DESCRIPTION IMAGE PROCESSING DEVICE AND IMAGE PROCESSING METHOD TECHNICAL
FIELD [0001] The present disclosure relates to an image processing device and an image
processing method. Specifically, the present disclosure relates to an image processing device and an
image processing method capable 10 of improving encoding efficiency. BACKGROUND ART [0002] In
recent years, devices, which handle image 15 inférmation as digital data, which, in such a case, aim to
transmit and store information with a high efficiency, and which conform to a scheme such as MPEG
(Moving Picture Experts Group), for compressing image information using orthogonal transformation,
such as discrete cosine 20 transformation,%g{giggg&gtion compensation by utilizing redundancy
that is unique to the image information have becomeé widespread in bothformation distribution in
broadcasting statidfis-andRfEseptionGniordiridry Hom e AZE[0003] £ S 3 IFGpEficulsy, MPEG2
(International Organization for Standardization and International Electrotechnical Commission
(ISO/IEC) 13818-2) is defined as a general-purpose image encoding scheme and is presently widely
30 used in -a‘widéYardié df dgplications for professional use and consumer use as standards for both
interlaced- 2 sgapning images and sequential scanning images and standard and high-definition
images. By employing the MPEG2 compression scheme, for example, a coding rate (bit rate) of 4 to 8
MbpsisaHomﬂedfoﬂgﬁhﬁéﬂéééﬂ-diSClOSuf@ relates to an image

processing device and an image processing method.
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information have become widespread in both
distribution in broadcasting staticns and information

reception in ordinary homes,

25 (000373
In particular, MPEGZ {(Internatiocnal Organization
for Standardization and International Electrotechnical
Commission (ISC/IEC) 13818-2) is defined as a general-
purpose image encoding scheme and is presently widely
30 used in a wide range of applicatiocns for professional use



5 scanning image of a standard resolution with 720 x 480 pixels, and a coding rate (bit rate) of le to 22
Mbps is allocated for an interlaced-scanning image of a high resolution with 1920 x 1088 pixels. As a
result, a high compression ratio and a good image quality can be 10realized. [0004] The MPEG2
has been mainly intended for high-imagequality encoding appropriate for broadcasting, but was not
compatible with an encoding scheme for realizing a I5lower coding rate. (bit rate.) [a higher
compression ratic than that of MPEGi. With the popularity of mobile terminals, the demand for such an
encoding scheme is expected to increase in the future. To respond this, standardization of MPEG4
encoding schemes have-heen:20£onficened. With regard:to. an image,gncading scheme, the
specification thereof was confirmed as the international standard [SO/IEC 1496-2 in December in
1998. [0005] In additio-ift récentyars  driginalf for te 95%purposeBPvides coding for television
conferencing, stardardizatiep-efspegifications-of & standardaalled.8.261: [IT0sT, {loternational
Telcommunication Unjon Telecommunication Standardization Sector) Q6/16 VCEG (Video Coding
Expert Group)) has progressed: .26 198 knowrt 10 Achisie highetendodiid effidency although it
requires a geeatesamatntof eemputatiens for-encading sand decedingithancanventional encoding
schemes such as MPEG?2 and MPEGA4. Moreover, currently, as part of the activity of MPEIG4,
standardization for incorporating furctions, Which are not %gﬁboﬁédlﬁ@ H26F iftdthe’t. 261, is
performed as Joint Modelsof EnhrarcedCompressionideniCading:toreatize highrencoding efficiency.
[0:006] The schedule of standardiz t['gon sppwedﬁt,hat,ﬁ it became anternational standard under the
name of H.264 and MPEGZ4'PAH-10 {Advaficed Vid8d tading, Herginaier referfed tdas AVC) in

March, 2003. ceompression ratio and a good image guality can be
i0 realized.
[0004)
The MFEG2 has been mainly intended for high-image-
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[0007] However, setting the size of a macroblock to 16 x  pixels is not optimal for a large image frame
named UHD (Ultra High Definition; 4000 x 2000 pixels) that will become an obj.ect of the next
generation encoding scheme. [0009] Thus, the standardization of an encoding system called
HEVC (High Efficiency Video Coding) has been 20¢urrently developed by JCTVC (Joint Collaboration
V.ideo Coding), which is a joint standardization organization. of ITU-T and ISO/I, for the purpose of
further improving the encoding efficiency compared to AVC (for example, see Non-Patent Document
1). [0009] In the HEVC encoding scheme, a coding u(CU) is defined as the same processing unit as
the mecroblock:irithe=AVYE sghemen Thersize of £ lis ot fixeddo kb dbpixets:uakke the macroblock
of the AVC scheme. but is 30 designated in. image compression information in respective sequences.
4 [0020] Howg\%ﬁ%ﬁ order %ﬁ‘ﬁ%rbv%%ﬁ%gdﬁl@’ofc mﬁiigﬁt\?&ioﬁssuéicﬁg ‘madian prediction defined in
the AVC scheme,a mdthodithat alléwsriporah predietorbanddspatiotemporaipredictor” as well as
“spatial predictQ” to.he used as. %%ngiggt%% if” Sgulrggg)clt%/g amJQtiOQ ,\gegﬁ?rsig%% b{@&g taken into

consideration (for example, see Non-Patent Document 2). [0011]
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Thus, the standardization of an encoding system
called HEVC (High Efficiency Video Coding) has been
currently developed by JCIVC (Joint Collaboration Team-
Video Ccding), which 1s a joint standardizatien

organization of ITU-T and ISO/IEC, for the purposs of
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urther improving the encoding efficiency compared to AVC
(for example, see Won~-Patent Document 1).
(00033

In the HEVC encoding scheme, a coding unit (CU) is
defined as the same processing unii as the macroblock in
the AVC scheme. The size of CU is not fixed to 16 x 14
pixels unlike the macreblock of the AVC scheme but is

designated in image compression information in respective

seguences.



10Moreover, a method called motion partition merging in which merge flag and merge left flag are
transmitted is proposed as one of encoding schemes for motion information (for example, see
Non-Patent Document 15 CITATION LIST NON-PATENT DOCUMENT [0012] Non-Patent
Document 1: Thomas Wiegand, Woo-Ji_ Han, Benjamin Bross, Jens-Rainer Ohm, Gary J. Sullivan, 20
"Working Draft 1 of High-Efficiency Video Coding", JCTVCC403, Joint Collaborative Team on Video
Coding (JCT-VC) of ITU-T 5G16 WP3 and ISO/TEC JTC1/5C29/WG11 3rd Meeting: Guangzhou, CN,
7-15 October, 2010 Non-Patent Document 2: Joel Jung, Guillaume Laroche, 25
"Competition-Basegh scheme for Motion Vector Selection and Coding," VCEC-ACO6,
ITU-Telecommunibatibns Standardization Sector STUDY GROUP 16 Question 6, Video Coding
Experts Group (VCEG)' 29t \ieeting: REGEnfhR, AttR 21 7218y 2006 BONGPatent Document 3:
Martin Winken, Sebast gchbofer Haricharan-kakshmangPetley Marpe,;Simen Qudin, Matthias Preiss,
Heiko Schwarz, Mischa Siekmanny Karsten Suehring, and Thomas Wiegand, "Description of video
coding technology Brop8Sed by Fraurttitter PHIPS O RFC ATE6 ApAR2019PSUMMARY OF THE
INVENTION PREBLEMS TQ BE SOLVED:BY=THE:INVENTHON [00431: 10Howeverthese techniques
illustrate processesén the same giew only and cannot perform-r-view vector

ufed as candidates Ior predictive motion vectors has been

taken into consideration (for example, see Non-Patent

Document 2.
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is proposed as one of encoding schemes for motion

information (for example, see Non-Patent Documeni 3.
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prediction in the case of multi-view encoding. Thus, encoding efficiency may decrease. [0014] present
disclosure is made iof the situations, and aims to suppress a decrease in the encoding efficiency.
SOLUTIONS TO PROBLEMS 20[0015]. According to an aspect of the present disclosure, there is
provided an image processing device including: a predictive vector generating unit that generates a
predictive vector of a current parallax vector of a 25°current block used in prediction using correlation
in a parallax direction using a reference parallax vector referred when generating a predictive motion
vector, when encoding the current parallax vector; and a difference vector generating unit that
generates a diffgﬁirg%ggj\éggﬁg?[ be}wgggﬁt@eggﬂur;era:tagghrgrllax vector arhlfd the prggic}jve vector generated
by the pred.ictivé vector genefating unit. [0016] ~ —The predicfive Vettor gendtating unit may
generate a predictivervettor of the corrent pardlidxvettdrusing aparatiaxsesteraha co-located block
included in a cozlocat IG time different fram a current,picture,of the same view as a current
view. [0017] Thg%%gg%gﬁegﬁ\%gg%géngﬁaétjini(jﬁﬁﬁ “ana"?%%? thel co-I6cated bloek t6 be available when a
property of a 107 ¥€€tor ot e gubrentibiockois identicaktd & property:of evedsi of the co-located block.
[0016] s The;property: g%gh%gggtgf is, gtype of a vector, and the predictive vector generating unit
may set the co- .

SUMMARY OF THE INVENTICN

PROBLEMS TO RE SOLVED BY THE INVENTION

[0013]

10 However, these technigues illustrate processes in
the same view cnly and cannot perform inter-view vector
predicrion in the case of multi-view encoding. Thus,
encoding efficiency may dscrease.

[0014]
15 The present disclosure is made in view of the

situations, and aims to suppress az decrease in the

encoding efficiency.

SOLUTIONE TO PROBLEMS
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la located block to he available when the property of the vector of the current block is a parallax vector
and the property of the vector of the co-located block is a parallax vector. [0019] 20The predictive
motion vector generating unit may determine the property of the vector of the current block and the
property of the vector of the co-located block using POC (Picture Order Count) that indicates an output
order of pictures. 25[0020] The predictive motidh vector generating unit may determine the
property of the vector of the current block and the property of the vector of the co-located block using
the POC of the current picture, the POC of a 30 current reference picture referred from the current
picture, the POC of the co-located picture, and the POC 7 of a co-located reference picture referred
from. the co-located picture. [0.021] The predictive motion vector generating unit may determine
that the property of the Veetar:ofithe ticureentsblock agehthesproperty-ofitheavecten of the co-located
block are parallax yegtors when the POC o the cyrrent picture s identical to the POC of the current
reference picture referred from the current picture and the FCC of the co-located pictute is identical to
the FCC of the éclééatédgefcreneepietire referted from! the eododated pieture: [@022]-Thedictive
vector generating unitunay set fhe 15.co-lacated sblock to he pot,available when the property of the
vector of the current block is different from the property of the vector of the co-located block. [0023]
The property ofthe vectords afijpe 6 réferéneé 20 picture) hndithie predictive vector generating unit

may (0017}
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using POC (Picture Order Count) that indicates an ocutput
crder of pilctures
25 [CG20]

The predictive motion vector generating unit may
determine the property of the vector of the current block
and the property of the vector of the co-located block
using the POC of the current picture, the POC of a

30 current reference picture referred from the current

picture, the PCC cof the co-located picture, and the 2OC



set the co-located block to be not available when the type of the reference picture of the current block
is diffemedt from the type of the reference picture of thefl co-located block. 25[0024] The property
of the vector is a type of a reference picture, and the predictive vector generating unit may skip a
process of searching a reference index when the tyPe of the reference picture of the current block is a
long reference type and the type of the reference picture of the co-located block is a long reference
type. [0025] The predictive vector generating unit may generate a predictive vector of the current
parallax vector using a parallax vector of a reference block included in a 5 picture of the same time as
a current picture of a view, different from.the current view. [00261 ., ; The predigtive vector generating
unit may scale the reference parallax vector based on a positional 10 relationship between a current
picture and a reféfericed Plcgéferred when generat a predictive motion vector to generate a
predictive vectorpf the current parallax vector. [0027] The predictive vector generating unit may
generate a predictive vector of the current motion vector using a reference motion vector referred
when, generating a pretficive-ffotich VEctdr whén eieoting fieéafreRfmstion ¥éctor of the current
block usedsin predigtion 20 using coxkelation in-atemparal direction, and the differepge vector
generating unit may generate a difference vector between the current motion vector and the predictive
vector generatétt B thé predicive Vattdgeridrating TRET0028F “Lerreprétietivé vector generating
unit may generate-the pregligtivesvector of $he uriat metien vector using a-metigp:vector of the
reference block included in a picture of the same time as the current picture of a view different from the
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property of the vector of the co-located block.
(00231
The property of the vector is a type of a refarence
20  picture, and the predictive vector generating unit may

X

set the co-leocated block te e not availlable when the
type of the reiference piciture of the current bklock is
different from the type of the reference picture of the
co-iccated block.

25 [00Z24]

of a reference
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The property of the vector is a zvyp

picture, and the predictive vector generating unit may

skip a process of searching a reference index when the
tyvpe of the referance picture of the current block is a

-

long reference type and the type of the reference picture

(9]
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of the co-located block is a long reference type.



9 The predictive vector generating unit may generate a predictive vector of the current motion
vector using a motion vector of a reference block included in a picture of a time different from the
current picture of the same 5 view as the current view. [0030] The predictive vector generating unit
may scale the reference motion vector based on a positional relationship between the current picture
and a reference 10 Picture referred when generating a predictive motion vector to generate a
predictive vector of the current motion vector. [0031] The predictive vector generating unit may
generate 15 the predictive vector using a vector of a block located at the same position as the current
block in a state Wiergia position of a pixel of a picture of the same time as the current picture of a view
different from the current giew rjas.§bjjftevd. 29&00327] ___The Predigtiyg vector generating unit may set a
shift amount of the image according to a parallax vector of a RéighborinGiregian of i€ current block.
[0033] 25The predictive vector generating Unitmay use:arparaiax veetordatan Xadireetion, of the
neighboring blogk, In which.the value ofa parallax yectorn a.y-ditection Is not zero as the shift
amount. [0034] 30The predictive vector generating unit may use a
5 picture of the same time as a current picture of a view

different from the current view.
[00z28]
The predictive vector generating unit may scale the

ing
reference parallax vector based on a positional

10 relationship between a current picture and & reference
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vector to generate a predictive vector of the current

parallax vector.
(00271
15 ine predictive vector generating unit may generate

a predictive vector of the current meotion vector using a
reference moetion vector referred when generating a
predictive moticn vector, when encoding the current
motion vector of the current block used in prediction
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edictive vector generated by the predictive vector

The predictive vector generating unit may generate
the predictive vector of the current motion vector using

moticn vector of the reference block included in a
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picture of the same time as the current picture of a view
20 different from the currsnt view.

