DESCRI PTION Title of Invention | MAGE PREDI CTI VE ENCODI NG DEVI CE,

| MAGE PREDI CTl VE ENCODI NG METHOD, | MAGE PREDI CTI VE ENCODI NG 5
PROGRAM | MAGE PREDI CTI VE DECODI NG DEVI CE, | MAGE PREDI CTI VE DECODI NG
METHOD, AND | MAGE PREDI CTI VE DECODI NG PROGRAM Techni cal Field [0001]
Enbodi nents of the present invention relate to an imge 10

predi ctive encodi ng device, an imge predictive encodi ng nethod, an

i mage predictive encodi ng progra i edi ctive decodi ng
device, an inage predictive decogyﬁangiﬁgggﬂgnd an i mage predictive
decodi ng pr am.and re particularly, to an inmage predictive
encodi ng deaﬁil,oéibqe Hglpredictive encodi ng nmet hod, an inmage 15

rage pr edi (VNS IHERID Gy VEn A CORP O PEYICE, BRI EEREIGE"
ot on | nf obE ISP hevirbiERos BRadE. R EACIIYE BN Oy C
TP SEr ESPROCROAM! AR EDICTIRNE DECODCEEGIEN, IMAGE
I s, SHEDETIVEBECOIG NERHTY AP R pICT
data 25[ 000HrCOHRYSEPRIFGRIAT t echni ques, a picture as an encoding
reraet e Technical Field
[0001] Embodiments of the present invention relate to an image
10 predictive encoding device, an image predictive encoding method, an
image predictive encoding program, an image predictive decoding
device, an image predictive decoding method, and an image predictive
decoding program and, more particularly, to an image predictive
encoding device, an image predictive encoding method, an image
15 predictive encoding program, an image predictive decoding device, an
image predictive decoding method, and an image predictive decoding
program to generate a predicted signal of a target block, using motion
information of neighborhood blocks.
Background Art
20 [0002] The compression encoding technologies are used for efficient
transmission and storage of still pictures and video data. The
techniques defined in MPEG-1 to 4 and ITU (International
Telecommunication Union) H.261 to H.264 are commonly used for
video data.
25 [0003] In these encoding techniques, a picture as an encoding target is

partitioned into a plurality of blocks and then an encoding process and a



partitioned into a plurality of blocks and then an encodi ng process
and a decoding process are can-ied out on a block basis. In
intra-picture predictive encoding, a predicted signal is generated
using a reconstructed picture signal (or a restored signal of
conpressed picture data) of a neighboring region present in the sane
picture as a target 5 block and then a difference signal of a
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signal of the target block is encoded.
[0004] For example, the intra-picture predictive encoding of H.264
employs a method of generating the predicted signal by extrapolating
previously-reproduced pixel values of a region adjacent to a block
15 serving as an encoding target, in predetermined directions. Fig. 17 is a
schematic diagram for explaining the intra-picture prediction method
used in ITU H.264. In (A) of Fig. 17, a target block 802 is a block
serving as an encoding target, and a pixel group 801 consisting of pixels
A to M adjacent to a boundary of the target block 802 is a neighboring
20 region, which is a picture signal previously reproduced in past
processing.
[0005] In the prediction shown in (A) of Fig. 17, the predicted signal is
generated by downwardly extending the pixel group 801 as neighboring
pixels located immediately above the target block 802. In the
25 prediction shown in (B) of Fig. 17, the predicted signal is generated by

rightwardly extending previously-reproduced pixels (I to L) located on



25predi ction shown in (B) of Fig. 17, the predicted signal is
generated by rightwardly extendi ng previously-reproduced pixels (I to
L) located on the left side of the target block 804. For specific
nmet hods for generation of the predicted signal, reference is made,
for exanple, to Patent Literature 1. A difference is calcul ated

bet ween each of nine predicted signals generated by the nethods shown
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the notion veCtor for each bl ock as descri bed above is called bl ock

mat ching. [ Qe8dlibéd abolb, il preziidtedaiiztaldiagbamcherated Hyaexiragolation
bl ock matching 20 process he below wi || describe a procedure of

generating afppedist €Thei gnabnfsoabane exendescribed ihaPgeit bl.ivetatni@2 lon
an encoding target picture 701. A picture 703 is a reconstructed

pi ctly e andbalowgi on 704 in the reconstructed picture is a region
| ocated spatially at the sanme position as the target block 702. In
the bl ock mi0066hdn ardiearyhintenpeectufs predictRa rerlcodesg,t ke r pradictedos
is set. Aregion 706 with a signal to mninmze the sumof absolute
di f f er ences stgmahis lgenpiated byi gnwithod of iseatchine reddnsttucted pictures for a
signal similar to the pixel signal of the target block. Then encoding is
performed of a motion vector as a spatial displacement amount between
15 the target block and a region composed of the detected signal, and a
residual signal of the difference between the pixel signal of the target
block and the predicted signal. The searching technique for the motion
vector for each block as described above is called block matching,.
[0007] Fig. 16 is a schematic diagram for explaining a block matching
20 process. The below will describe a procedure of generating a predicted
signal for an example of a target block 702 on an encoding target picture
701. A picture 703 is a reconstructed picture and a region 704 in the
reconstructed picture is a region located spatially at the same position as
the target block 702. In the block matching, a search range 705 that
25 includes the region 704 is set. A region 706 with a signal to minimize

the sum of absolute differences from the pixel signal of the target block



702 is detected fromthis search range. The signal of this region 706
is determned to be a predicted signal, and a di spl acenent anount
fromthe region 704 to the region 706 is detected as a notion vector
707. Also often enployed is a nmethod of preparing a plurality of
reference 5 pictures, selecting a reference picture to be applied to
bl ock matching for each target block, and detecting reference picture
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[0009] In H 264, the third technique is pérfor using two reference
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pi ctures as candi dates for a reference picture. Mre specifically,
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pi cture 505 indicates an encoding target picture and pictures 501 to
504 i ndi cat eredictiost riect gengiate utles. pEedictédragmnadi owithe)reifsrence to
identified by a frame nunber (frame_nun). Reference picture |ist
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reference picture lists and in this exanple, four reference
generate the predicted signal with reference to a past reconstructed
picture in a display order, the second technique is backward prediction
to generate the predicted signal with reference to a future reconstructed
picture in the display order, and the third technique is bidirectional
20 prediction to perform both forward prediction and backward prediction
and average two predicted signals. The types of inter- picture
predictions are described, for example, in Patent Literature 3.
[0009] In H.264, the third technique is performed using two reference
picture lists each consisting of a plurality of reconstructed pictures as
25 candidates for a reference picture. More specifically, the block

matching is carried out using the plurality of reference pictures



10 pictures are registered in each of the two reference picture
lists. Each reference picture is identified by a reference index (ref
I dx). [0011] Reconstructed pictures that can be registered in the
reference picture lists are basically optional. As in table 521 shown
in (A of Fig. 6, all the reference pictures registered in the two
reference picture 15 |ists may be past reconstructed pictures. Since
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and reference i1 nd s. Therefore, in order to decrease the bit count,
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bl ocks. 25Citation List Patent Liteérature [0013] Patent Literaturée

80 TR gt 1 g s it it
Each image (picture) is identified by a frame number (frame num).
Reference picture list identification List0 and Listl in (A) of Fig. 6
indicate two reference picture lists and in this example, four reference

10 pictures are registered in each of the two reference picture lists. Each
reference picture is identified by a reference index (ref idx).
[0011] Reconstructed pictures that can be registered in the reference
picture lists are basically optional. As in table 521 shown in (A) of
Fig. 6, all the reference pictures registered in the two reference picture

15 lists may be past reconstructed pictures. Since the two predicted
signals both are forward predicted signals in this case, the prediction
technique to average the two predicted signals is called bi-predictive
prediction, instead of the bidirectional prediction.
[0012] In bi-predictive prediction, it is necessary to encode two

20 combinations (motion information) of motion vectors and reference
indices. Therefore, in order to decrease the bit count, there is a
technique of performing the bi-predictive prediction using the motion
information identified by List0 and the motion information identified by
Listl, out of the motion information of neighboring blocks.

25 Citation List
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Summary of Invention 5Techni cal Problem[0014] Bi-predictive
prediction involves averaging of two simlar predicted signals,

wher eby noise in the predicted signals can be nore effectively
renoved by a snmoothing effect. For this purpose, it is effective to
acquire two signals with slightly different notion vectors 10 from
an i dentical reference picture In the conventional nethods of
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all the reference indices ref idX in the notion i nformation of
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"0," use of the reference picture lists (521) in (A of Fig. 6
results in aequedicliget pgedumozmrm%tthd siogival snforomatm ef aicighboring
picture with the 5 frame nunber (frame nun) of "3" and froma
reference pibbtdckse hawbveheher setecnombef nedtid2, thfoenaeot i toebyg. used tihi s
case, it is not feasible to achieve a high snmoothing effect. [0016]
As anot her eenepitmn dEtwo predistarkbsignalstigsatitmctéedbyhthreneopicture lists.

Because of this restriction, even if a set of two pieces of motion
15 information of neighboring blocks include motion vectors of close
values based on the same reference picture, they cannot be selected.
[0015] It is assumed herein that when a block 400 in Fig. 7 is an
encoding target block and blocks 401 to 403 are neighboring blocks to
the target block, each of the three neighboring blocks has two pieces of
20 motion information identified by List0 and Listl. According to the
technique of the background art, the two predicted signals are generated
by selecting one of the three pieces of motion information identified by
List0 and one of the three pieces of motion information identified by
Listl, which are the motion information of the three neighboring blocks.
25 In general, a bit count necessary for reference index ref idx becomes

smaller when the reference index ref idx is "0"; therefore, it is often the



reference picture lists are conposed of different reference pictures.
In 10 the case, as shown in (B) of Fig. 5 where a picture 510
identified by the franme nunber of "3" is an encoding target picture,
where pictures 507, 508, 509, and 511 identified by the franme nunbers
of "O," "1," "2," and "4", respectively, are reconstructed pictures,
and where the reference plcture lists are lists 522 shown in (B) of
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[0016] As another example, let us assume a situation in which two
reference picture lists are composed of different reference pictures. In
10 the case, as shown in (B) of Fig. 5, where a picture 510 identified by the
frame number of "3" is an encoding target picture, where pictures 507,
508, 509, and 511 identified by the frame numbers of "0," "1," "2," and
"4" respectively, are reconstructed pictures, and where the reference
picture lists are lists 522 shown in (B) of Fig. 6, the two predicted
15 signals are generated from different reference pictures. In this case, it
is also not feasible to achieve a high smoothing effect.
[0017] Therefore, there are needs for an image predictive encoding
device, an image predictive encoding method, an image predictive
encoding program, an image predictive decoding device, an image
20 predictive decoding method, and an image predictive decoding program
capable of suppressing the noise of predicted signals.
Solution to Problem
[0018] An aspect of the present invention relates to image predictive
encoding.
25 [0019] An image predictive encoding device according to an aspect of

the present invention is an image predictive encoding device



conprising: region partition means which partitions an input picture
into a plurality of regions; predicted signal generation nmeans which
determ nes notion information for acquisition of a pixel signal
having a high con-elation with a pixel signal of a target region of
an encoding 5 target out of the plurality of regions partitioned by
the region partition neans, froma reconstructed picture, and which
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information sets from plural pieces of motion information stored in the
motion information recording means, each of the one or more motion
information sets consisting of two pieces of motion information
25 between which any one of constituent elements differs in value; motion

prediction information selection means which selects a motion



20 encoded data generated during said encoding of the residual

signal, to generate a reconstructed residual signal; adding the
predicted signal to the reconstructed residual signal to generate a
reconstructed pixel signal of the target region; and storing the
reconstructed pixel signal as a part of a reconstructed picture, by
pi cture recordi ng neans, wherein the step 25o0f generating the
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resi dual signal generation neans, the residual 15 signal encoding
means, the thsi guedensi gmatnti@st o adn ommmgen girediodivad dertdoshnge amsthodnd
the picture recording neans. The predicted signal generation neans
conddl ses t kemmisiog: ipaittioatiganderputapictarersaios 2 phraptedifcragons;
information sel ection neans, and the notion conpensati on_neans.
20[ 0022] | megaeratiy atpiredictert signal ohadergsitngeion ehaaspeeding targes out
present invention permts two pieces of nption infoiniation between
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be with a pixel signa target region front a reconstructeg picture a
15 generating the predicted signal from the reconstructed picture on the
basis of the motion information; storing the motion information with
motion information recording means; generating a residual signal of a
difference between the predicted signal of the target region and the pixel
signal of the target region; encoding the residual signal; decoding
20 encoded data generated during said encoding of the residual signal, to
generate a reconstructed residual signal; adding the predicted signal to
the reconstructed residual signal to generate a reconstructed pixel signal
of the target region; and storing the reconstructed pixel signal as a part
of a reconstructed picture, by picture recording means, wherein the step
25 of generating the predicted signal comprises: deriving one or more

motion information sets out of plural pieces of motion information



configured as follows: the picture recording neans stores a plurality
of reconstructed pictures, each piece of the notion information
contains information to identify the reconstructed picture, and a
notion vector, the reconstructed pictures stored in the picture
recording neans are identified using respective frane nunbers in
encodi ng of the 5 reconstructed pictures, and a derived notion
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reference picture S ‘'each consi's one or nore r ons ructed

pi ct gfent | fyﬁ%: é&%?ed)é éﬂﬁ? dEDfHeDfm %8& %ﬂdc@i@éﬂﬁﬂ‘% stc%@é@f‘ tw8

to i erence p Ct ur Ssts

vector, and}],@e&@r lofedno@bh OthfoPiALER! AN (BET sl &d”%t Oglel hieO rff@ﬁbﬁ”

set incI uding two pieces of notion iInformation aV| ng identica

I nfor mat i on ik frhfeidh Ife)éohﬁ'l%gf ﬁ%ﬁﬁ?%‘rﬁl BofbIR Rl tved §1%1n%'l‘§a iir&€d &m

val ues of notion vectors I’'n an enbodi ifent, e lm

predictive ﬁﬁ@q@t@ﬂstﬁ@magpm&@recmf tsInRdiesf gld owe: ié&sn@fllﬁmlon
information set to be used in generation of the predi ct ed signal of

the target qefpramatich Beklesiselbciddren!tar @éngrhRC e Piedf@tddof,l gnal of the
i nformation associated with a region neighboring the target region.

[0026] | n artargebesiiornt, the inmage predictive encoding may be

25configured as follows: information to indicate the selected notion

i nformat i on[8@2] kdnsimagapradictiie cheodpigepegram amordmg tof o agpactvfi S
the present invention makes a computer function as the region partition
means, the predicted signal generation means, the motion information
recording means, the residual signal generation means, the residual

15 signal encoding means, the residual signal restoration means, the
addition means, and the picture recording means. The predicted signal
generation means comprises the motion information derivation means,
the prediction information selection means, and the motion
compensation means.

20 [0022] Image predictive encoding according to an aspect of the present
invention permits two pieces of motion information between which any
constituent element differs in value to be selected without being
restricted by reference picture lists. As a result, the effect of
smoothing can be achieved in the generation of the predicted signal.

25 [0023] In an embodiment, the image predictive encoding may be

configured as follows: the picture recording means stores a plurality of

10



encoded. [0027] Another aspect of the present invention relates to

i mge predictive decoding. [0028] An inage predictive decodi ng device

according to another 5 aspect of the present invention is an inmage

predi ctive decodi ng device conprising: data anal ysis neans which

extracts encoded data of notion information for generation of a

predi cted signal of a target region of a decoding target out of a

plurality o J N, Lot . : - @S] :
rebnARTed, DiguReS, Sich, nARS: BT B ik Fon e iR ilains

signal from conpressed or ma

Generat os. ¢ REALERTRl 814G TRG RREOSRLLAR) BRIBREAAI @ BBpRCytbE"
a resi dual RGeS S P R M e e
Cional Lo RCHLIORCYI: | BRRCLIE TrARS MUrROeR o, SlyodiRg R e
the tparget reghtrucied gmhfés, 2h8rLaeliPed EHiOH asfoRntlonSddnakh Mdtidn

part of a reconstructe picture; notion I nfornmation derivation neans

whi ch deri vepforiombet BlclRdid@etyopie®ed 81 rhofion ThtdPRatsdPhadind ahhe
notion information recording neans, one or nore notion I nformation

20 sets eachdesitdlstarng Mimb#oo PHIRS AcoRistriRiddopi chfecaitht fosrche LV ARRA
whi ch any one of constituent elenments differs in value,; and notion

i nf or mat i1 on ofehetiohR@ttgrs. means whi ch detei mnes a notion
information set to be used in generation of the predicted signal of
the target [6024hInoah embodément the nensgeropriedictive arvadinn s@ls be
derived, 25and which directs storage of two pieces of notion
i nf drhat i on configneed as dohiomesd thetpicture recomling méafsostosts @ pluradity difng
means, wherein the notion conpensation neans conbi nes two signals
acqui red fr cecotstructed mectunes, dtiepplorality of retendiarited gicties stored in
pi eces of notion information in the determ ned set, to generate the
predi cted sithagticiofre rheording anears)iave 1dgjtoied usmg itwageetorandecpictere
decodi ng net hod accordi.ng to another aspect of the present invention
i s an i mage lisiegadt corsisiang Of vierst mote cenpnsivictas] pwtatesceaciypmeeaded
data of notion information fqor generation of a predicted signal of a
target regi éhe omatiqiecwdprgatiangéontuns oinfarpatienl itey 1dgntiygitbas twa a
pi cture, and encoded .data of a residual . . .

