory 107 through a deblocking filter or Wener filter (not shown). The
reference image nenory 107 stores a | ocal lpn 10decoded filtered i mage signa
158. The inter-predictor 108 refers to the filtered i nage signal 158 as a
reference image signal 158 when generating a predicted i mage as needed. The
inter-predictorpd08,pefffsARat IS cOhSHE§56PM APbY Hisd Ndot henref erence

i mge signal 158 saved in the reference i mage nenory 107. More
specifically, therbnterrdr efhstoy 108 denhves endoih pdrdat sk enseudsotion
vector) by perform ng a bl ock matching process between the prediction
target bl ock andfrefiermscton Mageo smghabn 20468py Basedopni 4te By noti on vector,

the inter-predictor

108 generates an inter-predicted i mage by performng

not i on conpensapéofiofmierpotatp oas§donapnote oy, atndecempbrprekLysi on). In
H. 264, interpolation can be perfornmed up to 1/4-pixel precision. The
derived Zbnoti optyres ofhé¢ sceampropsedl hgt épeotebonsatiparesothe he notion

informati on 160. The notion information nmenory 110 includes the 20
reference motion information 166. As shown in FIG. 5

4

the motion information memory 110 is stored for each

frame

(or slice), and the motion information memory 110

further includes a spatial-domain reference motion

10 information memory 501 for storing the motion

information 160 on the same frame as the reference

motion information 166, and a temporal-domain reference

motion information memory 502 for storing the motion

information 160 of an already encoded frame as the

15 reference motion information 166. The motion

20

25

information memory 110 can also include a plurality of
temporal-domain reference motion information memories
502 in accordance with the number of reference frames
to be used by the encoding target frame for prediction.
Also, the spatial-domain reference motion
information memory 501 and temporal-domain reference
motion information memory 502 can be obtained by
logically splitting a physically single memory.
Furthermore, the spatial-domain reference motion
information memory 501 can store only spatial-domain
motion information necessary for a frame currently

being encoded, and items of spatial-domain motion



notion information conpressor 109. The notion information nmenory 110
reduces the information anmount of the notion information 160 by
appropriately perform ng a conpression process, and tenporarily 5stores the
conpressed notion information as the reference notion information 166. As
shown in FIG 5, the notion information menory 110 is stored for each frame
(or slice), and the notion information mempgy 110 further includes a
spatial -domai n reference notion 10i nformation nmenory 501 for storing the
notion informati on 160 on the sane frame as the reference notion

Lnf or mat | on 1064n88dnacLAPRLAL: dommil netekence Y0 Lf grmtion enor y

502 for storing the notion information an alrea enco rame as

the 15reference;pebi-QRtk BhOLARL 5@BLLAG1iaThE PR QR fMfQBLINgN sPRRyy 110
can also include a plurality of tenporal-domain reference notion

i nformation nmenehi eae508mbBragcabaange reirbhehbe movhen afhreherenge frames
to be used by the encoding target frame for prediction. 20Al so, the

spati al - domai n mefiergnee2noti on i nformati on menory 501 and tenporal - domai n
reference notion information nenory 502 can be obtained by l|ogically
splittingda physi cal [hesiredleeemempmpt ionr timgonmrae, i drhe efpats alt-cdemhifior
reference notion 25information nmenory 501 can store only spatial -domain
mot i on i nf or mat FaAhnecedsaeynioedartgame ddorestdappdeingashcdded, and itens
of spatial-domain notion. 21 information that are no | onger necessary as
reference infor ABPLBRLcRACSEGuUERt TARI YPBE igdmprasdad rate rsnsee ot othe

t enpor al -donmai n,reference notion i f?rnation menory 502. 5The reference

mot i on infornat?Bﬁoi@%tFQnSWSPQGYfBP edBA hrERerELTdNEd e ditsRTENGE

X I h 4_x, . : . .
exanpl e, eac motion information memory 502. The reference motion

10 information 166 further contains information indicating
whether the region is encoded by inter-prediction (to
be described later) or intra-prediction (to be
described later). Also, even when a coding unit (or
prediction unit) is inter-predicted by using the motion

15 information 160 predicted from an encoded region
without encoding the value of the motion vector in the
motion information 160, such as in a skip mode or
direct modé defined by H.264 or in a merge mode (to be
described later), motion information of the coding unit

20 (or prediction unit) is stored as the reference motion
information 166.

When the process of encoding the encoding target
frame or slice is complete, the handling of the
spatial-domain reference motion information memory 501

25 of the frame is changed to that of the temporal-domain
reference motion information memory 502 for a frame to

be encoded next. In this step, to reduce the memory



4 pixel block) in the spatial-domain reference notion information nenory
501 and tenporal -donmain reference notion information nenory 502. The
reference notion 10i nformation 166 further contains information indicating
whet her the region is encoded by inter-prediction (to be described | ater)
or intra-prediction (to be described later). Al so, even when a coding unit
(or prediction unit) is inter-predicted by,gsing the notion 15information
160 predicted froman encoded regi on without encodi ng the value of the
notion vector in the notion information 160, such as in a skip node or

di rect mode deféw&%H;B%Qrtérﬂ%ﬁg%%gmerék9r9§c96a8§58§d later),

notion information o he codi ng prediction unit) 1s stored as

the reference nptfomdnfon EhORy 1662, RS hBei BhocRSs Rkt €950HEHT the
encoding target frame or slice is conplete, the handling of the

spati al - domai N ¢@hSFr 5684 NBY | Be | 116 O FRL 1 P60 PRAVE Y¥n 583mBBe 8ot heobrane is
changed to that of the tenporal-domain reference notion information nenory
502 for a franebd cddecensedetatexs .isnstbr&édsigpthéoterguegl themaenory 22
capacity of the tenporal -domain reference notion information nenory 502,

t he noti on i nf oreree reomcd 660 cormpr esSedndyidhemawbrpn50af or mat i on conpressor
109 (to be described later) is stored in the tenporal-domain 5reference
moti on information nEp®rpredction infpempiéancibbncPmpoiatit WoRN185
conplies with a prediction node controlled by the encoding control ler 114.
As described abvediciien Pedei prrtiel sefeky FheepLpPadnegt Fontrotler

i predi cti ofy fnot, shown), fr_ J0[ater-predi gtjen L, order Lo generate the

inter-prediction, or intra-prediction (not shown) or

10 inter-prediction in order to generaté the predicted
image signal 159. It is also possible to further
select a plurality of modes for each of
intra-prediction and inter-prediction. The encoding
controller 114 determines one of the plurality of

15 prediction modes of intra-prediction and
inter-prediction as an optimum prediction mode, and
sets the prediction information 165.

For example, the encoding controller 114

determines an optimum prediction mode by using a cost

20 function indicated by equation (1) below:
K=SAD+AxOH (1)
In equation (1) (to be called a simplified

encoding cost hereinafter), OH indicates the code

25 amount of the prediction information 160 (for example,
motion vector information or predicted block size
information), and SAD indicates a difference absolute

value sum (i.e., the cumulative sum of the absolute



i mge signal 159. It is also possible to further select a plurality of
nodes for each of intra-prediction and inter-prediction. The encodi ng
~controller 114 determ nes one of the plurality of 15prediction nodes of
intra-prediction and inter-prediction as an opti mum predi cti on node, and

sets the prediction information 165. For exanple, the encoding
controller 114 determ nes an optinum predi ¢gi on node by using a cost
20function indicated by equation (1) below. K = SAD + X, x OH(1) In

equation (1) (to be called a sinplified encoding cost hereinafter), OH

i ndi cates the cqdg gZanpuny of the pr; ‘#b%tzjr%’} infmbien 160 (for (gxanpl e,
i i Sre i I g i an AD

noti on vector information or icte | ock "siz ormati on),

indicates a difiglence ;alselle tvaliuR s Wi iprReai g GWaYatd (g 3umsef, the
absolute 23 values of the prediction error signal 152) between the

prediction target do,00k iand pred ¢t eddBeR rghdle e AniOtipliikdi gates a
Lagrange undeterm ned nmultiplier to be determ ned based on the val ue of the
quanti zati on 5i mleo@mtdraii nlequanisieziatoron hranaeiceo)f, tad JadmdiLaties t he
encodi ng cost. When using equation (1), a prediction node that m nim zes

t he encodbng cosinikrms tderer(mured igs tanogtararmatpredi atnid K nodd datem t he

"~ viewpoi nts of the generated code anmount and prediction 10error. As a

vari ation of eqddts @RcEBiNg cass .al dhepossiirice aanadsitanretle /t ke encodi ng
cost fromonly the OH or SAD, or estimate the encoding cost by using a

val ue obt ai ned By dion Ayde MAGamEYd &St &R GRAIE SAD BT dn 15

approxi mation of, the val ue. 15Furthernore, an optinmm predictiqQn node can
be deternined bySr&HAYE% @ﬁp@ﬁ‘awtéﬁ‘é’(%ipﬁ&%&ﬁttl%&ocgenm t%(?r exanpl e,

the encodi ng cor\nf_tireo! Ioelrnt114 fd% er rr?enesr n ptoi m Oruendti catnidon [0 lectblyOHUSi ng
a cost function indrcated 5y eﬁ]“&atgl o (a% dgéi 6{7%1] p
10 error. As a variation of equation (1), it is also
possible to estimate the encoding cost from only the OH
or SAD, or estimate the encoding cost by using a value
obtained by performing a Hadamard transform on the SAD
or an approximation of the wvalue.
15 Furthermore, an optimum prediction mode can be
determined by using a temporary encoding unit (not
shown). For example, the encoding controller 114

determines an optimum prediction mode by using a cost

: function indicated by equation (2) below:
20

J=D+AxR (2
In equation (2), D indicates a square error sum
(i.e., encoding distortion) between a prediction target
block and locally decoded image, R indicates a code
25 amount estimated by temporary encoding for a prediction

error between the prediction target block and the
predicted image signal 159 of the prediction mode, and

J indicates the encoding cost. When calculating the



20 J=D+X, xR(2) In equation (2), Dindicates a square error sum(i.e.
encodi ng distortion) between a prediction target block and | ocally decoded
i mge, R indicates a code 25anpbunt estimated by tenporary encoding for a
predi ction error between the prediction target block and the predicted

i mage signal 159 of the prediction node, and J indicates the encoding cost.
When cal cul ating the 24 encoding cost J (stg0 be called a detailed encoding
cost hereinafter) of equation (2), a tenporary encodi ng process and | ocal
decodi ng process are necessary for each prediction node, so the circuit
scal e or _Scal CU Al AN § NE£a5ESa Ted he Alher dtanthcddimegneadt ng
cost J is calculated based on a nore accurate encoding distortion and nore
accurate code aiDUMna fihiS) TAEi ddia s MBI ad nidigp i gheismtiang
efficiency by accurately determ ning an optimum predi ction node. 10Note
that as a vari gicvesd aauatde (@dcodindg Spadsespasss hhecéosastifmt e t he
encodi ng cost fromonly the Ror D, or estimate the encodi ng cost by using
an appr oxi mat e ysthiepddidiei & anod®, Fus tties notecust hdexbe chi cal use of

t hese costs is al so possible. The 15encoding controller 114 can al so

previ ously decreabeuldtei ounberunt teamdéaetes oPn prleeli cthen hdds e
perform ng determ nation using equation (1) or (2), based on information
(for exanple, EREPLINIDIDdes b CulFOLPEFAPPTKRI OBl DARSTDratFHer#eSul t of
| Tage encoding distortion and more accurate code amount.

This facilitates maintaining a high encoding efficiency

by accurately determining an optimum prediction mode.
10 Note that as a variation of equation (2), it is also

possible to estimate the encoding cost from only the R

or D, or estimate the encoding cost by using an

approximate value of the R or D. Furthermore, a
hierarchical use of these costs is also possible. The
15 encoding controller 114 can also previously decrease

the number of candidates of prediction modes for
performing determination using equation (1) or (2),
based on information (for example, prediction modes of
surrounding pixel blocks or the result of image

20 analysis) preobtained for a prediction target block.

As a modification of this embodiment, it is

possible to further reduce the number of prediction
mode candidates while maintaining the encoding
performance, by performing two-step mode determination

25 combining equations (1) and (2). The simplified
encoding cost indicated by equation (1) requires no

local decoding process unlike equation (2), and hence



20anal ysis) preobtained for a prediction target bl ock. As a

nodi fication of this enbodinent, it is possible to further reduce the
nunber of prediction node candi dates while maintaining the encoding
performance, by perform ng two-step node determ nation 25comnbi ni ng
equations (1) and (2). The sinplified encoding cost indicated by equation
(1) requires no |ocal decoding process unlike equation (2), and hence 25
can be cal cul ated at high speed. The inage encodi ng apparatus of this
enbodi ment has nore prediction nodes than those of H 264, so node

determ nation ysihg,d t&dgﬁﬂ{gg g@cggé}g\g%ﬁ% & i %H?{J??ééété-ﬁcocfﬁﬁ@ first

5step, therefore, node ermnation usin e sinp ed encoding cost is

performed on prgdiotdons oeesh UsabhiSod Ohed NN £OT SO OREL B P K&l mdh sk,
t hereby deriving prediction node candi dates. Since the correlation between

the sinplified denceashg sosh. 264, ded ahded @vcodhNGa€DSH wHbigasies as the
val ue of the quantization paraneter defining the roughness of quantization
i ncreases, the dumderedfemntedicdi onsnode candadasesci s Bhangedrdy usi ng
this property. 15Next, the prediction process of the inage encoding

appar at us®> 100 witep betlexpd &6 ned. m@die hdelghrmoha shownysangl thral ity of
prediction nodes are prepared for the inmage encodi ng apparatus 100 shown in
FIG 1, and thesmlhkygleﬂ Pered By ngPshels performed on prediction

modes usable for the corresponding pixel block, thereby
deriving prediction mode candidates.
Since the correlation between the simplified

10 encoding cost and detailed encoding cost increases as
the value of the guantization parameter defining the
roughness of quantization increases, the number of
prediction mode candidates is changed by using this
property.

15 Next,.the prediction process of the image encoding
apparatus 100 will be explained.

Although not shown, a plurality of prediction

modes are prepared for the image encoding apparatus 100
shown in_FIG. 1, and the method of generating the

20 predicted image signal 159 and the motion compensation
block size change from one prediction mode to another.
The methods by which the predictor 108 generates the
predicted image signal 159 are roughly classified into
intra-prediction (intra-frame prediction) that

25 generates a predicted image by using the reference
image signal 158 of the encoding target frame (or

field), and inter-prediction (inter-frame prediction)



20predi cted i mage signal 159 and the notion conpensation bl ock size change
fromone prediction node to another. The nethods by which the predictor 108
generates the predicted i nage signal 159 are roughly classified into
intra-prediction (intra-franme prediction) that 25generates a predicted

i mge by using the reference image signal 158 of the encoding target frane
(or field), and inter-prediction (inter-frgre prediction) 26 that
generates a predicted i nage by using the reference i mage signal 158 of one
or nore encoded reference frames (or reference fields). The predictor 108

generates the predi cégtgeﬁ@gg §L@f§aié@@d°{mé PENEOH MO AT Bk e BEREK by
icti

selectively swtching intra-pre on and inter-prediction. FIG 6A

shows an exanpl gnfie | §4 §ha Pr £ C# e | i Efio P& esh &b dON HStéypheal |y
executed for each prediction unit, and each prediction unit can have

10uni que not i onf #4H&E Mad # OFe AéPendd fid Blis P edTied i predastshowdsin FI G 6A,
the predicted i mage signal 159 is generated by using the reference inage
signal 158 of agdheockt&H2tha prodsitednispaei aldyashi$®edf thmeaccordance
with the notion vector contained in the 15notion information 160, from a

bl ock 6015 whi chencodiny xedrddodkl ook ary af ¢ adyleantvdedi tehengnce frame (for
exanpl e, an immedi ately precedi ng encoded franme) and exists in the sanme
position as thatnofaapreftodioy apd gertpredrediehl@nit. That is, the

predi cted i mage 20signal 159 is generated by using the reference inage
signal 158 of the bl BER- 662 FROVRE2PePERBRLE PFanBeRAPERAFSTSPRBei fied by

the position (coordinate of the encoding.target blqock and_the notion
vect or containeﬁn?%rfﬁﬁeﬁngbﬂn'h?o?%%f?%ﬂlXG%gecupeg fondatt

| .

prediction unit, and each prediction unit can have

10 unique motion information 160. In inter-prediction, as
shown in FIG. 6A, the predicted image signal 159 is
generated by using the reference image signal 158 of a
block 602 in a position spatially shifted, in
accordance with the motion vector contained in the

15 motion information 160, from a block 601 which is a
pixel block in an already encoded reference frame (for
example, an immediately preceding encoded frame) and
exists in the same position as that of an encoding
target prediction unit. That 1is, the predicted image

20 signal 159 is generated by using the reference image
signal 158 of the block 602 in the reference frame,
which is specified by the position (coordinates) of the
encoding target block and the motion vector contained
in the motion information 160.