[0629]



value calculated from parallax vectors in an X-direction, 10 of a plurality of the neighboring blocks in
which the value of a parallax vector in a Yedirection is not zero as the shift amount. [0035] 5The
predictive vector generating unit may use an average value or a median value of the parallax vectors
in the X-direction, of the plurality of the neighboringgblocks in which the value of the parallax vector in
the Y-direction is not zero as te shift amount of the image. 10[0036] The predictive vector
generating unit may set the shift amount of the image according to a global parallax vector. [0037]
Further, according to an aspect of the resent disclosure, there is provided an image processing
method. of an image pragessing.device, for allgwing the image processing device fo execute:
generating a predictive vector of a. current parallax vector of a current block 20 used in prediction
using correlation & paraifascdifeEtisit usSing a fefeienee paralfax Vettor referded whehn generating a
predictive motien veetorywhenrencoding4he cutrentpasallax veetor.and generating a.difference vector
between the current parallax vector and the 25 generated predictive vector. [0038] According to
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at the same positicn as the current block in a state
where a position of a pixel of a picture of the same time
as the current picture c¢f a view different from the
current view is shifted.

20 L00321
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The predictive vector generating unit may

shift amount of the image according to a parallax vector

cf a neighboring region of the current block.
[0033]
Z5 The predictive vector generating unit may use a

parallax vector in an X-direction, of the neighboring
block in which the value of a parallax vector in a v-
direction is not zero as the shift amount.
[0034]

30 The predictive vector generating unit may use a

value calculated from parallax vectors in an X-direction,



correlation in a parallax direction using a reference parallax vector referred when generating a
predictive motion vector, when decoding the current parallax vector; and an arithmetic unit that
performs an operation of 5 adding the predictive vector generated by the predictive vector generating
unit to a difference vector between the current parallax vector and the predictive vector to reconstruct
the current parallax vector. [00391 10Further, according to another aspect of the present disclosure,
there is provided an image processing method of an image processing device, for allowing the image
processing device to execute: generating a predictive vector of a current parallax vector of a current

block 15 used irb@reﬁgi%tiqu{]:g@igglyc%rgelagignﬂigi% parallax d'rQCti%n usigg% {gferggce parallax vector

referred when generating a pre

ctivé motion vettor, when decs |%gjfﬁe ctirrént pgrallax vector; and

performing an opératiorrdf addintpthesgenerated predictive dectarttoca differemcez20-vector between
the current parallax sgctar.gnd the predictive vector to reconstruct the current parallax vector. [0040]
According to still another aspect of the present 25 disclosure, there is provided an image processing
device includingt @predictive vector generating unit that sets a co-located block to be net available
when a type of a. reference picure afia, current blockls different from.a type gf the reference picture of
a co-located block 30 included in a co-located picture of a diffefent time from a current picture when
encoding a curréHfAAidN"FEctsr 12 8f i éarrelit blotkadsediin pradietion usirmg: earrelation in a
temporal direction andsgenerates aipredictiveryector of the cyrent mation.yeetor using a reference

motion vector referred when generating a predictive motion
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generated predictive vector.
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According to another aspect of the present

i

disclosure, there is provided an image processing device
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including: a predictive vector generating unit tha
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generates a prediciive vector of a current paralla

vector of a current block used in prediction using



5 vector; and a difference vector generating unit that generates a difference vector between the
current motion vector and the predictive vector generated by the predictive vector generating unit.
[0041] 10Further, according to still another aspect of the present disclosure, there is provided an
image processing method of an imaae processiqg device, for allowing the image processing device to
execute: setting a co-located block to he not available when a type of a reference 15 picture of a
current block is different from a type of the reference picture of a co-located block included in a
co-located picture of a different time from a current picture when encoding a. current motion vector of
the current block ysed-inpredictionusing.correlation.in g,2Q temporal direction. and generating a
predictive vector of the current motion vector using a reference motion vector referred when
generating aitéaittive mM6Hnm vettore antgerisratinge differeAce viestotisétiveen the current motion
vector and the.generated predictiue vegtar,25f0042L .., none aspeetafthe present disclosure, a

predictive vector of a current parallax vector of a current block used in prediction using correlation in a.
parallax dire@ioh Rigéiieratedd bsing'a r&ferete 0 paraliadve B Fefei@d When generating a
predictive mation: vecter,avhenencoding the euprent parallaxvectory 13.aad a d'fference vector
between the current parallax vector and the generated predictive vector is generated. [0043] According
to another aspect of tife présentdisciosare; A préditiive SetiorGid erreht Parallax Fector of a current
block used in-ptedietion-usiny eerrelationsn 4. parallax-disection is:generated using a reference parallax
vector referred when generating a predictive motion vector, when decoding the current 10 parallax
vector; and an Gperation of édi%na hé generatéd pradicfive YEctor to a difference vector between the
current paralledcvector and the predictive vector to reconstruct the current parallax vector is performed.
[0044] }gAccording to.a é{t}iQ ra,nothgga %é@g%t g,fothaen%c%ggt ~

EXelol roaspect of the present
disclosure, there is provided an image processing method
of an image processing device, for allowing the image

processing device to execute: generating a predictive

vector ¢f a current parallax vector of a current block
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adding the generated predictive vector to a difference
20  wector between the current parallax vector and the
predictive vector to reconsitruct the current parallax
VEeCTLor.
[00407
According to still another aspect of the present

osure, there is provided an image processing device
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25 disc
including: a predictive vector generating unit that sets

a co-located block to be not available when a type of a
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reference picture of a current block is di
type ol the reference picture of a co-located block
30 included in a co~located picture of a different time from

+—

a current plcocture when enceoding a current motion vector
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disclosure, a co-located block is set to be not available when a type of a reference picture of a current
block is different from. a. type of the reference picture of a co-located block included in a co-located
picture of a 20 different time from a current picture when encoding a current motion vector of the
current block used in prediction using correlation in a temporal direction a predictive vector of the
current: motion vector is generated using a referen & motion vector referred when 25 generating a.
predictive motion vector; and a difference vector between the current motion vector and the generated
Predictive vector is generated_ EFFECT'S OF THE INVENTION 30[0045] 14 to process images.
In particular, it is possible to suppress,a;decrease in encoding efficiency, RRIEE DRSERIETION OF
THE DRAWINGS [0046] 1 is a diagram for describing an example o the types of prediction
units. Fig. 2s% diaframor Hesefibirg an exaiplersfisighbbring regioits used for reference
image index determinatien in-a-mexge mbde temporal.corelation Fegion. . ..:Fig,, 3 is a diagram for
describing an example of reference image index determination conditions in a merge mode temporal
correlation regidii FEig” 478 FARGFalff o FESCFHBRIGEIE of &it6rAl Thiretatis #6gion determination
method_ 5 Figc5ds a diagramder deseribing.an exampleof a-method of determining an image that
includes a. temporal correlation. region. Fig. 6 is a diagram for describing an example of 20
positional relatigh&fip betivedn a currert Tegitiand afehis6ral tofreRtidiFrégiBRc 1o Fig. 7is a
diagram: illustrating-an example-of:sealing-ofa metianyeetor of a-temparal correlation. region. 25Fig. 8
is a diagram iIIustra&iﬂp(gtan example of a reference relationship of a 3-view image.

precictlve vector generating unit.
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referred when generating a predictive motion vector; and
generating a difference vector between the current motion

4.

vector and the generaled predictive vector.
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In one aspect of the present disclosure, a
predictive vector of a current parallax vector of a
current block used in prediction using correlation in a

parallax direction is generated using a reference

T
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30 parallax vector referred when generating a predictive

motion vector, when encoding the current parallax vector:



Fig. 9 is a diagram for describi
parallax vector with respect to

ng an example of allocation of a reference image when predicting a
a current region. Fig. 10 is a diagram for describing an example of

allocation of a reference image when predicting a motion 15 vector withspect to a current region_

Fig. 11 is a block diagram illus

trating a main configijgation example of an image encoding device. Fig.

12 is a block diagram illustrating a main 5 configuration example of a motion parallax

prediction/compensation unit.

Fig. 13 is a block diagram 1_ ustrating a main configuration

example of a temporal parallax correlation predictive vector generating unit. 10Fig. 74 isam for
describing an example of sebeme-selectiony 1cty el isa diagram fordescribing the way of

determining avadlabiof a co-lo

cated vector. 16 is a diagram for describing an example in which

a co-located vet&foriSavailablel® SeTigatris ardiddfm iRusteating ah exapeestsintax of a

sequence paramegter:set.

20Fig. 19 is a diagram illustratingexample of syntax of a prediction unit.

Fig. 18 is a diagram illustrating an example of syntax of a slice header.
Fig. 20 is a flowchart for

describing an example i TR How? of 8ncéricdting HiBeess. Fig 21 iB EEfGWEart for describing an

example ot
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25 the flowchart of an inter-motion prediction process. Fig. 22 is a flowchart for describing an example
the flow of a merge mode process. Fig. 23 is a flowchart for describing an example of the flow of a
parallax motion vector prediction process. 30Fig. 24 is a flowchart, for describing an example of the
flow of a temporal parallax correlation prediction process. Fig. 25 is a flowchart continued from
rig. 22, for describing an example of the flow of the]témporal parallax correlation prediction process.
Fig. 26 is a flowchart continued from Fig. 23, for describing an example of the flow of the temporal
parallax correlation prediction process. Fig. 27 is a flowchart continued from Fig 24, for describing

an example of the flow,af the temporal 10 parallax carrelation.predigtion process,  Fig. 28is a

flowchart for describing an exampfe of the flow of a scheme-1 process. Fig. 29 is a flowchart for
describing an eXampleéfthe A6WGHEE Schenme3ptocesss £icHE.30 is a flowchart for describing an
example of the flow of a scheme-4-2 process_ Fig. 31 is a block diagram illustrating a main
configuration example of an image decoding device. Fig. 32 is a block diagram illustrating a main 20

confi.guration eXarple oF & Motion Paradiax contpérisation unit. Fig. 33 is a flowchart for describing
an example of thedlow of a decoding process. Fig- 34 is a flowchart for describingexample of

Fig. 1 is a diagram

g 3 ~
: =

or describing an example of

F

the types of prediction units.
Fig. 2 1s a diagram for describing an example of

neighboring regions used for reference image index

10 determination in a merge mode temporal correlaticn region.
Fig. 3 1s a diagram for describing an example of
reference image index determination conditions in a merge
mede temporal correlation region
Fig. 4 is a diagram for describing an example of a
15  temporal correlation region determinastion method.
Fig. 5 is a diagram for describing an example of a

method of determining an image that includes z temporal
correlation region.
Fig. & is a diagram for describing an example of
20 positicnal relationship between a current region and a
temporal correlation region.
Fig. 7 is a diagram illustrating an example of

scaling of a motion vector of a temperal correlation

region.
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a diagram illus
tionship of a 3-view image.
Fig. 9 is a diagram for describing an example of
allocation of a reference image when predicting a

parallax vector with respect to a current region.
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30 Fig. 10 is & diagram for describing an example of

alleocation of a reference image when predicting a motion



the flow of a prediction process. Fig. 35 is a flowchart for describing an example of the flow of a
motion parallax compensation process. Fig. 36 is a flowchart for describing an example of the
flow of a motion parallax vector generation process. 30Fig. 37 is a block diagram illustrating another
configuration example of the image encoding device. 17 Fig. 38 is a block diagram illustrating a
main configuration example of a motion predlctlonfc?owensatlon unit. Fig. 39 is a block diagram
illustrating a main configuration example of a vector predicting unit. 40 is a block diagram
illustrating a main configuration example of a different picture-based predictive vector generating unit.
Fig. 41 is a flowehart for describing an example of the flow. of 8 motion prediction/compensation
process. Fig. 42 is a flowchart for describing an example of the flow of a vector prediction process.
Fig. 43 is a flowchart f6F Beseértbing dr exarmpleior tieflowléia prediétive ¥eetdrgeneration process. .
44 is a flowchartfor deseciibing.ap,example.of ., ;neha different picture-based prebictive vector
generation process. Fig. 45 is a flowchart for describing an example of the flow of a shift amount
determining process. 26Fig. 46 i$% didgrantillisiatiag awgﬁéﬁr*b?reref%naaﬁﬁanﬁement of a current

block and neighbetingblaeks: example of a motion parallax
rrediction/compensation unit.
Fig. 13 is a block diagram illustrating a main
configuration example of a temporal parallax correlation

predictive vector generating unit.

10 Fig. 14 is a diagram for describing an example of

schaeme selection.

determining availability cf a co-located wvector.

Fig. 16 is a diagram for describing an example in
15 which & co-located vector is available
Fig. 17 15 a diagram illustrating an example of
syntex ¢f a sequence parametar set
Fig. 18 is a diaggram illustrating an example of
syntax o0f a slice header
20 Fig. 19 is a diagram illustrating an example of

Fig. 20 is a flowchart for describing an example of
the flow of an encoding process.
Fig. 21 is a flowchart for describing an example of

25 the flowchart of an inter-motion predicticon process.
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Fig. 22 is & flowchart for describing an example
the flow of a merge mode process.

fig. 23 1s a flowchart for describing an example o

h

the flow of a parallax motion vector prediction process.

s a flowchart for describing an example of

[

10 Fig. 24

bk

the flew of a tempeoral parallax correlation prediction



Fig. 47 is a block diagram illustrating another configuration example of an image decoding. device. Fig.
48 is a block diagram illustrating a main 25 coion example of a motion compensation unit. Fig. 49
is a block diagram illustrating a main configuration example of a vector decoding unit. Fig. 50 is
a block diagram illustrating a main configuration example of a different picture-based 30 predictive
vector generating unit. Fig. 51 is a flowchart for deséribing an example of 18 the flow of a motion
compensation process. Fig. 52 is a flowchart for describing an example of the flow of a vector
decoding process. 53 is a flowchart for describing an example of the flow of a predictive vector
generation ProGess.... | Fig. 54 is a flowchart for describing an example of the flow of a different
picture-based predictive vector generation process. Fig. 55 is a flowchart for describing an
example of 10 the flowofa skift amount determining process:d  £rd=ig F56 is adiagram illustrating an
example of the yuay.of generating.g predictive vegtor,, . legg.t%é is a diagram for describing a
parallax and a depth. 15Fig. 58 is a difor escrbing an example of a prétﬁctlve vector generating
method. PR B9 is7% floWeharefor descrbitig ahcexamplesfthe flow of a predictive vector

describing an example of the flow of the temporal
parallax correlation prediction process.