15 reference picture lists, and the motion vector, and a derived motion

information set is a motion information set including two pieces of

motion information having identical information to identify the

reference picture lists, and different values of motion vectors.

[0025] In an embodiment, the image predictive encoding may be
20 configured as follows: the motion information set to be used in

generation of the predicted signal of the target region is selected from

plural pieces of motion information associated with a region

neighboring the target region,

[0026] In an embodiment, the image predictive encoding may be
25 configured as follows: information to indicate the selected motion

information set consisting of the two pieces of motion information is

11



10 signal from conpressed data; storing the notion infounation with
notion information recording neans; generating the predicted signal
of the target region on the basis of the notion information;
restoring a decoded residual signal of the target region from encoded
data of the residual signal; adding the predicted signal to the
decoded residual 15 signal to restore a pixel signal of the target
region, and storing the restored pixel signal as a part of a
reconstructgﬁc%é ‘ure with picture recordi ng neans; deriving one or
nore notiongj rmation sets out.of plural  pi.eces. of tjion i

"ot or mat 1 on L AR ool b Mhebmtesish RECHidh nfnesnto imeseor
the one or nor tion ipnformation sets 20 consisting of two pieces
of notion iﬁp3ﬁﬁﬁ??§%cﬁggﬁken whi ch any one of constituent el enents

6 e T AL B0, BRGNS0, 4
A T
1 or a1 N HRRRTHPOIBEANE URSHEI LARIFLER0l ARISEAAR o Motion
o on SR ELEIE RO Pl cts, B o
o LR 21 OBe AR Nop GFOL AT LITARE BESHTHS 89700BORA BB
conput er f upgtd OF ASebfiRiafalignANHOS | GofPASed ! 8RaMhb@An | RITOAABELAN

recordi ng means, the notion Conmpensation means, the residual signa

rest]or ati onrg@Atng t AfedNsCtwhicH es@ied Nehdeatstiont NenfRiia®idn; motion
informati on derivati on neans, and the notion information

determ nati @p atioA GheAKLIvhibe demetsted tieeippediceedisioodl d the agrgdtng

to an aspect of the present invention allows a picture to be restored

from conpr essgidndat shgbdasisasfethebnotive infegratoedicidve dpsaldiamdihg
the aforenentioned aspect. Noise can be reduced in this restored

pi cture. [0032ns| which eldocodesrentesitibal sipmaé off 8 tdroee regiondiog rhy
be 15 configured as follows: it conprises extracting encoded data of
i ndi cati on ientodedtdatnof theeresithrd edgmtd; pictute scbedinguteans prhichladds
pi eces of notion information stored in the notion information
recdiddi ng mtfampredicietbsigial onéhendecoded nesrdual issgnaleto cestoiestai pxadf
two pieces of notion information between which any one of constituent
el enents  signal of the target region, and which stores the restored pixel signal as
a part of a reconstructed picture; motion information derivation means
which derives, from plural pieces of motion information stored in the
motion information recording means, one or more motion information
20 sets each consisting of two pieces of motion information between which
any one of constituent elements differs in value,; and motion
information determination means which determines a motion
information set to be used in generation of the predicted signal of the
target region, out of the one or more motion information sets derived,
25 and which directs storage of two pieces of motion information in the

determined set in the motion information recording means, wherein the

12



20 differ in value, making prediction information decodi ng nmeans
decode the indication information, and extracting a notion
information set to be used in generation of the predicted signal of
the target region, out of the one or nore notion infornmation sets
derived by the notion information derivation neans, based on the
decoded indication information. 25[0033] In an enbodi nent, the inmage
predictive I opfd.aur : L Gl @,
recordi ng mﬁgﬁ@&g?%r ﬁ %ﬁ&o@r ae{a?l 5 0 B@%ﬁ%@ﬁﬁ?@%%ﬁ%ﬁ eg,ong ﬁlele
not i on infot. i t a i | jiaaty tor isdenty : I Ry Of
Feconst ruct S EFaL BRSSP LTSRN, O (HEHWLY fiBs g Fhblitn
reconst ruct egfgpiit e hihdd&:tpi ! f
identified glgt; ng riegsngizlcti veﬁgl;ﬂal{r%le nu%ﬁ%f%é@eﬁra&%@%ﬁﬁ%@%?ﬂ?@eﬁgﬁthe
respective rpgeppddigated pictures, and a derived notion information
set is a notion information set including two pieces of notion

i nf orgrat i on [DERYNA RN tpredictiveadBcsdimie in&hotlhgcé@eons tiouahsther
pi cture and different valués of notion vectors. [0034] In an

enbodi ment, akpect! oRge Presdhrinventideciedin imapy prediclifecdutodiny agethsd
follows: the picture recording neans stores a plurality of

reconst r uct edmpridinpgesextrheting ueatodyd otdatecofistimatpdedipioetiaten for
stored in the picture recording neans are identified using two
reference pigehoratidi of a padlictedrnsgaali of adhrgaiaegionofe decadisgrtacgetd
pi ctures, each piece of the notion information is configured

cont ai ni ng iouft @frepiuralityoof degibn yn alpictine, twd ensfoeled rdata pifct rasedual
lists, and the nmotion vector, and a derived notion information set is
a mdi(l on i nktgnedt from seemipnedsadi datat; wetopinge ébe omatmi anfamfatroratwith
having identical information to identify the reference picture |ists,
and di f f er emaoti@i deforofatimn reperdg nreens] goaapting the pedwiednsignal tafe
i mge predictive decoding may be 20 configured as follows: the,

noti on i nf oth@tthrget segien de the dwsisn ofdhermotion viformetionedestosmg a
signal of the target region is derived fromplural pieces_of notion
i nf or mati on d&%dﬁg desidugd sienal relgthentargelyRegipnnigomencaded data gifohe
Advant ageous Effects of Invention 25[ 0036 escrj bed above, .
sever al gaspé‘éggu@]f Sisgiéfﬂioraé]éﬁ% fﬁm&fﬁ[ 16t¢ S%Sna to the decoded residual

15 signal to restore a pixel signal of the target region, and storing the
restored pixel signal as a part of a reconstructed picture with picture
recording means; deriving one or more motion information sets out of
plural pieces of motion information stored in the motion information
recording means, each of the one or more motion information sets

20 consisting of two pieces of motion information between which any one
of constituent elements differ in value; and determining a motion
information set to be used in generation of the predicted signal of the
target region from among the derived motion information sets, and
directing storage of two pieces of motion information in the determined

25 set in the motion information recording means, wherein the step of

generating the predicted signal comprises combining two signals

13



provi de the image predictive encoding device, inmge predictive
encodi ng nmet hod, image predictive encoding program inmage predictive
decodi ng device, inmage predictive decodi ng nethod, and i mge

predi ctive decodi ng program capabl e of suppressing noise of the
predi cted signal. 5Brief Description of Drawings [0037] Fig. 1 is a
drawi ng showi ng a configuration of an inmage predictive encoding

devi ce accordln show

ot oo ohfiled AR BERES R cred picturd b thé Hafisty Tl it RRRY R
Gori vt ?on?’a@%&g BBy JOYle AeRerRiBE Sy ”io o BRLRE 1hY SHTRAEAT,

for explai nb f%@fﬂ?kgtfg iGn ! echni que for selecting one piece of
candi dat e pr | on’rn &t on from candi date motion prediction

nel ghbor ﬁS[‘%‘?ﬁﬂbAqftéf“%%Fa%ﬁeﬁé%&%ﬁg PR RGab AR ol bt 0
di agrsam 1 o @Rl MO, RABAPhARlorPREAY @hﬂﬁ{gér Undict Y5 e s

6is adravm or exp ai ni ng exanp esof ce plc ure lsts.
analysis means, the motion mfomlatmn recording means, the motion

compensation means, the residual signal restoration means, the picture
recording means, the motion information derivation means, and the
motion information determination means.

10 [0031] The tmage predictive decoding according to an aspect of the
present invention allows a picture to be restored from compressed data
generated by the image predictive encoding of the aforementioned
aspect. Noise can be reduced in this restored picture.

[0032] In an embodiment, the image predictive decoding may be

15 configured as follows: it comprises extracting encoded data of
indication information, the encoded data extracted out of plural pieces
of motion information stored in the motion information recording means
to identify one motion information set consisting of two pieces of
motion information between which any one of constituent elements

20 differ in value, making prediction information decoding means decode
the indication information, and extracting a motion information set to be
used in generation of the predicted signal of the target region, out of the
one or more motion information sets derived by the motion information
derivation means, based on the decoded indication information.

25 [0033] In an embodiment, the image predictive decoding may be

configured as follows: the picture recording means stores a plurality of

14



20Fig. 7 is a drawing for explaining exanples of neighboring bl ocks.
Fig. 8 is a draw ng for explaining other exanples of neighboring

bl ocks. Fig. 9 is a flowhart showi ng a procedure of an
i mage predictive 25encodi ng nmethod according to an enbodi nent. Fig.
10 is a drawing showing a configuration of an image predictive
decodi ng device according to an enbodi nment. Fig. 11 is a

decodi _ : . i |
ovehart sheuhniidl EGHES b ABHERRARoRASAN ifatkoRbndafSh 18

according to an e W ng show n

Cont 00 21, BeOP R O (SIS TR S AL ol e
plurality of reconstructed pictures stored in the picture recording means
are 1dentified using respective frame numbers in decoding of the

5 respective reconstructed pictures, and a derived motion information set
is a motion nformation set including two pieces of motion information
having an identical frame number of the reconstructed picture and
different values of motion vectors.

[0034] In an embodiment, the image predictive decoding may be
10 configured as follows: the picture recording means stores a plurality of
reconstructed pictures, the plurality of reconstructed pictures stored in
the picture recording means are identified using two reference picture
lists each consisting of one or more reconstructed pictures, each piece of
the motion information is configured containing information to identify
15 the two reference picture lists, and the motion vector, and a derived
motion information set is a motion information set including two pieces
of motion information having identical information to identify the
reference picture lists, and different values of motion vectors.
[0035] In an embodiment, the image predictive decoding may be
20 configured as follows: the motion information set to be used in
generation of the predicted signal of the target region is derived from
plural pieces of motion information associated with a region
neighboring the target region.
Advantageous Effects of Invention
25 [0036] As described above, several aspects of the present invention

provide the image predictive encoding device, image predictive

15



Fig. 13 is a drawing showi ng a configuration of a programfor causing
a conputer to execute the inmage predictive decoding nethod accordi ng
to an enbodi nent 10Fig. 14 is a drawi ng show ng a hardware
configuration of a conputer for executing a programrecorded in a
recordi ng nmedi um Fig. 15 is a perspective view of a conputer
for executing a programstored in a recording nmedi um

i %eess | PR SRR AR DGR D BB
g e R e
Gesert e, gy 8ol ShourBa! BAGIECCHE: SbBatienPay o e,

reference s t redundant description. In the present
specificati g%}ﬁg néfs?éﬂ "pictures,” and "images" (501 to 511 in Fig.

5) nmgan themg%c‘}iﬁﬁg’gl?’%l) g,m% is a drawi ng showi ng a

conflguratlon of I've encodi ng device according to

"i‘”i g”g?gi“”g 037 hﬁigggqg?s P €§aGHin¥e sREGRME NG CofigSratidR HTOUA iMakko-
predictive encoding device according to an embodiment.

Fig. 2 is a drawing showing a configuration of a predicted signal
generation unit shown in Fig. 1.

10 Fig. 3 is a flowchart showing a process of a motion information
derivation unit shown in Fig. 2.

Fig. 4 is a schematic diagram for explaining an example of a
technique for selecting one piece of candidate prediction information
from candidate motion prediction information (combination of two

15 pieces of motion information) using neighboring pixels to a target block.

Fig. 5 is a schematic diagram for explaining examples of

encoding orders of pictures.

Fig. 6 is a drawing for explaining examples of reference picture

lists.
20 Fig. 7 is a drawing for explaining examples of neighboring
blocks.
Fig. 8 is a drawing for explaining other examples of neighboring
blocks.
Fig. 9 is a flowchart showing a procedure of an image predictive
25 encoding method according to an embodiment.

Fig. 10 is a drawing showing a configuration of an image

16



input termnal 101, a block partition unit 102, a predicted signal
generation unit 103, a frame nenory 104, a subtraction unit 105, a
transformunit 106, a quantization unit 107, an inverse quantization
unit 108, an inverse transformunit 109, an addition unit 110, a
guantized 5 transform coefficient encoding unit 111, an out put
termnal 112, a prediction information nmenory 113, and a prediction

| nf or mat i on eagadla%iEBling dvick BB EABAY AR holliBehe ansf or m uni t

106 and the“quanti zation unctron as resi si gnal

encodi ng nmeans, t i nMer;se i i st 1 i pye
t r ansf o?m uni t log?g'l(r)l\if J?\C??gl%%%@fes%ﬁ@g;iagﬁg@?%éﬁggt ?}gnﬁﬁrrlg ﬁs,

and the pre '*é&ibﬂﬂeidéﬁeﬂff%gﬁ?%@@% dr&ﬂ%‘fé hAMBSdifAtOn | nformation

recording means. It Is note at the prediction infoination nmenory
113 may be incor p@i%t ed i5 BRBvRICIh SR 8 &ﬂﬁi%ﬂﬁﬁéhaéf anlﬂgtémlﬂﬁ*-
I n an enbodi nent, the quantized transform coefficient encodifig unit

111 may 15calisipgl aneimpitedtodeRdite Ahe tihﬁageeﬁféiﬁéﬂivéi@@@liirﬁ%‘mhﬁﬁ
means and, in thi's case, an el enent that decodes data generated by

t he quanti Z@dc(bfdiﬁgft@l‘aﬁleﬁﬁbbﬂirﬁéﬁnt encoding unit 111 and outputs the
decoded data to the inverse quantization unit 108 constitutes a part

of the residual sF@%aBris&t dravingnsheaig a28idddhiibheof aprogrannioral
101 is a teimnal that inplenments input of a signal of a video
sequence corausinigng aimpufer toatxdontefthpiloiageeprediO@vd ldetbdiny oaedthod
partition unit 102 partitions each picture of an encoding target
r epr esent ed abyoalinggoah émpodirhemm t he i nput ternminal 101, into a
plurality of regions. In an enbodi nent, an encodi ng target 25picture
may e partitionedfigntld & pl draavingy shoéwiihg ck hasdwhre mosifiguratgonfof3as
pi xel s. These regions or blocks are target regions or target bl ocks
to whi ch t heopipdes fhnexedasing dprogetovedasded ph redcorhag shediuand
shape of blocks are not |imted to this exanple. Blocks of different
si zes may be mi xedign léatshappetspeetivg 008 ofhe gemepiier d@rsexgralting a
generation unit 103 detects noti.on )

program stored in a recording medium.