25 In inter-prediction, motion compensation at
small-number-of-pixel precision (for example, 1/2-pixel

precision or 1/4-pixel precision) is possible, and the



25l n inter-prediction, notion conpensation at snmall-nunber-of - pi xe
precision (for exanple, 1/2-pixel precision or 1/4-pixel precision) is
possi ble, and the 27 value of an interpolating pixel is generated by
filtering the reference image signal 158. For exanple, an interpol ation
process of up to 1/4-pixel precision can be perfornmed on a |um nance signal
in H 264. This 5Sinterpolation process can pg executed by using arbitrary
filtering instead of filtering defined by H 264. Note that in
inter-prediction, it is possible to use not only an inmediately preceding

ref erence franevaiggs §hgxp%£€$E%g%%éfvﬂgﬁi¥%gsgsaggngkggggyb ncoded

reference frame, as shown i reference 1mage signals 158

of a plurality nege f i Lf E5e ppshtibepspace
st or ed, inforna??%%g%%ggcgf?néégﬁgeﬁ?%eﬁggg%t%gﬁﬁg% %%gE15?§ferenc% i mge

signal 158 fromywhighetp61pf edhchedcbaBISESUPNRL 1p9-psxgENgratedibs
represented by a reference frane nunber. The notion infornmation 160

contains this rekgreacgefranmeaushes. 1thenaster engealr anennpsber tTansbe
changed for each region (for 20exanple, each picture, slice, or block).
That is, ®ifferénterpbiaence pranesscaanbeeusedchiveddpyfesényg prediction
units. As an exanple, when an inmmedi ately precedi ng encoded reference frane
is used in predacbibnaryhéitetéeirgcenttand alnbettefingi defegegnby
H.264.
Note that in inter-prediction, it is possible to
use not only an immediately preceding reference frame,
10 as shown in FIG. 6A, but also any already encoded
reference frame, as shown in FIG. 6B. When the
reference image signals 158 of a plurality of reference
frames having different time positions are stored,
information indicating the time position of the
15 reference image signal 158 from which the predicted
image signal 159 is generated is represented by a
reference frame number. The motion information 160
contains this reference frame number. The reference
frame number can be changed for each region (for
20 example, each picture, élice, or block). That is,
different reference frames can be used for different
prediction units. As an example, when an immediately
preceding encoded reference frame is used in
prediction, the reference frame number of this region
25 is set to zero. When an encoded reference frame two

frames before an encoding target frame is used in

prediction, the reference frame number of this region



25i s set to zero. Wen an encoded reference frame two franmes before an
encodi ng target franme is used in prediction, the reference franme nunber of
this region 28 is set to 1. As another exanple, when the reference inage
signal 158 of only one frame is stored in the reference i mage nenory 107
(when only one reference frane is stored), the reference franme nunber is

al ways set to zero. In addition, it b? possible to selectively use a
size suitable for an encoding target block froma plurality of prepared
prediction unit sizes. For exanple, notion conpensation can be perforned

for each 10predi:cti it obtai dii.di coding.tre its,..as shown
in FlGs. 7A 7B765 DY e %\S @Z%ﬁ%é e\lgtaq{lp;i%él g’ge%ogt&ebﬁ‘éeﬁég D&t or m

ot i on conpensatii@Rof Qi g@aeh 1BBediCtinan, Waid dizyiedad i hape ot her
than a square, és ?ﬁowﬁgin FIG 7F OP yG. 165Asa gscrigg qﬁ%%éioﬁsey, t he

notion informatireFekedcel ianqenaeded g Bheek onher ogxamlreadd ock of 4
X 4 pixels) in an encoding target frame to be used in inter-prediction is

stored as the réframende sRbired)i, nfronaiiferchte. rhakehon®et e shapgsand
notion 20vector of an optinmum notion conpensati on bl ock and the reference
frame nunber cameltetwseerion accordance with the | ocal property of the input
i mge signal 151. It . is also possible to freely conbine coding units and
prediction units. WdR eleitddinng Wniits ippss iblleck cofseds64 iwedq piseelas, each
of four coding tree units (blocks of 32 x 32 pixels) obtained by dividing
the bl ock of 64S%264SyiLkéPsecanrt @it RBCcosdngi virdegti Plockodroml écks. 29

plurality of prepared prediction unit sizes. For
example, motion compensation can be performed for each

10 prediction unit obtained by dividing coding tree units,
as shown in FIGS. 7A, 7B, 7C, 7D, 7E, 7F, and 7G. It
is also possible to perform motion compensation for
each prediction unit divided into a shape other than a
square, as shown in FIG. 7F or 7G.

15 As described previously, the motion information
160 of an encoded pixel block (for example, a block of
4 x 4 pixels) in an encoding target frame to be used in
inter-prediction is stored as the reference motion
information 166. Therefore, the shape and motion

20 vector of an optimum motion compensation block and the
reference frame number can be used in accordance with
the local property of the input image signal 151. It
is also poséible to freely combine coding units and
prediction units. When the coding unit is a block of

25 64 x 64 pixels, each of four coding tree units (blocks
of 32 x 32 pixels) obtained by dividing the block of

64 x 64 pixels can further be divided into four blocks.



This makes it possible to hierarchically use blocks of 16 x 16 pixels from
the block of 64 x 64 pixels. It is simlarly possible to hierarchically use
bl ocks of 8 x 8 pixels fromthe block of 64 x 64 pixels. Wen the :
S5prediction unit is obtained by dividing the coding tree unit into four

bl ocks, it is possible to execute a hierarchical notion conpensation
process froma block of 64 x 64 pixels toJd ocks of 4 x 4 pixels.
Furthernore, in inter-prediction, bidirectional 10prediction using two

ki nds of notion conpensation can be executed on an encodi ng target pixel

bl lock. I'n H 264ph g5 neykds eti Giesk ivhger §igheta fARfcshowlsé Soohties ned by
perform ng two kinds of notion conpensation on an encodi ng target pixel

bl ock, and cal cud at i1g p e 1Swer ght et avesageo Bf 64 wo &4 nelsx®f s pr eTlt cied
image signals. In this bidirectional prediction, the two kinds of notion
conpensati on wédimblearkef esseslible aiso | hSérHrpieck Ly omsandl dacles 4f 8 x

predi ction. <Explanation of Skip Mdde, Merge Mdde, and Inter Mde> 20The

i mage encodi ng &ppratsisf AQ0 Hoedrbbaly ¢ this ehbpitkeaknt Wesnatippural ity
of prediction nodes having different encodi ng processes, as shown in FIG
8. Referrdng t PG CBon Hankki s moRler iRe@d Ppdel Y Wke chhonf9dtme ¥4t ax of
a predicted notion informati on 25position, 954 (descri bed Iater% i s encoded,
and ot her synt aXest akt QotOwhddtReks Thet nef geeiotRI ¢ sta FHEeTh hich only
t he syntax of thelg%fq%cte notjon 30 informtion gosit'on 954 fnd t he
transf or m coef {75 &M SR OT MR T b 18RS BNt YUk Cand° ot heP 3yRtaXes are

ot encoded. Thee e EPURLLE2 SRdRiADANLEN: bey ymkaof the predic e
be descri bed Furthermore, in inter-prediction, bidirectional
10 prediction using two kinds of motion compensation can
be executed on an encoding target pixel block. 1In
H.264, a new predicted image signal (not shown) 1is
obtained by performing two kinds of motion compensation
on an encoding target pixel block, and calculating the
15 weighted average of two kinds of predicted image
signals. In this bidirectional prediction, the two
kinds of motion compensation will be referred to as
list 0 prediction and list 1 prediction.
<Explanation of Skip Mode, Merge Mode, and Inter Mode>
20 The image encoding apparatus 100 according to this
embodiment uses a plurality of prediction modes having
different encoding processes, as shown in FIG. 8.
Referring to FIG. 8, the skip mode is a mode in which
only the syntax of a predicted motion information
25 position 954 (described later) is encoded, and other

syntaxes are not encoded. The merge mode is a mode in

which only the syntax of the predicted motion



| ater), and the transform coefficient information 153 are encoded. These
nodes are switched by the prediction information 165 controlled by the
encodi ng controller 114. 10<Mtion Informati on Encoder 403> The
notion information encoder 403 will be expl ained below with reference to
FIG 9. The notion information encoder 403 includes a reference notion
vector acquisition unit 901, predicted 15nmption vector selection switch (to
-be also referred to as a predicted notion information selection swtch)

902, subtracter 903, differential notion information encoder 904, predicted

mot i on i nf or mati@fo pest ibONoesHLeder 99b, anndt Rl t i pheR6fm986ef 20dhent
reference notion vector acquisition unit 901 receives the reference notion
i nformati on 166iancrmef £6€NTE3 pasété0Bod88pr ARt 60hdH4s yandxgenerat est at

| east one predicted notion information candidate (also referred to as a
predi cted noti osneved¢dr cHmneli datey B&5de 25 &95dde 951Bnich. the. sPhGS: 10
and 11 illustrate exanples of the position of the predicted notion

i nformati on canef dete Peadwrtedregpeenr itnfarmarger p3dipredi 2bfon unit.

FIG 10 shows the positions of prediction units spatially adjacent to the
target predictidhfidrentigd (BeElent bnharny tiadi 8§§eét‘anb%dii§%%ﬁ%b%?edl ctlon

unit on the left side of the tar redi ction unit
i cates an adiaEEnt: et CEF ohPGP LORBovGCE AL SR et b ERRELPBNT N £,

C, D d E t I di cat d t di t th
right corner, 4 Rer i Grdetor nihe S RoRer “Pert - CorrarSor Ehe tarSefpper

prediction 10 pPLbicEIG Mirsheue the,posibhonooloa prechotipnoymhy fn an

al ready encode erence frane w respec e en Ing tar
prediction uniteohr§l G 1y 4 Col |nd|cates a prediction unit, mhlch exi sts
in the sane position as that of the encoding target predlctlon 15unit, in

the reference feageiof! fnfd2nshoys @RcSAPPLE3>
The motion information encoder 403 will be
explained below with reference to FIG. 9.
The motion information encoder 403 includes a
reference motion vector acquisition unit 901, predicted

15 motion vector selection switch (to be also referred to
as a predicted motion information selection switch)
902, subtracter 903, differential motion information
encoder 904, predicted motion information position
encoder 905, and multiplexer 906.

20 The reference motion vector acquisition unit 901
receives the reference motion information 166 and
reference position information 164, and generates at
least one predicted motion information candidate (also
referred to as a predicted motion vector candidate) 951

25 (951A, 951B, . . .). FIGS. 10 and 11 illustrate
examples of the position of the predicted motion

information candidate 951 with respect to a target



of alist indicating the relationship between the bl ock positions and

i ndi ces M/pidx of a plurality of predicted notion infornmation candi dates
951. Indices 0 to 2 of M/pidx indicate the predicted notion vector

20candi dates 951 positioned in the spatial domain, and index 3 of Mpidx

i ndi cates the predicted notion vector candi date 951 positioned in the
tenporal donmain. Prediction unit position #is the position of a prediction
unit of inter-prediction, i.e., a prediction 25unit having the reference
notion information 166, in AX, as shown in FIG 10, and the value of X is

snmal | est at pregdietienivni tnpesi t ko8, A1oPsRdiset AR PBBLLtidAspegition B is
the position of a prediction unit of inter-prediction, i.e., a prediction
unit having theprefiecencs opitenspatoalBli 865466nti BoBYheasaghewn in FI G
10, and the value of Y is snmallest in prediction 5unit position B. \Wen
predi ction unitppesittbanCunstnot AKNnt(Er=poedbchihen) thedireteseane notion
information 166 in prediction unit position Dis replaced with the

ref erence noti oadjaftenmapredid¢ébonnupiedpot tbr Ueift podet pdntle Waeget
prediction unit positions C and D are 10not inter-prediction, the reference
noti on i n?ormat P6AC1661PA prédi cBYodYuni P pesrBrén Enpicpépraded with
reference notion information 166 in prediction unit position C |f the size
of the encodi ng28argeht pPEAFEEF bANUHNEC18PeVRaFher tRRdR Tt RAEISELEAR

smal |l est prediction unit, prediction unit position.Col nay store a
pIuraIitypof ' ungt, and CP 8, and E respe tive Yy in 1cat¥ adgacent

prediction units at the upper right corner, upper left

corner, and lower left corner of the target prediction

10 unit. FIG. 11 shows the position of a prediction unit
in an already encoded reference frame with respect to
the encoding target prediction unit. In FIG. 11, Col
indicates a prediction unit, which exists in the same
position as that of the encoding target prediction

15 unit, in the reference frame. FIG. 12 shows an example
of a list indicating the relationship between the block
positions and indices Mvpidx of a plurality of
predicted motion information candidates 951. 1Indices O
to 2 of Mvpidx indicate the predicted motion vector

20 candidates 951 positioned in the spatial domain, and
index 3 of Mvpidx indicates the predicted motion vector
candidate 951 positioned in the temporal domain.
Prediction unit bosition A is the position of a
prediction unit of inter-prediction, i.e., a prediction

25 unit having the reference motion information 166, in

AX, as shown in FIG. 10, and the value of X is smallest

at prediction unit position A. Prediction unit



-itenms of reference notion information 166 in the tenporal-domain reference
notion information nmenory 502. In this case, the reference notion
information 20 166 in the prediction unit at position Col is acquired in
accordance with the reference position information 164. The acquisition
position of the reference notion information 166 in the prediction unit at
position Col will be referred to as a refegence notion information 25
acqui sition position hereinafter. FIGS. 13A, 13B, 13C, 130, 13E, and 13F
illustrate exanples of the reference notion information acquisition

position for eagBSléﬁoﬁnQOQsnghéabggitpbﬁdbﬁt50§r@ahbt§bﬁeuﬁ§2 ¥£32 to 16 X
16) when the reference position information 164 indicates the center of the

prediction unitihbepostetontCoh, | n.El Sa pB8Adid8Bonl130it18BvihgELhand 13F,
each 5block indicates a 4 x 4 prediction unit, and a circle indicates the
position of a 4rxfdrpnedi mbtonnuhhfotrmabéoactdby edlnas8Yt hespsediwot éd noti on
informati on candi date 951. FIGS. 14A, 14B, 140, 14D, 14E, and 14F
illustrate otheFIéexahpl eandf thhevaéfier eAc¥ mot sLAlilRbdr Amt poadliOacqui sition
position. Referring to FIGS. 14A, 14B, 140, 14D, 14E, and 14F, no 4 x 4
prediction un|tu@kFSP@SiﬁlPﬂeBpost?BnpéﬁdaCEPPélénl§oPPﬁét$Péchﬂéd not i on
informati on candi date 951 is generated by a _predeterm ned nethod such as

the average or N8Hi AAT6F~ RS?ﬁécFéPBreEE% ﬁ%ﬁ?éﬁnFﬁfQPﬁéPPohnféﬁm?ElPBur 4 x

4 di ct d th | [ h f th
reféfehge'ﬁgt?Qh%?n?aiﬁ%??aﬁggeauﬁggif%ﬁgbaéPP.b'lstﬁggﬁsgéﬁgﬁg Enlon ¢

i nformation 166, 0t p 4 X éOQESQ'SBE8Q?HE£5Eb?%%t&HnﬁgeéchQSn“88§£ 201 ef

corner. of the predlc?lon uni € used as the

predi ot ed mt | ooLnf peiat] onyfaRdpdaleceSln LR 6ase obher clhAn bhere

abovenenti oned exanpl e It 1s po e to generate the pre |cted not 1 on

i nformation Canﬂbﬂai§t8§1p9¥d9§tBGnath90§éEé?@n@éaﬂgt§8M MBEBoflatPHAVI ded
that the nmethod is a predeterm ned net hod.