Fig. 27 is a flowchart continued from Fig. 24, for
describing an example of the flow cof the temporal

10 parallax correlation prediction process.
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describing an example of

Fig. 31 is a block diagram illustrating a main
configuration example of an image decoding device.

Fig. 32 is a block diagram illustrating a main

20 configuration example of a moticn parallax compensastion
unit,
Fig. 33 is a flowchart for describing an example of
the flow of a decoding process.
Fig. 24 is a flowchart for describing an exanple of
25 the flow of a prediction process
Fig. 35 is a flowchart for describing an example of
the flow of a motion parallax compensation process.
Fig. 36 is a flowchart for describing an example of
the flow of a motlion parallax vector generation process.
30 Fig. 37 is a block diagram illustrating another

configuration example of the image encoding device.



20 the flow of a different picture-based predictive vector generation process. Fig. 61 is a flowchart
continued from Fig. 60, for describing an examale - the flow of a different picture-based predictive
vector generation process. 25Fig. 62 is a diagram for describing an example of the aspect of a
reference image for a. fixed background application. Fig. 63 is a diagram for describing an exempla of
the aspect of a reference image for a stereo appllcat-i'on 30Fig. 64 is a diagram. for comparing
examples of enca image types and vector properties. 19 Fig.. 65 is a diagram for describing an
example of a neighboring block. Fig. 66 is a diagram for describing an example of handling of a
temporal correlation bloc:}gancig 3 Qegg@hor&qig Qlock b am Flg 67 |s aflowchart for describing an
example of the flow of a PU motion (paralla)o vector and reférence ndex: generatlon process.

Fig. 68 is a flowehaftifer seserbingramekanyleofin theflaw of acherge’ (skipmodei process. Fig. 69
is a flowchart for,describing an example of the flow of a process of generating candidate motion
(parallax) vectors from a temporal correlation block. Fig. 70 is a flowchart for describing an
example of the flow of & Pfocess 6fdéterriifihg theprasehteisfa staling proeess for a motion
(parallax) vector of, aitemporal.couelationblogk and the presence. of.a &anqkdate Fig. 71is a
flowchart for describing an example of 20 the flow of an AMVP mode process. Fig. 72 is a flowchart for
descnbwm]anexanuﬂe%ﬁ“' 40 '1s a2 block diagram illustrating a main

configuration example of a different picture-based

predictive vector gen
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ig. 41 is a flowchart for describing an example o

the flow of motion prediction/compensation process.
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Fig. 42 is & flowchart for describing an example of
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ig. 43 is a flowchart for describing an example o

the flow of a predictive vector generation process.

15 Fig. 44 is a flowchart for deszcribing an example of
the flow of a different picture-based predictive vector

it
§}]
w3

20 Fig. 46 is a diagram illustrating an example of
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Fig. 47 is a block diagram illustrating ancther
configuration example of an image decoding device
Fig. 48 is a block diagram illustrating a main
25 cenfiguration example of a motion compensation unit.

Fig. 49 is a block diagram illustrating a main

configuration example of a vector decodine
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Fig. 50 is a block diagram illustrating & main
configuration example of a different picture-based

30  predictive vector generating unit.
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1g. 51 is a flewchart for describing an example of



the flow of a process of generating candidate motion (parallax) vectors from spatially neighboring
blocks. Fig. 73 is a flowchart for describing an example of 25 the flow of a process of generating
candidate motion (parallax) vectors from blocks on the left side. Fig. 74 is a flowchart continued
from Fig. 73, for describing an example of the flow of a process of generating candidate motion
(parallax) vectors from 30 blocks on the left side. FT& 75 is a flowchart for describing an example of
20 the flow of a process of determining the presence of a scaling process for a motion (parallax) vector
of a neighboring block and the presence of a candidate. Pig. 76 is a flowchart for describing an
example of 5 theflow 03,2 process of aenerafing candidate.paliag (parallax) vectors from blocks on
the upper side. Fig. 77 is a flowchart continued from Fig. 76, for describing an example of the flow
of a process of generating candideate otior (paidllaky veétors Ffidrns blocks:amHe upper side.

Fig. 78 is a flowghart:fox deseriping.an example Qf the flow of a PU motion (parallax) vector and
reference index generation process. Fig. 79 is a flowchart for describing an example of 15 the
flow of a merge (skip) mode p}%Cégsla flowchart for describing an example of

5 the flow of a predictive vector generation prccess.
Fig. 54 is a flowchart for describing an example of

he flow of g different picture-based predictive vector

ot

eneration process.
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Fig. 55 is a flowchart for describing an example of

16 the flow of a shift amcunt determining process.
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way ©f generating a predictive vector.

Fig. 57 is a diagram
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predictive vector generating method.

Fig. 5% is a flowchart for describing an example of

Fig. 60 is a flowchart for describing an example of
20 the flow of a different picture-based predictive vector
generation process.
Fig. &1l is a flowchart continued from Fig. 60, for
describing an example of the fliow of a different picture-

based predictive vector generation process.
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25 Fig. 62 is a diagram for describing an example of
the aspect cof a reference image for a fixed background

application.
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ig. 63 is a diagram for describing an example of

the aspect ol a reference image for a2 stereo application.
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reference image types and vector properties.



Fig. 80 is a flowchart for describing an example of the flow of a process of generating candidate
motion (parallax) vectors from a temporal correlation block. Pig. 81 is a flowchart for describing
an example of 20 the flow of an AMVP mode process. Fig. 82 is a diagram for describing an
example of handling of a neighboring block. Fig. 83 is a flowchart for describing another example of
the flow of a process of generating candidate 25 motion (parallax) vectors from blocks on the left side.
Pig. 84 is a flowchart continued from Fig. 83, for describing another example of the flow of a process of
generating candidate motion (parallax) vectors from blocks on the left side. Fag. 85 is a flowchart for
describing an example of the flow. of a process of determining the presence of a_21 _candidate motion
(parallax) vector for a neighboring block. ~~°~ Fig. 86 is a flowchart for deacrbing ahother example of
the flow of a process sbdetesmiringithe 5 presence of a scaling process for a motion (parallax) vector
of a neighboring block and the presence of a candidate, Fig, 87 is a flowshart for describing another
example of the flow of a process of generating candidate

handling of a temporal correlation block and a

5 neighboring bleock.
Fig. 67 is a flowchart for describing an example of
the fiow of a PU motion {parallax) vector and reference

index generation process.

Fig. 68 is a flowchart for describing an example of
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Fig. 62 is & flowchart

the flow of a process of generating candidate motion

(parallax) vectors from a temperal corrslation block
Fig. 70 is a flowchart for describing an example of
15 the flow of a process of determining the presence of a

Fig. 71 is a flowchart for describing an example of

20 the flow of an AMVP mode process.
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Fig. 72 is a flowchart for describing an exampl
the flow of a process of generating candidate motion
(parailax) vectors from spatially neighboring blocks.

Fig. 73 is a flowchart for describing an example of

25 the flow of a process of generating candidate motion
(parallax} vectors from blocks on the left side.

Fig. 74 is a flowchart continued from Fig. 73, for
describing an example of the flow of a process of
generating candidate moticn (parallax) vectors from

30 blocks on the left side.

Fig. 75 is a flowchart for describing an example of



10 motion (parallax) vectors from blocks on the upper side. Fig. 68 is a flowchart continued from
Fig. 87, for describing another example of the flow of a process of generating candidate motion
(parallax) vectors from blocks on the upper side. 16Fig. 89 is a flowchart continued from Fig. 88, for
describing another example of the flow of a process of generating candidate motion (parallax) vectors
from blocks on the upper side. Fig. 90 is a diagram for describing still another 20 example of
handling of a. temporal correlation block and a neighboring block. Fig. 91 is a. flowchart for
describing still another example of the flow of a process of generating candidate motion (parallax)
vectors from blocks an the left sidbi 25Fig. 92.is a jlovv\\y/ﬁcﬁhar'g‘g(oqsinueqrfrom Fig. 91, for describing still
another examplé of the Tlow 6f & process of generating candiats Bli6A (paralfak) Yectors from blocks
on the left side. #ig.193.4s a:flovwcharf for deseribing stillzanothex B0wexample-af the flow of a process of
generating candid ion (parallax) vectors from blocks on.the upper side. 22 Fig. 94 is a
flowchart continlGlé%g*]??(y)g1r(rgl)£lf“i:éj(.3(9%:%‘?%(i”r%deas”E:AF:ib%ﬁr?éa stil @nother 8>‘(aranp?::-‘g %ﬂ’hgg flow of a process of
generating candidate niotion (Paraliax) vectors:from blockszen thée upperside:amp 1Eig 05 is a block
diagram illustrating a:main gentiguration.example of. 3 personal computer. . .Fig. 96 is a block
diagram illustrating an example of a schematic configuration ofa”té]evismﬁ“apparatus. 97 is a block
diagram illustratifg &hlexamples $0 Ofa Selvematie configuraditn afmemobilésphone. Fig. 98 is a
block diagram illustrating gn example,of:a schematic.ccnfgiraten QF a ecording/reproducing

apparatus. Fig. 99 is a sbllo’ck diagram illustrating an example
describing an example of the flow of a process o
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generating candidate motion (parallax) vectors from
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Fig. 78 is a flowchart for describing an example o
the flow of a PU motion {(parallax) vector and reference
index generation process.

Fig. 7% is a flowchart for describing an example of

Fig. B0 is a flowchart for describing an example of
the flow of a process of generating candidate motion
(parallax) vectors from a tempoeral correlaticn block.

Fig. 81 is a flowchart for describing an example of
20 the flow of an AMVP mode process.

Fig. 82 is a diagram for describing an example of
handling of a neighboring block.

Fig. 83 is a flowchart for describing another

example of the flow of a process of generating candidate
25 motion (parallax) vectors from blocks on the left side
Fig. B4 is a flowchart continued from Fig. 83, for
describing another example of the flow of a process of
generating candidate motion (parallax) vectors from
locks on the left side.
3240 Fig. 85 is a flowchart for describing an example of

the flow of a preocess of determining the presence of a



of a schematic configuration of an imaging apparatus. MOON FOR CARRYING OUT THE
INVENTION [0047] Hereinafter, modes (hereinafter referred to as embodiments) for carrying out
the present disclosure will be described. The description will be given in the fdllowing order: 1.
First embodiment (Image encoding device) 2. Second embodiment (Imabe decoding device)
253. Third embodiment (Image encoding device) 2% 4, Fourth embodiment (Image decoding device)
5. Fifth embodiment (image encoding device and Image decoding device) 6. Sixth embodiment
(Image encoding device and Image decodingLee) 7. Seventh embodiment ( or rter) 23 8. Eighth
embodiment (A t X lg §48 Fir tembodlmen [Motlon rediction] In image
encoding such gg%@égn&%v%rﬁge €eo lC:Lg)jd"ng) or HEVC (Ir—hélh %ff“me%y?/rdeg Coding), motion
prediction usin@é@rfr?élatlon in the temporal direction (between frames) is erformed. [0049] 10The AVC

deﬁne5|ayemxiMOCkS§98ha@énggﬂgﬂggg%chart for describing another

example of the flow of a process of determining the

1

presence of a scaling process for a motion (parallax)
vector of a neighboring block and the presence of a
candidate.

Fig. B7 is a flowchart for describing another
example of the flow of a process of genserating candidate

10 motion (parallax) vectors from blocks on the upper side.

Fi 88 1s a flowchart continued from Fig. 87, feor

Q

describing ancther example of the flow of a process of
generating candidate motion (parallax) vectors from

bleocks on the upper side.

15 Fig. B9 is a flowchart continued from Fig. 88, for
escribing another example of the flow of a process of
enerating candidate moticn {parallax) vectors from

g

blocks on the upper side.
Fig. 80 is a diegram for describing still another

20  example of handling of a temporal correlation block and

Qr

neighboring block.
Fig. 91 is a flowchart for describing still another
example of the flow of & process of generating candidate

motion (parallax) vectors from bleocks on the left side.
25 Fig. %2 i1s a flowchart continued from Fig. %1, for
describing still another example of the flow of a process

of generating candidate motion (parallax) vectors from

{0

blocks on the left side.

Fig. %3 is a flowchart for describing still ancther
30 example of the flow of a process of generating candidate

motion (parallax) vecitors from blocks on the upper side.



or sub-macroblocks as processing units of such a prediction process, and the HEVC defines coding
units (CUs). [00,50] The CU which is also called a coding tree. block (CIE) is a partial region of a
picture-base Image, which. plays the same role as the macroblock in tha AVC. The size of the
macroblock is fixed to 16 x 16 pixels whereas the size of the CU is not fixed but is designated in 20
image compression information, in respective sequ@%ces. [0051] For example, the largest size
(ICU: Largest Codn. Unit) and the smallest size (SCU: Smallest Codinb Unit) of-the CU are defined in
a sequence parameter set (SPS) 25 included in output encoded [0052] Each ICH can be split into

CUP of the smaller size.that is pot smaller than the size of SCU)by setting . split flag = 1. A CU having
the size of 2N x 2N is split 30 into CUs having tha size of N x N which is one layer below when the
value of split_flatf &-Lo 9w [0058] L anrGRREr aheCWds splitirro predictibnaunitss@ts) which are
regions (partial £89igas Of & picture: hase.image)serving.as processing. units of intrg or
inter-prediction. Moreover, the CU is split into transform units (TUs) which are regions (partial regions
of a picture-base’ififatie) Serving &8 pFdcessifg units of orthogonal transform_ Presently, the HEVC
can use 163x 16 and 32x32 orthegonakiransform:ip.additian ta 4% 4:10.and,8.x 8 orthogonal
transform. [0054] . In encoding schemes in which CUs are defined and vari.ous processes are

performed in unitd of EUEHs i thEa P e of a personal computer.
Fig. 96 is a block diagram illustrating an example
of a schematic confiquration of a television apparatus.