Fig. 16 is a schematic drawing for explaining a motion
15 estimation process in inter-picture prediction.
Fig. 17 is a schematic diagram for explaining the conventional
intra- picture prediction method.
Description of Embodiments
[0038] Some embodiments will be described below in detail with
20 reference to the drawings. In the drawings identical or equivalent
portions will be denoted by the same reference signs, without redundant

description. In the present specification, "frames," "pictures," and
"images" (501 to 511 in Fig. 5) mean the same.
[0039] Fig. 1 is a drawing showing a configuration of an image
25 predictive encoding device according to an embodiment. The image

predictive encoding device 100 shown in Fig. 1 is provided with an

17



5 informati on necessary for generation of a predicted signal of each
prediction block in a target block and generates the predicted
signal. There are no particular restrictions on a nethod of
generation of the predicted signal, but it nay be the inter-picture
prediction or the intrapicture prediction as described in the
background art (though the intra- 10 picture prediction is not

e e RN
mtehino. {eoBRRthCLE SOIE g RRbIbEE HOF 2R ARRCL s o
DL ST DSBS O e e
L TIO8 BN o0 SLAYIPS 1 1.l
[0014] When shchyff GRANER®! CAUEnb. Bt 1 FOOBRHA! (il 120

detected 2 (r:idll“}i hanegusiayion trﬁeﬁf&%”‘?'iﬁ?'hﬁf‘??ﬁt redidid dffotRation

i ndi cate wh reference picture is target o e notion vector iIn

the motion LAteusl bem-11Wherbin . mgg%eﬁ, ietthatioRmh LfitNRfand the

prediction type or war Is also determ ned at t

same tine. WightizifoP e G070 PR 4§ rESBubPEIRY Ricodind fdans, tRe
nmotion 25information with the reference picture list identification

of ListOisjgairgst geantiiaibr Nenipr BO8 cand®ntliey Rfvese! RanbRakyaigit 109

prediction, the notion infomation with the reference picture |ist
i denliQi fi cat ifgiictidn Last tesiduad ekiaiaddrediordtim caseng)f anlde the- preticdonve

prediction, two pieces of notion information identified by ListO and
List 1 are defoeniatdn Meendgcingtionstadmotonuidermetoatreceding hbans.
reference picture lists shown in 5Fig. 6 may be automatically
determ ned ilin iacootathrtheat vibich prediction information memory 113 may be
incorporated in the predicted signal generation unit 103. In an
embodiment, the quantized transform coefficient encoding unit 111 may
15 also function as a part of the residual signal encoding means and, in this
case, an element that decodes data generated by the quantized transform
coefficient encoding unit 111 and outputs the decoded data to the
inverse quantization unit 108 constitutes a part of the residual signal
restoration means.
20 [0040] The input terminal 101 is a terminal that implements input of a
signal of a video sequence consisting of a plurality of pictures.
[0041] The block partition unit 102 partitions each picture of an
encoding target represented by a signal input from the input terminal
101, into a plurality of regions. In an embodiment, an encoding target

25 picture may be partitioned into a plurality of blocks each consisting of

8x8 pixels. These regions or blocks are target regions or target blocks

18



predetei mned rule, or information to specify the reconstructed
pictures registered in the reference picture lists may be explicitly
encoded in frane units or in sequence units. In an enbodi nent, frane
nunbers may be used as the information, as shown in Figs. 5 and 6.
10[ 0045] Referring back to Fig. 1, the notion information and the
prediction type are output via line L103c and via line L103b to the

pr it .00 15" GhiF 198 SERRLNnd 1aehtbP iDL dRBlERn THOLOR! LA

oredi ot on SHEP0af BbES ket IO I Ledmple | BIOKEbE ey,
- bgqh' i éHHT%' f th di bl ock

ent r opy encg%ggggg o i)&‘ﬂirﬁ% fchge of the encoding target ocC

and outputs enc avialine L1114 to the output terminal 112.

There are nx(t)(}-ﬂ} Thel ?reﬂﬁ%ﬂi SidrlS geRefutitit hafitof U?:he(lleﬁ@étrso%ﬁtion

encoding, b It" may 20be the arith I ¢ codi ng, variable-I|engt

codi g, or fhRrhidRn HREHaryhforrederitR Yf0RapraRRbakRMabYof hach

predi cted signal generation unit I03 is output via |ine L103a to the

subt ract i on pyadictibdShrrg 1P at h@%étd diddkoandnéénekafes the prdiéd divaal.

subtraction unit 105 subtracts the predicted signal of the 25target

bl ock i nput Thereldraend Idtcular ostritiqaisxeh simgedlodobdf tdeactaigeofbheck
to generate a residual signal. The subtraction unit 105 outputs the

resi dual si gmedicvédsignag, biOh maythethe antef-gictursiprediotion] &08R] infie
transfoun unit 106 perforns a discrete cosine transformof the input
resi dual si gieture prediceoat #s desorsfedk m twebiclogrennd. aiTlithoangintliezattron
unit 107 quantizes the transform coefficients generated by
10 picture prediction is not illustrated). In an embodiment, the motion
information may be detected by the block matching shown in Fig. 16.
In the block matching, the predicted signal to minimize the sum of
absolute differences from the original signal (pixel signal) of the target
block is detected from a reconstructed picture acquired via line L104.
15 [0043] In an embodiment, the motion information may contain a
motion vector, an identification of a reference picture list (List0 and
Listl in Fig. 5), and a reference index (ref _idx in Fig. 5).
[0044] When each reference picture list is composed of a plurality of
reference pictures as shown in Fig. 0, the reference index is detected
20 simultaneously with the motion vector, in order to indicate which
reference picture is a target of the motion vector in the motion
information. When bi-predictive prediction is used, a prediction type
(forward/backward/two-way) is also determined at the same time.
When the prediction type is the forward prediction, the motion

23 information with the reference picture list identification of ListO is

detected; when the prediction type 1s the backward prediction, the
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5 the transformunit 106, to generate quantized transform
coefficients. The quantized transformcoefficient encoding unit 111
ent ropy-encodes the quantized transform coefficients generated by the
guanti zation unit 107. The encoded data generated by the quantized
transform coefficient encoding unit 111 is output via line L111 to
the output 10 termnal 112. There are no particular restrictions on

e R g
output s el ﬂ?‘iﬁ’?ﬁ“éido &%8?@%&fﬁﬁsrﬁigﬁf§%&taﬁ petfiBtbn GHTRges b
transf ngugbtqtﬁ‘bile finidiforl TiSKEREd By i) abd, LIV] HRHLES(EG, | The
0052] The | L ZAld QI YRid | | -
quant| zat o PFIsfeRE Bl AR PO REPETE bMEfsts, show in.
quanti zat | Oan'é ﬁ% ulrr)1€ . Qﬁg)gﬁg%ﬁllly‘ afsf-prnEpels | ﬁé@(ﬂﬂgncg hgith a

i nverse transtorm es an 1 nverse discrete cosine

t f t f [ j SB e
quanti sat | of e BRY! RLE GORAIAABEhIAITRRIA A Reohpfubionthithices
unit 110 ad?ée%jgfé?ed gt Het efebH @ PlctitdMals heast R Ekﬁﬁéi%]éﬁénécb&ftﬁ'in

i nput provid via |1 ne L103a, to generate a reeconstructéd pixe

signal of themRaeriisngr ifeqheRtOtkiANd [AtH] emBdEnERt CHORN huelisss
pi xel signal 1nto the franme nmenory 104. It is al so possible to adopt

ot her transh@iyihbeQ6& 3§ ¢he ieforatition, hhShohacesERs. Sfandidie transform
unit 106 and t'he inverse transformunit 109. It 1s also noted that
t he 1tr ansf o[DOA45f ReiOGirantbddke thnEeg st tian shmoetionumhforicar eantbtthe
al ways essential. In this manner, the reconstructed pixel signal of
the encodi ngrédictieh bipeckrd Dusputr eih dimeal p88t afd via dims dridSnictibee
or 5 reconstructed picture in the frane nenory 104, in order to be
used for geE;eecﬁt:'tion wifoenptiedi merwryi fhxlandf toa tlse lpsedicéion erfondatgn
target block. [0053] In an enbodi nent, the predicted signal
gener ati on encodit@3umiar 14| sgspgetieelyt e t he predicted signal of the
target bl ock by making use of the notion information associated with
bl ocks nei glto46 hd heneredastyet infodmiatiookmeneiiyhblar stoges e kyput mmation
motion information associated with a neighboring block is notion
i nf dimat i on inethationgemd peedioionftypdie predi cted signal when the
nei ghbori ng bl ock was an_encoding target. The notion informtion
associ at ed \Wo47} Adienpregheiden iglamemiken iescedimgetnitnl thengioparengasies
information nenory, 113. For each bl ock, .

the motion information of t%e encoding target block and outputs

encoded data via line L114 to the output terminal 112, There are no

particular restrictions on a method of the entropy encoding, but it may
20 be the arithmetic coding, variable-length coding, or the like.

[0048] The predicted signal generated by the predicted signal

generation unit 103 is output via line L103a to the subtraction unit 105

and to the addition unit 110.

[0049] The subtraction unit 105 subtracts the predicted signal of the
25 target block input via line L103a, from the pixel signal of the target

block to generate a residual signal. The subtraction unit 105 outputs

20



15 information to indicate that the predicted signal was generated by
maki ng use of the notion information associated wth the neighboring
bl ocks, or information to indicate that the predicted signal was
generated by maki ng use of the notion vector detected by the bl ock
mat chi ng may be included in an encoded state in conpressed data. 20
[ 0054] Now, |let us consider the case where the predicted signal of
the target - . i (3 fction. It
Wil be desthrBelBa ERRAEr ROi LATS (B PR it ff £56.5

Nei ghbori ng S 0 L.ghbor i

bl ook 400, ARy 2 ar fadiPrdt RENCIAC hebit'y Al RAAGif iR hn o
i mredi ately a r | gck I L r matri,Qn
associ at ed \F\Aﬁtéh \(gsgé%ﬁi%%kg%%ﬁuggdg oraFﬁgg%ééggpgﬂcgﬁmﬁlﬁhﬁhi stPh%

case, if the phedhGbh Uhit 1DP&BTIREk 3hEIrMstOrh R AL Afd gegaraitéwgg

bl ocks is t bi-predictive prediction, up to four pieces~of noti
i nf orgrat i on (R@rAssEeaduhR 106165 fgdﬁé!@at%f gﬁﬁ@tiﬁ@@feﬂsf&tﬁ'&feﬁicfémé.he

target bl ock. The predicted signal” generation unit 103 selects two

pi eces of thHeQQuéﬂiﬁﬁd'ﬁ*athbm’ﬁcb@ﬁ’idﬁ@ntdéﬁdcﬁiiﬁetuniﬁll@P?en@lfo RREREHes

vectors or different values of franme nunbers of reference pictures,

fromthe fouhe Q{\._ﬁﬁﬁiﬁ@ftrﬁﬁbﬁﬁ dovtticivats genaﬁat@@m(iﬂ ) g8adtiittorpuaies
of candidate notion information). A frame nunber (framé nun) of a

reference pilQ7ure The bacodeht dhiaedzaneratedorty neid oquanftid efaidona
picture list identification (ListOor List 1) 10 and a reference

i ndex (ref icdefficieihemcodingnedt ctlddisicnphs vaa dise dul Fledof themoubiput
frame nenory 104 on the basis of the respective pieces of notion

i nf drlmat i on teanthal Hd 2t wol'heredaret rd xirgoalas eseiccesaged nrethodaf the
units to obtain a predicted signal. If the two predicted signals
resenbl e eachtmpyeencediagpimetticctjilontiped tansforoe dosffisSien encedirgy unite
effect of noise renpval ow ng to_snoot hi ng._aéOOSS] The prediction

i nf or mat i on 1dd¢but Hgnayibe arthmeitoededingniariable-ongth nddug, icvrhe like.
information) to identify the two pieces of nption information used in
t he gener at i[885b} Theeoptraditerminali Hiapugiuts Kbe tinfeaatinmsecasved dfomhe
four pieces of candidate notign infonpation, 20 instead of the

mot i on i nf otheredictipReindogpation reicedarg wnidl 54 gndl theanfoengeer fiamd
in a&it cou]gt t hat . ia srrasléf er thap. that of f{he encoded data obtained
by odi ng theupbiized fransprm roetiicTell enendng Wil lidetageihen theifice
two pieces of i.ndication information to identify the respective

pi eces of c%$1a8te motion information, or may be a piece of

oi coes of cARIPARIRsEsHe ARG AAHITo R 10Y PoriotmS nverse Guantization
of the quantized transform coefficients generated by the quantization

unit 107, to generate transform coefficients. The inverse transform

20 unit 109 applies an inverse discrete cosine transform to the transform
coefficients generated by the inverse quantization unit 108, to restore a

residual signal. The addition unit 110 adds the restored residual signal

to the predicted signal input provided via line L103a, to generate a
reconstructed pixel signal of the encoding target block and stores the

25 reconstructed pixel signal into the frame memory 104. It is also

possible to adopt other transform processes replacing the processes of
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[ 0056] The prediction information nenory 113 stores the two pieces of
notion information actually used in the generation of the predicted
signal of the target block, as notion infornmation associated with the
target block. The two pieces of notion information may be stored as

5 they are, but since the existing inage predictive encodi ng and
decodi ng processes have the restriction to refer to the two reference

nf or mat Lﬁtffieaﬁrfaaé tapy j”dabkie@ihéﬁﬁvégéﬁ 6057 nﬁtﬂ&d&"y It,iflse ne
two pieces o0 i nf or pati on 10 sa er ence ture
i i Ippg%fﬁgﬁnh@ﬁ@nﬁ 5@? %Eelp ISE JEARSEP 05 ar
sztpl gggts oft tion mf{&giat r%hci% be n&gll f‘lézd ét’éqﬂ%ﬁ%gé \Zﬁtjph:
Iorfegretmg{ Imogea ahi %Yi E?%en % ‘&rmPHBe{d epﬁ_e%i%’é r‘fb‘f ‘f"o e
of ot i on | theo RRebiod GRER: BIGRIT sorfl st %ﬂf‘éﬁ ok rBRrEhof BRRISHT,
¢ :

e B Bééoifsae%ﬁeﬁq AR EREITEAGRE Fhse) 18,1 SRR 0t oy

t t
et erence | SRt PRiGRd %%ﬁéﬁr?%é SafeqiRnt RHFoding, A5 plack
piece of Toih0si1 it ahMBhbeRirkaf] Sﬂggintrgﬁfc't&:{‘ ngfati QenbPatidtduhliel G3Rbh "

sum of ues o Ive CO er eo

assigned t Oa}sfesée?é} ﬂe e pF& 1€feﬁn§ignﬁl 6t Yhe téﬂg%%e yléiﬁ@bpffsﬂtn%ﬁiﬂ%)ﬂs@fof

the other piece~of notion'information I's assi to L
|f this assigomgph ﬁeiﬁ%ﬁﬁaﬁ@n r256¢iatd with Bl1bERIMIEHBSingithé aafEt

fromthe franme nun%er before the assignnment, the reference 25i ndex

(refig dx) calodle ﬂEigthﬁﬁgSﬂoél‘és)t 0 Eh@ B tidre iifoem@eiohoadsbeiaté@ith a
nunber before the assi gnneént

neighboring block is motion information used in generation of the

predicted signal when the neighboring block was an encoding target.
The motion information associated with the neighboring blocks is stored
in the prediction information memory 113. For each block,

15 information to indicate that the predicted signal was generated by
making use of the motion information associated with the neighboring
blocks, or information to indicate that the predicted signal was
generated by making use of the motion vector detected by the block
matching may be included in an encoded state in compressed data.