166 in prediction unit position E is replaced with
reference motion information 166 in prediction unit
position C.
If the size of the encoding target prediction unit
15 is larger than that of the smallest prediction unit,
prediction unit position Col may store a plurality of
items of reference motion information 166 in the
temporal-domain reference motion information memory
502. In this case, the reference motion information
20 166 in the prediction unit at position Col is acquired
in accordance with the reference position information
le4. The acquisition position of the reference motion
information 166 in the prediction unit at position Col
will be referred to as a reference motion information
25 acquisition position hereinafter. FIGS. 13A, 13B, 13C,
13D, 13E, and 13F illustrate examples of the reference

motion information acquisition position for each



Note that if no reference notion information 166 34 exists, the notion
information 160 having a zero vector is output as the predicted notion

i nformation candi date 951. By the processing descri bed above, at |east one
S5predicted notion information candidate 951 is output fromthe reference
notion block. If the reference franme nunber of the aforenentioned predicted
~notion information candidate 951 is differemt fromthat of the encoding
target prediction unit, the predicted notion 10i nformati on candi date 951
can be scaled by using the reference frame nunber of the predicted notion

infornation canghdaiengotaapdtt Bakq9k+ £ Bg QHQQdEEQetSBQGP Rpedbcigon unit.
The predicted notion information selection swtch 15902 sel ects one of the

plurality of predjcirénmehioneirBienpBt HoBi€aBdi datesmddlohniggcordance with
a command fromthe encoding controller 114, and outputs the predicted

moti on i nformat indi85PesThReptedtetedfmoheopredafotrahi aniselacpbsntswht ch
902 may al so output the 20 predicted notion information position

i nformati on 954C¢t0 bénd&schei bedA| atep). 1The aBDyemrdAt i endd18€| eekcbn can
be perfornmed by using an evaluation function such as equation (1) or (2).
The subtracter bbgckubnfacaseshe fredfcpeddiption vedétor ahaf or parrda 952
fromthe 25notion information 160, and outputs the differential notion

i nf ormati on 9531RE1EAERSAI Fher BAFLALCRHDPE oA AnFof nREPEACEARBIBR1ID0EC Fhie

differential notion, . . . : .
acquired as the predicted motion information candidate

951. FIGS. 14A, 14B, 14C, 14D, 14E, and 14F illustrate
other examples of the reference motion information
10 acquisition position. Referring to FIGS. 14A, 14B,
14C, 14D, 14E, and 14F, no 4 x 4 prediction unit exists
in the position of a circle, so the predicted motion
information candidate 951 is generated by a
predetermined method such as the average or median of
15 the reference motion information 166 in four 4 x 4
prediction units adjacent to the circle. As still
another example of the reference motion information
acquisition position, the reference motion information
lo6 of a 4 x 4 prediction unit positioned at the upper
20 left corner of the prediction unit in position Col may
also be used as the predicted motion informafion
candidate 951. 1In a case other than the abovementioned
examples, it is possible to generate the predicted
motion information candidate 951 by using any position
25 and any method, provided that the method is a
predetermined method.

Note that if no reference motion information 166



35 informati on encoder 904 encodes the differential notion information 953,

and out puts encoded data 960A. Note that in the skip node and nerge node,

the differential notion information encoder 904 need not encode the

. bdifferential notion information 953. The predicted notion
information position encoder 905 encodes the predicted notion information

position information 954 (Mpidx) indicating which predicted notion

i nformation candidate 951 is selected fromthe 10list showmn in FIG 12, and

out puts encoded data 960B. The predicted notion information position

information 954ckssencodrd RYtusShnénfbxpdth8A0tBoeAsOIhHTaOkero vector
vari abl e-1 ength encodi ng generated fromthe total nunber of predicted

noti on informatienocapdtdatesh85predd¥aedahbeibanghbioenaodongcanyidhse be
performed using the correlation with adjacent blocks. Furthernore, if a
plurality of pre8licted notion information candi dates 951 have identi cal
information, it is also possible to encode the predicted notion information
~position 20 infornat Bentd884phpckesiinggdascadbetiabbever omtt BAeasst anenunber
of predicted notion information candidates 951 fromwhich the identical
predi ct ed® not i oRTPALGEAAt PBARLIEANENGarB3tI3T sreddeprEeed > lALS0CUFPYFhe tot al
nunber of predi%ted ngtion information candidates_951 is 1, it 25is

det ermi ned that *ERB EBFr E8HBRANRE BPEAPEt BUCRGt i ohli hREr KEEPERPESNdi dat e

951 i th di_.ct ed t i nf ti 952, . th di ct.ed ti
Cnformation  36°BBSFt FBHPT AT BF naPFoR 885 RBEAORGE BECERCEARATFACRddi t i on,

in the skip nDd?nfB?ﬁggingSanaﬁgate 951 is different from that of the

encoding target prediction unit, the predicted motion

10 information candidate 951 can be scaled by using the
reference frame number of the predicted motion
information candidate 951 and that of the encoding
target prediction unit.

The predicted motion information selection switch

15 902 selects one of the plurality of predicted motion
information candidates 951 in accordance with a command
from the encoding controller 114, and outputs the
predicted motion information 952. The predicted motion
information selection switch 902 may also output the

20 predicted motion information position information 954
(to be described later). The abovementioned selection
can be performed by using an evaluation function such
as equation (1) or (2). The subtracter 903 subtracts
the predicted motion vector information 952 from the

25 motion information 160, and outputs the differential
motion information 953 to the differential motion

information encoder 904. The differential motion



inter node, the nethods of deriving the predicted notion information

candi date 951 need not be the sane, 5and it is possible to independently
set the nethods of deriving the predicted notion infornmation candi date 951.
Thi s enbodi ment will be explained by assum ng that the sanme method of
deriving the predicted notion information candidate 951 is used in the skip
node and 10nerge node, and a different nettod of deriving the predicted
notion information candidate 951 is used in the nerge node. <Details of
Motion Information Conpressor 109> First, the notion information

conpressi on proggssrhavibh 88csdplabpedentbicsetpeencertoeht &Gl lhotionFl G
15, the reference notion information 166 of the spatial -domain reference

nmoti on i nfornat i aAcrREBL¥n5033] saganpuepsed andoataredtbnotbr. Note

t empor al -domai n reference notion information nenory 502. The reference
20nmoti on i nformaheonid66hwhskbhpi sodtoaad marghemvapy eskat difverantiahn
informati on position for each notion information conpression block (in FIG
15, a bl ock of métxom6ipfxzehns}ipn eheodpat PAK- deadi noretrredeethdti on
information nmenory 501 is stored in 25the tenporal -domain reference notion
i nformation nendiyfsoentiabnmpbipor khhgrraeiabofe3descri bed notion

i nformati on encodi ng Rrocessh the reference notion 37 . .
The predicted motion information position encoder

905 encodes the predicted motion information position
information 954 (Mvpidx) indicating which predicted
motion information candidate 951 is selected from the
10 list shown in FIG. 12, and outputs encoded data 960B.
The predicted motion information position information
954 is encoded by using fixed-length encoding or
variable-length encoding generated from the total
number of predicted motion information candidates 951.
15 Variable-length encoding may also be performed using
the correlation with adjacent blocks. Furthermore, if
a plurality of predicted motion information candidates
951 have identical information, it is also possible to
encode the predicted motion information position
20 information 954 by forming a code table from the total
number of predicted motion information candidates 951
from which the identical predicted motion information
candidates 951 are deleted. Also, if the toﬁal number
of predicted motion information candidates 951 is 1, it
25 is determined that the corresponding predicted motion
information candidate 951 is the predicted motion

information 952, so the predicted motion information



information 166 stored in the above-described reference notion information
acqui sition position is set as the predicted notion information candi date
951. In this case, it is also possible to assune that the notion

5i nformati on conpression block virtually has the same reference notion
information 166, and set the reference notion information 166 stored in the
above-descri bed reference notion informatizg position as the predicted
motion information candidate 951 (the sane predicted 10notion information
candi date 951 is derived). Next, the notion information conpressor

109 will be explsd netowi thrdafLr esiceos o fdeq fhonchardnshown. in FIG 16.
When the process of encoding a frame (or an arbitrary unit such as a slice

or coding unit) is 1bgosmdieteon) hen Nbhé oakipfRbdE] | pargonpe@ssi and 109
conpresses the notion information 160 and stores the notion information 160
in the tenporal iorminbdef eftenaee tioddono £ ndor et h@nt inenprgd bd2ed Fi rst, the
reference position information 164 is 20acquired fromthe encodi ng
control l er 114 ristiep SI6Dd)naanch acdndidate @9 Videddi meo potilod $afier mati on
conpression bl ocks as conpression units of the notion information 160 (step
S1602). The notdwh 1hfb? eesokb konp? essierepioekly ssat prheImete®s | af ger
than a unit 25(typically, a block of 4 x 4 pixels) bg,mhich t he notion

i nformati on 1609¢516%% ceh®yP ¥ Gotd dreebPPehREe FBAT brocedRI1ARHE| s
typically a bl ock of 8 16 x 16 gixels The notjon information. conpression

bl ock may al so bela Bmggi %&b%ﬁ;Q %ﬁ-%ﬁ&%lg? %5%1%%?e%fb%2a§5%§l%?xels, a
bl ock of 8 X 8 BlXE! 8o & LR ANKLE" o P! HEL: DLRGHen 8" p Rl XELaT ROLRBA NV NG
information candidate 951 is used in the skip mode and
10 merge mode, and a different method of deriving the
predicted motion information candidate 951 is used in
the merge mode.
<Details of Motion Information Compressor 109>
First, the motion information compression process
15 will be explained with reference to FIG. 15. In
FIG. 15, the reference motion information 166 of the
spatial-domain reference motion information memory 501
is compressed and stored in the temporal-domain
reference motion information memory 502. The reference
20 motion information 166 which is stored in the
representative motion information position for each
motion information compression block (in FIG. 15, a
block of 16 x 16 pixels) in the spatial-domain
reference motion information memory 501 is stored in
25 the temporaleomain reference motion information memory

502. When performing the above-described motion

information encoding process, the reference motion



Then, a representative notion information position is generated in
accordance with the reference position information 164 (step S1603). As an
exanpl e of generating a representative notion information 10position, when
the nmotion information conpression block is a block of 16 x 16 pixels, the
reference notion information acquisition position when the prediction unit
size is 16 x 16, as shown in FIGS. 13D, 14 and 17D, is set as the
representative notion information 15position. Subsequently, the reference
notion informati on 166 of the generated representative notion information

position is set;as LRPreSENM @61 ¥E DL PR  HE 0L B L O £ ST P $LEOAY e t he

representative notion infornmation i1s stored in the tenporal-domain

reference 20mothon; oA OF PBELLD: HBNDENU{ S1 EPoSLE05) i Sh eps Sd604s aprle S1605
descri bed above are executed for all "notion information conpression bl ocks.

Wien the unit feresioféadnébeondinpdrmat oonBtionidédlei s5an Mx dhbiock and
the size of the notion 25 information conpression block is Nx N(Nis a
multiple of M,céide, capacstyled pbestiefereocessuoneobhanf ohewtéoiomenory can
be reduced to (Mx M/(N x N) by executing 39 the aforenentioned notion

i nformation conprésshani pnocessrestl prer bEpbbdy hehtal by Reprekensameve
nmotion information Position> 5As anot her exanple of generating a
represent ati ve hof¢oRN¢afBeHROR ob poBNE | bR gg@:c@%@r%ﬁtp6%¢t¥%ﬁeé$n%¢
plurality of reference notion information acquisition positions, nay al so be
used as the rephelskrit atRierndtion 1P of HarPOniposRei FPCVETESSCABACANd 18B

show t he . . . o .
reference motion information position as the predicted

motion information candidate 951 (the same predicted
10 motion information candidate 951 is derived).
Next, the motion information compressor 109 will
be explained with reference to the flowchart shown in
FIG. 16. When the process of encoding a frame (or an
arbitrary unit such as a slice or coding unit) is
15 complete, the motion information compression 109
compresses the motion information 160 and stores the
motion information 160 in the temporal-domain reference
motion information memory 502.
First, the reference position information 164 is
20 ~ acquired from the encoaing controller 114 (step $1601),
and a frame is divided into motion information
compression blocks as compression units of the motion
information 160 (step S1602). The motion information
compression block is a pixel block larger than a unit
25 (typically, a block of 4 x 4 pixels) by which the
motion information 160 is stored by the motion

compensation process, and is typically a block of



10representative notion information position of each notion conpression
bl ock having a size of 16 x 16. FIG 18A shows representative notion

i nformation positions when reference notion information acquisition
positions are the positions shown in FIG 13D. 15Li kewi se, FIG 18B shows
representative notion information positions when reference notion
information acquisition positions are the ggsitions shown in FIG 17D.
Synbols in FIGS. 18A and 18B indicate reference notion information

acqui sition positions when 20a prediction unit is a 16 x 16 block. A

representative §gtiongl giocali ofposLtkan kndiheaLedoly XpbscBlagad in the

central position (also the barycentric position) our reference

mot i on !nfOr”atbQBCQCHH%SEEEanEO§ibh@@%-o%5@§ stichl panagber jexagpkes ef
generating a representative notion information position, 1t is also

possible to use3a kehergnge18pt kopibrkobwaki eng 4Oxacqyi si teevapgsihi-on for
each size of a plurality of prediction units as the reference position
informati on 164piaBd pesekat eraar ppkesentatbvenha®ihgnahnkebmarher posi tion
froma plurality of reference notion 5information acquisition positions.
As an exanpl e obhgemerating a representative notion information position,
it is also possible to use a reference notion information acquisition
position for each siZ&eof a pkpralsenyasfiver editétnoandrirmataont gesition
' is generated in accordance with the reference position
information 164 (step S1603). As an example of
generating a representative motion information
10 position, when the motion information compression block
is a block of 16 x 16 pixels, the reference motion
information acquisition position when the prediction
unit size is 16 x 16, as shown in FIGS. 13D, 14D, and
17D, is set as the representative motion information
15 position. Subsequently, the reference motion
information 166 of the generated representative motion
information position is set as representative motion
information (step $S1604), and the representative motion
information is stored in the temporal-domain reference
20 motion information memory (step S1605). Steps 51604
and S1605 described above are executed for all motion
information compression blocks.
When the unit for storing the motion information
160 is an M x M block and the size of the motion
25 information compression block is N x N (N is a multiple

of M), the capacity of the reference motion information

memory can be reduced to (M x M)/ (N x N) by executing



- 10reference position information 164, and generate a representative notion
information position froma plurality of reference notion information

acqui sition positions. FIG 19 shows the center (reference notion

i nformation acquisition position) of each prediction 15unit having a
prediction unit size of 16 x 16 or nore, when a tree block is a block of 64
X 64 pixels. As anot her exanpl e of gemerating a representative notion
~information position, a representative notion information position can al so
be set by using a 20reference notion information acquisition position set

for each ”DtiO”tﬁ@fo8Pé$Q$t£8ﬁgaeﬁé'98nbEH§5rm§£§bn296m§98§§iéﬂ exanpl e

when the barycenter of a plurality of reference notion 1 hformation
acqui sition poshtheassin each notion information conpression block 25 is
set as a representative notion information position. If the barycentric
position does nabthatcimbbeipestki 68 Répacdertdtbleckotibni sSnpossabient o
set the nearest 41 4 x 4 block as a representative notion information
position, or gehesateomhe reference notion vector 166 of the barycentric
position by using interpolation such as bi-linear interpolation. 5FIG 20B
shows an exanpl e i n dhi ghobherofxampllar affi ognefrateher encepmescohative
information acquisition positions is selected for each_notion information
conpr essi on bl oBRtiaRdiBEPrE8t AopeppPasEAPALi FBeNEENEAALNPEFHRLPBNCHORZi ti on.
10Furthernore, FIGS. 21A and 21B illustrate exanples when notion .
i nformati on conptesdibhY bPHckSLRAGBCENBOEARE +BFEFBALECHDEFERIPAFOPHat i on
acqui sition positiog.in a tree. bl ock. Siace agbenntiOnngLQEQQEiBQtion
conpr essi on bl oRRET hhVRS t AdY sAheCr Bpr B38Ht afi VB mbEPbR
information position. FIGS. 18A and 18B show the
10 representative motion information position of each
motion compression block having a size of 16 x 16.
FIG. 18A shows representative motion information
positions when reference motion information acquisition
positions are the positions shown in FIG. 13D.
15 Likewise, FIG. 18B shows representative motion
information positions when reference motion information
acquisition positions are the positions shown in
FIG. 17D. Symbols @ in FIGS. 18A and 18B indicate
reference motion information acquisition positions when
20 a prediction unit is a 16 x 16 block. A representative
motion information position indicated by x is placed in
the central position (also called the barycentric
position) of four reference motion information
acquisition positions.
25 As still another example of generating a

representative motion information position, it is also

possible to use a reference motion information



15i nf or mati on position, representative notion information positions need
not be switched in accordance with a position in the tree bl ock. The
representative notion information position need not be those shown in FIGS.