Fig. 97 is a block diagram illustrating an example

F
o
a
h
o

schematic configuraticn of a mobhile phone.

o0

Fig. 98 is a block diagram illustrating an example
of a schematic configuration cof a recording/reproducing

apparatus.

B 99 is a block diagram illustrating an example
15 cf a schematic configuration of an imaging apparatus

MODE FOR CRRRYING OUT THE INVENTION

10047}

Hh

Hereinafter, modes (hereinafter referred to as

[

20 embodiments) for carrying out the present disclosure will
be described. The description will be given in the

following order:
L. First embodiment (Image encoding device)

Z. Second embodiment (Image decoding device)

[

25 3. Third embodiment {Image encoding device]
4. Fourth embocdiment {(Image decoding device)

5. Fifth embodiment (Image encoding device and
Image decoding device)

6. Sixth embodiment (Image encoding device and

image dec !

LAad
[

ding device)

O
Q

7. Seventh embodiment (Computer)



HEVC, it can be regarded that macroblocka in the AVC 15 correspond to LCUs. However, the CUs
have a layer structure, the size of LCUs on the uppermost layer is generally set to 128 x 128 pixels, for
example, that is larger than the size of macroblocks of the AVC. [0055] In the following
description, the "region" includes all of tha various types of regions described above (for example,
macrobiocks, sub-aacrbblocks, ICUs, CVOs, 2 Us, PUs, "Ph's, and the like) (and may be any one of
the regiono). The "region” may naturally include units other 25 than the above-described units, and
units that are not usable depending on the content of description are appxppriately excluded. [0056]
Fig. 1 illustrates a configuration example of predictign units (PUs) which are the units of predictior
process for CUs which gfe %Lg%ﬁﬁseo:?oe%%%%ﬁg'pr@ e%% cf‘(BE fﬁ\%%llﬁé{t?gt%ﬂeih Fig. 1, four types of PUs
can be formed fo¥ @h&ICU. The four large squares illustrated in Fig. 1 indicate CUs, and rectangles or
squares inside tpglaggeéguggﬁ)g}gii%gqﬁUs. Numbers indicate the index of each 5 PU but do not
indicate the content of an image. [0057] As illustrated in Fig. 1, in the example on the top-left
corner, a CU indiieles oherPEEN X2N). That is, in this case, the CU is equivalent to the PD.

Moreover, 10 in the exarble qn thedopdight corner, the GR s vertically splitinta two regions and
includes two horizontally long PUe (2N x N). Further, in the example on the bottom-left corner, the CU

is horizontally divided hitotwo Fedfons afll ikéludestvevettigaty it PUe (N'25502N). Moreover, in
the example Onﬁbgcﬁ%@m‘r{igm9%”%63?@%_@%i%Me@}Qa@%@r@eﬁﬁg%%maHYLSep@ciﬂgg two regions (four
regions in total) anq"includeas four square PUs (N x N). A pattern that is to be used among these
patterns is detefRfietd*&Ecordimy f the’ cBhteht Z8tthe cost function value of prediction results) of an

image. [0049]
i0 The AVC defines layered blocks such as macroblocks
or sub-macroklecks as processing units of such a
prediction process, and the HEVC defines coding units
(CUs) .
[00350]

15 The CU which is alsc called a coding tree block
(CTB) 1s a partial region cf a picture-base image, which
plays the same role as the macrobhlock in the AVC., The
size of the macroblock is fixed to 16 x 16 pixels whereas
the size of the CU is not fixed but is designated in

20 image compression information in respective seguences.
(00517

For example, the largest size {LCU:

Unit) and the smallest size (8CU: Smallest Coding Unit)

cf the CU are defined in a sequence parameter set (SP3)
25 included in cutput encoded data.
(00523
Fach LCU can ke split into CUs of the smaller size
that 1s not smaller than the size of SCU by setting
split_flag = 1. A CU having the size of 2N x 2N is split
30 into CUs having the size of N x N which is cne layer

below when the value of split flag is "1."



[0058] Non-Patent Document 3 proposes a method (merge mode) called Motion Partition. Merging
as one motion 25information encoding scheme. In this method, two flags, that is, MergeFlag and
MergeLeftFlag, are transmitted as merge information which is the information on the merge mode.
MergeFlag - 1 indicates that motion information of a. current region (also referred to as a target
region.) X 30 which is a processing target is the safe as motion information of an upper neighboring
region T adjacent to the current region or a left neighboring region L adjacent to the current region. In
this case, MergeLeftFlag is included in the merge information and is transmitted. MergeFlag = 0
indicates that the,metion information of a current region X is different from the motion information of
any one of the neighboring region T and the neighboring region L. In this case, the motion information
of the current region X E#rahsmittédh{0059} 10WehHert the: motioreinformationtof tire current re)ron X is
the same as the mation,information of the. peighboring, region;l, MergeFlag.= 1 and MergeLeftFlag = |
are satisfied. When the motion information of the current region X is the same as the motion
information of tHé heighboting ARFiGR TS MérgeFleg =51 and-viekgelefRFiay 220 are satisfied. [0060]

In such a merge made, 3 temperally neighhoring:region (iemparal gorelation region) as well as the 20
spatially neddhhoring regions L and 97 is considered to be used as a candidate region to be merged
with the currentregion X=T0081] As filistrated it Eig 2 the Fefdréné8dmate'25 idexes are
determined as insthe table-illustrated: in: keg;<3 based onthegeference image,indexes of a left
neighboring region. A, an upper neighboring region B, top-right neighboring region C adjacent to a
current region (CrfrefiE blgtk) Wﬁ@ﬁ%é”é“farg@fﬁfﬁ@b%@’ceéé’"e%.HEVC can use 16 x

16 and 32 x 32 orthogonal transform in addition to 4 x 4
10 and B8 x 8 orthogonal transform.
[CO54]
In encoding schemes in which CUs are defined and
various processes are performed in units of CUs as in the

HEVC, 1t can be regarded that macroblocks in the AVC

}_i
n

correspend to LCUs. However, the CUs have a layer

structure, the size of LCUs on the uppermost layer is

generally set to 128 x 128 pixels, for example, that is
ltarger than the size of macroblocks of the AVC.

[0055]

20 In the following descripticn, the "region" includes
21l of the varicus types of regions described above {for
example, macrobleocks, sub-macroblocks, LCUs, CUs, SOUs,
PUs, TUs, and the like) {and way be any cne of the
raegicns}. The "region" may naturally include units other

25 than the above-~descriked units, and units that are not

usable depending con the content of description are

appropriately excluded.

[0056]

Fig. 1 illlustrates a configuration example of

30 prediction units (PUs) which are the units of prediction

process for CUs which are the units of encoding process.



30[0062] In the table illustrated in Fig. 3, the second to 27 fourth columns from the left respectively
indicate the states of the reference image indexes of the neighboring regions A to C. The first column
from the left is the determined reference image index. "x," "y," and "z" 5 indicate optional natural
numbers and "-1" indicates that the neighboring region cannot be referred to. [0053] When there is
only one region that can be referred to among the rieighboring regions A to C, the reference 10 image
index of that block is used. Moreover, when there are two regions that can be referred to among the
neighboring regions A to C, the smallest reference image index is used. Further, when all of the
neighboring regions. A to C cannat be referred to, the reference irege 15index is set to O, [0064]

The temporal cc%r?el%\%ci)ﬁsiééﬁ)%%o&ﬁea%[gmpidraﬁt)? afound the %rrgH? ré’éﬁ%r):b ﬁhigﬁrirs“%dprocessing
target, is deternfined @s:illGStratédhén Fig: 4. Ia:Fig. 4ather2G |eft tegions indibate parial regions of a.
current picture (Curehic) (also gefeg;qu t0 as g target picture) which ils;j% target.tg b‘eﬁgr(?é:essed, and a
top-left rectangle among the regions’is a current region (éUrrP“O). Moreover, ﬁwe rightregions in Fig. 4
indicate partial 25 végions of ‘a-tempatat corfelation picture (eolPic)Hecatedetensgoradiyaround the
current pictpe.Jp thistemporal corglation. picture, a.regign ineluding a pixel at the same position as
the bottom-right pixel of the current region is a temporal correlation region (colPU). 30 When this
region is not reféFablé] a region including a pixel at the same position as the central pixel of a

™

As illustrated in Fig. 1, in the example on the

tep-left corner, a CU includes one PU (ZN x 2N). That is,

in this case, the CU is eguivalent to the PU. Moreover,

s
<o

in the sxample on the top-ri

v

}‘1

vertically split inte two regions and includes two

et

horizontally long PUs (ZN x N). Further, in the example
on the bottom-left corner, the CU is horizontally divided

into two regions and includes two vertically long PUs (N

Jnt
L

x ZN). Moreover, in the example on ithe bottom-right
corner, the CU is vertically and horizontelly split into
twe reglons {four regions in total) and includes four
sguare PUs (N x N). A pattern that is to be used among
these patterns is determined according to the content
20 {the cost functicn valiue of predicticn results) of an
image.
[GO58]

Non-Fatent Document 3 proposes a method [merge

3

mode) called Moticn Partition Merging as one motion

25 information encoding scheme. In this method, twoe f1

[
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that is, MergeFlag and Mergel lag, are TLransmitted as

o

merge information which is the informaticn on the merge
mode . MergeFlag = 1 indicates that motion information of

a current regicn (also referred to as a target regicn) X

=

30 which 13 & processin ti

N
)

9

»]
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target is the

informaticon of an upper nelghboring region T adjacent to

-



28 decoding Legion is set as the temporal correlation region (co120). [0065] Moreover, the
temporal correlation picture is determined as illustrated in Fig. S. For example, when a current picture
is a B-picture and collocated_from_10 flag is "1," a picture indicated by a reference image index "0" of
List Li is upod as a temporal correlation picture. Moreover, when a current 10 picture is a P-picture or a
B-picture and collocated_from_10 flagis "0," a pictﬁ?e indicated by a reference image index "0" of List
10 is used as a temporal correlation picture. [0066] 15Further, a jump flag is set as illustrated in Fig. 6
according to a positional relationship between a current picture and a. temporal correlation picture. For
example, as illustrated.on the upper side,of Eig. & 2 temposal position.of.a temporal correlation picture
in a 20 reference image jumps over the current picture (the current picture is present between the
temporal correldtforfpietlretand fife refersrice iradge) thelunipflag 486t to "1." [0067] Moreover, a

temporal position-ef;a temperal cortelation picture in axeference image daes pat jump over the current
picture (the current picture is not present between the temporal correlation picture and the reference

image), the jump RFE Set 16 "0. TS tid jump fragfis OR t&incethe dlrfeRtrietion becomes an
interpolatiop betwee the temperal coxrelation regmbiand 29 the reference image.ofthe temporal
correlation region, the reliability of the predictive vector is high. [00681

motlion infofmation ¢f any one of the nesighboring region T

and the neighboring region L. In this case, the motion

information of the current region X is transmitted.

[0058]

is the same as the motion information of the neighborin
region L, MergeFlag = 1 and MergeleftFPiag = 1 are
satisfied. When the motion information of the current

region X is the same as the motion information of the

o

Lens

neighbering region 7, MergeFlag = 1 and MergeleftFlag = 0

oot

are =satisfied.

!

<O
<&

607
In such a merge mode, a temporally neighboring
regicn (temporal correlation regilon) as well as the

20 spatially neighboring regions § and T is ceonsidered to be

used as a candidate region to be merged with the current

[
¥

indexes are determined as in the table illustrated in Fig.
3 based on the reference image indexes of a left
neighboring region A, an upper neighboring region B, a
top~right neighboring region C adiacent to a current
region {(current block) which is a targst to be processed.
30 [COeZ]

In the table iilustrated in Fig. 3, the second to



Moreover, although a motion vector mvCol of the temporal correlation region is used when generating
a predictive vector pmv, in this case, the motion vector of the temporal correlation region is scaled
similarly to the example illustrated in rig. 7. That is, scaling is performed as in the following
expressions (1) and (2) 10 based on a temporal distance A between a current region and a reference
image of the current region and a temporal distancé B between a temporal correlation region and a
reference image of the temporal correlation region. [0069] 15if A and B are identical, omv = mvCol - (1)
If A and B are not identical, pmv = mvCol x (A/B) (2) [0070] However, in the case of multi-view images,
an image 20 includes a ulurality of.views ,ggd.lpa;gll% gég%igg% lusin(% gorrgajrati.%lg1 between views (in
the parallax direction) is aiso performed. ﬁ‘ig. gillustrates an example of a reterence relationship of a
3-view image. [60ZLE25 FHedge illustrated i Figial® includes:imadges of threecliewsiGyd, and 2. In Fig.
8, POC Indicates thedndex of fime. Margovet, JLichiym.ndicales the.nex of decading order. [0079]
30View 0 is called a base view and is encoded using temporal prediction that performs prediction
using 30 tempdéial esréltidn: Viewerzcalietla norifease View' afld is eaeddéd Using temporal
prediction and parallax prediction, lm the parallax prediction, an encoded. view Q and g view 2 can be
referred to. View 2 is called a non-base view and is encoded using temporal prediction and parallax
prediction. In the'Farafiax prédiction Sie eRcoded view o catbeTeferied to.

[GO83]

When there is only one region that can be referred
tce among the neighboring regions A to C, the reference
10 image index of that block iz used. Moreover, when there
are two regions that can be referred to among the

neighboring regions & to C, the smallest reference image

= 5 -
Iy

urcher, when all of the neighboring

arence image

=

iy

regions A to C cannct be referred to, the re

o

(93]

index is set to

o

10064}

The tempcral correlation region, located temporally
around the current region which is a processing target,
is determined as illustrated in Fig. 4. In Fig. 4, the

20 left regions indicate partial regions of a current

plcture (CurrPic) (alsc referred to as a target picture}
which is a target to be processed, and a tep-left

rectangle among the regions i1s a current region (CurrPU).
Moreover, the right regions in Fig. 4 indicate partial

25 regions cf a temporal correlation picture (colPic)
located temporally around the current picture. In this
temporal correlation pilcture, e region including a pixel
at the same position as the bottom-right pixel of the

current region is a temporal correlation region (colPU).