20 [0054] Now, let us consider the case where the predicted signal of the
target block is generated by the bi-predictive prediction. It will be
described below using an example of (A) in Fig. 7. Neighboring
blocks are two blocks 401 and 402 neighboring the target block 400,
which are located immediately on the left side of and immediately

25 above the target block 400, and the motion information associated with

these blocks is used for the prediction. In this case, if the prediction
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[0060] If the two reference picture lists do not include any

i dentical frame nunber as shown in (B) of Fig. 6, the notion
informati on may be nmanaged using reference picture lists (523)
extended so as to include the sane frane nunbers as shown in (C of
Fig. 6. The extended 5 reference picture lists may be used directly
in the case where the predicted signal of the target block is
gener ated ugi . i i r I.QF J P el A

Bl ook, -5 nod P as Ml ik The' R, REpRIG AL VKLY b iy bEPRA LR
applicabl e e i vect-or i : i t
The. di ot ancEACRRE. METLE MBI EC4P PLFELRN, LToREREH Bh7 Ua8 s
each vector ng el t i r t et
o the pi ot BPSCBE of (s 1REAICRET BRI O iR HIGLEY | SReppRdicted
vector to t r pi I i]/:)m t :hAM

storage net E?&a@@err?ﬂg%%hﬁlg?eﬁ}‘gglnég%hggﬁ ertgdgfrlg?nﬁgﬁg%\fgﬁh%on
anot er, anya0fify AifféRat SPiGI8T TROHNEH SycehbrsPSr HoEeRNk %h!(‘é:st Eg TPame

i nfluence on the encoding result. [0061] The processing of

predi cted shonMergeder aéfeddndtNi pichBsWi frbnpeteurfoier piassr idfednbfion

detail. Fig. 2 is a drawing show ng a configuration of the predicted

si gnal geneigforamation is ddlidacRr(@omopicecanfwanditiaie moton $fhaltion).
Fig. 2, the predicted signal generation unit 20 103 is provided with

a notion i nfofraid atinder dianwatduen) ofia refi2éncapivttitesarpbe dd@itifoed by
information selection unit 122, and a notion conpensation unit 123.
I n this draa cgnbidetiqmot aofeferdricenpidaireck storlenyifichtioaovierlt bodaktl)
bl ock matching is omtted. [0062] When both of the prediction
typd® of thendneedifereios ahdse (@efl id&medhenetwol pfaditiede kznade iras
nei ghboring bl ocks are bi-predictive prediction, the notion .
i nf or mat i onadguiredt from diné tirarde wempanyed Ofloom thpi eaws off theoréspective
infoillation associated with these neighboring blocks. The notion
i nf or mat i onpieassyafi orotuen t iInfetmdedhpeandrotheonwionfaredutednsigmalingre
di fferent value of any one of elenments constituting the notion
averaged in’ pixel units to obtain a predicted signal. If the two
predicted signals resemble each other, the prediction performance is
15 improved by the effect of noise removal owing to smoothing.
[00551 The prediction information encoding unit 114 encodes
information (indication information) to identify the two pieces of
motion information used in the generation of the predicted signal of the
target block out of the four pieces of candidate motion information,
20 instead of the motion information. Therefore, the predicted signal may
be generated in a bit count that is smaller than that of the encoded data
obtained by encoding the motion information. The indication
information may be two pieces of indication information to identify the
respective pieces of candidate motion information, or may be a piece of
25 indication information to identify the combination of the two pieces of

candidate motion information.
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i nfolination, which are the notion vector, the reference picture |ist
5 identification, and the reference index, fromthose of the other
three pieces of notion information, as candi date notion information
applicable to the prediction of the target block. If there are two or
nore pieces of notion information with the sanme notion vector val ue
and the sane frame nunber value of the reference picture (the frane

égggiggf .; g(i[?ﬁglﬁ?lhg?lf E:fgg o : tfl%lﬁﬁﬁgﬂ.lﬁ‘%em'&%ﬁ%ﬁ Fsdherto Pisgespt
motion inf omﬁiﬁﬁﬁﬂg‘h@ffg% tl O&hlggé&ger@él On?f lﬂ?/ Hr&glcted
Dt e ot o PG e om tarBt iy &K ”5:% 'rﬁél‘é%n TnPREAR, Bsrhe Bl the
?g‘g?;z%i g%ag@{fgké egﬂgﬁa’tohéie%gﬁé)f @P@% PaGGE o dpig s
and where & HSpheG thEEs Beptislile RS R ?@%ﬁiﬁgrﬁoﬁ%‘%&ﬁhg
Pattorns de }%g%'?@g?%ﬁvf‘%?ﬁg‘%%ﬁ f@%%ﬁ? O E R SR Myl
Narel y, t he&%@td‘ﬂﬁmﬁq%sﬂa%s s gfe%es%ff 1PotBYS; ormatloﬁ Jtz)anzbe > stored

patterns I n cases eret notiron in OI’I’TB.'[IOI’]O

i mredi at el yg?%%gﬁngé&ggld‘ﬁOZ) or the immedi ately | eft block (401) are

enpl oyed. 2 patterns: in cases where one piece of notion

i nformation r[@(ﬁsﬂmd 'xaﬁ@d Xh@WPEEdé@ko fitlopnafRRtatire d8vefthe

notion informtion the imedi atefy left block (401) are enployed

and jther e t Renfeehref@Bice Phichitbelikt %Hénhﬂcéﬁ@ns%écﬁﬁérdrw@ picass 10dt
notion information are different. (3) 2 patterns: in cases where one

pi ece of noYd&tifiedRinid ithe tRh $ﬁcé§1©flrﬁ6ﬁdnahﬁbﬂnmftab|bthddﬁiﬁéﬁ
and one piece of notion infor ion of the imrediately left block

(401) are eiplsyceddanst with e tpredetet@ient qubs. ct Boe dxagide] oftthe two
sel ected two pieces of notion information are the sane. [0063] Fig. 3
shows a fl opidmestodimdtive prfocmationgtlearefiesshoeupichyretlist identification of
one piece of motion information with a smaller reference index
15 (ref idx) is assigned to List0, and the reference picture list identification
of the other piece of motion information is assigned to List].
[0058] When the two pieces of motion information also have the same
reference index, the reference picture list identification of one piece of
motion information with the motion vector having the smaller sum of
20 absolute values of respective components thereof is assigned to List0,
and the reference picture list identification of the other piece of motion
information is assigned to List1.
[0059] If this assignment results in referring to a frame number
different from the frame number before the assignment, the reference

25 index (ref idx) can be modified so as to enable reference to the frame

number before the assignment.
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10 notion information derivation unit 121. First, in step S301 the
nunber N of neighboring blocks to be used in the prediction of the
target block is set and the current nei ghboring bl ock nunber n is set
to "0." For exanple, tr=0 is set for block 401 and n=1 for bl ock 402.
Furthernore, the nunmber L of pieces of candidate notion information
Is initialized to 15 0. Then the notion information and prediction

rehory 133°(00) B85 PAETEN B NERE Y G, e EE1RHI,
: | r M .

on thepreal ETERUHSE 0518} Oty RS i 8,

pi cocs of cBRMAEE e, RELEARE LibRrE 193 (5237 BHAR) PO e uclude

pi eces of capdlisditie® fihe ABER! HBISHWANR (] AT PRL 61 OTheNexiekean

I nformati on of the conparison target, or 1f L=0, the processing

procgeds t Oréfe?éh(g’yctuh’é‘ 1§§;t§pn§§r0%e hb&d rﬂﬁébtgimihoﬂle?%a_@é Ofy@te GReof

the n-th neighboring block is added to the candi date notion

i nf or mati onpaddcidee syahdleoffthe iteﬁ-g@"[ WBcRNig g@h@f&@d @ding- the motion
Thereafter, "the proceSsing proceeds to step S306. [0065] 'If step S304

Cond b ol OB BB 418 ST OIEG, e L gy
In step S304unilieryahneesecirdedp theyi o bt @pplicable to cases where the
motion vector is scaled according to the distance in the temporal
10 direction between pictures (e.g., each vector component is doubled
when the motion vector to the target of the picture 504 in (A) of Fig. 5 is
converted into the motion vector to the target of the picture 503).
Since the motion vector storage methods described herein can be
converted from one to another, any one of the storage methods can be
15 applied with no influence on the encoding result.
[0061] The processing of the predicted signal generation unit 103 will
be further described in detail. Fig. 2 is a drawing showing a
configuration of the predicted signal generation unit 103 according to an
embodiment. As shown in Fig, 2, the predicted signal generation unit
20 103 is provided with a motion information derivation unit 121, a motion
prediction information selection unit 122, and a motion compensation
unit 123. In this drawing, the part of motion detection by the
conventional block matching is omitted.
[0062] When both of the prediction types of the immediately above and
25 immediately left blocks used as neighboring blocks are bi-predictive

prediction, the motion information derivation unit 121 compares four
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5 conparison are identical and if frame nunbers cresponding to two
sets of reference indices and reference picture list identifications
in conparison are identical, the notion information is determned to
be identical even with difference of the reference picture lists. A
reason for it is that when the notion vectors of two pieces of notion
10 information and the frame nunbers of reference pictures thereof

ﬁ;. on 1 nf oPisEeRaT ke R laﬁ?a%%i’%ﬁe@e ﬁﬂ*&%%}e%é%@?ﬁﬁa&lme
Setz‘lr'm-snghv a” P2 T e flon derbPuBfcpER 124" 465 Bitipgintfpbiation
Che et h netanits rAiRErSkcre ¥e AR bRE o é“q%%#%ﬁtéd%sﬁifﬁﬁﬁ'g?@_ﬂvﬁﬁw
Petur e to LTSt whicth (Y Med it ot e, FRRRMGEERAMRE Jist,
of the nei gfﬂgapm@atmrpcgl d %gell%;%eﬁe@ 1ﬁﬂek”?fcﬁﬂeﬂ%38f?ii{hg 37fler Grzber

S309,” it is ermined b € processing I's co

the nei ghbogﬁé&fsb'(?ﬁkﬁmtwfn nfbingagR! Chedcal iRl Oﬁﬁﬁﬁjﬂ‘guﬁﬁﬂﬁﬁﬁﬁﬁ

to step S31 it is not conp e processing returns to step

S302. %g?ﬁ]:aﬁenﬁh'tﬁe rplag %%Jtﬁe Yy OFIf iR ® 186 8% Plor

notion 25in mat | on havi rent va motion vectors or

di fferent V%é&%s]igfgceé rcﬁ“i%oﬁkbﬁbﬂﬁ*énﬁﬁtiéﬁf@{tﬁ%% inkd &'ﬁ@ﬁoﬁ td%%t(frr lBe
nunber of each eference picture can be identified by

conbi nati on aa{ fHResdratefrgmeenimberalhé Y Bedrdfbfenicef s ﬁﬁ%e(théfﬁéfﬂle' S
derived fromthe L pieces of candidate notion information and is set

R e
the reference picture list and the reference index), one of them is defined
as candidate motion information. Then the motion information
derivation unit 121 derives a set of any two pieces of candidate motion
information, as candidate bi-predictive prediction information. In this

15 case, up to six pieces of candidate bi-predictive prediction information
can be derived. In cases where at least one of the immediately above
and immediately left blocks to the target block is employed as a
neighboring block and where the prediction 1s bi-predictive prediction,
combination patterns of two pieces of motion information as many as
20 the patterns described below can be derived from the neighboring
blocks. Namely, the combination patterns are as follows.
(1) 2 patterns: in cases where two pieces of motion information
of the immediately above block (402) or the immediately left block
(401) are employed.
25 (2) 4 patterns: in cases where one piece of motion information of

the immediately above block (402) and one piece of motion information
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bl ocks the notion information derivation unit 121 uses, it may be
prelimnarily determ ned for both of the encoding side and the

decodi ng side. Furthernore, information to specify the notion

i nformation from which nei ghboring bl ocks the notion information
derivation unit 121 10used may be transmtted in an encoded state to
t he decoding side. [0070] The notion prediction information sel ection
unit 122 selec il ey 0.0 ndj I s Gl
prediction !Dﬁf%l%na F@ﬁ&l?ﬁggglt %ﬁaﬁloickeﬁqgg a?;@ogqhﬁﬁj ?rcgtalug%%gh&é e

I nformati O”r&%{'éﬁgj%t fi)f&@uﬂénliéta.]iﬁlﬂle%%?%téﬂct%}d giec'e§ BEbR f§rmation
candi date bi-predictive prediction 1nformation to mnimze the
sum of absobiu giffi£fherences between the "signal obtained as an
average of two signals acquired via |line L104 fromthe frane nmenory
104 on the basis 930)2 tBHRC 88 cAbeCHMetIahE piRid GNmioHosY FbH AR oR b
the "pixel signal "of the target block acquired via |line L102." Then

i ndi gat i on i RhARIdIR1T abboe Blodky (401D £rl 66¢ plecerdbh@Aion ind@rmation
bi -predictive prediction information or to identify the two pieces of
candi date mofi ot iinfmedtdion|enblicku(oy) tde seitejed ardditiate the
bi -predictive prediction information is output via line L103b to the
prediction igfcptmicapichireelis@dnntewslécted twd 6l dfumbhiennidifermutien
notion prediction information selection unit 25122 outputs the

sel ect ed twargtlecggnef notion infonnation via line L 103c to the
prediction information nenory 113 so as to make the information
stored ther 0063 akaz.oBtghaves ahfoiwthartref ithe proacdsing datéied tauit b the
notion conpensation unit 123. The notion conpensation unit 123
averléges twmoteon nsformatied gérvedtiai gnl 12 lext Fast; el sfapodd @ héhe number
reconstructed pictures acquired via line L104, based on the two input
5 pi eces of Nrofinenghbfrongrisl ocks, to be gend natthe prodictiont elithsi @ng&t,bl@ng
outputs the predicted signal via line LI 03a to the subtraction unit
105 and to théchatdtthencument ngighbpomgeblorkenemées mes gak t¢ ¢O1'ar For

restrictions on the techni que of selecting one optinum piece, of
candi dat e bexprade.caTV es petdor dlodadDhadmt] dor block 402, Furthermore,

the number L of pieces of candidate motion information is initialized to

15 0. Then the motion information and prediction type of the n-th block
are acquired from the prediction information memory 113 (step S302).
Thereafter, the number M of pieces of motion information associated
with the n-th neighboring block is set based on the prediction type (step
S303).

20 [0064] Next, the m-th motion information of the n-th neighboring block
is compared with the L pieces of candidate motion information (step
S304). If all the pieces of candidate motion information are different
from the motion information of the comparison target, or if L=0, the
processing proceeds to step S305. In step S305, the m-th motion

25 information of the n-th neighboring block is added to the candidate

motion information and the value of L is given an increment of 1.

27



10 the notion prediction information selection unit 122. For exanple,
as shown in Fig. 4, instead of a pixel signal of a target block 461
in an encoding target picture 451, a reconstructed region (462) of an
i nverted L-shape neighboring the block 461 may be used. Since the
region 462 is the reconstructed region, the decodi ng device can al so
use it. As 15 shown in the drawing, a predicted region (472)

b1 ct ur o 452 LT G %%Féﬁﬁgcpﬁﬁgé’%dsit%q#‘gﬁi%ﬁ’aﬁ ﬁ_P"oE mat i on 473, For

every i oo hoSr IR at 3 RSl MEnBhaoh W AL SHEH Ao, o

Zghhi"ﬁa't 228515%%@%%”335 sReGeRpes kiR BobEHRR e Iffﬁ‘e'*gz%ﬁ&of
: ) . L Thi . _

secout o aebEEPERAGEDNS ERARSHER, TG RIS BN BLRAOR,,
t . .

'pEOS SIIZ ?R@a@%ﬁ?&é@eﬁ?&%ﬁ%ﬂ e SRR TG onBlbrdE to g,

o . . . y ' . . _

i gnal wi thSe o TP S DAy Abd) RAERrSeBRAGH ISCIAPAAALEAES in g

fromthe ”Dtcpﬁgf(dr{bfo M BR i@EhtRSI O hectioh tiﬁféxﬂ?atﬂir?%ﬁ}e@@ih%@afédﬁae

the target blo and two pi eces of notion | nfornmation having

di fferent vahaiascadfevimt woth dEERhSe &Ff tﬂieflfe@‘él%ﬁbe\otﬁbﬂﬁé 108ts.f r AMReason
nunbers of reference pictures (the frame nunber of each 5 reference

pi cture canfhe jtdantthhi eghsy fHee retibhnakiwis 0bf tiko r}%“ﬁeeé;@n@ie Abbyr e
list and the reference index) are selected, whereby the bi-predictive

predigcti on efifdrheatior aatl eoGlant@miigbémpbe refdrefeavipiibites thereof are
transm ssion of the notion information. Since the nbtion information

contai ns t hedentieul] airedivted sidaals fgentimed efrenenitespi plesee of shotidh
becomes 10 feasible to performthe bi-predictive prediction using
the notion iinfeenmmiorobecwrhb coheciden®e ref erence picture |ist.
Therefore, even if the reference pictures in tw reference picture
lists are c¢OpPbél ¢hysted ISHignhe vilmebdf pn adi gverearpiectienténtnoican da
carried out using notion vectors of the sanme reference picture. For
exanpl e, whenbs¢qudit-sheedi3i7, v is Etemaidiedt whntheirt thet puocessesl af steps
signals is carried out using the notion vectors of the sane reference
pi ctifre, i m38detred30tnags edinpleted, per allr thenpiecsasddmeiionhfempetiping
ef fect may be expected. %}(@)ﬁomeh/Fig. 9 is a flowhart show ng a
procedur e ofassecipieslgw iy der ot ihy acighbeinggblaskndé they araiimplsted the
enbodi nent. First, the block 20 partition_ unit 102 partitions an

i nput pi ct uMBOF@RSENBXBIOsREYi 19y SR XKt Ak thapulreittupempigtede the
partitioned in any other block sjze or shape or blocks of different
sizes may bPIRFSSSING FEHIRS Q $ien) .32%075] Next, the notion infoimation

derivation Liab%ﬂl%rll s?é:pqggbg,s t}feh‘(/aalue of the number n of the neighboring block
20 is given an increment of 1. Then in step S309, it is determined
whether the processing is completed for all the neighboring blocks. If
it is completed, the processing proceeds to step S310; if it is not

completed, the processing returns to step S302.
[0068] Finally, in step S310, every set of two pieces of motion
25 information having different values of motion vectors or different values

of frame numbers of reference pictures (the frame number of each
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notion infonnation associated with bl ocks nei ghboring a target bl ock
of 25an encoding target, fromthe prediction information nenory 113
and extracts notion information having a different value of any one
of the constituent elements thereof fromthe other notion

i nformation, as candidate notion information applicable to the
prediction of the target block. Then a set of any two pieces of

oraa o on TSR PR LS e TP e
ver e 211 o RRETRENAHD 1R ERaNSRALO)  forsal BRTPILS pick e o

used in gen y : i 10N X fram
pl ural pi ecgéﬂ%@ghaﬁgpgg eﬁ)@?}?%{rﬁbé I ct%?l\%e?%)r%gi %:%]iecoa%ﬂi%%i m ?én%fflgﬁ
Then t he m?i‘éﬁicﬂ?ﬁqh&h‘hﬁ’ﬁidrpf ormation selection unit 122 determ nes
the indicatfon information to identify the selected piece of

candisdat e bggtg?%}gtgﬂc\émiﬁ%eﬁié:trh@ﬂohnfrﬁbmaﬁeﬁ @fmﬁ%@l&ntﬁéig?ggﬁngm

pi eces of c te notion information constituting the sele

pi ece of capghelal endimptiod! HifoymarioadidetivatiohnhialtMel ofsdss tigPmag2Bt-
In 15 subsequent step S101, the selected two pieces of nDtion

i nf or mat i on ppElemh A I§AddétBiaiddR i Rsthadf the drvodingkiderame iy dedddingnd

the prediction information encoding unit 114 encodes the indication
i nf or mat i ongiddDO7Fhrthesthord, infiramtBi0R §feifiptlcomotionpefisahatdon Eorh
123 acquires pixel signals fromtw reconstructed pictures acquired

from the fragch2tighboringlBbckbabedmotionhmfeematbaddemtatoon unit 121
i nformation, and averages these pixel signals to generate a predicted

si gri@ of theed angebeltaskitted ihfem qreededtstate tbebbriequdingsidasi ng t he
motion information of neighboring bl ocks, the notion infounation is
det ect ed by [0020pMTdekmotionhpreglictes infoethationFsglection amdt 1 B2 steads aned
signal of the target
optimum piece from the candidate bi-predictive prediction information
input via line L121 from the motion information derivation unit 121.
Specifically, it selects the candidate bi-predictive prediction information
15 to minimize the sum of absolute differences between the "signal
obtained as an average of two signals acquired via line L104 from the
frame memory 104 on the basis of two pieces of candidate motion
information" and the "pixel signal of the target block acquired via line
L102." Then indication information to identify the selected candidate
20 bi-predictive prediction information or to identify the two pieces of
candidate motion information constituting the selected candidate
bi-predictive prediction information is output via line L103b to the
prediction information encoding unit.
[0071] Furthermore, the motion prediction information selection unit