21A and 21B, and can be any position such as the 20upper

| eft corner or

- upper right corner in the notion information conpression bl ock. As
exanpl e of generating a representative nmotj@pn information position, a

representative notion information position may al so be indicated by using
25Bl kIl dx indicating positions of 4 x 4 blocks in a notion information

conpr essi on bl0§5q&ﬂs§%§&ﬁgp9§g€£onV%SP éQ@th£5e9$fth?
42 16 x 16

conpression block'is , the representative no

oL PO | N pr mat i

ion i nformation

posi tion shown phed] & i g A St 8045 VaheNte FOr&NSe POSE L E 98n 01 n BbKhaXiGn 12
Al so, the representative nmotion information position shown in FIG 21B is

equi val ent to 5tbe, posdtdene pht 8l Xl gXpredSntative A6t 28Ot hetoexanpbe of the
notion information conpression process, the notion information conpression
process may al sposihcladef rehesepterdlateg ofinbefsréncordetidn reduce the
menory capacity for reference franme 10nunbers. In this case, a reference

frame nunber stonédrmateomepresentatoénepontidbonsnformati
stored in the nenory capacity for reference frane nunber

on position is
s. Accordingly,

an

on

t he

spati al - domai n ref er@AcennBErBRLIENPEr GRLLEAT hRGEDRY T SDICAABT EEHBOr al - domai n

motion information position, it is also possible to use

a reference motion information acquisition position for

each size of a plurality of prediction units as the

10 reference position information 164, and generate a

representative motion information position from a

plurality of reference motion information acquisition

positions. FIG. 19 shows the center (reference motion

information acquisition position) of each prediction

15 unit having a prediction unit size of 16

x 16 or more,

when a tree block is a block of 64 x 64 pixels.

As another example of generating a representative

motion information position, a representative motion

information position can also be set by using a

20 reference motion information acquisition

position set

for each motion information compression block.

FIG. 20A shows an example when the barycenter of a

plurality of reference motion information acquisition

25

positions in each motion information compression block
is set as a representative motion information position.
If the barycentric position does not match the position

of a 4 x 4 block, it is possible to set the nearest



15 reference notion informati on nenory 502 shown in FIG 5 store reference
frame nunbers in addition to the notion vector information. As stil

anot her exanpl e of the notion information conpression process, when the
notion informati on 20 conpression process does not include any reference
frame nunber, notion vector information in notion information in a
representative notion infornmation positiomgyran be scaled by using a
reference frane nunber, and stored in the notion information nenory 25110.
A typical exanple of the scaling process is a linear scaling process based

on reference frame pupbesk z850x JdgtedsnthfitbensefsneneeofhapE-punber is
not 43 zero, the linear scaling process is performed such that the notion

vector infornmatpesitedef Sot Ogénd £i€s efiee &80 IRSPOHEI Pector reberence
frame nunber zero. The basis of the above-described scaling process may

5al so be a val uef otherbdhpvetief £t ensei € 1 aiebpuIdelig zEfierpd 18t Vo1 hclOccurs
when perform ng the above-described |inear scaling process, this division
can be inpl eneniedobylimekr ngnupreothvienon process table fornmed

bef orehand. 10When the size of the notion information conpression block is
not a 16 X 16 bl ock, FaGr epPRsehewusi 9o evaiphci hhovhdehoanposftaon is
generated by using the sane processing as_ descri bed above. As an exanpl e,
when the size PLERelHbYioh FRfOFPRES IR LERD PR ERETORI PR 0RRAVES BEIRN 64, a
reference notion informatjon acquisitjion position in a 64 x 64 grediction

unit is set as ROTEpt¥ent ATV NTT orPT nFIF et ohoPposTtPHRE T AR anot her
exanple, a repres@Maliys, Wisop, 1 e et 90 POsLLLON | 0 E NG 18, on
information position.

10 Furthermore, FIGS. 21A and 21B illustréte examples
when motion information compression blocks have the
same reference motion information acquisition position
in a tree block. Since all motion information
compression blocks have the same representative motion

15 information position, representative motion information
positions need not be switched in accordance with a
position in the tree block. The representative motion
information position need not be those shown in
FIGS. 21A and 21B, and can be any position such as the

20 upper left corner or upper right corner in the motion
information compression block.

As an example of generating a representative
motion information position, a representative motion
information position may also be indicated by using

25 BlkIdx indicating positions of 4 x 4 blocks in a motion
information compréssion block in Z-scan order. When

the size of the motion information compression block is



2016 notion information conpression block shown in, for exanple, FIGS 21A
and 21B can be scaled in the horizontal and vertical directions in
accordance with the notion information conpression block size, and the

scal ed position can be set as a representative notion 25information

posi tion. If no reference notion information exists because a
representative notion information position,js outside 44 a picture or
slice, a position where reference notion information can be acquired in a
notion information conpression block, for exanple, the upper |eft corner of

the notion infO{@B&iP@ C?%?L%%?%QQegéggkvgqg bfbﬁe{?gggmg%#éﬁzpositi n

represent ative notion'in on positlon. SO, | no re nce notl on

i nformation exigfs,Decausesa 5 ERr esentaly Y e AP YN A LT QL IRL{ O ppsition is

t
a region to which intra-prediction is applied, a new representative notion

i nformation posatkpdk cam pe SﬁiséPthgxﬁéﬁEé§&n$§€i§@ﬂﬁb@f&§es5ing- <Synt ax
Confi guration> The syntax used by the imge encodi ng apparatus 100

shown in FIG 1infbimbei &xpbas nedobesoywn The syot axis ndi cagesvd henstsicture
of encoded data 15(for exanple, the encoded data 163 shown in FIG 1)

obt ai ned Shen ttiee | praget Boe ool NBJL lapparat UsS. encodes novi ng i mage data. Wien
decodi ng this encoded data, an inmage decodi ng apparatus interprets the
syntax by referring A9 ahetsaneesgmpag ofr ticeé unetiéh G nl@rsabixsn 20an
exanpl e of a syntax 2200 used by the inage encodi ng
compression process, the motion information compression
process may also include reference frame numbers in
order to reduce the memory capacity for reference frame
10 numbers. In this case, a reference frame number stored
in a representative motion information position is
stored in the memory capacity for reference frame
numbers. Accordingly, the spatial-domain reference
motion information memory 501 and temporal-domain
15 reference motion information memory 502 shown in FIG. 5
store reference frame numbers in addition to the motion
vector information.
As still another example of the motion information
compression process, when the motion information
20 compression process does not include any reference
frame number, motion vector information in motion
information in a representative motion information
position can be scaled by using a reference frame
number, and stored in the motion information memory
25 110. A typical example of the scaling process is a

linear scaling process based on reference frame number

zero. That is, if the reference frame number is not



apparatus shown in FIG 1. The syntax 2200 includes three parts,

i.e., a high level syntax 2201, slice |level syntax 2202, and coding tree

| evel syntax 2203. The high I evel syntax 2201 25contains syntax information
of layers higher than a slice. The slice is a rectangul ar regi on or
continuous region included in a frame or field. The slice level 45 syntax
2202 contains information necessary to decggle each slice. The coding tree

| evel syntax 2203 contains information necessary to decode each coding tree
(i.e., each coding tree unit). These parts each further 5include detailed

synt axes. zdPg, hi 90 1 evel rsyphaxng2 %otegguggs?éggegﬂgg andnptRLEre
| evel syntaxes such as a sequence parameter set syntax 2204 and picture

parameter set Syntaxo2208. vdbeos! igeckrYelonyptaxr3203 hnekedesnaes!ice
header syntax 102206 and slice data syntax 2207. The coding tree |evel

syntax 2203 incfudes aoeodspantiifg UOi teSypbaxe2208met nanséor peuolt synt ax
2209, and prediction unit syntax 2210. The coding tree unit syntax 2208 can
have a 15quadt rEeesbasts uv€. tMbr ebspeettscalibyd theldéadi ngotees mayt synt ax
2208 can recursively be called as a syntax elenment- of the coding tree unit
synt ax 2208. Thaitspsbeoaevebdengtheeethant redarbacesubdanedadnbgrazguadt r ee.
Al so, the coding tree unit syntax 2208 includes the 20transformunjit syntax
2209 and predic?foﬁlnhﬁ%ogyﬁﬁakrzzwbenTﬁ@rfpaﬁéﬂarﬁhenﬁPO§9n99§C2299dand
prediction unit_syntax 2210 are called in each coding tree unit syntax 2208
at the endnost poPERBNSORLLAE BHAdEFEe. CRAPOFMELFOR"OFPr BRI ction is

described in the 2§grechti8n nit.syntax 2210. lLnformation gf inverse
ImpIémented by Iooking up a division process table

formed beforehand.

10 When the size of the motion information
compression block is not a 16 x 16 block, a
representative motion information position is generated
by using the same processing as described above. As an
example, when the size of the motion information

15 compression block is 64 x 64, a reference motion
information acquisition position in a 64 x 64
prediction unit is set as a representative motion
information position. As another example, a
representative motion information position in the 16 x

- 20 16 motion information compression block shown in, for
example, FIGS. 21A and 21B can be scaled in the
horizontal and vertical directions in accordance with
the motion information compression block size, and the
scaled position can be set as a representative motion

25 information position.

If no reference motion information exists because

a representative motion information position is outside



ort hogonal transformati on and quantization is described in the transform
unit syntax 2209. 46 FIG 23 shows exanpl es of the sequence
paranmeter set syntax 2204 according to this enbodi ment. The flag notion
vector buffer conmp flag shown in FIGS. 23A and 23B is a syntax indicating
whet her notion information 5conpression according to this enbodinent is
valid/invalid for the sequence. If notion ygctor buffer conp flag is O,
notion information conpression according to this enbodinent is invalid for
t he sequence. Accordingly, the processing of the 10notion information

conpressor showg F@c?ﬁ?& éri§1%E%PpﬁdPoéﬁtﬁgne%ﬂgPEerekErgR§E°Ho¥?8 of

buffer conp flag s 1, notion information conpression according to this

enbodi ment is vahdrhotibhecaRAYENEEquTPBAVEhUS ABPRLLORLY¥EChAE i BYf fer conp
ratio |l og2 shown in FIGS. 23A and 2%5 is information indicating the unit

of the notion isbepratsopnCONPERSSEOR BLARESS, 8RE Lppskowarwhep ABEI ON
vector buffer conp flag is 1. For exanple, notion vector buffer conp ratio

| 0g2 indi cates 20i thermation ohfbbhrasize ebmphesspbhoB1bBkOEABL benset
conpression bl ock according to this enbodi nent, and a val ue obtai ned by

mul ti plyihg theasnal hest rapresehtabivenmovipensatbonabyod( potiiohouect or
buffer conp_ratio log2) is the size of 25the notion information conpression
bl ock. An exanpfésPn bhieh raéeseartesetunnt infonpatdnncenpehsabeonauss a

a representative motion information position is a
region to which intra-prediction is applied, a new
representative motion information position can be set
10 by executing the same processing.
<Syntax Configuration>
The syntax used by the image encoding apparatus
100 shown in FIG. 1 will be explained below.
The syntax indicates the structure of encoded data.
15 (for example, the encoded data 163 shown in FIG. 1)
obtained when the image encoding apparatus encodes
moving image data. When decoding this encoded data, an
image decoding apparatus interprets the syntax by
referring to the same syntax structure. FIG. 22 shows
20 an example of a syntax 2200 used by fhe image encoding
apparatus shown in FIG. 1.
The syntax 2200 includes three parts, i.e., a high
level syntax 2201, slice level syntax 2202, and coding
tree level syntax 2203. The high level syntax 2201
25 contains syntax information of layers higher than a
slice. The slice is a rectangular region or continuous

region included in a frame or field. The slice level



bl ock of 4 x 4 pixels, i.e., the reference notion 47 information nmenory is
stored for each block of 4 x 4 pixels, will be described bel ow. Wen notion
vector buffer conp ratio log2 is 1, the size of the notion information
conpressi on bl ock according to 5this enbodinent is a block of 8 x 8 pixels.
Simlarly, when notion vector buffer conp ratio log2 is 2, the size of the
nmotion informati on conpression bl ock accorgling to this enbodinent is a

bl ock of 16 x 16 pixels. The value 10notion vector buffer conp position
shown in FIG 23B is information indicating a representative notion

[ nf or mat i on POSil0Rxd 9obbecHRtoNs! AhPLIRLEMCAIREESSLON B Agkoqand is

shown when notion vector conp flag 1s 1. exanpl e, 15notion

vector buffer ceapnp@shitkon WRY @B@QnPan%@t@e@eﬂeE?E%B§e2Q@@|@Bntalns
information position in the notion information conpression bl ock, as shown

in FIGS. 21A andnZtBma@fiohndleeakteadyr ebenensaenehchn coafiagnitieen (positi on
in each notion information conpression bl ock, 20as shown in FIGS. 20A and
20B. Al so, npti eacteecbdinbutter catp)posirheer pamttuebhar fumdheat e t he
center of a plurality of blocks. As anot her exanple, the

val i dity/Pnval i dhrcyuge pgeedidéeidonyntesedi-ng to this enbodi nent may al so be

25defined for each local region inside the slice in
The high level syntax 2201 includes sequence and

picture level syntaxes such as a sequence parameter set
syntax 2204 and picture parameter set syntax 2205. The
slice level syntax 2202 includes a slice header syntax

10 2206 and slice data syntax 2207. The coding tree level
syntax 2203 includes a coding tree unit syntax 2208,
transform unit syntax 2209, and prediction unit syntax
2210.

The coding tree unit syntax 2208 can have a

15 quadtree structure. More specifically, the coding tree
unit syntax 2208 can recursively be called as a syntax
element of the coding tree unit syntax 2208. That is,
one coding tree unit can be subdivided by a quadtree.
Also, the coding tree unit syntax 2208 includes the

20 transform unit syntax 2209 and prediction unit syntax
2210. The transform unit syntax 2209 and prediction
unit syntax 2210 are called in each coding tree unit
syntax 2208 at the endmost portion of the quadtree.
Information of prediction is described in the

25 prediction unit syntax 2210. Information of inverse
orthogonal transformation and quantization is described

in the transform unit syntax 2209.



- syntaxes of |ayers (for exanple, the picture paranmeter syntax, slice |evel

syntax, coding tree unit, and 48 transformunit) bel ow notion vector
buffer conp flag, notion vector buffer conp ratio |og2, and notion vector
buffer conp position. FIG 24 shows an exanple of the prediction unit
5syntax. The flag skip_flag shown in FIG 24 indicates whether the
prediction node of a coding unit to which fhe prediction unit syntax
belongs is the skip node. If skip flag is 1, it indicates that. syntaxes
(the coding unit syntax, prediction unit syntax, and 10transformunit

syntax) other than t redi ¢ty ' Lnf.er [ i.Lion ipformation
9%4 aré not encoded.h%&ﬁw%%c%h%?%cggghgﬂﬁhn%%PgQ%d%E% 8?8%p§§ %@8??93

i ndi cate the nugbersypfapredpst §d-APLiR £ priat | ndhgat es, 954, Lp 1 st
O prediction and Iis¥ 1apredictioﬁ; | f ?he 15p?§d%@?%§§ﬁg??én ?%?o%ﬁ% ion

candi date 951 exbsisn(NeeMYPOBALEEX) camf, £ Xag In8knlln BY8si d%3hXand
i ndicating the predicted notion information position information 954 is

encoded. |f skip3Blag &ssPntak indicatesgthntthbe ROpisdi chirepmapdenof a
coding unit to which the prediction unit syntax belongs is not the skip
node. Nurdver geCapdpdaseson ngccatrésnygheontinber embopiedhtt £d nmoti on
information candi dates 951 derived in FIG 12 or the like. If the predicted
not i on i nf or mat Vehi@séanal 8dt EoosthexseggeManivei feCandi dates > 0),

motion_vector buffer comp flag is 0, motion information
compression according to this embodiment is invalid for
the sequence. Accordingly, the processing of the

10 motion information compressor shown in FIG. 1 is
skipped. As an example, if
motion_vector_ buffer comp flag is 1, motion information
compression according to this embodiment is valid for
the sequence. The value

15 motion_vector buffer comp ratio log2 shown in FIGS. 23A
and 23B is information indicating the unit of the
motion information compression process, and is shown
when motion_vector_buffér_comp_flag is 1. For example,
motion_vector_buffer_comp_ratio_logZ indicates

20 information of the size of the motion information
compression block according to this embodiment, and a
value obtained by multiplying the smallest unit of
motion compensation by _
2 (motion_vector buffer comp ratio_ log2) is the size of

25 the motion information compression block. An éxample
in which thé smallest unit of motion compensation is a

block of 4 x 4 pixels, i.e., the reference motion



nmerge_flag as a flag indicating whether the prediction unit is the nerge-
node is encoded. When the value of 49 nerge flag is 1, the flag indicates
that the prediction unit is the nerge node. If the value is 0, the flag
indicates that the prediction unit uses the inter node. If nmerge flag is 1
and two or nore predicted notion 5 information candi dates 951 exi st
(Num\er geCandi dates > 1), nerge_idx as thepredicted notion information 952
indicating a block of the predicted notion information candi dates 951 from
which nerge is started is encoded. If nerge flag is 1, prediction unit

synt axes ot her 10tbap, fps ge. (a0, and gesgsal fx, Nesds nolobe spcpded.