%]
[

¥
G

When thils region is not referable, & region including a

pixel at the same pesition as the central pixel of a



[0073] However, as described above, the conventional 10 predictive vector relates to motion vectors
only and encoding (prediction.) of a parallax vector indicating a positional relationship between partial
images that are the same or most similar between views, generated in parallax prediction across views
has not been taken into 15 consideration. The parallax vector is information that corresponds to a
motion vector of temporal prediction and is uped fof ffemporal prediction that generates a predicted
image of a current region using different imiages of different views of the same time. Thus, it may 20
be not possible to predict parallax vectors appropriately and the encoding efficiency may decrease.
(0074  _ Therefare: Jndne pyesent techiaus, as desaribed tglow, prediclion of.araliax vectors and
motion vectors 25(motion parallax vectors) of a multi-view image is performed. [0075] For example,
prediction of a parallax vector (also referred to as a current parallax vector) of a current region is
performed similagly ¢ the example illustrated Fig. 9. In this example, a reference image of the same
view (view id = 1) is allocated to a. reference image index O of List 1, and a reference image of a
different view (view id 219¥ &CafGcatédto Ersterénceiade deX 1 PIoo76]¢ L SWhen the reference
image index O (RefRiekistQ]) List Liis.used:fora tempokal correlation picture Ltheyegtor-of a temporal
correlation region (colPicB) included in the temporal correlation picture is employed

current pilcture is a B-plcture and

collocated from 10 flag is "1," a picture indicated by a

reference image index "0" of List L1 is used as a

iy

temporal correlation picture. Moreover, when a current

10 picture is a P-pilcture or & B-pilcture and
collocated from 10 flag is "0," a picture indicated by a

reference image index "0" of List L0 is used as a

tempeoral correlation picture.

[0066]

15 Further, a jump flag is set as i1llustrated in Fig.
& according to a positiconal relationship between a
current picture and a temporal correlation plcture. For

the upper side of Fig. &, a

&

example, as 1liustrated on
temporal pesition cf a temporal correlation picture in a

20 reference image jumps over th

o

current picture (the
current plcture is present between the temporal
correlation picture and the reference image), the Jjump

L L4

ag is seft to 1.
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Moreover, a temporal position of & temporal
correlation picture in a reference lmage does not jump
over the current picture {the current picture is not
present between the tempcral correlation picture and the

reference image}, the jump flag is set to "0. When the
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"i," since the current region becomes an
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roolation between the temporal correlation reglon and
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10 as a predictive vector during a parallax vector that refers to different views of the same time. [0177]
Moreover, when a reference image index 1 (RefPicList[1]) of List 1 is used for a view correlation
picture, the vector of a view correlation region (colPicA) included in the view correlation picture is
employed as a predictive vector during a parallax vector that refers to different view of the same time.
[0078] 20That is, in the present technique, in order48 predict a current parallax vector, all reference
image indexes are used as candidates for a correlation picture. Moreover, it is determined whether the
vector of each correlation region is a parallax vector similarly to the 25 vector of the current region.
[0079] Moreove{hgreuigtign of a mation vegt(%rh(glggreferrqd to as a;&current motipn vector) of a

current region is performed similarly 1o the exampleé illustrated: 30

'fig?fllcﬁf Iﬁefﬁilsoé&ample, a

reference imepélof thie sanve. view (Béwt i - 1) islattadatedtec refetencelithage 32 index 0 of List 1,
and a reference, ;age ]of a different view (view id - 2) is allocated to a reference image index 1. [0080]

10

j—x
1§ 4]

20

Moreover, although a motion vector mviol of the
temporal correlation region is used when generating a
predictive vector pmv, in this case, the moticn vector of
the temporal cerrelation region is scaled similarly to
the example illustrated in Fig. 7. That is, scaling is
performed as in the following expressions (1) and (2)
based on a temporal distance A betwsen a current region
and a reference image of the current regicn and a
temporal distance B between a temporal correlaticn region
and a reference image of the temporal correlation region.

[0069]

However, in the case of multi-view images, an image

incliudes a plurality of views, and parall

o8}
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waing correlation hetween views (in the parallaw

s

directicn) 1ls also performed. Fig. & illustrates an

images of three views 0, 1, and 2. In Fig. 8§, POC
indicates the index of time. Moreover, PicNum indicates

the index of decoding order.

View 0 is called a base view and is encoded using

temporal prediction that performs prediction using



When the reference image index 0 Re PicList[0]) of List 1 is used for a temporal correlation picture, the
vector of a temporal correlation region (colPicB) included in the temporal correlation picture is
employed as a predictive vector during a motion vector that refers 10 to different times of the same
view. [0081] Moreover, when a reference imz;_?e index 1 (RefPicList[1]) of List 1 is used for a view
correlation picture, the vector of a view correlatio Pegion 15(colPicA) Lncluded in the view correlation
picture is employed as a predictive vector during a motion vector that refers to different times of the
same view. [0082] That is, in the present technique, in order to 20 predict a current motion vector, all
reference image;indexes are used as candigales for.a couelation picture, Moreover, it is determined
whether the vector of each correlation region is a motion vector similarly 6 five V&Etor of the current
region. 25  2Morebver Esealintgeprocessiwhen & paraflax vectorisdusetras azpredictive vector is
performed as foliows. That s, the predictive vector is sgaled;hased on an.inter;view distance between
the current region and the 30 reference image thereof and an inter-view distance between the
correlation re&oﬁ%dath%ll%felzeﬁééqm%é@?ﬁi@%@oﬁf{OOSﬂ}ew 2 is called a

S non-base view and is encoded using temporal prediction
and parallax prediction. In the parallax prediction, the
encoded view 0 can be referred o,

[0073]

However, as described above, the conventional

Fomd
o

predictive vector relates to motion vectors only and
encoding (prediction) of a parallax vector indicating a
vositional relationship between partial images that are
wne same cor most similar between views, generated in
parallax prediction across views has not been taken into
15 consideration. The parallax vector is information that
ccrresponds to a motion vector of temporal prediction and
is used for temporal prediction that generates a
predicted image of a current regicn using different
images of different views of the same time. Thus, it may
20 be not possible to predict parallax vectors agpropriately
and the encoding efficiency may decrease.
(0074}
Therefore, in the present technique, as described

below, prediction of parallax vectors and motion vectors

St s

25 (motieon parallax vectors) of a multi-view image is

=h

performed.
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For example, prediction of a parallax vector (also
referred to as a current parallax vector) of a current

region is performed similarly to the example illustrated

[
o

I

g. 9. In this example, a reference image of the
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In the conventional technique, since only the motion vector is predicted, only a temporal distance is ¢
used. However, in the case of multi-view images, it is necessary to predict the parallax vector and thus
the present technigue also uses the inter-view distance. Accordingly, it is possible to improve the
encoding efficiency. 10[00851 [Image encodingdevice] is a block diagram illustrating a main
configuration example of an image encoding device’which is an image processing device. 15[00861
An image encoding device 100 illustrated in Fig. 11 encodes image data using a prediction process
similarly to the encoding scheme such as AVC or HEVC. However, the image encoding device 100
encodes a multizvigw image 29including a pluralit of view images. In the finc description, a. case
where a 3-view image including three view images’is processed as an examp?e of a'multi-view image
will be describedr:Hewever faétually ithesintage enéedingedevite 400ccdar encdde @emulti-view image
25 incibdin an opfighal,pymber of.view points(views) [00871, . .As llystiated in Fig. 11, the image
encoding device 100 includes an AID converter 101, a screen rearrangement Utfer 102, an arithmetic
unit 103, an 300riifSgonal transform unit 104y a. quantization unit 105, a lossiess enpoding unit 106,
and an accymulgtigndauffer 34 107. Moreover, the image encoding device 100 includes an inverse
guantization unit 108, an inverse orthogonal transform unit 109, an arithmetic unit 110, a loop filter
When the reference image index 0 (RefPicList[0]} of

List 1 is used for a temporal correlation picture, the

vector of a temporal correlation region (colPicR)

included in the temporal correlation picture is employed

0 as a predictive vector during a parallax vector that
refers to different views of the same time.
f0077]

Moreover, when a referesnce image index 1

(RefPiclist(i]) of List 1 is used for a view correlation

ot

picture, the vector of a view correlation region

jmi

{colPich) included in the view correlation piciure is
employed as a predictive vector during a parallax vector
that refers to different view of ths same time.
[0078)]

20 That is, in the present technigue, in order to

predict a current parallax vector, all reference image

Moreover, it is determined whether the vector of each

correlation region is a parallax vector similarly to the

25 vector of the current region.
[0G74]

Moreover, prediction of a moticon vactor f{also
referred to as a current motion vector) of & current
region is performed similarly to the example illustrated

30 in Fig. 10. In this example, & reference image of the

same view (view id = 1) 1is allocated to a reference image



111, a decoded picture buffer 112, a selector 113, an D intra-prediction unit 114, a motion parallax
prediction/compensation unit 115, a predicted image selector 116, and a decoded'-view picture buffer
121. [0088] The A/D converter 101 performs A/D conversion on 10 input Mnage data and supplies the
converted image data (digital data) to the screen rearrangement buffer 102 which stores the image
data. The screen rearrangement buffer 102 rearranges the frames of an image arranged in  stored
order according to a GOP (Group Of. Picture) that the frames are rearranged in the order for encoding
to obtain an image in which the frame order is rearranged and supplies the image to the arithmetic unit
103 together Wi'ghrghngi w_ID and PQC of the image. [0089] 20The screen re@r[an%erpent buffer 102
supplies the image in-which the frame ordet is réarrahged fo tho Mnra-predictiors anit 114 and the
motion parallaxpredictionfcompensatiorn: anit Lléctogetherowith the wiewidb and:RPOC of the image. The
view ID is information far idemtifyi.ng a viewpoint and the POC is information for identifying the time.
[0090] The arithmetic unit 103 subtracts a predicted image supplied from the intra-prediction unit
114 CT the motict¥ 80 barallax prediction/compensation unit 115 via the predicted. image selector 116
from the image read frqdhe 23 seLasn earrangement buller 0240 alvain diffesgnoe information
thereof and outputs the difference information to the orthogonal transform unit 104. i009‘1] 5For
example, in the'case of drfiriage whieh ds stbjected t¢ itk eacddings thé arithmetie unit 103
subtracts the pregdicted image suppliedfromtheJnyaprediction unit 114 romthe image read from the

screen rearrangement buffer 102. Moreover, for example, in the
included in the temporal correlation picture is employed

as a predictive vector during a motion vecteor that refers
10 to different fimes of the zame view.

[GOBL]

picture, the vecter of a view correlation region
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inci in the view correlation picture is
emplcyed as a predictive vecter during & motion vector
that refers to different times of the same view.
[Gogz|
That is, in the present technique, in crder to
20 predict a current motion vector, all reference image
indexes are used as candidates for a correlaticn picture.

Moreover, it iz determined whether the vector of each

[

correlation regicn i1s a moticn vector similarly to the
vector of the current region.
25 (00831
Morecver, & scaling process when a parallax vector
is used as a predictive vector is performed as follows.
That is, the predictive vector is scaled based on an
inter-view distance between the current region and the

30 refsrence lmage therecf and an inter-view distance

between the correlation regicn and the reference image



10 case of an image which is subjected to inter-encoding, the arithmetic unit 103 subtracts the
predicted image supplied from the motion parallax prediction/compensation unit 115 from the image
read from the screen rearrangement buffer 102. 15[0092] The orthogonal transform unit 104
performs orthogonal transform such as a discrete cosine transform or a KarhuneneLoeve transform
with respect to the difference information supplied ffem the arithmetic unit 20 103. The orthogonal
transform method is optional. The orthogonal tranoform unit 104 supplies the transform coefficients to
the quantization unit 105. [0093] The quantization unit 105 quantizes the transform 25 coefficients
supplied from thﬁehgggogonal transform unit 104. The quantization unit 105 sets quantization
parampters baséd on fe information on a target coding rate and performs quantization. The
guantization, methoekis optional. The quantization unit 105 supplies the 50 quantized transform
coefficients to the lossiegs gggo_gig%@ %QQQ?@[@&?@WQ The lossless enggging unit 106 encodes
the transform coefficients quantized by the quantization umit 10 accorglngyto an optional encoding
scheme. Moreover, i$the tossess. encodingrt1 08 mcquiresanfrazprédittionstcermation including
informationsor the ke that,incieates an intra-prediction made from fne jnirapredictiop unit 114 and
acquires inter-prediction information including information that indicates an 10 inter-prediction mode,
motion parallaxV&etSERTorniation, ehd-thetlike frontthemotior-paratiast predictidriicompensation unit
115. Further, the lossless encoding.unit 106 acquires,filter coefficients and.the like used in the loop
filter 111.

Accordingly, it is pessible to improve the encoeding

efficiency.

ig. 11 is a bleock diagram illustrating & main
configuration example of an image encoding device which

is an image processing device.