25 122 outputs the selected two pieces of motion information via line

L103c to the prediction information memory 113 so as to make the
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25bl ock is generated based on the notion information. The prediction
i nformation encoding unit 114 encodes the notion information and
information for switching of the two prediction techniques. The
notion information is stored into the prediction information nmenory
113. [0078] Next, the residual signal indicative of the difference
between the 5 pixel signal of the encoding target block and the

?BE;; Chel o i matiom Sard Qisn, 20d SHEOG et ?nfgﬁfagéﬁgﬁéﬁa@hﬂ 3 to
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decodea r ool W8P BRRAR ARt dieRHSTgidy pd Bugpurs
signal ot b 6RGqCl A LALOGk BLOTH 03118 INESARRAEHSHSAE| 853hld the
stored as a reference pC ur e reconstructe plC ur e Slgna) Into he

frame nmenor 05). If the processing is not conpleted for
all the encégﬁﬁgbégbggtﬁél ocks, the processing returns to step 5101

to carry ou - RS i I
If the pr oclgg?%]q%rggﬁ&b gt edgﬂ?{cl)%&arﬁ&t he en(grgﬁtg taa(gleegsgﬁglggg%ﬁg
the pr O,Cessg'ﬂ% (?}ﬁiﬁlﬁﬁﬂ?ﬁ'@éﬁegf cahdiRlald bfl@}ediﬁﬁ@@gire&ﬁ%ffon Mot iBE8n 1n
predictive decodi ng device according to an enbodinment wll be
desqyj bed. Kh@mdiFon prédibtieskindbraiton BRI e 1231 Mg SXAHpIE, iase
decodi ng device according to an enbodi nent. The
shown in Fig. 4, instead of a pixel signal of a target block 461 in an
encoding target picture 451, a reconstructed region (462) of an inverted
L-shape neighboring the block 461 may be used. Since the region 462
is the reconstructed region, the decoding device can also use it. As
15 shown in the drawing, a predicted region (472) corresponding to the
region 462 can be acquired from the reference picture 452 on the basis
of one piece of motion information 473. For every piece of candidate
bi-predictive prediction information, inverted L-shape regions can be
acquired from two pieces of candidate motion information and signals
20 thereof are averaged to find the candidate bi-predictive prediction
information to minimize the sum of absolute differences from the region
462. This technique allows the decoding device to select the same
candidate bi-predictive prediction information as that selected by the
encoding device, and thus provides the advantage of eliminating the

25 need for transmission of the indication information.

[0073] In this manner, the predicted signal with a small difference from
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i mage predictive decodi ng device 200 shown in Fig. 10 is provided
with an input termnal 201, a data analysis unit 202, an inverse
quanti zation unit 203, an inverse transformunit 204, an addition
unit 205, an output term nal 206, a quantized transform coefficient
decoding unit 207, a prediction information decoding unit 208, a
frame nmenory 104, a 5 notion information determnation unit 209, a
notion info Lo des:| i l I Ct i i |
rerory 113, narend EHAL I Beialed b S TG BRI B soRated

quanti zati 0 Wit itlge %@&@H#@%oﬁﬁ#ﬁfl%ﬁt@%&“ﬁf&k@ﬁﬁ‘ vaé@%g{zé’ R¢h8Aof

S
resi dual signal decoding ns a rediction in i on nenory

113 functi ongfoashaiRi %in%%ifﬁf&{t%ﬁ&ngggﬁgggi ?ﬁctﬁ?@%diffél%n@%@%? ”mg

nmeans by the i nverse quanti zati1on unit e Il nverse trans

uni t 204 mayrbBasey niadss 0bheEfdrbAt (f18Ret ;{g‘i’é HeamenRefI® NG S each
Furthernore, the inverse transtformunit 204 may be excluded in other

embodi ment s yefeP8Ed pldierd B bet RIcAtifRU BY Jdt])é fé@?ﬂﬂﬁ?ﬁénicﬁpﬂfe Riference

conpressed data 15 conpressively encoded by the aforenentioned i mage

predictive eiqasd ndsimeil®dihel hicfeppr ¢aded) data sehwied,nswhéebyeahb
of the bl ocks, encoded data obtained by entropy encodi ng of quantized

transform coéfpredicevesprediveioat of iy tdrgenbicvkneandedugileheatedwitiouthe
resi dual signal, encoded data of the prediction infolination, i.e.,

encoded 20takmisdionutfi ihe motionnatoonation. g8neteaticomotiont fiformation
predi cted signal of the block or indication information to identify

t he noti on cohtainethe®mibomaaonseddentifetter stferamcefpithee drsedit Geedmes
signal of the decoding target block fromthe notion information
assddi at ed feasibleeitghiperform bithec bs-pradottierc quedictiana using nfher maotion
to indicate which of the notion information 25and the indication

i nf or mat i oninfreetedewith] hes2ind hefetence pichlngdid. urilterefize aeredry fethe

t he conpressed data input into the input termnal 201, separates the
conpr essed dekesencs pictmesdadwintefetancguziaturedists aemedmiphetebedtffaieant s
and encoded data of prediction information, for a decoding target

bl ock, and & pitsecdissiye pisdicieen gande carmedheut pemg amiion xyertoss of
L202b to the quantized, transform coeffici en;tmgdecodi ng.unit 207 and
to the predili¥Hne nfEEraRcCoPIGEED i dprugrampe, when the bi-predictive

15 prediction with two similar signals is carried out using the motion
vectors of the same reference picture, improvement in prediction
performance based on the smoothing effect may be expected.

[0074] Fig. 9 1s a flowchart showing a procedure of an image predictive
encoding method according to an embodiment. First, the block

20 partition unit 102 partitions an input picture into 8x8 encoding blocks
(the input picture may be partitioned in any other block size or shape or
blocks of different sizes may be mixed in a picture).

[0075] Next, the motion information derivation unit 121 acquires the
motion information associated with blocks neighboring a target block of

25 an encoding target, from the prediction information memory 113 and

extracts motion information having a different value of any one of the
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respectively. [0083] The prediction infounation decoding unit 208
ent r opy- decodes the encoded data of notion information or indication
I nformati on. The decoded notion information is sent via line L208 to
the notion 10 information determination unit 209 and is then out put
wi t hout change via |ine L207a and |line L207b to the notion
conpensation unit 126 and the prediction information nmenory 113. The

Pt on LR SRR TR add R UL LD BT R0

P e L R
prediction Bigek. | Syths, denedltal e, kil S e o Sacep s
o 1 o, B o OBHEY S ORRERSE AOnfcr SRR REShER $300).
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in detail wgt eference to Fig. 3, acquires the notion information
associ ated wi th bl ocks nei ghboring the decodi ng target bl ock, from

o o OISR eI, T s eleOkoh ok, 272
as candi dat ge[Rtd 8Ae itH Y iR Bl'generation of the predicted signal of the target
block, from plural pieces of candidate bi-predictive prediction
10 information. Then the motion prediction information selection unit
122 determines the indication information to identify the selected piece
of candidate bi-predictive prediction information or to identify the two
pieces of candidate motion information constituting the selected piece
of candidate bi-predictive prediction information (step S320). In
15 subsequent step S101, the selected two pieces of motion information are
stored into the prediction information memory 113 and the prediction
information encoding unit 114 encodes the indication information.
[0077] Next, in step S102 the motion compensation unit 123 acquires
pixel signals from two reconstructed pictures acquired from the frame
20 memory 104, based on the selected motion information, and averages
these pixel signals to generate a predicted signal of the target block. In
the prediction technique not using the motion information of
neighboring blocks, the motion information is detected by the block
matching described in Fig. 16 and the predicted signal of the target

25 block is generated based on the motion information. The prediction

information encoding unit 114 encodes the motion information and
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applicable to the prediction of the decoding target bl ock. Then the
notion information derivation unit 121 derives a set of any two

pi eces of candidate notion information as candi date bi-predictive
predi ction infounation and out puts the candi date bi-predictive
predi ction 5infonnation via line L121 to the notion information
determ nation unit 209 [0085] The notion infornation determ nation

e oSN e PR o Bl SR T

|nforrrat|on| onlnf rrralonlnpu via l1he

it of et | on Y ASCL V.OSfﬁFﬁhOEf i3 eI PledlRih Sk ARGy o1

constitutingithe sel ected candidate hi-predictive prediction
information are output via line L207a and via line L207b to the

motion conp E@(}?ﬁ]‘ Nex¥nthe rédfiuar Q@f@} GRS 0Fithe di frefeRicBBidtiReARAB! Y

113. The pr i'on i'nformation menory 113 stores the notion
i nfois il atﬁ] |agignhh o ik @fﬂcaﬁﬂgemgéﬂ Blbdkniahd 13 ﬁf&ﬁbfeﬂss@néﬁhs
r

signals fromreconstructed picturés acquired fromthe frame nmenory

104, based @antfifinie® aRiegRodd BYtthentrhnéfripuhen]06nthaepantteson
predi cted signal of each prediction block in the decodlng ar get

bl ock, usi ngnithe0pP] xeld tharmphstizéd (Fssfoemecatfittipntedncodtgsuaitallls
output via L126 to the addition unit 205. [ 0086] The quantized

transform cosbpiSiod)! danededaiaaidf tRO Indichtion)infeneates thé cplam.ded
data of quantized transform coefficients of the residual signal

e el et atenn, oupu g wolonpt ment i
10 S104).
[0079] After these processes or in parallel with these processes, the
encoded residual signal is decoded by the inverse quantization unit 108
and the inverse transform unit 109, for predictive encoding of a
subsequent encoding target block. Then the addition unit 110 adds the
15 decoded residual signal to the predicted signal to reconstruct a signal of
the encoding target block. The reconstructed signal is stored as a
reference picture (reconstructed picture signal) into the frame memory
104 (step S105). If the processing is not completed for all the
encoding target blocks, the processing returns to step S101 to carry out
20 the processing for the next encoding target block. If the processing is
completed for all the encoding target blocks, the processing is
terminated (step S106).
[0080] Next, an image predictive decoding device according to an
embodiment will be described. Fig. 10 1s a block diagram showing the

25 image predictive decoding device according to an embodiment. The

image predictive decoding device 200 shown in Fig. 10 is provided with
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guanti zation unit 203. [0087] The inverse quantization unit 203
perfornms inverse quantization of the quantized transform coefficients
of the decoding target block input via line L207, to generate
transform coefficients. The inverse transfoini unit 204 perfonns an

i nverse discrete cosine transformof the 5transform coefficients to
restore a residual signal. [0088] The addition unit 205 adds the

b5 b nesHaBpuRRRARGE 20T e B RO 200 SRR Al
i gnal of |t HENGO o VO ST ek 208§ AU LRt OB hedr e RUfbU s
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[ 0089] The % @ 0e iy ene% t eem
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prcture for reference Tor the next decodi ng
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information for generation of the pre ted signal ! K or
the indicatizaq %Héogﬂﬁﬁbﬁﬁmtihﬁﬁ%ﬁﬁﬁﬁﬂlﬁ@ﬁmﬂ?tU@B &SRS | &N H8fen! N
the generation of the predicted signal of the decoding target block
from( he 25apfdraihtiol eEoRidios @eans alRe \d'eb@di_ﬁh@hgﬂMs' By Hodksersehe
encoded data of the infornmation to indicate which of the notion
i nf or mat i on qaadtizétien indt QB and ithe dnwetdeotrahsfoenc aded204ndayhige any
encoded data of quantized transform coefficients. The encoded data of
mot i on i nf omn@drisorother tthen e dessdedn detlerobmbudiiarihtan iMifrdieraioren the
decoded by the prediction infoimtion decoding unit 208.

inverse transform unit 204 may be excluded in other embodiments.

[0081] The input terminal 201 implements input of compressed data
15 compressively encoded by the aforementioned image predictive
encoding method. This compressed data contains, for each of the
blocks, encoded data obtained by entropy encoding of quantized
transform coefficients generated by transform and quantization of the
residual signal, encoded data of the prediction information, 1.e., encoded
20 data of motion information for generation of the predicted signal of the
block or indication information to identify the motion information to be
used in generation of the predicted signal of the decoding target block
from the motion information associated with neighboring blocks, and
encoded data of information to indicate which of the motion information
25 and the indication information is encoded.

[0082] The data analysis unit 202 analyzes the compressed data input
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5[ 0091] When the notion information is restored, the notion
conpensation unit 126 generates the predicted signal of the decoding
target bl ock, based on the restored notion infoimtion. The restored
notion information is stored in the prediction information nmenory
113. [0092] When the indication infomation is restored, the notion
10 information derivation unit 121 acquires the notion infoimtion of

netgPbort 0 8K AR BT PR R el
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derivation yégﬁ;ecﬁ%hgeri ves a set of any two pieces of candidate

at

notion infoli I on“as candi date bi-predictive prediction information

(step S300) [0083] H@l@ﬁg&&{g&n é?ﬂ&rf&?id@ﬂeb@&iﬁrgf@ﬁit%gi%hﬁbw&d&s

unit 209 sel'ects one -predictive prediction i mat | on

from the derhyedcpd@taataddf mandndaterhatieh odigdicudonriafi@idtidh. The
information, using the restored indication information, to restore

two pieces decodéd omotivhornfimetidistieps&03)ia [iA695D0%hes etfd anotibhe
notion conpensation unit 126 generates the predicted signal of the

decddi ng t aigtniiteekdeteasedation tungt 26Stadds then Duitpoaes/idioutathange
information, and stores the two pieces of notion
via line L207a and line L207b to the motion compensation unit 126 and
the prediction information memory 113. The prediction information
memory 113 stores the motion information and the motion
compensation unit 126 acquires a pixel signal from a reconstructed
15 picture acquired from the frame memory 104, based on the motion
information, and generates the predicted signal of each prediction block
in the decoding target block, using the pixel signal. The generated
predicted signal is output via line 1126 to the addition unit 205.
[0084] On the other hand, when the prediction information decoding
20 unit 208 entropy-decodes the encoded data of indication information,
the motion information derivation unit 121 functions. The motion
information derivation unit 121, as described in detail with reference to
Fig. 3, acquires the motion information associated with blocks
neighboring the decoding target block, from the prediction information

25 memory 113, and extracts information having different values of any

one of constituent elements thereof, as candidate motion information
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information into the prediction informati on nmenory (S207). [0096]
Next, the quantized transfmmi coefficients decoded by the quantized
transform coefficient decoding unit 207 are inversely quantized by
the inverse quantization unit 203 and the inverse transform 10 unit
204 further applies the inverse transformto the output fromthe
i nverse quantization unit 203 to generate a decoded residual signa

is. added_to the
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with a bl oc&ogarti tion nodul e P101, a predicted signal generation
nodul e P103,""a" storage nodul e P104, a subtraction nodul e 25P105, a

transfoi ni Wﬁ%‘&ﬁg@%&%gﬁﬂﬁ%ﬁ?&ﬂ Hgte'irﬂﬂff'fét?of ﬁﬁgtu%(zg‘ls_ﬁlgéﬁro;rge piece

guanti zati o an inverse transtform no
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nodul e P111, apré!ctlo I'nformat’i on storage Nno _ _
oo 41 o AEHI, BTRBFT g i FhAE 200 R e sige o
10 candidate bi-predictive prediction information input via line LI121.
The two pieces of motion information constituting the selected
candidate bi-predictive prediction information are output via line L.207a
and via line L207b to the motion compensation unit 126 and to the
prediction information memory 113. The prediction information
15 memory 113 stores the motion information and the motion
compensation unit 126 acquires pixel signals from reconstructed
pictures acquired from the frame memory 104, based on the two pieces
of motion information, and generates a predicted signal of each
prediction block in the decoding target block, using the pixel signals.
20 The generated predicted signal is output via L126 to the addition unit
205.
[0086] The quantized {transform coefficient decoding unit 207
entropy-decodes the encoded data of quantized transform coefficients of
the residual signal in the encoding target block, and outputs the restored

25 quantized transform coefficients via line L1207 to the inverse

quantization unit 203.
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5nodul e P121, a notion prediction information selection nodule P122,

and a notion conpensation nodul e P123. [0099] The functions that the
bl ock partition nodule P101, predicted signal generation nodul e P103,
storage nodul e P104, subtraction nodul e P105, transform nodul e P106,

guanti zati on nodul e P107, 10 inverse quantization nodul e P108,

i nverse transfothi nodul e P109, addition nodul e P110, quantized
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i nformation-derivation unit notion prediction™ nformtion
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an enbodi ment. The inmage predictive decoding program P200 is

provi ded wi beneraata dwalizdi sixeddigsalP3fltheadecedingt tapei bloclnat The
decodi ng nodul e P202, a notion information derivation nodule P121, a

et s AL o il 20
and the frame memory 104. The output terminal 206 outputs a
reconstructed picture including the decoded pixel signal, to the outside
(e.g., a display).