If merge flag is O, It Tndicates that the prediction unit is the inter

node. In the injes;potde, fvdlXe (XescPi0Edeindi caghog differential notion
vector information contained in the differential notion 15i nformati on 953

and reference fh@MEoRMUADEEof ebuf dXr | Xomp_raf ecensggeds andgnénsihe sase of
a Bslice, inter_pred_idc indicating whether the prediction unit is

uni directional phiediction {hfStm&t06n! tShplesoOfohi Hisertionatdpigdietion is
encoded. In addition, 20NumwWPCand(LO and NumWPCand(L1l) are acquired as
in the sl%p nodehid fertihedpnedi ctiedamtooh oOHf &rrnadipixehsdi datel DS54l exi sts
(NumwPCand(LX) > 0, X =0 or 1), nvp_ idx _IX indicating the predicted
mot i on i nf or mat¥een pest i onveat oF N bar 95dmp srehtedbag2 26The, folhegoing is
t he syntax configuration according to this enbodi nent. 50

size of the motion information compression block

according to this embodiment is a block of 16 x

16 pixels. The value

10 motion_vector_buffer_comp_position shown in FIG. 23B is

-information indicating a representative motion

information position in the motion information

compression block, and is shown when

motion vector buffer comp flag is 1. For example,

15 motion vector buffer comp position may also indicate a
reference motion information position in the motion
information compression block, as shown in FIGS. 21A
and 21B, or indicate a reference motion information
position in each motion information compression block,

20 as shown in FIGS. 20A and 20B. Also,
motion vector buffer comp position can further indicate
the center of a plurality of blocks.

As another example, the validity/invalidity of
prediction according to this embodiment may also be

25 defined for each local region inside the slice in

syntaxes of layers (for example, the picture parameter

syntax, slice level syntax, coding tree unit, and



(Second Enbodi nent) The second enbodi nent is directed to an i mage

- decodi ng apparatus. The i mge encodi ng apparatus corresponding to the inmage
decodi ng apparatus according 5to this enbodinment is explained in the first

- enbodi nent. That is, the inage decodi ng apparatus according to this

enbodi ment decodes, for exanple, encoded data generated by the inmage
encodi ng apparatus according to the first ggbodi nent. 10As shown in FIG

25, the inage decodi ng apparatus according to this enbodi nent includes an
entropy decoder 2501, inverse quantizer 2502, inverse orthogonal

transformer 2508,,Ade8Fm28A%¢) " BEEHENGRELE BRIGFEAPI 12205, chbRber1pyedi ctor
2506, reference 15notion information nmenory—2507, T1eferencte notion

information compsesshrvéeP8r Bldrdecedinpgraentr obker 2a40. The i mage
decodi ng apparatus shown in FIG 25 decodes encoded data 2550, stores a

decoded i nage 2fstgoal v@bb4ri pudficeutpup putfieior511l, and outputs the
decoded i mage signal 2554 as an output inage. The encoded data 2550 is
output from for exaRplGe, 2dhehbwagenergadibig afipahat vseghowionnuki&G 1, and
input to an image decodi ng apparatus 2500 t hrough a storage 25system (not
shown) orStransavssasn sybeem fgosksnofhpg shownThe EAGropgy dedbdere2501
perforns decryption based on syntaxes in order to decode the encoded data
2550. 51 The etbebpyrdebsderedsotisaqlieei afl § eAispi BALFytae¢BdER a code

sequence of each syntax, and reproduces encoding paraneters, such as notion
P

y ! : .
i nformation 2558P8nBr84GEAPPZBBLEr SXBFBENPEOBPPRCEnF 55 F1PoFOYR-
ndicates t%g% syntaxes (the

5encodi ng targeifbgggg;fIQS ggc?gigg Qarane ers

coding unit syntax, prediction unit syntax, and

10 transform unit syntax) other than the prediction motion
information position information 954 are not encoded.
NumMVPCand (L0) and NumMVPCand(Ll) respectively indicate
the numbers of predicted motion information candidates
951 in list O prediction and list 1 prediction. If the

15 predicted motion information candidate 951 exists
(NumMVPCand (LX) > 0, X = 0 or 1), mvp idx IX indicating
the predicted motion information position information
954 is encoded.

If skip flag is 0, it indicates that the

20 prediction mode of a coding unit to which the
prediction unit syntax belongs is not the skip mode.
NumMergeCandidates indicates the number of predicted
motion information candidates 951 derived in FIG. 12 or
the like. If the predicted motion information

25 candidate 951 exists (NumMergeCandidates > 0),
merge_flag.as a flag indicating whether the prediction

unit is the merge mode is encoded. When the value of



paranmeters necessary to decode, for exanple, prediction information,
information of a transformcoefficient, and information of quantization.
More specifically, as shown in FIG 26, the 10entropy decoder 2501 incl udes
a separator 2601, paraneter decoder 2602, transform coefficient decoder
2603, and notion information decoder 2604. The separator 2601 separates the
encoded data 2550, and out puts encoded dat g, 2651A of a paraneter to the
15par anet er decoder 2602, encoded data 2651B of a transform coefficient to
the transform coefficient decoder 2603, and encoded data 2651C of notion
information to the notion infor L0 C [ . a der
2602 decodes anm%g%%e%%ggzb%a?aggﬁ%r %%ﬁl%ﬂgggﬁggg nggigﬁ%oﬁ?%§§%?§%§ion
and outputs the odin e 70 i Ag gon I 2510.
The transforn1c3§ ?ig%eg?ggéggﬁérﬁgégé rgge%egsqgﬁggeggogédgggt5@5%518,

decodes the tranghorgrceoeffihci ent HpbaipREbANUAPElusaRdr AUt PHES I REde.
25decoded information to the inverse quantizer 2502. The noti on

i nformation decodenc2§04r1g86eiy¥es hhe ensodedmdatap268icttaompthenseparat or
2601, reference 52 position information 2560 fromthe decoding controller
2510, andsreferéenfermation tahdidatesno23558xisom(VheMeefeCendédabeson
informati on nmenory 2507, and outputs the notion information 2559. The
output notion 1), merge idx as the predicted motion information 952
indicating a block of the predicted motion information
candidates 951 from which merge is started is encoded.
If merge flag is 1, prediction unit syntaxes other
10 than merge flag and merge idx need not be encoded.
If merge flag is 0, it indicates that the
prediction unit is the inter mode. In the inter mode,
mvd IX (X = 0 or 1) indicating differential motion
vector information contained in the differential motion
15 information 953 and reference frame number ref idx IX
are encoded, and, in the case of a B slice,

inter pred idc indicating whether the prediction unit

is unidirectional prediction (list 0 or 1list 1) or

bidirecticnal prediction is encoded. 1In addition,
20 NumMVPCand (L0) and NumMVPCand(Ll) are acquired as in
the slip mode. If the predicted motion information

candidate 951 exists (NdeVPCand(LX) >0, X=0o0r 1),
mvp idx IX indicating the predicted motion information
position information 954 is encoded.

25 The foregoing is the syntax configuration

according to this embodiment.



S5information 2559 is input to the inter-predictor 2506. As shown in
- FIG 27, the notion information decoder 2604 includes a separator 2701, a
differential notion infornmation decoder 2702, predicted notion information
posi ti on decoder 2703, reference notion 10i nformation acquisition unit
2704, predicted notion information selection swtch 2705, and adder 2706.
The encoded data 2651C of notion informatigp is input to the separator
2701, and separated into encoded data 2751 of differential notion
i nformati on and 15encoded data 2752 of a predicted notion information
position. The differenti i i nformati on encoder 2702 receives the
encoded data 27 fegPﬁgiF é?ggbfgﬁ)nntion i nformati on, and decodes

differential notion hg%g%gggkgnéﬁggéaTQ%% a%d%&f%@%%daQQ§a§Q§_ ifferentia

20noti on i nformation to predicted notion 1nformation to be

described | at er he 386 nQULPBES 27RKI. ON Thif QFARL QR 2H% EE?aE%%@ECted not i on
i nformati on position décoder 2703 receives the encodeg data 2752 of a

predi cted notioroiritbepdRbiog pesithieonmageddecaday appaphedischedoratingn
information position 2754. The predicted notion information sel ection
switch 2765 recevesishempoedmehed irDExEN aiinfar tat itbre [FAsistti on 53 2754,
and selects the predicted notion information 2756 from predicted notion
i nformati on canématiésenrs5. Thhae pseditbedmagei o codfiagmappenraposi ti on
information 2560 is decoded bg3“5i” fixed-1ength decodi ng or
Svari abl e- | engt kcgeeddindg tgeseiat enbpamenite degrlers - off ot €kicdPa& not i on
i nformati on candi dat es 2755. Variable-length decodi ng n%y al so be perforned
using the correPRFPORWAER2adFfAEERTHI B¥kSNeFAFEREr FOCOIINT APFPEF&ISty of
predicted nDtIOgckggggg%t%gnt%%n%ﬁggke%mbodiment.
10 As shown in FIG. 25, the image decoding apparatus
according to this embodiment includes an entropy
decoder 2501, inverse gquantizer 2502, inverse
orthogonal transformer 2503, adder 2504, reference
image memory 2505, inter-predictor 2506, reference
15 motion information memory 2507, reference motion
information compressor 2508, and decoding controller
2510.
The image decoding apparatus shown in FIG. 25
decodes encoded data 2550, stores a decoded image
20 signal 2554 in an output buffer 2511, and outputs the
decoded image signal 2554 as an output image. The
encoded data 2550 is output from, for example, the
image encoding apparatus shown in FIG. 1, and input to
an image decoding apparatus 2500 through a storage
25 system (not shown) or transmission system (not shown).

The entropy decoder 2501 performs decryption based

on syntaxes in order to decode the encoded data 2550.



102755 are identical, the predicted notion information position information
2560 can be decoded based on a code table generated fromthe total nunber
of predicted notion information candi dates 2755 from which the identi cal
candi dates are deleted. In addition, if the 15total nunber of predicted
notion information candi dates 2755 is 1, the correspondi ng predicted notion

i nformati on candi date 2755 is determ ned the predicted notion
i nformation 2556, so the predicted notion I nformation position information
2754 need not 20be decoded. The arrangenent and processing contents

of the_predi ct o amLi on. ! gramiipry A6gULSLILGR UL 2T00a1e. (1 same s

those of the pre ion Informati on acqur si n-uni | ai ned in

the first embodisedles 25T06qL ef 858088 MDET O, n;gw@& | 00, ACALL L4005 uni t
2704 receives the reference notion i nformation 2558 and reference position

i nformation 256@@0@@%%%@f%@§e§§, Sdch eastnOPLoRr B9F §ERS: DOL 1 9859
i nformati on candi date 5 2755A, 2755B, . . .). FIGS. 10 and 11 illustrate

exanpl es of theap@sitdwnofzéher psesi cted-o®t f 001 &R 07 981 | 0pf Candi date 2755
Wi th respect to a decoding 5target prediction unit. FIG 10 shows the
posi ti onsd of prediedimn unr¢st sphtchal | yTad| acendit plaeadecods ngre ar get
prediction unit. AX (X =0 to nA-1) indicates an adjacent prediction unit
on the left sideapimetrers angeespreyliteidacomet , fBY ¢xamplet conddigtion
i ndicates an 10adj acent prediction unit above the target prediction unit,
and C, D, and E-Reepetticel yliheieatonadphcentrpredveni eveihi¢ksent, t he
upper right corner,%§¥%§% | eft corner, and |ower left corner of the target

I

predi ction uni t20¢ THoWe thed IS 1FdM YR a prediction unit

More specifically, as shown in FIG. 26, -the
10 entropy decoder 2501 includes a separator 2601,
parameter decoder 2602, transform coefficient decoder
2603, and motion information decoder 2604. The
separator 2601 separates the encoded data 2550, and
outputs encoded data 2651A of a parameter to the
15 parameter decoder 2602, encoded data 2651B of a
transform coefficient to the transform coefficient
decoder 2603, and encoded data 2651C of motion
information to the motion information decoder 2604.
The parameter decoder 2602 decodes an encoding
20 parameter 2651A such as prediction information and
outputs the encoding parameter 2570 to the decoding
controller 2510. The transform coefficient decoder
2603 receives the encoded data 2651B, decodes the
transform coefficient information 2551, and outputs the
25 decoded information to the inverse quantizer 2502.
The motion information decoder 2604 receives the

encoded data 2651C from the separator 2601, reference



15in an al ready decoded reference frame with respect to the decodi ng target
prediction unit. In FIG 11, Col indicates a prediction unit, which exists
in the sane position as that of the decoding target prediction unit, in the
reference frame. FIG 12 shows an exanple 20of a |list indicating the
rel ati onship between the bl ock positions and indices M/pidx of a plurality
~of predicted notion information candi datesg2755. Indices O to 2 of Mpidx

i ndicate the predicted notion vector candi dates 2755 positioned in the
spatial domain, and 25i ndex 3 of Mpidx indicates the predicted notion

T on At aat Bos{BoRoshirbpRgts bl bBBq! 2B 2hedBUBLA; nfY BERELEOD LT !

position Ais the position o on unit of infer-prediction,

l.e., a predicttgmoynggdhegkegeaeé ﬁSE@Bﬁ“EﬁfBPﬁEQPPE“EQB§BEE8@i€§é8’ in

AX, as shown in FIG 10, and the value of X i1s smallest at prediction unit

position A Predeetbi-eAcdnNinbt $BASEhFEPmBriSnt RemBeSi bEON, ofina BLegLEeLi on
unit of inter-prediction, i.e., a prediction unit having the reference
motion informattba @658oni hnBYrmasishowesbn Fire dQrpabdmbbeomal ue of Y is
smal l est in prediction unit position B. When prediction unit position Cis
10not inter-predn€biroatibhe2b6betentepndt tonthaf anmati-ppe@568okn2poédi cti on
unit position Dis replaced with the reference notion information 2558 in
prediction unit posifposhewnWhanEpledidti dheunmpt iposiinifomsa€iand D are not
inter-prediction, the reference notion information 152558 in prediction
unit position EIfSOfepl 46BA wnchudesepenerandtpon2i Al or Armdi6Ac2SB81kA

predi ction unit gosition C. , , ,
motion information decoder 2702, predicted motion

information position decoder 2703, reference motion
10 information acquisition unit 2704, predicted motion
information selection switch 2705, and adder 2706.

The encoded data 2651C of motion information is
input to the separator 2701, and separated into encoded
data 2751 of differential motion information and

15 encoded data 2752 of a predicted motion information
position. The differential motion information encoder
2702 receives the encoded data 2751 of differential
motion information, and decodes differential motion
information 2753. The adder 2706 adds the differential

20 motion information 2753 to predicted motion information
2756 (to be described later), and outputs motion
information 2759. The predicted motion information
position decoder 2703 receives the encoded data 2752 of
a predicted motion information position, and decodes a

25 predicted motion information position 2754.

The predicted motion information selection switch

2705 receives the predicted motion information position



If the size of the encoding target prediction unit
the small est prediction unit, 20prediction unit position Col nmay store a

plurality of itens of reference notion information 2558 in the

. tenporal -domain reference notion informati on menory 2507. In this case,

reference notion information 2558 in the prediction unit at position Col
acquired 25in accordance with the reference

acqui sition position of the reference notion information 2558 in the
prediction unit at position Col 56 will be referred to as a reference

mot i on i nformat bar ;acquisisth QR (ROSH i%@F@%%%E%a%%ﬁﬁbnFH§§nr%§%i0#3%WS%SC’

13D, 13E, and 13F illustrate exanples o
acqui si tion posigtd.gn
32 to 16 x 16) when

the Teference notion in

he reference position I nformation i

is larger than that of

t he
is

position information 2560. The

ormatl1 on

tpfrgﬁi%%%la ARG Q! &&_fb%%%gow ediy tiidggg%nbtg aﬁi.zeng%Z X

icates the

center of the ppediGiien WBIhohN iRESIra@A dHOboslit 1BHEn rh3hat13R: 28380, 130,

13E, and 13F, each block indicates a 4 x 4 prediction unit,

and a circle

10i ndi cat es t he iposlettbaadobya us X g4 fRkedi-Qlen@ft hukickdda e cacqui red as the
predi cted notion informati on candi date 2755. FI GS. 14A, 14B, 14C, 14D, 14E,
and 14F i Pl ust r aeeiebher lergnpl escollihkye geakererde from ahe niuabeat ban

acquisition position. Referring to 15FIGS. 14A, 14B, 14C, 140, 14E, and

14F,

no 4 x

10

15

20

25

4

predicted motion information candidates 2755.
Variable-length decoding may also be performed using
the correlation with adjacent blocks. Furthermore, if
a plurality of predicted motion information candidates
2755 are identical, the predicted motion information
position information 2560 can be decoded based on a
code table generated from the total number of predicted
motion information candidates 2755 from which the
identical candidates are deleted. 1In addition, if the
total number of predicted motion information candidates
2755 is 1, the corresponding predicted motion
information candidate 2755 is determined as the
predicted motion information 2556, so the predicted
motion information position information 2754 need not
be decoded.