15 [008Be]

An image encoding device 100 illustrated in Fig. 11
encodes image data using a prediction process similarly
to the encoeding scheme such as AVC or EEVC. However, the
image encoding device 100 encodes a multi-view image

20 including a plurality of view images. In the following

descripticn, a ca

[43]

e where a 3-view Image including three

=

view images is prccessed as an example of a multi-view

fod

mage will be described. However, actually, the image
enceding device 100 can encode a multi-view image
25 including an optional number of view points (views).
(00873
As illustrated in Fig. 11, the image encoding
device 1490 includes an A/D converter 101, a screen
rearrangement buffer 102, an arithmetic unit 103, an

30 orihogoenal transficrm unit 104, a guantization unit 105, a

lossless encoding unit 106, and an accumulation buffer



[0095] The lossless encoding unit 106 encodes these various types of information according to an
optional encoding scheme and incorporates (multiplexes) the information as part of the header
information of the 20 encoded data. The lossiebs encoding unit 106 supplies the encoded data
obtained by encoding to the accumulation buffer 107 which accumulates the encoded deta. [0096]
Examples of the encoding scheme of the lossless 26 encoding unit 106 include a variable-length
encoding and an arithmetic enpoding. An example of the variable-length encoding includes
context-adaptive variable length coding (CAVLC) which is defined in the [4.264/AVC scheme. An
exampip of the 'thmﬁgg C_:(7:'([J1co?cjingnanlude‘s %contgxt-_ 30 a%aptive bipary arithmetic coding (CABAC).
[0097] 37  ~Thé accumuiation buffer 107 tefmporarily toresthe encodét d4fsupplied from the
lossiess encoding enit=l 06:2FHe aecumwlation:bufiér, 167 autputssthecencodechdata stored therein to a
recording device ((ecerdina mediurp), 5(not ilystiated). a transmission line, and the fike in the
subsequent stage, for example, at a pregetermmed timing as a bit stfeam:. That is: vafious items of
encoded information are suppliddrd the tvecdodiie sidel J0088]sk0Moteaver] the transform coefficients
quantizeddn the quantization.unit 105 are alsq supplied to the inverse quantization unit 108. The
inverse quantization unit 108 performs inverse quantization on the guantized transform coefficients
according to affhethotcorrespoindingas the quahtization of theeiiamtizationamit 105. The inverse
Quantization method:is optional aslong as thednethod carresponds 1o, the guantization process of the
guantization uTi(t)ngOgj The inverse quantization unit 108 supplies the obtained transform

The A/D converter 101 performs A/D conversion on

i0 input image data and supplies the converted image data
(digital data) to the screen rearrangement buffer 102
which stores the image data. The screen rearrangement
buffer 102 rearranges the frames of an image arranged in
the stored crder accerding to a GOP (Group Cf Picture) so

15 that the frames are rearranged in the order
to cbtain an image in which the frame order is rearranged
and supplies the image to the arithmetic unit 103

tegether with the view ID and POC of the image.

[0089]

20 The screen rearrangement buffer 102 supplies the
im&ge in which the frame order 1s rearranged to the
intra~prediction unit 114 and the moticn parallax
prediction/compensation unit 115 together with the view
1D and POC of the image. The view 1D is information for

25 identifying a viewpoint and the PCC is informabtion for

ldentifying the time.
(0090}

e

The arithmetic unit 103 subtracts a

&

redicted image

T

supplied from the intra-predicticen unit 114 or the motion

ot

20 parallax prediction/compensation unit 115 wvia the

predicted image selector 116 from the image read from the



20 coefficients to the inverse orthogonal transform unit 109. [0099]  The inverse orthogonal
transform unit 109 performs verse orthogonal transform on the transform coefficients supplied from the
inverse gquantization unit 25 108 according to a method :orresponding to the orthogonal transform
process of the orthogonal transform unit 104. The inverse orthogonal transform method is optional as
long as the method corresponds to the orthogonal #ansform process of the orthogonal transform. unit
104. The output (locally reconstructed dirrerence information) obtained through the inverse orthogonal
transform is .38 supplied to the arithmetic unit 110. [0100] The arithmetic unit 110 adds the
predicted imagg3 Sup lied from _'gge intra-prediction ulnoit211_4 or,tt]e wmotio,anaraIIax
prediction/compensation GAit 1154Via the predictéd imagé Seféctdr 1161 theSAvéErse orthogonal
transform result,rthatis: thetocdilyreconstrtictedigdifference=infariatien,csupplied from the inverse
orthogonal transform unit 109 to obtain a locally 10 reconstructed image (hereinafter referred to as a

na

reconstructed image). The reconstructed image is suppﬁi%d to the Iggf') iltef 111 or the decoded picture
buffer 112. [010L°E5The loop filter 111 includes a deblocking filter, an adaptive loop filter, or the like

and performs a filteringc-,ggocéqg%%q@op[i{ath with respect to the gggoggggma e supplied from the
arithmetic unit 110. For example, the'loop filter 111 removeés a biock distortion 20 of the decoded
image by perfofrainig:& -@ebloekirg-filtering process o thedécbded imagei Mdrédver, for example, the

loop fier 111 igpseves. image Auyaiibuby pesforing oo fitesing frpoess using g Wiener fiter on the
deblocking filtering results (the decoded image in which 25 the block distortion is removed).
predicticn unit 114 from the image read from the screen

rearrangement buffer 10Z. Mecrecver, for example, in the

10 case of an image which is subjected to inter-encoding,
the arithmetic unit 103 subtracts the predicted image
supplied from the motion parallax prediction/compensation
unit 115 from the image read from the scresn

rrangement buffer 102,

The orthogonal transform unit 104 performs
crthogenal transform such as a discrete cosine transform
or & Karhunen-Loeve transform with respect to the

Q.
f '
Fh

ference information supplied from the arithmetic unit

1

103. The orthogonal transform methed is optional. The

[
[

crthogonal transform unit 104 supplies the transform

(00821
The quantizaticon unit 105 guantizes the transform
25 coefficients supplied from the orthegeonal transform unit
104. The guantization unit 105 sets cuantization
parameters based on the Information on a target coding
rate and performs guantization. The guantization method

is optional. The quantization unit 105 supplies the

Lot
[

guantized transform coefficients to the lossless encoding

eyt e TR
AL Ly



[0102] The loop filter 111 may perform an optional filtering process on the decoded image. Moreover,
the loop filter 111 supplies information such as filter 30 coefficients used for the faltering process to the
lossiehs encoding unit 106 as necessary so that the 39 information is encoded. [0103] The loop
filter 111 supplies the filtering result (hereinafter referred to as the decoded image) to the decoded
picture buffer 112. [0104] The decoded picture’ buffer 112 stores the reconstructed image
supplied from the arithmetic unit 110 and the decoded image supplied from the loop filter 111, 10
Moreover, the decoded picture buffer 112 stores the view ID and POC of the image. [0105] The
decoded pictur EHggi 112 supplies the reconstructed image (with the view ID and POC of the 15
image) stored therein to the intra-prediction unit 114 via the selector 113 at a predetermined timing or
based on a request frofit:an exterhat anirsuchias thenintrapredietiondunit 4. Moreover, the decoded
picture buffer 112 supplies the decoded image (with the,view ID 20 and POC of the image) stored
therein to the m%oﬁi%ﬁgp?é)r%a%ai%eréggiéﬁf’ijdﬁ?c’bsm él%gfégtllozneSn%ﬁilgh\%a%ﬁpé%é&bf ili3u§tlag
predetermined fifhing of bagedoor:a request-fronran extemahunitcsusheas the motien parallax

F“edmﬁon“¥”ngﬁg§%W¥%§@£gléncoding unit 106 acquires intra-prediction
information including infeoermation or the like that
indicates an intra-prediction mode from the intra-
predicticn unit 114 and acguires inter-prediction
information including informatien that indicates an

16 inter-prediction mode, motion parallax vector information,

and the like from the motion parallasx

N

prediction/compensation unit 115. Further, the lossless

encoding unit 106 scguires filter ceoefficients and the
like used in the loop filter 111

The lossless encoding unit 106 encodes these
various types of information according to an optional
encoding scheme and incorporates (muitiplexes) the
information as part ¢f the header informaticn of the

20 enccded data. The lossless encoding unit 106 supplies
the encoded data cbtained by encoding to the acocumulation
buffer 107 which accumulates the encoded data.

[009e]

Examples of the encoding scheme of the lossless

A
L

enceding unit 106 include a variable-length encoding and
an arithmetic encoding. An example c¢f the variablie-

ength

-

length encoding includes context-adaptive variable

%

coding {(CAVLS) which is defined in the H.284/AV0 scheme.
An example of the arithmetic enceding includes context-
30 adaptive binary arithmetic coding (CABAC).

[0097]



25[0106] The selector 113 indicates a. supply destination of the image output from the decoded picture
buffer 112. For example, in the case of intra-prediction, the selector 113 reads the image
(reconstructed image) that 30 is not filtered from the decoded picture buffer 112 and supplies the
image to the imtra-prediction unit 114 as 40 neighboring pixels. [0107] Moreover, for example, in the
case of inter- prediction, the selector 113 reads theiltered image (decoded image) from the decoded
picture buffer 112 and supplies the image to the motion parallax prediction/compensation unit 115 as a
reference image. [0108] Upon acdulring images (neighboring images) of 10 neighboring regions
located around a proce,??iggﬁtg(rzqgt r gifo,n frog] the 993 ed gictuge bu@fer 112, the intra- prediction
unit 114 performs intra-prediction (ntrafield prediction) that generates’a prédictetfintage basically
using a predictieranit{P W) asa proecessing ASounit using the pixelaralves ofthe.neighbering images.
The intra-predicti it.114 performs the.intra ediction.in lurality o mo?esiintra—prediction
modes) preparg%jgi% %E\tca]angﬂblé?%fé)éj] Du*%ﬁé iggfg-grléq;d?&ﬁ)% %II?I? ﬁﬁ%)e%eedra &5 predicted images in
all candidate intt&epredictiorrmodescevaltmtes ding device (recording medium}

5 (not illustrated), & transmission line, and the like in
the subsequent stage, for example, at a predetermined
timing as a bit stream. That is, various items of
encoded information are supplied to the decoding side.
[(C098]

10 Moreover, the transform coefficients guantized in
the gquantization unit 103 are also supplied to the
inverse guantization unit 108. The inverse quantization
unit 108 performs inverse guantization on the guantized

transform coefficients accerding to a method
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long as the method corresponds to the guantization
process of the guantization unit 105. The inverse
guantization unit 108 supplies the obtained transform
20 coefficilents to the inverse orthogonal transform unit 109.
[G08249]
The inverse orthogonal transform unit 109 performs
inverse orthogonal transform on the transform

cosificients supplied from the inverse cguantization unit

£

Z5 108 according to a method corresponding te the orthogonal

i
Al
4}

nsform process of the orthogonal transform unit 104.

¥

The inverse corthogonal transform method is optional as

long as the method corresponds to the orthogonal

transform process of the orthogonal transfeorm unit 104.
30 The cutput {locally reconstructed difference information)

obtained through the inverse ortheogenal fransform is



the cost function values of the respective predicted images using the i..nput image supplied from the
screen rearrangement buffer 102, and selects an optimal mode. 25 When the optimal intra-preddction
mode is selected, the intra-prediction unit 114 supplies the predicted image generated in the optimal
mode to the predicted image selector 116. [0110] 30Moreover, th.e intra-prediction unit 114 supplies
ediction information including the imformation on A3E intra-prediction such as the optimal
intra-prediction mode appropriately to the lossless encoding unit 106 which encodes the
intra-prediction information. [0111] 5The motion parallax prediction/compensation unit 115 performs
motion prediction an(il parallax prediction (inter-predicf(_ionar]basically using PU as a processing unit,
using the input filiage sStpplied Homhé 'S&fsen redftangement buffer 102 and the reference image
supplied 10 fromdheddecoded picture buffer 112, performs a compensating process according to the
detected motion parallax vector, and generates a predicted image gnte,r- re@ic,tion image information).
The motion parallax p%)(‘%ﬁ%tiSﬁk%%ﬂgé“ﬁ'gat}ldrhldn?% @&5“{%(5%} orms st ﬁcllﬁfg)? 5 grédiction (inter-frame
prediction) in a.splprality of fmodes {interspredigtiondmodes):. preparedlin advance. f{01%2]n  The
motic_)n_parglIaxggrggiqtg)gl%orrgglenggg%r} unit 1&%53%%“%5&3% predicted irgaq;_lﬁfs“3 in all candidate inter- 20
prediction modes, evaluates cost function values of the respective precﬁcte Images, and selects an
optimal mode. Wiehi an optikradaterpredictionmodeds Setectedstheemotionqgaraliax prediction.

fcompensation upit, 115 supplies the pradicted image.generated in the optimal mode to the
difference information, supplied from the inverse

crthogenal transform unit 109 to obtain a locally

i~k

1¢  zreccnstructed image (hereinafter referred to as a
recenstructed image). The reconstructed image is

supplied to the loop filter 111 or the decoded picture
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decoded image supplied from the arithmetic unit 110. For
example, the loop filter 111 removes a block distortion
20 of the deccded image by performing a deblocking filtering

process con the decoded image. Moreover, for example, the

e

Yot

loop filter 111 improves image quality by performing a

1 " £ 4 o R g 7
loop filtering process using a W

ilener filter on the

=!
o

deblocking filtering results {the decocded image in which

3

0
o

the block distortion is removed) .
[C102]

11 may perform an opticnal

ot
3

The loop filter

t

filtering process on the deccded image. Morecver, the

loop filter 111 supplies information such as filter

ATy

30 coefficients used for the filtering procsss to the

[

¥

lossless encoding unit 106 as necessary so that the



25 predicted image selector 116. [0113] Moreover, the motion parallax prediction/compensation
unit 115 supplies inter-prediction information including the information on 30 inter-prediction such as
the optimal inter-prediction mode to the lossiess encoding unit 106 which encodep the 42
inter-prediction information. [0114] The predicted image selector 116 selects a supplying source of the
predicted image supplied to the arithmetic unit 103-ahd the arithmetic unit 110. For example, in the
case of intra-encoding, the predicted image selector 116 selects the intra-prediction unit 114 as the
supplying source of the predicted image and supplies the predicted image supplied from the
intraprediction ggi%&_;ﬁgﬁtgggg aristhmgéigg%rgt 103 and the arithmetic unit 110. Moreover, for example, in
the case of inter-encoding, the"pregicte image selector 116 selects the motion parallax
prediction/compénsation unit as the supplying source of the predicted image and supplies the
predicted image supplied fran the motian parallax,prediction/compensation unit 115 to the arithmetic
unit 103 and the arithmetic unit0. [0115] Although the decoded picture guﬁér 117 stores the -mace
of a processing ‘tafgEt-view -@ith tHe: viet| D andsPOC: of ithecitrdge yenly ) thevdeteded multi-view
picture buffer 124 .stores the-images.gkrespectiye viewpoints (views) (with the view IDs and POCs of
the images). That is, the decoded multi-view picture buffer 121 acquires 25 the decoded image (with
the view ID and- EEC bf the supplied to the decoded picture buffer 112 and stores the decoded image

(with the view ID and PQE efthedmage)degether.with the decaded picture buffer 112.

reco

.
i

tructed image suppliiled from the arithmetic unit 110
and the deccded image supplied from the loop filter 111,