[0089] The frame memory 104 stores as a reference picture the
15 reconstructed picture output from the addition unit 205, which is used as
a reconstructed picture for reference for the next decoding process.
[0090] An image predictive decoding method according to an
embodiment will be described below with reference to Fig. 11. First,
compressed data is input through the input terminal 201 (step S201).
20 Then the data analysis unit 202 performs the data analysis of the
compressed data and extracts the encoded data of the motion
information for generation of the predicted signal of the block or the
indication information to identify the motion information used in the
generation of the predicted signal of the decoding target block from the

25 motion information associated with neighboring blocks, the encoded

data of the information to indicate which of the motion information and
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5 nodul e P126, a quantized transform coefficient decodi ng nodul e
P206, an inverse quantization nodul e P207, an inverse transform
nodul e P208, an addition nodul e P209, and a storage nodul e P104.
[0101] The functions that the data anal ysis nodul e P201, prediction

i nformati on decodi ng nodul e P202, notion information derivation 10
nmodul e P121, notion information determ nation nodul e P203, prediction

i nf ornati on }gtorrgﬁe m)dulef P205, notion c ensat i on nodul e, P126,
quanti zed t HEhsTNGRRQLT HIIEIBAHO e dSdFREP HRSHuABAP3aG, € edata’ of

Todul o 200 EREZE o ZGSORI RS BGE Bausd B OGS4 15 dhotape
202, pr ed: cTRENTINCE el Tom GG Trndsuis moTBRiP RS R dhby
or edi ot on (e BrtAErof T iR aCRIRR s e naa o uni ¢ 126,
quant zat i on036F SThE5ghe “ RONeRE RHOREAlBl R reshdeRadhe; dnotinm,
205, a0 SRR 06 V2158heTS PGB S GBI
il e T T R T e
oL e CoRORN PG SO S RER I L,
corput e HUSSEE NP W SUBIACISR b SR LA mrion
not 1lg m t ed jAf BRI Aectivabidh WYt B8] acquires the motion information of
neighboring blocks from the prediction information memory 113. The
motion information derivation unit 121 may acquire the motion
information from predetermined neighboring blocks. The motion
information may be acquired from neighboring blocks, based on the
15 information transmitted from the encoding side.
[0093] Next, the motion information derivation unit 121, as shown in
detail in Fig. 3, extracts motion information between which any one of
constituent elements differs in value out of the acquired pieces of
motion information, as candidate motion information applicable to the
20 prediction of the decoding target block. Then the motion information
derivation unit 121 derives a set of any two pieces of candidate motion
information as candidate bi-predictive prediction information (step
S300).
[0094] Next, the motion information determination unit 209 selects one

25 piece of bi-predictive prediction information from the derived pieces of

candidate bi-predictive prediction information, using the restored
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5 a DVD player, a set-top box, a cell phone, or the |ike provided
with a CPU and configured to perform processing and control based on
software. [0104] As shown in Fig. 14, a conputer 30 is provided with
a reading device 12 such as a floppy disk drive unit, a CD-ROM drive
unit, or a 10 DVD drive unit, a working nmenory (RAM 14 on which an
operating systemis resident, a nenory 16 storing a programstored in
a recording; I , j tor. i C Q.0 : se
20 and a keJbaspiiOh iRl 1otk g Hieouior ity Iniion (B
transm ssi 0@/2'O$§epti on of data and others, and a CPU 26 to control

15 execution of “the program Wen the recording nmedium 10 is put into

the readi ngé@ﬁ%ﬁ?h@%ﬁﬁé}? tﬁ@”ﬁi&tﬁ{;ﬁ%@&n&ﬁ&ﬁgﬁ%ﬁ%ﬁ 308! SchBrAtB¢ the

i mge predi encodi ng’ program the 1 mage prediYctive

decodi ng pr?gée(ﬁ%e%zéa’i%gEEBY e Hec ?ﬁgg{%?%ét%l%kﬁﬁ% &%etrgétei’kﬂi‘t%t]e

readi ng dev _ econes a perate as the inmag _
predisgcti ve p?&e%%?%ﬁﬁoﬁ?i’rﬁ%ﬁn%ﬁ%n?raﬁd‘%t(bﬁég-gﬁl,ao"t%' giéc\‘ﬁ 8£GAetive

devi ce 200, "based on the image predictive encoding program P100 or
the i mage pigfiraidim 96 ot peedicRen dnTdratRion AEARIHASXTOWN in Fig.
15, the inmage predictive encoding programand the image predictive
decodi ng pr ¢g096] Mextbahthesantizey dadsiomPSdWhitRn® odearipdutlsr Miat a
signal 40 superinposed on a carrier wave, through a network. In this
case, the conputieed 3bradsforeaveotfitcienBodecaitingi ity e2@Ncagd nthveisgdyam
or the imge predictive decodi ng programrecelved by the

communi cat i guadtived &y2he inneetqueantizatioy uifit 208 aedebetiavelse traresgerm
predi ctive encodi ng programor the inmge predictive decodi ng program
5[ 01@6] The unar 2OdsfirtimydapmEigss thee ievelss dratsfdrmbiay ¢he utput ficmouhe

=

inverse quantization unit 203 to generate a decoded residual signal
(S208).

[0097] Next, the generated predicted signal is added to the decoded
residual signal to generate a decoded signal, and this decoded signal is

15 stored into the frame memory 104, for decoding of the next decoding
target block (step S209). Thereafter, when the determination in step
S210 results in determining that there is the next compressed data, the
processes of S202 to S209 are repeated (5§210), thereby processing all
data to the last.

20 [0098] Fig. 12 is a drawing showing a configuration of a program for
causing a computer to execute the image predictive encoding method
according to an embodiment. The image predictive encoding program
P100 is provided with a block partition module P101, a predicted signal
generation module P103, a storage module P104, a subtraction module

25 P105, a transform module P106, a quantization module P107, an inverse

quantization module P108, an inverse transform module P109, an
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be noted that the present invention can further include nodifications
as described below. [0107] (Candidates for Mtion Information) In the
above enbodi nent the notion information is conposed 10 of the notion
vector, the reference picture list identification (ListO and Listl in
Fig. 5), and the reference index (ref idx in Fig. 5), but the notion

I nfoi mati on may be configured by replacing the reference plcture | i st

R S LA A
bl ocks can H@@ﬁﬁ.ﬁ&ﬂotﬁyg Ctb‘?ntlﬂgoﬁ?%ﬁégo ﬂ%%s @58?59? and"d
bove enbodPRENEIPRGTORNEHON rebeRits anonule vai Fon T predistrd il
?ﬁ?b:j{%ﬁﬁ%ailﬁd PGl PR g tﬂ%%‘a% gt @Eﬁhﬂ%ﬁ@t Aot
i nf o&mat [ on?rp&hHS P}%%ﬁ&g(ﬁﬁ] E&'ﬁ’; g@{)}g Sé:f alglr]i/l ef t
bl ocks to thg4tardet renéen @n%‘ﬁﬂu‘?é?‘i?? of rmtlon |nf ormation to

indi cate the sane re 3) Two notion vectors
s ch e rabosdentca o e bt o TmoT g e
the rotion o%ﬁ%@bwd@f 193, "ERAAS SnbdaRO VR (M 0%kbBAdtbRe
module P105, transform module P106, quantization module P107,
10 inverse quantization module P108, inverse transform module P109,
addition module P110, quantized transform coefficient encoding module
P111, prediction information storage module P113, prediction
information encoding module P114, motion information derivation
module P121, motion prediction information selection module P122,
15 and motion compensation module P123 cause a computer to execute are
the same as the respective functions of the block partition unit 102,
predicted signal generation unit 103, frame memory 104, subtraction
unit 105, transform unit 106, quantization unit 107, inverse quantization
unit 108, inverse transform unit 109, addition unit 110, quantized
20 transform coefficient encoding unit 111, prediction information memory
113, prediction information encoding unit 114, motion information
derivation unit 121, motion prediction information selection unit 122,
and motion compensation unit 123.
[0100] Fig. 13 is a drawing showing a configuration of a program for
25 causing a computer to execute the image predictive decoding method

according to an embodiment. The image predictive decoding program
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5imedi ately |l eft block satisfy the following two relations: (1WXa -
MWXbi = 0)II(IMWYa - MWYbl = 0); and (1IMXa - WX1)1 <= N) &&
(1MYa - MVYbl <= N) (where Nis a small val ue). If there is no
candi date two-way notion infoimtion satisfying the 10 conditions,
the other prediction process may be used without transm ssion of the
I ndication information. [0109] The nunber of candi date two-way notion

| ormati onpimy e HESKBIRt G 4 UEBIRHNGS fiodull ISk WniksdRien

information to's esi gnat ed nunber Ty be ‘i'nc

conpr essed atrort WeE G Hodu1ef P2 h%égfbﬂ q&qfo?ﬁ}a?ioﬁrlgtﬁ?gixation

application of the restrictions on the candi date two-wa

i nf or mati on ull%epngo%%bgoﬁrﬁﬁﬁrﬁ‘ﬂgbﬁ- d%f%ﬂﬁha A)Heﬂfo'db'lé’afbl(ﬁ% qf

I ndi cation Infothiatioh) In determning the rdentification of T

i ndi cation i [ : FOFd e hed ' af.t
bl ok ( 401) PrrdteiBh! fforfatish Sorgie oMITPA0S, eI Coflrtatioh

usi ng t he mMpybilel PF2E NG HigsRIPAY Coéfitnttd Quding Yo dilePL06,8)
to the target block (400°in Fig. 8. If the notion vector of the

I medi at el y aabaveerbé opkar(tMdianMiedulet RPEOTD taino in v Sé Ofradfotive module
I mmedi ately left block (MXb, WYb), and 25the notion vector of the

above |eft BOSK af MAitidyYeodisletP2TY) anklea stolr@agd atbdifle PMa - MvXcl +
IMYa - MWYcl <IMXb - MYXcl + 1MVYYb - MWYcl, the notion infornation

of the i med&ade] SHeefiindtimoktha dhevdataaanallsny nhddwlei BROW biediction
smal ler bit count. If the relation is not net, the notion information
of the i medhfaraiaticabaleeodimg kmiogludg VR202N mdioni frifoamiationwidehivation
smal ler bit count. When a higher priority is put
10 module P121, motion information determination module P203,
prediction information storage module P205, motion compensation
module P126, quantized transform coefficient decoding module P206,
inverse quantization module P207, inverse transform module P208,
addition module P209, and storage module P104 cause a computer to
15 execute are the same as the respective functions of the data analysis unit
202, prediction information decoding unit 208, motion information
derivation unit 121, motion information determination unit 209,
prediction information memory 113, motion compensation unit 126,
quantized transform coefficient decoding unit 207, inverse quantization
20 unit 203, inverse transform unit 204, addition unit 205, and frame
memory 104.
[0102] The image predictive encoding program P100 or the image
predictive decoding program P200 configured as described above is
stored in a recording medium 10 and executed by a computer described

25 below.

[0103] Fig. 14 is a drawing showing a hardware configuration of a
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5 on the notion information of the neighboring block assunmed to have
a higher conelation with the target block in this manner, the bit
count of the indication information can be reduced. [0111]
(Derivation and Sel ecti on of Candi date Mdtion Vector) In the above
enbodi nent the derivation and selection of 10 candi date notion
vector are carried out for the horizontal and vertical conponents of

the not tor tagether..but the d d_sel ect
candi dat o mEOIGE AP Ry g RGRY &'s¥$gde§eanfa€ PR niitm and

s SRS T TSR RO S At
sSSP L DA B sl
L R R T

|5, 09t e AVIDAATOL 10 Box LR deephan ey ol ke Ro§|deuTal N

(A of Onverte I nt’o on vector t arge

o i pretiy (THpAat; coRBEsted ToPRertorfl hpeRiging ond, Sodel 2SR on

t he bi - predigghingepr edi ction, but the present 25| nventlon can al so be
applied to cases V\)nere one of themis forward or backward prediction.

I'n such Cas‘f@loﬂfﬁﬁﬁsosﬁékﬁzﬁeinpf?gcqil Qf c&%{ﬂ)ﬁ'téiaf%@ is oWd%G' withV£ reading
prediction i ation are d ved. hese cases, conbination

patterns of depfeeP] 2Gehols Aidppy tizkoanes hemt, 35 OBYRORS drie waik! 6f S
descri bed bel ow can be derive rom nei ghbori'ng bl ocks. Nanely,’ the

confgignat i on [PYD @FiRe @fi€, &svdklih@Wiemory (RAM) 14 on which an operating

system is resident, a memory 16 storing a program stored in a recording
medium 10, a monitor device 18 such as a display, a mouse 20 and a
keyboard 22 as input devices, a communication device 24 for
transmission/reception of data and others, and a CPU 26 to control
15 execution of the program. When the recording medium 10 is put into
the reading device 12, the computer 30 becomes accessible to the image
predictive encoding program P100 or the image predictive decoding
program P200 stored in the recording medium 10, through the reading
device 12, and becomes able to operate as the image predictive
20 encoding device 100 or the image predictive decoding device 200,
based on the image predictive encoding program P100 or the image
predictive decoding program P200.
[0105] As shown in Fig. 15, the image predictive encoding program
and the image predictive decoding program may be those provided in
25 the form of computer data signal 40 superimposed on a carrier wave,

through a network. In this case, the computer 30 can save the image
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5(1) 1 pattern: in cases where two pieces of notion information of
t he i medi ately above bl ock (402) or the immediately left block (401)
are adopt ed; (2) 1 pattern: in cases where one piece of notion
information of the inmediately above bl ock (402) and one piece of
notion information 10 of the imrediately left block (401) are

enpl oyed and where the reference picture lists about the two pieces

%eg‘ét one L%&%ﬂ&gﬁ%%ﬁﬁﬁﬁn  BraE oy h e Wb AR ik heOBRER,
bl ock (401) s BERROY tég"édnfﬁﬂﬂv%}{gtﬁgﬁﬁﬁédeﬁ’é 2 ool e, FEEHOE! Je/ghf
Fut t hennor 6 CXERR (OF et R RiERts BReSdme pRIEGFLr the ST

backward pr Qne of them may be the forward 20 prediction
and the ot hgr%?%fn%%m%r\%rd predi ction. [0114] (Nunber of Nei ghboring