The arrangement and processing contents of the
predicted motion information acquisition unit 2704 are
the same as those of the predicted motion information
acquisition unit 901 explained in the first embodiment.

The reference motion information acquisition unit
2704 receives the reference motion information 2558 and

reference position information 2560, and generates at



prediction unit exists in the position of a circle, so the predicted notion
i nformati on candi date 2755 is generated by a predeterm ned nethod such as

t he average or nedian of the reference notion information 2558 in 20four 4
. X 4 prediction units adjacent to the circle. As still another exanple of
the reference notion information acquisition position, the reference notion
information 2558 of a 4 x 4 prediction unitgpositioned at the upper |eft
corner of the prediction unit in 25 position Col nay al so be used as the
predi cted notion informati on candi date 2755. In a case other than the

abovenent i oned exagpl 65 bEeH§c9885hB£§oE°lH?BEﬁQEﬁoBhéanéZdBEQdQQBQd

notion information candidate 2755 by using any position and any net hod,

provi ded that thesprt hodsig, a pred¢terﬁt@§d et had. 1Not @ 11;,Bat-akE no
reference notion infornmati on 2558 5exists, the notion informati on 2559

having a zero vegbfples o8t pHE p@stbeonredl@hedpmeau@neunh@tmahlon

candi date 2755. By the processing described above, at |east one

predi cted noti oanfntnatmbhonandndidat 72%58ikh euspattl@br amdehediefer ence
notion block. If the reference frame nunber of the aforenentioned predicted
moti on i nfor mat kengeandirddiet2865ungtdi f FéFenil Of sbpwshaheoposhéiensodifng
target prediction unit, the predicted notion information candi date 2755 can
be scal ed by 155PA§CERenr heEsneratiambynafberest thetpeedreredifotion

i nformation candi date 2755 and that of the encoding target prediction unit.
The predicted mbEF8R%I RFBFABELBR ¥BREcti 8K $ii Tch g?OBAséPe&PQlSEEeSf t he

I lit f di cted f t d 02755 d
b th the predi CEBASHot PR | REGRECIDR BOGF POnc 27538 nd 00t Bl &1Ene. -

predi ct ed ”Dt'OEaEQEQrH?EHQthgg'unlt, BY (Y = 0 to nB-1) indicates an

10 adjacent prediction unit above the target prediction
unit, and C, D, and E respectively indicate adjacent
prediction units at the upper right corner, upper left
corner, and lower left corner of the target prediction
unit. FIG. 11 shows the position of a prediction unit

15 in an already decoded reference frame with respect to
the decoding target prediction unit. 1In FIG. 11, Col
indicates a prediction unit, which exists in the same
position as that of the decoding target prediction
unit, in the reference frame. FIG. 12 shows an example

20 of a list indicating the relationship between the block
positions and indices Mvpidx of a plurality of
predicted motion information candidates 2755. 1Indices
0 to 2 of Mvpidx indicate the predicted motion vector
candidates 2755 positioned in the spatial domain, and

25 index 3 of Mvpidx indicates the predicted motion vector
candidate 2755 positioned in the temporal domain.

Prediction unit position A is the position of a



The inverse quantizer 2502 obtains a restored transform coefficient 2552 by
i nversely quantizing the 25quanti zed transform coefficient 2551 fromthe
entropy decoder 2501. More specifically, the inverse quantizer 2502
perforns inverse quantization in accordance with 58 the information of
guanti zati on decoded by the entropy decoder 2501. The inverse quanti zer
2502 outputs the restored transformcoeffiggent 2552 to the inverse

ort hogonal transfornmer 2503. 5The inverse orthogonal transformer 2503
perfornms, on the restored transformcoefficient 2552 fromthe inverse

quantizer 2502, ,LBMEESEoAT LRP9OBR! ; HEBPSHRLAREL P8n COL I €5P0RdLPEdt Bt ion

~orthogonal transformation perfornmed on the encodi ng side, thereby 10

obtai ning a resiednhpiyedhCthan - EFEPENELIRBL 13R53nrdPRat N¥RT 56591 t hagonal
transfornmer 2503 inputs the restored prediction error signal 2553 to the

adder 2504. ax,The sdden 2h0#41genenat aadt bRedesodedorMRgessSkanalie2654 by
- adding the restored prediction error signal 152553 to the correspondi ng
predi cted i mageasi grabi2b556n whétdpoededonnAage Brgdatt25b4unstprocessed by
a deblocking filter (not shown) or Wener filter (not shown), tenporarily
stored in5Sthe opbputibuf Beis26h& posiamnocoubpus pradéctand ahsbd sdved in the
reference 20i mage nenory 2505 for a reference inmage signal 2555. The
decoded i mage siBhar-p5Sd4ishied,i h-ehe PePEpehcbiphagelhehdryngsbBe| s
referred to, as the reference inmage signal 2555, for each frame or each
field as needed BYCFRBEnTEFIpPedNEPBMAD508. 2TRE, d2RoBEd RARFBOYB &Mgnal

2554 tenporaril¥_§$o 8d in tgﬁ ogt ut b fger 2511 is outRut igigggggdance
with an output | HHr ngOnandgeliBy e hBSdBtodi ng SBALIGPF el n2BAB
unit position B. When prediction unit position C is

10 not inter-prediction, the reference motion information
2558 in prediction unit position D is replaced with the
reference motion information 2558 in prediction unit
position C. When prediction unit positions C and D are
not inter-prediction, the reference motion information

15 2558 in prediction unit position E is replaced with
reference motion information 2558 in prediction unit
position C.

If the size of the encoding target prediction unit
is larger than that of the smallest prediction unit,

20 prediction unit position Col may store a plurality of
items of reference motion information 2558 in the
temporal-domain reference motion information memory
2507. In this case, the reference motion information
2558 in the prediction unit at position Col is acquired

25 in accordance with the reference position information
2560. The acquisition position of the reference motion

information 2558 in the prediction unit at position Col



59 The inter-predictor 2506 perforns inter-prediction by using the
reference i mage signal 2555 saved in the reference i mage nenory 2505. More
specifically, the inter-predictor 2506 acquires the notion information
52559 containing a notion difference (notion vector) between the prediction
target block and reference i nmage signal 2555 fromthe entropy decoder 2501,
and generates an inter-predicted i mage by gerform ng i nterpolation (notion
conpensati on) based on this 10notion vector. The generation of the
inter-predicted image is the same as that in the first enbodi nent, so a
repeated expl anati o tdrdreradridd etk a referddtecdecndidtg ofd el d &3n 2510

controls each el enent of the inmge decoding apparatus shown in FIG 25.
More 15speci fi catdnyi s i thieord geaddi thigore ond reol hef t 510 RLEPULS3A hel IEef erFnce
position informati on 2560 (to be described later) to the entropy decoder
2501, and perf ord®, vEIE osndki I oflecontatod ¢xamples delt odiegr prenesse
i ncluding the above-described operations. 20<Expl anation of Skip Mde,
Merge Mbde, andndti@r ivbigmsmation aehgu i svelgeon e thigprapipar atash 2500
accordinqsto this enbodi ment uses a plurality of prediction nodes using
di f f er ent> decod?HP PIIE sTetet rativni ¢h EHE BZRef&r ri mf tP FHG.* 8, the
skip node is a npde that 25 decodes only a syntax_pertajnin % t he
predi ct ed nntidﬂg}rﬁQﬁ?nﬁq?nF?ﬁﬁﬁ?W?ﬁlE%%ﬁﬁ% b Hef ?%%%d?$ fer), and
does not decodew§n¥ QEQgr §¥nta§§s. T, e 60 ngiqg_pnde iftaﬂgnqg {{ggn
decodes only a YAt PertA MiHy To The Bt i E4ed 1ot i Bh | nt'ormt 1 on
posi tion 2754 angh t herd ransd ormgoef i o £a¢, T ol MR 0. 29513 Ang does not
decode any ot her syntaxes. € 1nter node ™’ ’ ’ ! '
block indicates a 4 x 4 prediction unit, and a circle
10 indicates the position of a 4 x 4 prediction unit to be
acquired as the predicted motion information candidate
2755. FIGS. 14A, 14B, 14C, 14D, 14E, and 14F
illustrate other examples of the reference motion
information acquisition position. Referring to
15 FIGS. 14A, 14B, 14C, 14D, 14E, and 14F, no 4 x 4
prediction unit exists in the position of a circle, so
the predicted motion information candidate 2755 is
generated by a predetermined method such as the average
or median of the reference motion information 2558 in
20 four 4 x 4 prediction units adjacent to the circle. As
still another example of the reference motion
information acquisition position, the reference motion
information 2558 of a 4 x 4 prediction unit positioned
at the upper left corner of the prediction unit in
25 position Col may also be used as the predicted motion

information candidate 2755. In a case other than the

abovementioned examples, it is possible to generate the



5is a node that decodes ‘a syntax pertaining to the predicted notion
information position 2754, the differential notion information 2753 (to be
described later), and the transform coefficient information 2551. These
nodes are switched by the prediction informati on 102571 controlled by the
decodi ng control Il er 2510. Al so, the inmage decodi ng apparatus shown in FIG
25 uses syntaxes that are the sane as or sgfplar to the syntaxes explai ned

with reference to FIG 22, so a detailed explanation thereof will be
omtted. 15<Details of Mdtion Information Conpressor 2508> Next, the
mot i on 'nfOr”HtbQQdEQHPBeﬁégﬂog5Q§f8k%5tQSneéQhéhﬁgge“QWQ?r ea%&&& to the
fl owmchart shown in . When a process of decoding a fra

arbitrary unit sHghp@sifishi 88d06nGORERHCHNI bYol$d2ECOAREELRe ﬁgﬁha@tlon
i nformation conpressor 2508 conpresses the notion information 2559 and

stores the notios anpoesatéoni 2889meahbhle t enporal -domai n reference notion
information nmenory 502. First, the reference position information 2560 is
25acquired fromthe Hetedihgtcafit nol refe2bhBe( mbeposlediprmandon PEEAE IS
di vided into notion information conpression bl ocks as conpression units of
the notion 61 ¢xioremt tboa ®E6E9o(sipposnEe02Pn ThEInbeidngi af senat i on
conpression block is a pixel block |arger than a unit (typically, a block
of 4 x 4 pixel sYSBYOThi 8 hO¥RRURDBFORNENPERHREF B RE5DONsIBforBALLYNt he

noti on ,
candidate 2755.

By the processing described above, at least one
predicted motion information candidate 2755 is output
10 from the reference motion block. If the reference
frame number of the aforementioned predicted motion
information candidate 2755 is different from that of
the encoding target prediction unit, the predicted
motion information candidate 2755 can be scaled by
15 using the reference frame number of the predicted
motion information candidate 2755 and that of the
encoding target prediction unit. The predicted motion
information selection switch 2705 selects one of the
plurality of predicted motion information candidates
20 2755 in accordance with the predicted motion
information position 2754, and outputs the predicted
motion information 952.
The inverse quantizer 2502 obtains a restored
transform coefficient 2552 by inversely quantizing the
25 quantized transform coefficient 2551 from the entropy
decoder 2501. More specifically, the inverse quantizer

2502 performs inverse quantization in accordance with



5conpensation process, and is typically a block of 16 x 16 pixels. The
notion information conpression block my al so be a block of 32 x 32 pixel s,
a block of 8 x 8 pixels, a rectangul ar pixel block, or a pixel region
having an arbitrary shape. 10Then, a representative notion information
position is generated in accordance with the reference position information
2560 (step S1603). As an exanple of gener&tng a representative notion

i nformation position, when the notion information conpression block 15is a
bl ock of 16 x 16 pixels, the reference notion information acquisition

posi tion when ttiee prrethataohonndf Suaetisatdbox décodsd sthpwrhé nerl £&py 13D,
14D, and 17D, is set as the representative notion information position.
Subsequent |y, tdwecodderamte. noTheni2ge ndorgutnhohz@558502 ¢ hepgenertat ed
representative notion information position is set as representative notion
i nformation (stepsSi6od)transfohe ¢cepfesehtati ¥e5aoteohhe nforyed®on is
stored in the tenporal -donmain reference notion information nenory (step
S1605). Steps SABDWPPHTxnH S1B0SLQE8e¥ | H2éS above are executed for all notion
i nformati on conpression bl ocks. Wen the unit for storinggthe tion

information 62 255977% &AVRFRSMPBIBEROARY PRNSF2EMEF fRESnBEFORT™S:
i or et on conpt <S5l of. bl okl B s AN Locp TuLLL pbenal My e capact
N by executing, pfhesaf ot GUEDNL L PNg8, 10t 0D | 0L OF PPY, L0, §PMTPT €SST on process.
trénsformation corresponding to orthogonal
transformation performed on the encoding side, thereby
10 obtaining a restored prediction error signal 2553. The
inverse orthogonal transformer 2503 inputs the restored
prediction error signal 2553 to the adder 2504.
The adder 2504 generates the decoded image signal
2554 by adding the restored prediction error signal
15 2553 to the corresponding predicted image signal 2556.
The decoded image signal 2554 is processed by a-
deblocking filter (not shown) or Wiener filter (not
shown), temporarily stored in the output buffer 2511
for an output image, and also saved in the reference
20 image memory 2505 for a reference image signal 2555.
The decoded image signal 2554 saved in the reference
image memory 2505 is referred to, as the reference
image signal 2555, for each frame or each field as
needed by the inter-predictor 2506. The decoded image
25 signal 2554 temporarily stored in the oﬁtput buffer
2511 is output in accordance with an output timing

managed by the decoding controller 2510.



<O her Enbodi nents of Representative notion information Position> As

anot her exanple of generating a representative 10notion information
position, the central position of a plurality of reference notion

i nformation acquisition positions may al so be used as the representative
nmotion information position. FIGS. 18A and 18B show the representative
notion information position of each 15notisn conpression bl ock having a
size of 16 x 16. FIG 18A shows representative notion information positions
when reference notion information acquisition positions are the positions
shown in FIG 13D. Lrkew s€erfbledlS8Boshpusergpresemt ai hv€rAptédiction

20i nformati on positions when reference notion information acquisition
positions are tiwe yongions shoswrenece Hiagd 76 gioyhbhdbs5 savéd Gen 48&A and
18B indicate reference notion information acquisition positions when a
predi ction unitréserenée xifaydloekor A 2207 eseivat | see@bhbta bhyi ntloe mat i on
position indicated by x is placed in the central position (also called the
barycentric positiorPefdieier red e ere@ ot obh¢ Nhof e | AL oBBaheqwi sition
positions. As still another exanple of generating a representative
noti on i nt or mat$on° poRtER BN t2i8CHI e PbESehPRCE o (TREI AN r BEEFRAte Ot ON

i nformation o .
between the prediction target block and reference image

signal 2555 from the entropy decoder 2501, and
generates an inter-predicted image by performing
interpolation (motion compensation) based on this

10 motion vector. The generation of the inter-predicted
image is the same as that in the first embodiment, so a
repeated explanation will be omitted.

The decoding controller 2510 controls each element

of the image decoding apparatus shown in FIG. 25. More

15 specifically, the decoding controller 2510 outputs the
reference position information 2560 (to be described
later) to the entropy decoder 2501, and performs
various kinds of control for the decoding process
including the above-described operations.