10 Moreover, the decoded picture bufifer 117 stores the view
I and POC of the image.
[01C%]

The deccded picture buffer 112 supplies the

reconstructed image (with the view ID and POC of the

15 image) stored therein to the intra-predicticn unit 114
via the selector 113 at a predetermined timing or based
on a reguest from an external unit such as the intra-
prediction unit 114. Moreover, the decoded picture

er 112 supplies the decoded image (with the view ID

24 and POC of the image) stored therein to the motion

ke
o
i
{u
t—t
fomt
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b

3

rediction/compensation unit 115 via the

selector 113 at a predetermined timing or based on a

=

1

request from an external unit such as the metion parallax

X

prediction/compensation unit 115,
25 0106}
The selector 113 indicates & supply destinaticn of
the Image cutput from the decoded picture buffer 112.
For example, in the case of intra-prediction, the
selector 113 reads the image (reconstructed image) that
30 is not filtered from the decoded picture buffer 112 and

supplies the ilmage to the intra-prediction unit 114 as



[0116] 30Although the decoded picture buffer 112 erases the decoded image when a processing
target view changes, the 43 decoded multi-view picture buffer 121 stores the decoded image as it
was. Moreover, the decoded multi-view picture buffer 121 supplies the stored decoded image (with the
view ID and FOC of the image) to the decoded 5 picture buffer 112 as a "decoded image of a non-
processing target view" according to a request of thie’decoded picture buffer 112 or the like. The
decoded picture buffer 112 supplies the "decoded image of the non-processing target view (with the
view ID and P00 of 10 the image)" read from the decoded multi-view picture buffer 121 to the motion
parallax predictionlcorgggmation un'it 115 via the selector 113. [0117] [Motion parallax
prediction/comp%%js%ﬁon‘“u*n‘l‘ﬁ 1%ﬁ§. £2 is a block diagram illustrating a main configuration example of
the motion parallax prediction/compensation unit of Fig. 11. [0118] As illustrated in Fig. 12, the motion
parallax 20 prediction/ggmv%%@s@agionfggit él%gringludes a n}otionnparalljax ,vetctormsearch unit 131, a
predicted mege. generating unit 1'32; an encoded infdfmation accumulation buffer 133, and a selector
134. Moreover, the Mmoticrrpardllex prethiction/cémpensation tmnit ¥i5 incledes aage

5 {decoded image] from the deccoded picture buffer 112 and
supplies the image to the motion parallax
predicticn/cempensation unit 115 as a reference image.
[0108]

TT

Upcn acguiring images (neighboring images) of

—
(]
i3

neighboring regions located arcund a processing target
region from the decoded picture buffer 112, the intra-
predicticon unit 114 performs intra-prediction {intra-

field predicticn) that generates a predicted image

[
n

prediction in a plurality of modes {intra-prediction
modes) prepared in advance.

[01G9]
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the cost function values of the respective predicted
images

ng the input image supplied from the screen

rearrangement buffer 107, and selects an optimal mode.

o

25 When the optimal int djiction mede is selected, the

~
o
H
)
1
e
N
193
&

intra-prediction unit 114 supplies the predicted image
generated in the optimal mode to the predicted image
selector 116,
[0110]

30 Moreover, the intra-prediciion unit 114 supplies

intra-prediction information including the information on



25 spatial correlation predictive vector generating unit 135, a temporal parallax correlation predictive
vector generating unit 136, a selector 137, an encoding cost calculating unit 138, and a mode
determining unit 139. [0119] 30The motion parallax vector search unit 131 acquires a decoded image
pixel, value from the decoded picture 44 buffer 112 and acquires an original image pixel value from
the screen rearrangement buffer 102. The motion parallax vector search unit 131 determines a
reference image index of a current region which is a processing target using these values, performs
motion search in the temporal direction and the parallax direction, and generates a current motion
vector and a cugrent, ggr%lgea&(i\éeqtgk [991-5191] as .in the Lo!@y\ginq déascﬂgtigg,‘when_it is not necessary
to distinguish a motion Véctor |ﬁdicating motion n eDFe‘rﬁﬁSr’al direttio lifhaltcfg‘,lﬁé]tween frames
(pictures)) and aparakiax vector #fdicating motion irs thiee parallaxcditectionn(thatliss between views) or
both 15 vectors,are indicated the wectors) wil e feferted ta s  mafion parallax vector. A motion
parallax vector of a current region is also referfed to as a current motion parallax vector. [0121] 20The
motion parallax Mekterisearch unit 131 supplies the reference image index and the motion parallax
vector to the predicted image generating Lunjt 132 and the enceding cost calgylating, unit 138. [0122]
25The predicted image generating unit 132 acquires the reference image index and the motion,
parallax vector frbf Hfe Aiotioh paraiax Vectsr séareh uniti13% and-aequiresitie decoded image pixel
value from the decaded picture-buffer 112.The predicted image generating unit;3Q, 132 generates a

predicted image of the current region using these values. The predicted image generating unit
unit, using the input image supplied from the screen

=

e ir

O

rearrangement buffer 102 and the referen age supplied

th

Orms a

Hh

]

, per

-t

10 from the decoded picture buffer

compensating process according to the detected motion

parallax vector, and generates a predicted image (inter-

o3

prediction image information). The motion parallax

-

prediction/compensation unit 115 performs such inter-

foh
(93]

prediction (inter-frame prediction) in a plurality of
modes (inter-prediction modes) prepared in advance.
(0112}

The motion parallax predicticon/compensation unit

115 generates predicted images in all candidate inter-

]

20 prediction modes, evaluates cost function values of th

respective predicted images, and selects an cptimal mode.

i

When an cptimal inter-prediction mede is selected, the

~

motion parallax prediction/compensation unit 115 supplies
the predicted image generated in the optimal mode to the

ted lmage selector 116.
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Moreover, Lthe motion parallax
prediction/compensation unit 115 supplies inter-
prediction information including the information on

30 inter-prediction such as the optimal inter-prediciion

mode to the lossless encoding unit 106 which encodes the



132 supplies the predicted image pixel value to the encoding cost calculating unit 138. [0123] The
encoded information accumulation buffer 133 stores mode information indicating the mode selected as
the optimal mode in the =de determining unit 139 and the reference image index and the motion
parallax vector of the mode. The encoded information accumulation buffer 133 supplies the stored
information to the selector 134 10 at a predeterminéd timing or according to a request from an external
uniL [0124} The selector 134 supplies the mode information, the reference image index, and the
motion parallax vector 15 supplied from the encoded information accumulation buffer 133 to the spatial
correlation predii%l;ih\éev\_/e(m;tocr:1 Qﬁﬂfé%tiq% ggi;mlﬂ?%s Qr the temporal. parallax correlation predictive vector
generating unit 136.Iof2“5@] dehe‘spatlél correletion predictive vector generating unit 135 and the
temporal parallak tofrelation predictive venter generating unit 136 generate a predictive value
(predictive vector) of the,Flin ygetar (uirent mafion, yecton), of the qurrent region which is a 25
processing target. [0126] The spatial correlation predictive vector generating unit 135 generates a
predictive vectér{dpatialcor¢élation prédictivenvieion Wising spatiac30coriekation. Mote specifically, the
spatial coreglatiop;predictive vector ggRerating unit 1353¢Quires ni+ 110, ror

1

example, in the case of intra-encoding, the predicted
image selector 116 selects the intra-prediction unit 114
as the supplying scource of the predicted image and

supplies the predicted images supplied from the intra-
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arithmetic unit 102 and the arithmetic unitr 110.
[(0115]

Althcugh the decoded picture buffer 112 stores the

N
fon

image of & processing target view {with the view ID and
PCC of the image) only, the deccded muliti-view picture
buffer 121 stores the images of respective viewpoints
{views) (with the view IDs and POCs of the images). That
is, the decoded multi-view picture buffer 121 acguires

Py

h the view ID and POC of the image)

2]
L
T

the decoded image {wi
supplied to the decoded picture buffer 117 and stores the
decoded image (with the view ID and POC of the image)
together with the decoded picture buffer 112.

[0116]

117 erases the
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he decoded plcture buffer

decoded image when a processing target view changes, the



46 information (the mode information, the reference Image index, the motion parallax vector, and the
like) on the motion information of a neighboring region (spatially neighboring region) located spatially
around the current region, of the same frame (current frame (also referred to as a target frame)) as the
current region from the encoded information accumulation buffer 133 via the selector 134. [0127]
10For example, the spatial correlation predictive vettor generating unit 135 performs a median
operation using the motion vectors (spatially neighboring motion vectors) of a plurality of spatially
neighboring regions to generate a spatial correlation predictive vector. The spatial correlation
predictive vector generating upit 135 supplies the generate atial correlation predictiye vector to the
selector 137. [Oé%é?[ %e ?%rﬁﬁéfzi’i lp%‘?aﬁé%%%ﬁ%lagf%#%r% |c2t$fl‘\)/es\7é36%? 26n§en§r%ﬁ%8%nit 136
generates a predietive wector (temsporddparaliax cormetatirrpridictivel vector {temporal correlation
predictive vectay qriparaliax correlation predictive veeton) sing, temporal porrelation or parallax
correlatipn. More speolt]caily, 25 for example, %he temporaﬁ parallax correlation Sredlctlve vector
generating unit 86-dcquiresvinforniat.icor oRdfotién Weriration Jof eenéiyhbbringiegion (temporally

neighboring regign).located, tepaporkally %rgugdrtggc%ggqptirﬁg% from, the encoded information

accumulation buffer 30 133 vie the selector 134. The temporally neighboring region indicates a region
(or the surroundifgTegiors? 47atheréofy I6thated Gt are Positich eorespendingttotthe current region of a

frame (picture) differentifrom-the-currgrt-frame, of the same view (cyirent view (also referred to as a

target view)) as the current region. [0129]
picture buffer I1Z supplies the "decoded image of the

non-processing target view (with the view ID and POC of

19 the image;" read from the decoded multi-view picture
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As illustrated in Fig. 12, the motion parallax
20  prediction/compensation unit 115 includes a motion
parallax vector search unift 131, & predicted image
generating unit 132, an encoded information accumulation

133, and a selector 134, Morecver, the motion

parallax prediction/compensation unit 115 includes a
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a temporal parazllax correlation predictive vector

generating unit 136, a selecteor 137, an encoding cost

calculating unit 138, and a modes determining unit 139.
34 The moticn parallax vector search unit 131 acouires

a decoded image pixel value from the decoded picture



Moreover, for example, the temporal parallax correlation predictive vector generating unit 136 acquires
rnrormation on motion information of a neighboring region (parallactically neighboring region) located
parallactically around the current region from the encoded information accumulation buffer 133 via the
selector 134. The parallactically neighboring region indicates a region (or the surrounding regions
thereof) located at the position corresponding to the“current 15 region of a frame (picture) of the same
time as the current frame, of a view different from the view (current view) of the current region. [0130]
For example, the temporal parallax correlation 20 ore ctive vector generating unit 136 performs a
median ¢ oper%ﬁt]iopfﬁy?sirlglgwenrrpé)tipg. }\l/%c_:goﬁrsq(}lenélggr%"l[yaqeiggbogn% rp{otjon v?‘(;tors) of a plurality of
temporally neighboring regloﬁs to ﬁeﬁé'rateba f‘empora(f. C‘orrel"éﬁ(')‘ﬁ"pr dictive Vecior. Moreover, for
example, the temporal 25 paradlax correiation predictive véetorigeherdting unit 186 performs a median
operation using,the, mofion.yectats (paraliactically neighharing. motion yectors) of a plurality of
parallactically neighboring regions to generate a parallax correlation predictive vector. 30[0131] 48
generating unitIBeISupphissithie tempoial paralla correlatioppredictivernsstor igenerated in this
manner, tosthe selector 137,[0132] The spafial cqrrelation, predictive vector generating unit 135 and
the temporal parallax correlation predictive vector generating unit 136 respectively generate the
predictive vectéERreachtinter-predictior ifode:<1016133] 2% Fheeséleetor 3% supplies the spatial
correlation predigtive yestorsupplied-fromdthe spatial cgrrelation predictive. vegtor generating unit 135

and the temporal parallax correlation predictive vector supplied from the
vector.

[0120]

i0 In the following description, when 1t 1s not
necessary to distinguish & motion vector indicating
motion in the temporal direction (that 1s, between frames

Cnoan

fk=

(pictures})} and a parallax vector indicating mot

the parallax direction (that is, between views) or both

3]

vectors are indicated, the vector(s) will bhe referred to

Tod

as a motion parallax vector. A motion parallax vector of
a current region is also referred to as a current motion
parailax vector.