Bl ocks [% J@E 'T%ea{; Fé"i’l‘i%di dts r@%ﬁeg Heddrftisd ?Eo%@ebﬁﬁ Elb@:ioﬁlﬁ

nelghborlng S app Ie to the prediction of e target ock

As in (B) ofyeh %(%ed%haf ﬂi@?lé&%ﬁ? k$vedfior @arff%ﬁély iRGuds $odTications as

nei ghboring 25bl ocks | so possible to use notion i1 nformation
associ at ed WekbriBedberlwyof a preceding frane. |f the neighboring
bl ocks (401-405) are further partitioned as shown in Fig. 8, the

moti on i nf oOROTPICARERE S st Motbrskgbrmgabhpr bl ocks may be
included inthe candidate notion information. It is also p055| ble to

glsgcgotl on infornghiths dfove Bnboidimene hhé mogdn adfaeention ds tdoenpauedet
10 of the motion vector, the reference picture list identification (List0 and
Listl in Fig. 5), and the reference index (ref idx in Fig. 5), but the
motion information may be configured by replacing the reference
picture list identification and the reference index with a frame number.
A reason for it is that the same result and effect as in the
15 above-described embodiment using the motion information associated
with neighboring blocks can be achieved by use of the frame numbers.
[0108] (Restrictions on Candidate Two-way Motion Information)
In the above embodiment the motion information derivation unit
used all the combinations of candidate motion information as candidate
20 two-way motion information, but only sets of motion information
satisfying the conditions below may be adopted as candidate two-way
motion information.
1) Only the immediately above and immediately left blocks to
the target block.
25 2) Two pieces of motion information to indicate the same

reference picture.
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5[ 0115] (N-predictive Prediction) In the above enbodi ment the
predi ction nmethod of the target bl ock performed using the notion
informati on associated with the nei ghboring blocks is the

bi -predictive prediction, but the prediction nethod does not have to
be limted to it, and may be uni-predictive 10 prediction or
tri-predictive prediction. In this case, step S310 in Fig. 3 may be

configured to deriLve.candi date N-predi.ctjve predicti.on, infaqiniatjon
and sel ect one t ha) o0 ONOB; KeRirs,Whish a3k Qi IIGRICAD U eiAVeclose
tored in that case, in th ere Nis three.or e, .t he
oort on 1 ni ovatnesonfieodibrenes o TRt MefidNeat cblie i sy g el
reference 15i ndi ces,or, the, val,ues, of the notion v S 6

(Transform Ghit Hhryélhtl%er mf‘?lé'njhgrm n[)vec?or (Wq’%ﬁﬁir# the

b ocese O ul S S0 B SRIRCHa sV eyt
o b e tke STt B Bl a0,
eroodi e e IAFOSPUACRLPL SIRRNPY SIADRH] £ghad o . o

the predi cted ! | i
11 orence o1 gnal PN hr oNbeitha ) SPESMEVECFIVEH S51 1D, (et

carri out I'n

synchroni smyd 8 oh 81 p%lagz_ssi ng of the lum nance signal [0118] The
present invention was descri bed above in detail on the basis of sone

embodi ment s [f heeROT;s didate ﬁb@lﬂ/ﬁ% %oﬁ%heﬂlfogrgmi‘atfbﬂe st the

invention is by no neans limted to t above enb ments. The

pregent i nvephtffbrkan the e | SRAHAIFRNHrIess WnhoWe dapal t kithdutom
the scope and spirit of the invention. 5Reference Signs List

transmission of the indication information.

[0109] The number of candidate two-way motion information may be
designated in frame units or in block units and information to specify
the designated number may be included in compressed data.
15 Furthermore, information to indicate such application of the restrictions
on the candidate two-way motion information may be encoded in frame
units.
[0110] (Identification of Indication Information)
In determining the identification of the indication information, a
20 priority order of the immediately left block (401) and the immediately
above block (402) may be determined using the motion information of
the above right block (404 in Fig. 8) to the target block (400 in Fig. 8).
If the motion vector of the immediately above block (MVXa,MVYa),
the motion vector of the immediately left block MVXb,MVYb), and
25 the motion vector of the above left block (MVXc,MVYc) satisfy the
relation of MVXa — MVXc¢| + [MVYa — MVYc| < [ MVXb - MVXc| +
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[0119] 100 image predictive encodi ng device; 101 input term nal; 102
bl ock partition unit; 103 predicted signal generation unit; 104 frane
menory; 105 subtraction unit; 106 transformunit; 107 quanti zation
unit; 108 inverse quantization unit; 109 inverse transformunit; 110
10 addition unit; 111 quantized transform coefficient encoding unit;
112 output termnal; 113 prediction information nenory; 114

Reri vt i on X lWﬁgﬁﬁéﬁﬁ@fb@{ ffatRiBR e iBLBPERIHSef block
ani t 2081 1SRG A IRyt Sdul Qﬁ*ﬁa‘f"-‘gdﬂl Bbny 2ot HRXEERA it
205 additi 0 'tl(ﬁﬁ rr?cgﬁarf’{ﬁfeg%l@h% les mﬂ%d 31; | on ecoglg%%na ;

coeffi ci ent ng uni i ction | n uni

209 ot i on g B0 A% o Shnbl O LBuhe UMD HhendlphERAS is p

predictive enco Vi Ce conpri si

adap fd tO R fhel h%c@ﬂﬂfﬁﬂhhﬂ@h% ggbénﬁg%lﬁlckte)ésﬁfneﬁeﬁi HQ\% a

Spredicted signal generation rrean et erm ne notion

i nformati Onhﬁgﬁe@@&%ﬁﬁb&loﬁltﬁfth% ﬂa&%&tbl%bﬁ%' th’ﬂ@ﬁhd}ﬁle@ Hedhit ¢ G?unt of

con-elation with a pixel signal of arget region of an enco

target, theth@igdicatieqifforaBititth PP 28@R&Ed. he plurality of regions
partitioned by the region partition neans, froma reconstructed

pi cture, and0lhg] pD%ﬂmtleﬁ ant0Sé&legtiah cﬁ@@icﬁﬁh@M&ﬁﬂﬁV@@k@@} ed to
generate a predicted signal of the target region fromthe

reconstructed picllur endagaskeorerhbediméentorthentderivatioanand selectidni @
i nformation recordi ng neans adapted to store the notion information;

15r é) dual sagdalatganetiahivaetorears cadégt edt tfor dendioaizendalr &isd dwadical
signal, the residual signal being a difference between the predicted

signal of tkenpomgetls refithe amdidrheveutorltogetheal bot thee dearvgéion and
Fearen selection of candidate motion vector may be individually performed for
the horizontal component and the vertical component of the motion
vector. In the above embodiment a single motion vector of a
15 neighboring block was defined as a candidate motion vector, but it is
also possible to define as a candidate motion vector an average of two
motion vectors or a motion vector scaled according to the distance in the
temporal direction between pictures (e.g., each vector component is
doubled when the motion vector to the target of the picture 504 in (A) of
20 Fig. 5 is converted into the motion vector to the target of the picture
503).
[0112] (Prediction Type)
In the above embodiment the prediction type for both of two
neighboring blocks is the bi-predictive prediction, but the present

25 invention can also be applied to cases where one of them is forward or

backward prediction. In such cases, up to three pieces of candidate
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resi dual signal encoding neans adapted to encode the residual signa
generated by the residual signal generation neans; 20residual signal
reconstructi on neans adapted to encoded date generated by the

resi dual signal encoding nmeans, to generate a reconstructed residual
si gnal ; addi ti on means adapted to add the predicted signa
to the reconstructed residual signal to generate a reconstructed

pi xel signal.of 25the target. region; and pictuye recordi ng neans
adapted to g’l“@ﬂ" ICH¥Cr @é@‘%@ﬂpl}cﬂ’é&rﬁi%@n HEg &Iy nerglf‘eg"%ﬁ {CREES,
addi ti on nmeans, .as.a part Of,@% reconstructed ict]’gﬁ?e, wherein the
predi cted sCHRHINGAQR NATEERS PEANO PIERSEI L BIOHAR 1BRTMRIGTES oY as

et s 11 om pli FRUETEL e TS PP ROP AT FO A R R

|t or mat | on NAITESe UHE RO BSCSEESSIP A8 on 1 nf or mat i on

Tomm on predi ot} 6 TARGISHR ThsesEl stfrE IR Bisd s el itBruation

set o b uolanensapaieRt ab8ye; BT LR By BeoRimeRid PhE IR Hap

ndapt od 1o SVERAIIE of " wo pi eces of motion i nformation

included in the sebeetodhesflin cases where one piece of motion information of
the immediately above block (402) and one piece of motion information

10 of the immediately left block (401) are employed and where the

reference picture lists about the two pieces of motion information are
different;

(3) 1 pattern: in cases where one piece of motion information of
the immediately above block (402) and one piece of motion information

15 of the immediately left block (401) are employed and where the
reference picture lists about the two pieces of motion information are
identical.

[0113] Furthermore, both of the two neighboring blocks may be the
forward or backward prediction, or one of them may be the forward

20 prediction and the other the backward prediction.

[0114] (Number of Neighboring Blocks)

There are no particular restrictions on the number of
neighboring blocks applicable to the prediction of the target block. As
in (B) of Fig. 7, three blocks 401 to 403 may be used as neighboring

25 blocks. It is also possible to use motion information associated with a

block of a preceding frame. If the neighboring blocks (401-405) are
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15in the notion information recordi ng neans; and not i on

conpensati on neans adapted to conbine two signals acquired fromthe
reconstructed picture based on the two pieces of notion information
in the selected set, to generate the predicted signal of the target
region. 20 2. The image predictive encodi ng device according to
claim1l1, wherein the picture recording neans is adapted to store a

ot on 1 of of AEEED AR P YRR TR Fie, 8, thegHBRER RGN BScRiee™®
reconstruct eolpi éhtrg:'ﬂ{ Eglagfég BlocRE ' £ ‘rlglﬁtngfclua@f ! the gglr}@@?égéﬁﬁﬂﬁhed

pi ctures stored i Icture rec neans are 1 usrng

espect v, RIRAITECT SOk e IS, PGRRI IR Bk on of g block

reconstructe ures, ereint Ion In

derivation NBIECR ik %oﬁq?f’cfc%ﬁt Ecpﬂgﬁ#%@[ BofRt ion informati on set

i ncluding two pieces of” notion rmat1on which contain notion
vect gy s whosgifs - &ivebrédietipgronstructed picture is identical,
IFLLSPO. P 7

but whose val ues e different. 3. The imge predictive

angg (r)lg“ I”g gg\égfgdagg Otgltéioérilgox;@ ephFddiident e SHddiétién RhetHoE of aher @&
block performed using the motion information associated with the
neighboring blocks is the bi-predictive prediction, but the prediction
method does not have to be limited to it, and may be uni-predictive
10 prediction or tri-predictive prediction. In this case, step S310 in Fig. 3
may be configured to derive candidate N-predictive prediction
information and select one therefrom. N pieces of motion information
may be stored in that case, but in the case where N is three or more, the
motion information to be stored may be limited to two, by the reference
15 indices or the values of the motion vectors.
[0116] (Transform Unit and Inverse Transform Unit)

The transform process of the residual signal may be carried out
in a fixed block size or the transform process may be carried out by
further partitioning the target region according to a partial region.

20 [0117] (Color Signal)

In the description of the above embodiment there is no particular
description about color format, but the predicted signal generation
process may be carried out individually from a luminance signal, for a
color signal or a color difference signal. The processing may also be

25 carried out in synchronism with the processing of the luminance signal.

[0118] The present invention was described above in detail on the basis
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10plurality of reconstructed pictures, wherein the plurality of
reconstructed pictures stored in the picture recordi ng neans are
identified using two reference picture lists each consisting of one

or nore reconstructed pictures, wherein each piece of the
notion information contains 15information to identify the two
reference picture lists, and a notion vector, and wherein the

"t or mat | on CEGAENE GhRd FRRE BCRc e d1ON SHik 16 TPHIGDRREP B T ithg
i eront vRFGELEGRVAB PSRt s sicans’ Aniiied S B AR Patict Fipo.
ot on' 1 nf o PRRCRe OB bR e 8lisil it ERnyovaus ol H et G
the target 1aghshesrany 3R seiiCFEAEINKBRIB: On' 't or mati on assac at oc
\[I)Mr tegisilt irsgi B:eégﬁlﬁgebgg’{%iggcg%?% [gg;ﬁg' one of cl ai r5ns Ih?oi Tge
encode. | nf oXgbt oA OPoT PERICERE FEPHAR BRFRR 11 HAR BT b
of the two By&AeDaPfitiBRIARAE 108COhtddideCsiongl Feherhtfon WS, 104 frame
memory; 105 subtraction unit; 106 transform unit; 107 quantization
unit; 108 inverse quantization unit; 109 inverse transform unit; 110
10 addition unit; 111 quantized transform coefficient encoding unit; 112
output terminal; 113 prediction information memory; 114 prediction
information encoding unit; 121 motion information derivation unit; 122
motion prediction information selection unit; 123 motion compensation
unit; 201 input terminal; 202 data analysis unit; 203 inverse quantization
15 unit; 204 inverse transform unit; 205 addition unit; 206 output terminal,;

207 quantized transform coefficient decoding unit; 208 prediction

information decoding unit; 209 motion information determination unit.
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predi cted signal generation neans. 6. An inmage predictive
decodi ng device conprising: data anal ysis nmeans adapted to extract
encoded data of notion 10 information, the encoded data of notion

i nformati on extracted out of a plurality of regions in a picture for
generation of a predicted signal of a target region of a decoding
target, and the data analysis neans further adapted to extract
encoded data of a residual signal fkgghgﬁﬂ$ressed data; 15notion

i nformati on recordi ng neans adapt ed ore the notion information;

notion conpensatign g@q@%%gﬁggaf&%&% iﬁ’é{ge’if{b% &qrgglhgtr%d si gnal of

the target region ba not1 on | nforvmati on; si gnal

decodi ng neans adapi: : rL.asi [ :

region fromthe en lggoﬁ :%“51?1 gﬁgzgl%ta ﬁ% a?ﬁé@f@éfjg 5%&3&2?1?11(&1){1{15&%%%%0

recordi ng ”%ﬁﬂ?xreﬁﬁ?%ﬁ%gﬁ&qsadd the predicted signal to the decoded
a

residual sig to"restore a pixel signal of the target region and to

storg the restor eﬁré&i&f@d ﬁ!g%ﬁ?'@gﬁéraﬁ‘io?ﬁhieaﬁ% RSP RS erihatdeRhptighe;
notion informatioh derivation ans adapted to derive, from 25pl ural

lrogggrezl gf oA fRhdtitro foRbEQRisRiGT oFf d ?iiélesi Al BAvINY ariBhi edtrelation

g nmeans, one or nore notion information sets each consisting
with a pixel signal of a target region of an encoding target, the target
region being from among the plurality of regions partitioned by the
region partition means, from a reconstructed picture, and the predicted

10 signal generation means adapted to generate a predicted signal of the
target region from the reconstructed picture based on the motion
information;

motion information recording means adapted to store the motion
information;

15 residual signal generation means adapted to generate a residual
signal, the residual signal being a difference between the predicted
signal of the target region and the pixel signal of the target region;

residual signal encoding means adapted to encode the residual
signal generated by the residual signal generation means;

20 residual signal reconstruction means adapted to encoded date
generated by the residual signal encoding means, to generate a
reconstructed residual signal;

addition means adapted to add the predicted signal to the
reconstructed residual signal to generate a reconstructed pixel signal of

25 the target region; and

picture recording means adapted to store the reconstructed pixel

49



of two pieces of notion information between which any one of
constituent elenents differ in value; and notion information

determ nati on neans adapted to detei from anong the one or nore
derived notion information sets, a notion 5 infoimtion set to be
used in generation of the predicted signal of the target region and
the notion informati on determ nation neans further adapted to direct

storage of two pieces of tion infonnation included in the
deternined SENA rEaNsEaige: P¥rhenRAIR BParse ab of RsThodn  FCRpRIEISicd ne
notion conpensation neans is adapted to conbine 10 two signals
acquired fr8HMPHe reconstructed picture to generate the predicted

fuo pi eces of mot PO RHIERGCS ARl BOr B e age comprised! 1%,

The mege pr ! o s PSR U5 R, ARGRIIR aflal I SerlRuaL Sy
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et one TBLIER LR b SRR SRR Bl RSB one o
more motion information sets consisting of two pieces of motion
information between which any one of constituent elements differ in
value;

10 motion prediction information selection means adapted to select,
from the one or more motion information sets, a motion information set
to be used in generation of the predicted signal of the target region, the
motion prediction information selection means further adapted to direct
storage of two pieces of motion information included in the selected set

15 in the motion information recording means; and

motion compensation means adapted to combine two signals
acquired from the reconstructed picture based on the two pieces of
motion information in the selected set, to generate the predicted signal
of the target region.