20 <Explanation of Skip Mode, Merge Mode, and Inter Mode>

The image decoding apparatus 2500 according to

this embodiment uses a plurality of prediction modes
using different decoding processes, as shown in FIG. 8.
Referring to FIG. 8, the skip mode is a mode that

25 decodes only a syntax pertaining to the predicted
motion information position 2754 (to be described

later), and does not decode any other syntaxes. The



5acqui sition position for each size of a plurality of prediction units as
the reference position informati on 2560, and generate a representative
~motion information position froma plurality of reference notion
~information acquisition positions. FIG 19 shows the 10center (reference
notion information acquisition position) of each prediction unit having a
prediction unit size of 16 x 16 or nore whgm a tree block is a block of 64
X 64 pixels. As another exanple of generating a representative 15nontion
information position, a representative notion information position can also

be set by usingmargef gh8BCEsMRt h8Aei PHOEMBELBRCHH S bi QYnPagi tion set for
each notion information conpression block. FIG 20A Shows an exanpl e when

the barycenter géraaZAphyrabi tMcobreal 8t 8ACRCIRLHONNIEREARRBREROBo8EAULSI tiON
positions in each notion information conpression block is set as a
representati ve pbbuoandnthemathnafposi tbeffitiehbeihapyrantibhc2positi on
does not match the position of a 4 x 4 block, it is possible to set the
nearest 4 x 254abHodkeasnatrédpcedentayi vehavt sgntarEer maTheniposict mode or
generate the reference notion vector 166 of the barycentric position by
usi ng i nterpol aiFoA Badh tbatadeppdebneasynhear pekatiioang to thel G 20B
shows an exanple in which one of a plurality of reference notion

i nformation acqBFSftFbApBeFiPBnsnfersaréeneaopbtiencR7/Ati R nf or mati on

5conpr essi on blgck, and set as a representative_notion .
1fferential motion 1nformation 2753 (to be described

later), and the transform coefficient information 2551:
These modes are switched by the prediction information
10 2571 controlled by the decoding controller 2510.
Also, the image decoding apparatus shown in
FIG. 25 uses syntaxes that are the same as or similar
to the syntaxes explained with reference to FIG. 22, so
a detailed explanation thereof will be omitted.
15 <Details of Motion Information Compressor 2508>
Next, the motion information compressor 2508 will
be explained with reference to the flowchart shown in
FIG. 16. When a process of decoding a frame (or an
arbitrary unit such as a slice or coding unit) is
20 complete, the motion information compressor 2508
compresses the motion information 2559 and stores the
motion information 2559 in the temporal-domain
reference motion information memory 502.
First, the reference position information 2560 is
25 acquired from the decoding controller 2510 (step
S1601), and a frame is divided into motion information

compression blocks as compression units of the motion



i nformation position. Furthernore, FIGS. 21A and 21B illustrate

exanpl es when notion information conpression bl ocks have the sane reference
notion information acquisition position 10in a tree block. Since all notion

i nformati on conpression bl ocks have the sane representative notion

information position, representative notion information positions need not

be switched in accordance with a positiongin the tree bl ock. The

representative notion 15information position need not be any of those shown
in FIGS. 21A and 21B. The representative notion information position can be

any position suchr@sndtheotiPPeto | efte SO NI20r URBREMdH I COfd@kat Tbid he
~nmotion information conpression block. 20As an exanpl e of generating a
representative dtip k4 IYOIHBIEIOM HOSI b1 001 151 SEPr BSERE Attt en nDtioN:
information position may al so be indicated by using Bl kldx indicating
positions of 4 wvéitocks, id Wle®kien 4 nf of N ks camprwasseioncid ock in

Z-scan order. \Wen 25the size of the notion information conpression bl ock

is 16 x 16, t henoteprresentatnatel omt2 oM i os atedroposhe inme,ias shown in
FIG 21A, is equivalent to the 65 position of Blkldx = 12. Aso, the
representati ve RO O et oms posad obs weP sy i & Flagk 2aB 16 5*

equi valent to the position of Bl kldx = 15. As anot her exanple of the notion

i nformati on 5Scobdriesstbh priotesiotite Mt orat HiRrGRIER 675 TR rieseFon
process may al so i nc] udgqreference frﬁg nupbers ipn order. to reduce the
® hutrbet

memory capaci t Y"30r2 1¥% et L+ e S2 IR IR Y A ref eF ehce

frame nunber stored in a fepresentarive, ipti om i of or gl on; posi 10N, s

10stored in the Hory capacﬁy Yo Tefernce’ 17 ale P ¢
having an arbitrary shape.

10 Then, a representative motion information position
is generated in accordance with the reference position
information 2560 (step S1603). As an example of
generating a representative motion information
position, when the motion information compression block

15 is a block of 16 x 16 pixels, the reference motion
information acquisition position when the prediction
unit size is 16 x 16, as shown in FIGS. 13D, 14D, and
17D, is set as the representative motion information
position. Subsequently, the reference motion

20 information 2558 of the generated representative motion
information position is set as representative motion
information (step S$1604), and the represenﬁative motion
information is stored in the temporal-domain reference
motion information memory (step S1605). Steps S1604

25 and S1605 described above are executed for all motion

information compression blocks.

When the unit for storing the motion information



nunbers. Accordingly, the spatial -domain reference notion information
menory 501 and spatial -domain reference notion information nenory 502 shown
in FIG 5 store reference frane nunbers in addition to the nmotion 15vector
information. As still another exanple of the notion information conpression
process, when the notion information conpressi on process does not include
any reference franme nunber, notion vector dxnformation in notion

20i nformation in a representative notion information position can be scal ed
by using a reference frame nunber, and stored in the notion information

memory 110. A typigals exanpl e @fpihe, se i@ﬂe%?%ﬁ?fighé”‘.r{géﬁ@rﬁ scal i ng

process based on reference frame nunber 25zero. i e reference

frame number is; DASrZer Oon t BEMDEOSH 1505 O Péoﬁe§SNingﬁ£ﬁ9GHFP%§HP@ t hat
the nmotion vector information refers to a reference 66 frane correspondi ng

to reference framanunbes ZgpfcidPeobashs pérthenaboyns: 088 Cihheehseabh ng
process may al so be a val ue other than reference frane nunber zero. |f

di vi si on occur snarhery pedid abdi Agdlided abovemdesey y pedx Slij neareseabt Ngy
process, this division can be inplenmented by | ooking up a division process
tabl e foried beflor ehidodement iondfhemot hen nbt £ onma nf on nadmpne £oigpr essi on
block is not a 16 x 16 bl ock, a representative notion 10information
position is gerefRERS by using the sane

<Other Embodiments of Representative motion information
Position>
As another example of generating a representative
10 motion information position, the central position of a
plurality of reference motion information acquisition
positions may also be used as the representative motion
information position. FIGS. 18A and 18B show the
representative motion information position of each
15 motion compression block having a size of 16 x 16.
FIG. 18A shows representative motion information
positions when reference motion information acquisition
positions are the positions shown in FIG. 13D.
Likewise, FIG. 18B shows representative motion
20 information positions when reference motion information
acquisition positions are the positions shown in
FIG. 17D. Symbols ® in FIGS. 18A and 18B indicate
reference motion information acquisition positions when
a prediction unit is a 16 x 16 block. A representative
25 motion information position indicated by x is placed in
the central position (also called the barycentric

position) of four reference motion information



processi ng as descri bed above. As an exanple, when the size of the notion
i nformati on conpression block is 64 x 64, a reference notion information
acquisition position in a 64 x 64 prediction unit is set as a
15representative notion information position. As another exanple, a
representative notion information position in the 16 x 16 notion

i nformati on conpressi on bl ock shown in, fo3exanple, FIGS. 21A and 21B can
be scaled in the horizontal and vertical directions in accordance 20with
the notion informati on conpression block size, and the scal ed position can
be set as a repiesensative posivohonsf or mati on position. If no
reference notion information exi sts because a representative notion

i nformation positionAsssoulsi eeolbar pegtupeeorfsheneratipgsati on where
reference notion information can be acquired in a notion information

conpr essi on bl oekprégenexahpe enot hen uppeprietiogoppeitier, oftthe abtd on

i nformation conpression block can be set as a new representative notion

i nformati on posPe$oHOLAl 9, use c‘horﬁefe%@réﬁ%em%%%nmg%m%%%n exi sts
because qarepresentative notion jnformati on position is a 5regjon %o whi ch
i ntra-predicti oRCES: Sppt PRAPOA eW' r EPF eSRATaf 98 Tbt ? oM PhT bt it Pon

position can be seé.b¥.execut'ng th saneggrocessin ifications
Wt -

- . -Mod
of each embodi nght B kT af hed Def © N6 i3 %%%htb?nth%f?f?% *%hd

second enbOdinE§§§®,a§nd generate a representative motion information
‘position from a plurality of reference motion
information acquisition positions. FIG. 19 shows the
10 center (reference motion information acquisition
position) of each prediction unit having a prediction
unit size of 16 x 16 or more when a tree block is a
block of 64 x 64 pixels.
As another example of generating a representative
15 motion information position, a representative motion
information position can also be set by using a
reference motion information acquisition position set
for each motion information compression block.
FIG. 20A shows an example when the barycenter of a
20 plurality of reference motion information acqguisition
positions in each motion information compression block
is set as a representative motion information position.
If the barycentric position does not match the position
of a 4 x 4 block, it is possible to set the nearest 4 x
25 4 block as a representative motion information
position, or generate the reference motion vector 166

of the barycentric position by using interpolation such



exanple in which a frane is divided into rectangul ar bl ocks having a size
of, for exanple, 16 x 16 pixels and encoding or decoding is perforned in
order fromthe upper left block to the lower right block on a screen 15has
been explained (see FIG 2A). However, the encoding order and decodi ng

.  order are not limted to this exanple. For exanple, encoding and decodi ng

may al so be performed in order fromthe | aser right block to the upper |eft
bl ock, or spirally perforned fromthe 20center to the edges of a screen.
Furt hernore, encoding and decoding nay al so be perforned in order fromthe

upper right bl ogk po-1hecdpowertdebdibtosk, or spirally perfornmed fromthe
edges to the center of a screen. The first and second enbodi nents have been

25expl ai ned by show RAQGpr2edBcshowst angekabbdekisi @esciucheasfaabl ock of 4 x
4 pixels, a block of 8 x 8 pixels, and a block of 16 x 16 pixels as
exanpl es, but apléBabiteyi cf i oaf¢aeged hdotkn neefornott haveaaquhs forom bl ock
shape. For exanple, the prediction target block (prediction unit) size can
al so be a bl ockpe$itbons 8lpixelected bforkeath Suxt1en pixepsnatiphock of 8 x
54 pixels, or a block of 4 x 8 pixels. Also, all block sizes need not be
the sane ?n oneCeBRFPES1PRePLATE, APd 2SI aF o8 | FSPHPSANERBIBALMBFBRK si zes
can coexist. Wien_a plurality of different block sizes coexist in one
coding tree uni tPfATR/HECAMRYM CFYR - encodi ng or 10decodi ng di vi si on

i nformation increase?u?@hé?ﬁogg?bngS. 21A and 21B illustrate examples
when motion information compression blocks have the
same reference motion information acquisition position

10 in a tree block. Since all motion information
compression blocks have the same representative motion
information position, representative motion information
positions need not be switched in accordance with a
position in the tree block. The representative motion

15 information position need not be any of those shown in
FIGS. 21A and 21B. The representative motion
information position can be any position such as the
upper left corner or upper right corner in the motion
information compression block.

20 As an example of generating a representative
motion information position, a representative motion
information position may also be indicated by using
BlkIdx indicating positions of 4 x 4 blocks in a motion
information compression block in Z-scan order. When

25 the size of the motion information compréssion block is
16 x 16, the representative motion information

position, as shown in FIG. 21A, is equivalent to the



~of divided bl ocks increases. Therefore, a block size is desirably selected
by taking account of the bal ance between the code anmount of division
information and the quality of a |ocally decoded i mage or decoded i mge.
15In the first and second enbodi nents, a conprehensi ve expl anati on has been
described for color signal conponents w thout distinguishing between a

| um nance signal and color difference sigrels for the sake of sinplicity.
However, when different prediction 20processes are used for a | um nance
signal and color difference signals, it is possible to use the sane

predi ction net hess Dfish féErenkIq: edi T2 oma®s hotlse Where skbhit et et

predi ction nethods are used for a | um nance signal and col or difference
signal s, a 25prmedtcén om fiethodi sel ect edi drof dheslcoloridi FI@r enl®, signal s
can be encoded or decoded by the sane nethod as that for the | um nance
signal. 69 equiveldet fio sthandosecorn efbddihdnts,la. conprehensive
expl anation has been described for color signal conponents w thout )

di stingui shi ng bet wekf andth¢hansensignaf bhd BeFopndiRfeFBRAEECR| gnal s for
the 5sake of sinplicity, However, when different orthogonal transformation
processes’ are USERPFYTSLOT U PEReer stiyhalCahel cbf b? B F1er enWBP ST JTHPS, it

is possible to use the sane rthogo al trapsformatpon nethod or different
or t hogonal tr arieTGFTiat I'6 bt FoGLc hen TORTTTerent *BPF HogBRat > 1

- transfornation DeLHods, afg,ysed; | rm&éyyhg%]gg}g%gggkfggﬁ ﬁ&k@é fALifé&rence

signals, an ort%ogona transformation ne S€é r e color

difference signalmpcal, bereneodedeole desofork hynLher sARE ABKNOH Ssoidat for

the | um nance signal. 15In irst and second enbodi nents, a syntax
in a representative motion information position is

10 © stored in the memory capacity for reference frame
numbers. Accordingly, the spatial-domain reference
motion information memory 501 and spatial-domain
reference motion information memory 502 shown in FIG. 5
store reference frame numbers in addition to the motion

~ 15 vector information. |
As still another example of the motion information
compression process, when the motion information
compression process does not include any reference
frame number, motion vector information in motion

20 information in a representative motion information
position can be scaled by using a reference frame
number, and stored in the motion information memory
110. A typical example of the scaling process is a
linear scaling process based on reference frame number

25 zero. That is, if the reference frame number is not
zero, the linear scaling process is performed such that

the motion wvector information refers to a reference



el ement not defined in the enbodi nents can be inserted between |lines of the
tabl e indicating the syntax configuration, or another description
pertaining to conditional branch may al so be included. It is also
20possible to divide the syntax table into a plurality of tables, or
integrate a plurality of tables into one table. Furthernore, it is not

al ways necessary to use the sane | anguage,g@and freely change the | anguage
in accordance with a use form 25As has been expl ai ned above, each

enbodi ment can inplement efficient orthogonal transformation and inverse

ort hogonal transfQidratd O YW h & K@ AU NGF d heh o OF Pl ihd & 14828 har dwar e
package and software package. Accordingly, each enbodi nent increases the

encodi ng ef fi ciEnebadits | gWpravesaddies sidy @elba® s rmgenfustddess Msp, the
instructions indicated by the procedures 5explained in the above-descri bed
enbodi ments car e éxecutedl basechan tehqt oge Bem asces of tamsr enumber zero.
gener al - pur pose conputer system can obtain effects simlar to those of the
i mage encodi ng T pdirat 2asoranek ¢ umeg) e ldet qok Nitp apipag athes afovtdredescribed
above-descri bed 10enbodi ments by prestoring the programand reading it. The
i nstructi‘ons desErededinl i RPNt Hokedievbodiheras 28 e recorded, as a
program execut abl e by a conputer, on a magnetic disk (for exanple, a
flexi bl e di sk OMAFRERSRK)PY AP OPETTHP o K {FDFOxRARALSS & ABH- ROM
CD-R, CD-RW DV DVDR, or DVDRW, a sem conductor nenory, or a

R R S

recordi ng nedi _ N%he storage format of the recording medi um
can take any form pgovided. that gne; NEALUM £AN b8 S eads by, 3, pUpUL ST of an
enbedded system The conpufer can

not a 16 x 16 block, a representative motion

10 information position is generated by using the same
processing as described above. As an example, when the
size of the motion information compression block is 64
x 64, a reference motion information acquisition
position in a 64 x 64 prediction unit is set as a

15 representative motion information position. As another
example, a representative motion information position
in the 16 x 16 motion information compression block
shown in, for example, FIGS. 21A and 21B can be scaled
in the horizontal and vertical directions in accordance

20 with the motion information compression block size, and
the scaled position can be set as a representative
motion information position.

If no reference motion information exists because

a representative motion information position is outside

25 a picture or slice, a position where reference motion
information can be acquired in a motion information

compression block, for example, the upper left corner



20i npl enent the sane operations as those of the inage encodi ng apparatus
and i mage decodi ng apparatus of the above-descri bed enbodi nents by readi ng
the program fromthe recordi ng medium and causing a CPU to execute, based
on the program the instructions described in the 25program The conputer
can, of course, also acquire or read the program across a network. In

addi tion, based on the instructions of the7 71 programinstalled in the
conput er or enbedded systemfromthe recordi ng nedium an operating system
(OS) running on the conputer, database managenent software, or m ddl eware

(MY of the netyork, or, dhe, | | Ker Sah OEXECUL R fe £ dn A1 SAENHK acessdig for

i npl enmenti ng the enbod nents. Furt hernore, the recordi ng nedi um

according to thes erbad) eIy Sedsn ot s +d Mhd ok 01 @ SBEH tHe A Nslependent of the
conput er or enbedded system and includes a 10recordi ng nedi um storing or
tenmporarily stqidg, the jy o edndienNshotied aefOsadi dN01 st hepdddesanet
and downl oaded. It is also possible to store the programfor inplenenting
t he process of ®acdpssdadiaeinte inb el eonpufermd seswesds cohmeciedto a
network such as the 15Internet, and downl oad the programto a conputer
(client) Sacrossreheometaorikich intratmoediheiercbs dipgl bedi i new not
restricted to one. Even when the process of each enbodi ment is executed
froma plural i tSeRfesriehiat 1 thavet il Bnfpemation position can be set

by executing the same processing.
Modifications of each embodiment will be explained
below.