20

2. The image predictive encoding device according to claim 1,
wherein the picture recording means is adapted to store a
plurality of reconstructed pictures,
wherein each piece of the motion information contains
25 information to identify the reconstructed picture, and a motion vector,

wherein the reconstructed pictures stored in the picture
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20di ffer in val ue, the i mage predictive decodi ng device further
conprising prediction information decodi ng neans adapted to decode
the indication information, wherein the notion information
deteiniination nmeans is adapted 25to extract, based on the decoded
indication infolination, a notion information set to be used in
generation of the predicted signal of the target region, the notion

Lt or o e ARG R B s Rbg O (PRhE ik S el
:m”age. pr edi Hﬁ-ﬁ%&ﬁ%ﬁg%ﬁﬁé‘ rEREGRECH Qﬂ:t@fég?%ﬁ&m 6 or 7, .
erein the picture recording neans 1 s atdapte 0 store a plurality
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of reconstructe W}férﬂfnrfgrre motion 1nform(§1t10‘ff‘§§lﬁ§lr%tt1(lﬁllg%a ura%in%%i/apg?d to

i nformati on contains | Ivation to 1denti
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plurality of reconstructed pictures store ure recording

meansg ar e i defirhddiih WiHidl copBdHaCkoonf V@é’f@rsﬁWﬂ%ﬁésﬁgﬂfé AgniRe o the

of the respective reconstructed pictures, an
reconstructed picture is identical, but whose values are different.

3. The image predictive encoding device according to claim 1,
wherein the picture recording means is adapted to store a
10 plurality of reconstructed pictures,
wherein the plurality of reconstructed pictures stored in the
picture recording means are identified using two reference picture lists
each consisting of one or more reconstructed pictures,
wherein each piece of the motion information contains
15 information to identify the two reference picture lists, and a motion
vector, and
wherein the motion information derivation means is adapted to
derive motion information sets to include two pieces of motion
information having identical information to identify the reference

20 picture lists, and different values of motion vectors.

4. The image predictive encoding device according to any one
of claims 1 to 3, wherein the motion information derivation means is
adapted to derive the motion information set to be used in generation of

25 the predicted signal of the target region from plural pieces of motion

information associated with a region neighboring the target region.
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wherein the notion information derivation neans is adapted to 15
derive a notion infolination set including two pieces of notion

I nformati on which contain notion vectors whose frame nunber of the
reconstructed picture is identical but whose values are different. 9.
The i mage predictive decodi ng device according to claim®6 20or 7,
wherein the picture recording nmeans is adapted to store a plurality
of reconstructed pictures, wherein the plurality of
reconstructed pictures stored in the picture recordi ng neans are

e i,

e g
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predicted signal generation means.

6. Animage predictive decoding device comprising:
data analysis means adapted to extract encoded data of motion
10 information, the encoded data of motion information extracted out of a
plurality of regions in a picture for generation of a predicted signal of a
target region of a decoding target, and the data analysis means further
adapted to extract encoded data of a residual signal from compressed
data;
15 motion information recording means adapted to store the motion
information;
motion compensation means adapted to generate the predicted
signal of the target region based on the motion information;
residual signal decoding means adapted to decode a residual
20 signal of the target region from the encoded data of the residual signal;
picture recording means adapted to add the predicted signal to
the decoded residual signal to restore a pixel signal of the target region
and to store the restored pixel signal as a part of a reconstructed picture;
motion information derivation means adapted to derive, from
25 plural pieces of motion information stored in the motion information

recording means, one or more motion information sets each consisting
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10. The inmage predictive decodi ng device according to any one of
claims 6 to 9, wherein the notion information derivation nmeans 10 is
adapted to derive the notion information set to be used in generation
of the predicted signal of the target region, fromplural pieces of
notion information associated with a regi on nei ghboring the target
regi on. 11. An image predictive encoding nethod conpri sing:

L5partiti oni 0?9698, p{@déts BTCQTHthd Mhfoih gé’t‘tlbﬁ‘iabétfvéfeegaf WO B . ppe of

generatlng a pre si'gn region an enco

target out %Bn%ﬂ?ﬁleﬂ!t H{é}héﬁ@é ﬂ%fe??ﬂ\/gﬂﬁf a8l d generating incl ud| ng
I'n

det erm ni ng o ornation Tor acquisition of a pixel signal from

t ted I
of the 201 ar get Ty IARINERIGh Q?‘%Efg‘ﬁ?%e PRGN Ahted B dfterihitne
reconstruct ¢ Etrrﬁ'acrhélﬁg thaeae &“nfoﬁ‘? dEPReA mbiba E’Igéhﬁgmoﬁ %@fs' B.%BB%n

motion infolillation“by notion Information recor
genersati ng gnforflalie s& @8k udedeif géh&%ﬁlonsbﬂ'ﬂl@é 8(&1'&93@31 nal of the

25di fference between the predicted Signal of the target regi on and
the pixel siget refidihend aheehoti®al Mformation determination means further
adapted to direct storage of two pieces of motion information included
in the determined set in the motion information recording means,
wherein the motion compensation means is adapted to combine
10 two signals acquired from the reconstructed picture to generate the

predicted signal of the target region, the two signals combined based on

the two pieces of motion information in the determined set.

7. The image predictive decoding device according to claim 6,
15 wherein the data analysis means is adapted to extract, from
plural pieces of motion information stored in the motion information
recording means, encoded data comprising indication information that
identifies at least one motion information set consisting of two pieces of
motion information between which any one of constituent elements
20 differ in value,
the image predictive decoding device further comprising
prediction information decoding means adapted to decode the indication
information,
wherein the motion information determination means is adapted
25 to extract, based on the decoded indication information, a motion

information set to be used in generation of the predicted signal of the
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encodi ng the residual signal; decodi ng encoded data generated
by said encoding of the residual signal, to generate a reconstructed
residual signal; adding the predicted signal to the reconstructed
residual signal 5to generate a reconstructed pixel signal of the
target region; and storing, with picture recordi ng neans, the
reconstructed pixel signal as a part of a reconstructed picture,

wherein said generating, the predicted si naI Vi ng one
or nore not F%geﬁ ﬁ?%‘toﬁat%hﬁrmg o8 B’lﬁmB\atlB Ul Eth% aéﬁgsogﬁh‘?rtﬁf}eoﬁf
information _stored in the. notj.on informatign recgrdl nmean each of
the one or MAE J&PUOR, PE‘F?Hanofseﬁsmé"gﬁvgge?yoft T EPTREOR
bet ween whi gh _.any one of constituent elenents di ffer i n val ue;

sel ecting, ?’dﬁf‘ﬁﬂ’é\l’a%aélsor nore notion information sets, a 15 notion
information set to be used in generation of the predict ed si gnal of
the target region, and storing two pieces of notion information in

combini ng two oi ol & e lnre s RshrPRscPdih BR et R 1 efhim 6
bﬁsed on thsrt7wo pi eces of nmotion information in the selected set,
the

wherein the picture recording means is adapted to store a
plurality of reconstructed pictures,
wherein the motion information contains information to identify
10 the plurality of reconstructed pictures, and motion vectors,
wherein the plurality of reconstructed pictures stored in the
picture recording means are identified using respective frame numbers
during decoding of the respective reconstructed pictures, and
wherein the motion information derivation means is adapted to
15 derive a motion information set including two pieces of motion
information which contain motion vectors whose frame number of the

reconstructed picture is identical but whose values are different .

9. The image predictive decoding device according to claim 6
20 or7/,
wherein the picture recording means is adapted to store a
plurality of reconstructed pictures,
wherein the plurality of reconstructed pictures stored in the
picture recording means are identified using two reference picture lists,
25 each consisting of one or more reconstructed pictures,

wherein each piece of the motion information is configured to
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20t wo signals conbined to generate the predicted signal of the target
regi on. 12. An inmage predictive encoding programfor causing a
conputer to function as: 25region partition neans adapted to
partition an input picture into a plurality of regions;

predi cted signal generation neans adapted to determ ne notion
information for acquisition of a pixel signal froma reconstructed

R o cor r el <PRBA TR o) dRLliEne" B TpLfefElertec it gt 2
encodi ng tah%’ﬁoﬁ %#&ie&iﬂ&n 5 the plurality of regions partitioned
by the region'partitioh nmeans, and the predicted signal generation
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region fromthe recons
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to store the notion ornati on; r esi~dual generation
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being a difference between“the predicted signal of the“target region

and the pixeliciak@Mials, @hddiffetitoRllusLof RibtidEseABA. Si gnal encodi ng
nmeans adapted to encode the residual 15signal generated by the

resi dual signal generation neans; resi dual signal
reconstructi on neans adapted to decode encoded data generated by the

; iesing:@l si gnal en@odiTige MaaRe peedieties & odingddts urcotdingsiclaaly
e one of claims 6 to 9, wherein the motion information derivation means
10 is adapted to derive the motion information set to be used in generation

of the predicted signal of the target region, from plural pieces of motion

information associated with a region neighboring the target region.

11.  An image predictive encoding method comprising:
15 partitioning an input picture into a plurality of regions;
generating a predicted signal of a target region of an encoding
target out of the plurality of regions, said generating including
determining motion information for acquisition of a pixel signal from a
reconstructed picture having a high correlation with a pixel signal of the
20 target region, and generating the predicted signal from the reconstructed
picture based on the motion information;
storing the motion information by motion information recording
means;
generating a residual signal, the residual signal being a
25 difference between the predicted signal of the target region and the pixel

signal of the target region;
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addi ti on means adapted to add the predicted signal to the 20
reconstructed residual signal to generate a reconstructed pi xel
signal of the target region; and pi cture recordi ng neans
adapted to store the reconstructed pixel signal generated by the
addition nmeans, as a part of a reconstructed picture, 25wherein the
predi cted signal generation means conprises: nmotion infoilllation
derivation neans ada(% 0 derive .one, or nore notion information
sets out of plurafgR agd %ﬂeﬁéﬂﬁ #ignakor mat i on stored in the notion
i nformation recor ans, h the notio rmati qn set
const Sti g of ¢ o B BE GRCAGES oAnESTREIRG DB FHe R TGRATIE ot (BRe
of constituent ,el.enents dlff%ﬁg in val Ji ction
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pi cture bas i nformation in the sel ected
set, the tmgfbsn%g%gl |ar¥§ Sgﬂé%ggﬁg'l&ﬂ éf"he predi cted signal of the
tar get region. 15 onpri si ng:
extracting encoded Fg%ﬁ%w%%g?ﬁgﬁ%%}%@% "data of
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pi cture for generatlon |cte S| gna a target regio
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means, each of the one or more sets consisting of two pieces of motion
information between which any one of constituent elements differ in
value;

selecting, from the one or more motion information sets, a
15 motion information set to be used in generation of the predicted signal
of the target region, and storing two pieces of motion information in the

selected set in the motion information recording means; and
combining two signals acquired from the reconstructed picture
based on the two pieces of motion information in the selected set, the

20 two signals combined to generate the predicted signal of the target

region.

12. An image predictive encoding program for causing a
computer to function as:
25 region partition means adapted to partition an input picture into

a plurality of regions;
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storing the notion infoituation with notion infonnation recording
nmeans; generating the predicted signal of the target
regi on based on the 25 notion information; restoring a decoded
resi dual signal of the target region from encoded data of the
resi dual signal; addi ng the predicted signal to the decoded
residual signal to decode a pixel signal of the target region, and

sLoring.  Uh b oL LRl ST oA St SEAEEL B fler R hoton’
557 o AEARPEPHAB LR 004 SRR,
oF L1, B eCese Bl o, L P LASRELERR M I RY s lonciion
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a1 9CNCTaLhDK G pn UGl SHBR 5HEPTRLRR0 (gl

oL o TR SyRieofaer e fion A Belobn g piia
program f or yaaedoRGhd motion information;
motion information recording means adapted to store the motion
10 information;
residual signal generation means adapted to generate a residual
signal, the residual signal being a difference between the predicted
signal of the target region and the pixel signal of the target region;
residual signal encoding means adapted to encode the residual
15 signal generated by the residual signal generation means;
residual signal reconstruction means adapted to decode encoded
data generated by the residual signal encoding means to generate a
reconstructed residual signal;
addition means adapted to add the predicted signal to the
20 reconstructed residual signal to generate a reconstructed pixel signal of
the target region; and
picture recording means adapted to store the reconstructed pixel
signal generated by the addition means, as a part of a reconstructed
picture,
25 wherein the predicted signal generation means comprises:

motion information derivation means adapted to derive one or
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conputer to function as: data anal ysis neans adapted to extract
encoded data of notion information, the encoded data of notion

I nformation extracted out of a plurality of regions in a picture for
generation of a predicted signal of a 25target region of a decoding
target, and the data analysis neans further adapted to extract
encoded data of a residual signal from conpressed data,; not i on
I nformati on recordi.ng .neans adapt ed tgﬁ%ﬁﬁéﬁ t.he nofion, i nfaqrmati.on;

not i on conp%&tmﬁﬁoﬁéa A sefstait AlDIEERS PF BRloned 9%11‘13%911
of the target Il on based on he notion information; r esi dual
oi gnal T o5t SIORER O e il BHEHTRBOHEE AR e, BerHaFac ghdbe JTotig
brctare. fg'c%?f@fﬂ%%m o et e e el fepisces: ot em%t?cahaaanBn@ﬂen
egi on, 10aRdtThg 'ﬁﬁ?&%’]aﬁta?’rﬁﬁgvfgwwﬁaéﬁielﬁﬂ%ﬂﬁ%ﬁﬁ%éﬁﬁé}& Store
the gecoded pixel 31 a02hr&fcAoRdhforflathd SEREAMAYRLESS RESHEA%0 select
a motion information set to be used in generation of the predicted signal
of the target region, from the one or more motion information sets, and
the motion prediction information selection means adapted to direct
storage of two pieces of motion information in the selected set in the
10 motion information recording means; and
motion compensation means adapted to combine two signals
acquired from the reconstructed picture based on the two pieces of
motion information in the selected set, the two signals combined to
generate the predicted signal of the target region.
15
13.  Animage predictive decoding method comprising;
extracting encoded data of motion information, the encoded data
of motion information extracted out of a plurality of regions in a picture
for generation of a predicted signal of a target region of a decoding
20 target, and extracting encoded data of a residual signal from compressed
data;
storing the motion information with motion information
recording means;
generating the predicted signal of the target region based on the

25 motion information;

restoring a decoded residual signal of the target region from
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notion information derivation nmeans adapted to derive, from plural

pi eces of notion information stored in the notion information
recordi ng neans, one or nore notion information sets each consisting
150f two pieces of notion information between which any one of
constituent elenments differ in value; and nmotion information
determ nati on neans adapted to detennine, out of the one or nore

deri ved not %ﬁﬂo'éﬂﬂéfé%f &%ﬁﬁml%i ion infornmation set to be used

in generation of the predicted sig of the 20 target region, and

the motion infor nglaRty ¢k ngjr@u{&éd %gﬁﬁaﬁ ther d&@sdedd aali@dalt Sigdial apt

storage of two pieces of tion information in the determned™set in
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conpensati on nmeans i's adapted to conbine two signals acquired

from the regenstdinig rechny, cherdecbdsghirel bitgal W8 2patesra RtonBirieRd
information in the determ ned set, the two signals conbined to

genersat e t heigoegli cted signal of the target region.
deriving, out of plural pieces of motion information stored in the
motion information recording means, one or more motion information
sets each consisting of two pieces of motion information between which

any one of constituent elements differ in value; and
10 determining, from among the derived motion information sets, a
motion information set to be used in generation of the predicted signal
of the target region, and directing storage of two pieces of motion
information in the determined set in the motion information recording

means,

15 wherein said generating the predicted signal comprises
combining two signals acquired from the reconstructed picture based on
the two pieces of motion information in the determined set, to generate

the predicted signal of the target region.

20 14. An image predictive decoding program for causing a
computer to function as:

data analysis means adapted to extract encoded data of motion

information, the encoded data of motion information extracted out of a

plurality of regions in a picture for generation of a predicted signal of a

25 target region of a decoding target, and the data analysis means further

adapted to extract encoded data of a residual signal from compressed
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20

25

data;

motion information recording means adapted to store the motion
information;

motion compensation means adapted to generate the predicted
signal of the target region based on the motion information;

residual signal restoration means adapted to decode a residual
signal of the target region from the encoded data of the residual signal;

picture recording means adapted to add the predicted signal to
the decoded residual signal to decode a pixel signal of the target region,
and the picture recording means further adapted to store the decoded
pixel signal as a part of a reconstructed picture;

motion information derivation means adapted to derive, from
plural pieces of motion information stored in the motion information
recording means, one or more motion information sets each consisting
of two pieces of motion information between which any one of
constituent elements differ in value; and

motion information determination means adapted to determine,
out of the one or more derived motion information sets, a motion
information set to be used in generation of the predicted signal of the
target region, and the motion information determination means further
adapted to direct storage of two pieces of motion information in the
determined set in the motion information recording means,

wherein the motion compensation means is adapted to combine
two signals acquired from the reconstructed picture based on the two
pieces of motion information in the determined set, the two signals

combined to generate the predicted signal of the target region.
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