10 In each of the first and second embodiments, an
example in which a frame is divided into rectangular
blocks having a size of, for example, 16 x 16 pixels
and encoding or decoding is performed in order from the
upper left block to the lower right block on a screen

15 has been explained (see FIG. 2A). However, the
encoding order and decoding order are not limited to
this example. For example, encoding and decoding may
also be performed in order from the lower right block
to the upper left block, or spirally performed from the

20 center to the edges of a screen. Furthermore, encoding
and decoding may also be performed in order from fhe
upper right block to the lower left block, or spirally
performed from the edges to the center of a screen.

The first and second embodiments have been

25 explained by showing prediction target block sizes such

as a block of 4 x 4 pixels, a block of 8 x 8 pixels,

and a block of 16 x 16 pixels as examples, but a



20i ncl uded in the recordi ng medi um according to the enbodi nents, and the
medi a can take any form Note that the conputer or enbedded system
according to the enbodi nents is used to execute each process of the

enbodi ments based on the program stored 25in the recordi ng nmedium and can
- be, for exanple, a single apparatus such as a personal conputer or

- _mcroconputer, or a system obtained by conggcting a 72 plurality of
appar at uses across a networKk. Not e al so that the conputer according
to the enbodinments is not limted to a personal conputer, and includes a

processing uni tppEq €1 OFOPPHESE 91 BERT ROLAT £t i LD [iAE eLPRLE POk
processi ng apparatus. That Is; the conputer 1s a general termof an

appar atus and denige. capabl &xHhpi8p! enENbEBG: Eheohungterspobckhe
enbodi ments based on the program Wile certain enbodi nents have been

descri bed, 10t hesee@ndodonent st hayezbeeanpaesenbedabylvey ef egawmpl e only,
and are not intended to limt the scope of the inventions. |Indeed, the

novel enbodi nen8 spilests) bedohecki af nayxbecepbrdied anbaovaroéty of ot her
forms; furthernore, various om ssions, substitutions and 15changes in the
formof the enbbdbhents, desczilbbdckeréi A na§ bexabde WAthout adlépatedihg from
the spirit of the inventions. The acconpanying clains and their
~equi val ents areStatendeed tRPeovertBachaner i erenpafingatrefsuast ot d fal |

wi thin the scope and sPirit ) _ ,
a plurality of different block sizes can coexist. When

a plurality of different block sizes coexist in one
coding tree unit, a code amount for encoding or

10 decoding division information increases as the number
of divided blocks increases. Therefore, a block size
is desirably selected by taking account of the balance
betﬁeen the code amount of division information and the
quality of a locally decoded image or decoded image.

15 In the first and second embodiments, a
comprehensive explanation has been described for color
signal components without distinguishing between a
luminance signal and color difference signals for the
sake of simplicity. However, when different prediction

20 processes are used for a luminance signal and color
difference signals, it is possible to use the same
prediction method or different prediction methods.
When different prediction methods are used for a
luminance signal_and color difference signals, a

25 prediction method selected for the color difference
signals can be encoded or decoded by the same method as

that for the luminance signal.



200f the inventions. 73 CLAI MBS 1. An ihage encodi ng nmet hod of
dividing an input inmage signal into pixel blocks, and perform ng
inter-prediction on the divided pixel blocks, 5conprising: sel ecting

- predicted notion information froma notion information buffer storing

notion information in an encoded region, and predicting notion information
of an encodi ng target block by using the @medicted notion 10i nformati on;
and acquiring representative notion information froma plurality of
itens of notion information in an encoded region in accordance with first

information indicating @ndetNpsdt ohngeteedhadetibéd phegi s egd notion
i nformation, 15thereby obtaining only the representative notion

i nformation. comprehernidter ¢red iela Bec ol gs tige @b adesdrivder&bn d¢dkofir st

i nformation contains second i nformati on which specifies a position in the
encodi ng t ar gets ik, cdrpo2Ostes ond: had oradbs t omgbesngngsleet weersed ect t he
notion information. 3. The nethod according to claim2, wherein the
represent ati ve hotimndanforametl ornd ned Lelesdi hee nen¢onsigiiaksratdonther t he
motion information buffer, which is 25positioned in a center of a plurality
of itens df secyHHEE inf ot} bpl by - t HECwscodi ntheargef foToek anthegrw acent

pi xel bl ock. ) _
transformation processes are used for a luminance

signal and color difference signals, it is possible to
use the same orthogonal transformation method or
different orthogonal.transformation methods. When

10 different orthogonal transformation methods are used
for a luminance signal and color difference signals, an
orthogonal transformation method selected for the color
difference signals can be encoded of decoded by the
same method as that for the luminance signal.

15 In the first and second embodiments, a syntax
element not defined in the embodiments can be inserted
between lines of the table indicating the syntax
configuration, or another description pertaining to
conditional branch may also be included. It is also

20 possible to divide the syntax table into a plurality of
tables, or integrate a plurality of tables into one
table. Furthermore, it is not always necessary to use
the same language, and freely change the language in
accordance with a use form.

25 As has been explained above, each embodiment can
implement efficient orthogonal transformation and

inverse orthogonal transformation while reducing the



74 4. The method according to claim?2, further conprising, if the
encodi ng target block is selected froma plurality of block sizes,
generating third informati on which specifies a position in the encodi ng
5target bl ock, the encoding target bl ock corresponding to the block sizes,
froma plurality of itens of the second information corresponding to the
bl ock si zes, wherein the first inforgmtion contains the third

i nformation. 105. The nethod according to claim4, wherein one of

(A) first position information specified by one of the itens of second

information, anfomplexity in a hatByasecpadkRgsi tha@nsbntparat b&Bkage.

- corresponding to a 15center of the itens of second information is set in
the third informatopdingly, eabh dheodEhbet accoedssg theckatsdbngfurt her
conprising, if a plurality of different itenms of the third information are
generated in a pfedetenaynedd20mpgovas tieel acbngcefduet bmagéoguat ion.
indicating the third information with the third information having a

hi ghest frequency. Also, theThashevhbdonecondingted bliakche3prbaetihees

ConpriSing: explained in the above-described embodiments can be

executed based on a program as software. A

general-purpose computer system can obtain effects

similar to those of the image encoding apparatus and

image decoding apparatus of the above-described

10 embodiments by prestoring the program and reading it.
The instructions described in the abovementioned
embodiments are recorded, as a program executable by a
computer, on a magnetic disk (for example, a flexible
disk or hard disk), an optical disk (for example, a

15 CD-ROM, CD-R, CD-RW, DVD-ROM, DVD*R, or DVDiRW), a
semiconductor memory, or a recording medium of this
kind. The storage format of the recording medium can
take any form, provided that the medium can be read by
a computer or an embedded system. The computer can

20 implement the same operations as those of the image
encoding apparatus and image decoding apparatus of the
above-described embodiments by reading the program from
the recording medium, and causing a CPU to execute,
based on the program, the instructions described in the

25 program. The computer can, of course, also acquire or
read the program across a network.

In addition, based on the instructions of the



25performng a scaling process in accordance with information of a
reference frame contained in the representative notion information, and
storing a result 75 in the notion information buffer; and per form ng
scaling in accordance with information of the reference frame contained in
the predicted notion information. 58. The nethod according to claim6,
further conprising: performng a scaling process in accordance with
information of a reference frame contained in the representative notion
information, and storing a result 10in the notion information buffer; and

perform ng Sca|ﬂ>ﬂ<§lgt£kna£§§iéiﬂw@ Wh t thé nEenpat & oo of ehibedded es peeenf r ame

contained in the predicted notion informtion. 9. The net hod
according to clarsm3thahesebrdihg ddepnhesent apéver g i opstaho(OB) i on
contains information of a reference frane. 10. The nmet hod accordi ng

to claim6, wherennithdeon epiesent@ttae, noétobasafodsnagénan cosd Atwsre,

information of a reference frame. 2011. An i mage decodi ng net hod of

di vi di ng an i npot mhagecsagmal MW ht of ptikel nbtweekk, candheel f be nEag

|nter-pred|ct|on on the divided pixel blocks, conprising: _
execute a part of each proce551ng or implementing the
embodiments.

Furthermore, the recording medium according to the
embodiments is not limited to a medium independent of
the computer or embedded system, and includes a

10 recording medium storing or temporarily storing the
program transmitted across a LAN or the Internet and
downloaded. It is also possible to store the program
for implementing the process of each embodiment in a
computer (server) connected to a network such as the

15 Internet, and download the program to a computer
(client) across the network.

Also, the recording medium is not restricted to
one. Even when the process of each embodiment is
executed from a plurality of media, these media are

20 included in the recording medium according to the
embodiments, and the media can take any form.

Note that the computer or embedded system
according to the embodiments is used to execute each
process of the embodiments based on the program stored

25 in the recording medium, and can be, for example, a

single apparatus such as a personal computer or

microcomputer, or a system obtained by connecting a



selecting predicted notion information froma 25notion information buffer
storing notion information in a decoded region, and predicting notion

i nformation of a decoding target block by using the predicted notion 76

i nformation; and acquiring representative notion information froma
plurality of itens of notion information in a decoded region in accordance
with eighth information indicating 5a nmethpgd of selecting the predicted
notion information, thereby obtaining only the representative notion

i nformation. 12. The method according to claim9, wherein the eighth

i nformation conp@heglmt?tbfiaﬁgagakhgesw@hges;ngﬁg£L5§§.a position in the
decodi ng target block, the ninth information being used to select the

notion information. Note al3d. thhe wathedmpceerdupgotaighaim i8e Wherein
the representative notion information includes the notion 15information in

the notion infoembabdomebusfes, nvhi thni 8eposbt hopedsbnad eenbetedf &nd
plurality of itens of ninth information of the decodi ng target bl ock and an
adj acent pi xel bhotkdes a proddssThe uvethodramtordtagptioeel ai m 10, further

5 incorporated into an information processing apparatus.

That is, the computer is a general term of an apparatus
and device capable of implementing the functions of the
embodiments based on the program.

While certain embodiments have been described,

10 these embodiments have been presented by way of example
only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described
herein may be embodied in a variety of other forms;
furthermore, various omissions, substitutions and

15 changes in the form of the embodiments described herein
may be made without departing from the spirit of the
inventions. The accompanying claims and their
equivalents are intended to cover such forms or

modifications as would fall within the scope and spirit

20 of the inventions.



20conprising, if the decoding target block is selected froma plurality of
bl ock sizes, generating tenth information which specifies a position in the
decodi ng target block, the decoding target bl ock corresponding to the bl ock
sizes, froma plurality of itenms of the 25ninth information correspondi ng

to the bl ock sizes,
information. 77

of (A third
ninth i nformati on,

wherein the eighth information contains the tenth

15. The nmethod accding to claim 12, wherein one
position information specified by one of the itens of
and 5(B) fourth position information corresponding to a

center of the itens of ninth infornmatcon ASISEtsin the tenth i nformation.
16. The nmethod according to claim 13, further conprising, if a plurality of

different itens of

t ent had0i b @& nehE6Ai Agem@enedabeddi nidipg edet enpuned

region, replacing eleventh information indicating the tenth information
with the tenth imd@s natgoal havtoge axdl ghkestkér eg@éneyr forming 17.
The nmethod according to claim 11, further 15conprising: performng a
scal i ng processintreaceoedanceoni ¢ the divided pixel blocks,

5 comprising:

selecting predicted motion information from a

motion information buffer storing motion information in

an encoded region, and predicting motion information of

an encoding target block by using the predicted motion

10 information; and

acquiring representative motion information from a

plurality of items of motion information in an encoded

region in accordance with first information indicating

a method of selecting the predicted motion information,

15 thereby obtaining only the representative motion

information.

2. The method according to claim 1, wherein the

first information contains second information which

specifies a position in the encoding target block, the

20 . second information being used to select the motion

information.

3. The method according to claim 2, wherein the

representative motion information includes the motion

information in the motion information buffer, which is

25 positioned in a center of a plurality of items of

second information of the encoding target block and an

adjacent pixel block.



information of a reference franme contained in the representative notion
information, and storing a result in the notion information buffer; and
20perform ng scaling in accordance with informati on of the reference frane
contained in the predicted notion information. 18. The net hod
according to claim 14, further conprising: 25performng a scaling process
in accordance with information of a referemgce frame contained in the
representative notion information, and storing a result 78 in the notion
i nformation buffer; and perform ng scaling in accordance with

- information of the regferepsentiph® senbabbgd t8 theimredi ghednaption

information. 519. The nethod according to claim1l, wherein the
representative sdhpoNsimdpridttion sondaing tafestabl odk of s asepéetence
frame. 20. The nethod according to claim 14, wherein the
representati ve fmdrh o phifios it y ovif clohd@k nsi t @ prge@te oot 10@f tlai réf er ence
frame. information which specifies a position in the encoding
5 target block, the encoding target block corresponding
to the block sizes, from a plurality of items of the
second information corresponding to the block sizes,
wherein the first information contains the third
information.
10 5. The method according to claim 4, wherein one
of

(A) first position information specified by one of
the items of second information, and
| (B) second position information corresponding to a

15 center of the items of second information
is set in the third information.

6. The method according to claim 5, further
comprising, if a plurality of different items of the
third information are generated in a predetermined

20 region, replacing fourth information indicating the

third information with the third information having a

highest frequency.

7. The method according to claim 3, further
comprising:
25 performing a scaling process in accordance with

information of a reference frame contained in the

representative motion information, and storing a result
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in the motion information buffer; and

performing scaling in accordance with information
of the reference frame contained in the predicted
motion information.

8. The method according to claim 6, further
comprising:

performing a scaling process in accordance with
information of a reference frame contained in the
representative motion information, and storing a result
in the motion information buffer; and

performing scaling in accordance with information
of the reference frame contained in the predicted
motion information.

9. The method according to claim 3, wherein the
representative motion information contains information
of a reference frame.

10. The method according to claim 6, wherein the
representative motion information contains information
of a reference frame.

11. An image decoding method of dividing an input
image signal into pixel blocks, and performing
inter-prediction on the divided pixel blocks,
comprising:

selecting predicted motion information from a
motion information buffer storing motion information in
a decoded region, and predicting motion information of

a decoding target block by using the predicted motion
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20

25

76

information; and

acquiring representativé motion information from a
plurality of items of motion information in a decoded
region in accordance with eighth information indicating
a method of selecting the predicted motion information,
thereby obtaining only the representative motion
information.

12. The method according to claim 9, wherein the
eighth information contains ninth information which
specifies a position in the decoding target block, the
ninth information being used to select the motion
information. |

13. The method according to claim 10, wherein the
representative motion information includes the motion
information in the motion information buffer, which is
positioned in a center of a plurality of items of ninth
information of the decoding target block and an
adjacent pixel block.

14. The method according to claim 10, further
comprising, if the decoding target block is selected
from a plurality of block sizes, generating tenth
information which specifies a position in the decoding
target block, the decoding target block corresponding
to the block sizes, from a plurality of items of the
ninth information corresponding to the block sizes,

wherein the eighth information contains the tenth

information.
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15. The method according to claim 12, wherein one
of

(A) third position information specified by one of
the items of ninth information, and

(B) fourth position information corresponding to a
center of the items of ninth information
is set in the tenth information.

16. The method according to claim 13, further
comprising, if a plurality of different items of tenth
information are generated in a predetermined region,
replacing eleventh information indicating the tenth
information with the tenth information having a highest
frequency.

17. The method according to claim 11, further
comprising:

performing a scaling process in accordance with
information of a reference frame contained in the
representative motion information, and storing a result
in the motion information buffer; and

performing scaling in accordance with information
of the reference frame contained in the predicted
motion information.

18. The method according to claim 14, further
comprising:

performing a scaling process in accordance with
information of a reference frame contained in the

representative motion information, and storing a result



10

78

in the motion information buffer;

and

performing scaling in accordance with information

of the reference frame contained in the predicted

motion information.

19. The method according to
representative motion information
of a reference frame.

20. The method according to
representative motion information

of a reference frame.

claim 11, wherein the

contains information

claim 14, wherein the

contains information