]

20 The motion parallax vector search unit 131 supplies

[012

ek

the reference image index and the motion parallax vector
te the predicted image generating unit 132 and the
encoding cost calculating unit 138,
[0122]

25 The predicted image gegnerating unit 132 acguires

¥ vector

{

the reference image index and the motion parall

from the motion parallax vector search unit 131 and

acgquilres the decoded image pixel value from the decoded

plcture buffer 112. The predicted image generating unit
30 132 generates a predicited image of ithe current region

using theses values. The predicted image generating unit



15 temporal parallax correlation predictive vector generating unit 136 to the encoding cost calculating
unit 138. [0134] The encoding cost calculating unit 138 calculates a 20 difference value (difference
imaged between the predicted image and the original image in each inter-prediction mode using the
predicted image pixel value supplied from the predicted image generating unit 132 and the original
image pixel value supplied from the screen rearranéément 25 buffer 102. Moreover, the encoding cost
calculating. unit 138 calculates a cost function value (also referred to as an encoding cost value) in
each inter-prediction mode using the difference image pixel. value. [0135] 30Further, the encoding
cost calculating;unit 1383 selects @h%r%gi(gg/lec\{_%%to%@%t Js closer to the motion 49 parallax vector of
the current region supplied from the motion parallax vectof search Gnit 13 among the spatial
correlation predictiveéVédofF aid thé temporangarailak cotfelation predictive vector supplied from the
selector 5 137 as;thespredictive vector of the current region. Moreover, the encoding cost calculating
unit 138 generates a difference motion parallax vector which is a difference between the predictive
vector and the motion parallak Veetsr dfthectirkrregfoizThesheodingidost 103Galculating unit 138
generates the difference-mation pasatiax yeetorin each:interyprediction mode. [Q136],  The
encoding cost calculating unit 138 supplies the encoding cost value, the predicted image pixel value,

and 15 the differ8Rc& motioh pafdifucinforsatioiimciidifgThe tifferehes maflonparaliex vector, of
each inter-predictiba-mode, and prediction information-ineluding the predictive vectorand the
reference imagg.pir&ldex t etheqmgdg determining unit 139. 20[0137] = The mode determining unit 139
selects an inter-prediction' mode in Which the" EncSainGg ¢odt varig s miniffizéd a8tke optimal. mode.
The mpde detetminingumit: E39 supples theipredibied:image pixel valugokthe,r 134
10 at a predetermined timing or according to a regquest from
an external unit.
(01247
The selector 134 supplies the mode information, the
reference image index, and the motion rarallax vector
15 supplied from the encoded information accumulation buffer
133 to the spatial correlation predictive vector
generating unit 135 or the tempcral parallax correlation
predictive vector generating unit 136.
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29 The spatial correlation predictive vectoer
generating unit 135 and the temporal parailax correlation
b=

predictive vecter generating unit 136 generate a

1]

predictive value [predictive vector) of the motion vector
{current motion vector) of the current reglon which 1s a
25  processing target.
{01267
The spatial correlation predictive vector

generating unit 135 generates a predictive vector

el
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tial correlation predictive vector) using spatial
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orrelation. More specifically, the spatial correlation

credictive vector generating unit 135 acguires

I



25 inter-prediction mode, selected as the optimal mode, to the predicted image selector 116. [0138]
When the inter-prediction is selected by the predicted image selector 116, the mode determining unit
30139 supplies the mode information which is the information on the inter-prediction mode selected as
the 50 optimal mode, the difference moti.on_ allax information and the prediction information in
theinter-prediction mode to the lossless encoding uhit 106 which encodes the information. These items
of information are encoded and transmitted to the decoding side. [0139] Moreover, the mode
determining unit 139 supplies the mode information, the difference motion parallax information, and
the prediction information in the i erprediction mode selected as the optimal mode to the encoded
information acctiiafiorn boffer 133 WRiEh storéS the itdrmation "Fresé items Bfformation are used
as information amthe: neighboring regieas i aprocess for, anethet xegionrocessed dater than the
current region. %014,04 [Eerggoraj Jparallax cgrrelatiqn predictive vector 9en§£atin unit] Fig. 13is a
block diagram ilfGstrating 3 Maii configutation Bxample’of the tafpdtal pafaik 20 correlation
predictive vectoregenerating ainit:436:-[0 144} a t e Ass illustrated i Fig: 13, the temposalparallax
correlation predictive vector generating unit 136 includes a. current region progessor (target region
processor)%51,1:3%6rpé’lat?o£n %&o%ﬁ%cgggg elg%,uéﬁ f?—br%uéi%ﬁgn %géjsggrcfe f53,€“af£n LO-prediction
processor 154, sehrermedproeessoriss,) a.sschigme<2:progessoegls6, d.rseheme-3 processor 157, a

scheme-4 processor 158, ,311d, 3 redictive VEGIan generating.unit 159, ;. ne

selector 1324
101271
10 For example, the spatial correlation predictive
vector generating unit 135 performs z median operation
using the motion vectors (spatially neighboring motion
vectors) of a plurality of spatially nelghboring regions
to generate a spatial correlation predictive vector. The
1% spatial correlation predictive vector generating unit 135

supplies the generated spatial correlation predictive
vector to the seliector 137.
[01z28]

The temporal parallax correlation predictive vector

20 generating unit 136 generates a predictive vector

{(temporel parallax correlation predictive vector

’\,\‘
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example, the temporal paraliax correlation predictive
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vector generating unit 136 azcguires inform
information of a neighboring region (temporally
5

neighboring region; located temporally around the current

region from the enceded information accumulation buffer

Lo
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)
Jound

133 via the selecter 134. The temporally neighborin

]

reglon indicates a region (or the surrcunding regions



[0142] of acquiring the information on the current region. The current region processor 151 supplies
the acquired information on the current region to the respective units ranging from the correlation
region processor 152 to the TO-prediction processor 154. The correlation region processor 152
performs a process of acquiring the information on the correlation region. [01431 The correlation
region ib a region that is referred 10 to in order to usé correlation with the current region. For example,
the temporal correlation region is a region that is referred to in order to use temporal correlation with
the current region and is a temporally neighboring region having a motion vector used for generating
the temporal cogplatiorl rqdictigec\{ectog Moreover, the parallax correlation region is a region that is
referred to in order t6 Usé parafiax cofrelation With-the Qurrertregion andds s parafiactically
neighboring regiom having-agnotion ¥estdr-used farigenerating the pasaltax 206:correlation predictive
vector. The corg:%!gg%gl {e%ignﬁjgcluggs*@gsgarggio‘pls. LO 441 Yenjt‘\ﬁ Ec%:vvcgrrtg\l}altispon region processor 152
supplies the information on the Correlation region to the Lf%preﬁictlon processor 153 and the
LO-prediction precdessord 54 [63458] tarddie kiprediction pracessor 453 performs a prediction
process indhe Lfloqnigeﬁtion. The Li- 30 predictien processor 153 acquires necessary information from
the screen rearrangement buffer 102 and the decoded 52 picture buffer 112. Moreover, the
Li-prediction processof P33 acguires the srformation Supplietrfrom!thescuriéntyegion processor 151
and the correlation region;processar 152, Thed isprediction. processqr, 153 pegforms a prediction
process in the LI direction using these items of information.

acquires information con motion information of a

neighboring region (parallactically neighboring regicn)
13 located paraliactically arcund the current region from
the encoded information accumulation buffer 133 via the

selector 134. The parallactically neighboring region

indicates a region (or the surrounding regicns therect)

leocated at the position corresponding fto the current

o

=]

region of a frame (picture) of the same time as the
current frame, of a view different from the wview (current
view) of the current region.
[0130]

For example, the temporal parallax correlation
20 predictive vector generating unit 136 parforms a median
operaticon using the motion vectors (temporally

neighboring metion vectors) of a plurality of temporally

ik

nelghbering regions to generate a temporal correlabtion

T

predictive vector. Moreover, for example, the temporal
25 parallax correlation predictive vector generating unit
136 performs a median operation using the moticn vechors
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{(parallactlically neighboring motion vectors) o

plurality of parallactically neighboring regions to
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generate a parallax correlation predictive vector.
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The temporal parallax correlation predictive vector



[0146] Four methods of schemes 1 to 4 are prepared as the prediction process. The LI-prediction
processor selects 10 any one of the methods and provides information to a processor corresponding
to the method selected among the scheme-1 processor 155 to the scheme-4 processor 158. [0147]
The LO-prediction processor 154 performs a prediction process in the LO direction similarly to the
Li-prediction processor 153. [0148] Scheme 1 is°a scheme in which. a frame (reference image) of
the same time as the current frame, of a view 20 different from the current view, allocated to the
reference image index 1 of List 1 is used as a correlation image, and when the vector of the correlation
region is a parallax factor, the parallax vector (reference parallax vector) is.employed as a predictive
25 vector. The ggﬁeerﬁéflﬂﬁ?ocdg}sls%r Jl?‘:% pséltzfgr{n%se a p“r%%eégr?g? 53§epa%i?1%ltﬁ’égpredictive vector
according to sucharschemen Thessthemed processor §b5ssupplies Maricussparaneters obtained
through the proggsscg%ths%%%cj:iggiv yector generating unit 159. 3001.49] Scheme 2 is a scheme in
which a frame (reference 53 image) of the time different from the current frame, of the same view as
the current view,‘alfd¢ated to the reference image index 0 of List 1 is used as a correlation image, and
when the vector of the gourelation. 3 region. is a pargllax,vector, the parallax vector (reference parallax

vector) is employed as a predictive
genarating unit 135 and the temporal parallax correlation

predictive vector generating unit 136 respectively
generate the predictive vector in each inter-prediction
moede .
10 [0133]
The selector 137 supplies the spatial correlation
predictive vector supplied from the spatial correlation
predictive vectcor generating unit 135 and the temporal

parallaxr correlation predictive vector supplied from the

¥

ot
[@X]

temporal parallax correlation predictive vector
generating unit 136 to the encoding cost calculating unit
138,
(01343

The encoding cest calculating unit 138 calculates a
20 difference value (difference image) between the predicted

image and the origin:z

=

g

1 image in each inter-predictioc

P!

mode using the predicted image pixel value supplied from
the predicted image generating unit 132 and the original
image pixel value supplied from the screen rearrangement
25  buffer 102. Moreover, the encoding cost calculating unit
138 calculates a cost function value (also referred tc as
an enceding cost vaiue) in each Iinter-prediction mode
using the difference image pixel value.
[0135]
30 Farther, the enceding cost calculating unit 138

selects a predictive vector that is closer to the motlon



vector. The scheme-2 processor 156 performs a process for generating the predictive vector according
to such a scheme. The scheme-2 processor 156 supplies various 10 parameters obtained through the
process to the predictive vector generatunit 159. [0150] Scheme 3 is a scheme in which a frame
(reference image) of the time different from the current frame, of the same view as the current view,
allocated to the reference imageex 1 of List 1 is uséd as a correlation image, and when the vector of
the correlation region is a motion vector, the motion vector (reference parallax vector) is employed as
a predictive vector. The 20 scheme-3 processor 157 performs a process for generating the
predictiveor according tgsuch a scheme, The, sheme:3 progessor 157 igs various parameters
obtained through the process to the predictive vecio generating unit 159. 25[0151] = Scheme 4 is a
scheme in whichra falin® frefereticevifage) cfthetimemifferbht fronetite thrremibransd, of the same
view as the currentyiewy allocated fo theyeference image indexQ.of List 1 is ised;as a 30 correlation
image, and when the vector of the correlation region is a motion vector, the motion vector ;reference
54 parallax vectsty I$ iptoyed a8%H preditivie Géetor STRE Sehénie-d processer- 858 performs a
process forgenerating the predistive vegtoraccordingstosuch-a scheme. .the scheme-4 processor
158 supplies various parameters 5 obtained through the process to the predictive vector generating

unit 159 Moreover, the enceding cost calculating unit 138
generates a difference moticon parallax vector which is a

difference between the predictive vector and the motion

parallax vector of the

}

urrent regicn. The encoding cost
ating unit 138 generates the difference motion
parallax vector in each inter-prediction mode,
[0136]
The encoding cost calculating unit 138 supplies the
encoding cost value, the predicted image pixel value, and
15 the difference motion parallax information incliuding the
differsnce moticn parallax vector, of each inter-
prediction mode, and prediction informaticn including the
predictive vector and the reference image index to the
mode determining unit 139,
20 [0137]
The mode determining unit 139 selects an inter-
prediction mode in which the encoding cost value is
minimized as the optimal mode. The mode determining unit

139 supplies the predicted image pixel value of the

25 inter-predictiocn mcde, selected as the optimal mede, o
the predicted image selector 116.
[0138]
When the inter-prediction is selected by the
predicted image selector 116, the mode determining unit
20 139 supplies the mode information which is the

information on the inter-prediction mode selected as the



[0152] The predictvector generating unit 159 generates a temporal parallax correlation predictive
vector using 10 the information supplied from the scheme-1 processor 155 to the scheme-4 processor
158 and the view information, the time information, and the like of the reference image acquired from
the decoded picture buffer 112. In this case, the predictive vector generating unit 159 performs a
scaling process using the information supplied from’the scheme-1 processor 155 to the scheme-4
processor 158. In this case, the predictive vector generating unit 159 performs scaling in the temporal
direction for the motion correlation predictive vector and performs scaling in the parallax direction for

the parallax correlation predictive vectar, The. predictiye.vegtor, generating. unit 159, supplies the

generated temporal parallax correlation predictive vector to the encoding cost Eélﬁﬁléting unit 138 via
the selector 1372Z5[0153FB§ Hoirig 80, the teimpbdial parallax eorrelatione pradictive vector generating
unit 136 can geperatedpe paraliax copelation.prediglive, vector as,well. as the motion correlation
predictive vector. Thus, the motion parallax prediction/comensation unit 115 can generate the
predictive vectot Wit Righ'fredicti6 Bt clifadfedén 155 whehtthe vectsr 6 tvsiedrreRtregion is the
parallax vegtor.-Aceoidingly, the image encedingdevice. 100 can suppress a decrease in the encoding
efficiency. [0154] LSppeme selection example] Fig. 14 illustrates examples in which each scheme is
selected. As illustrated in Fig. 14, a region of which the positional relationship (whether a reference
image is present in thextemperak-gdirection.erin the:-10pakakax prediction) with the seference image is
the same as the current region (target region) is selected as the correlation region. That is, the
pOSmonalﬁﬂaﬂgﬁﬁﬂBOde information, the difference motion parallax

information, and the prediction informaticn in the inter-

=
[

prediction mode selected as the opiimal mode to the

encoded infeormaetion accumulation buffer 133 which stores
the informaticn. These items of information are used as
information on the neighboring regions in a process for

another region processed later than the current region.
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[Temporal parallax correlaticon predictive vector
generating unit]
Fig. 13 1s a block diagram illustrating a main

cenfiguration example of the temporal parallax

243 correiation predictive vector generating unit 136.

[01411
As illustrated in Fig. 13, the temporal parallax

correlation predictive vector gensrating unit 136
includes a current region processor (target region

25 processer) 151, a correlation region processor 152, an
LI-prediction processor 153, an LO-prediction processor
154, a scheme-1 processor 155, a scheme-2? processor 156,
a scheme~3 processor 1%7, a scheme~4 processor 158, and a
predictive vector generating unit 159,

30 (01427

The current regicn processcr 151 performs & process



between a current region and a reference image of the current region is identical to the positional
relationship between the correlation region and a reference image of the correlation region. Moreover,
the scheme is determined based on the positional relationship between the current region and the
reference image of the current region and the positional relationship between 20 the current region
and the correlation region. [0155] In the table of Fig. 14, the first to fourth rows from the bottom
indicate the example of the positional relationship of the respective images, and A to 25 indicate the
example of the value of the view ID or the POC of each row. That is, what is important here is not how

much the value is but whether the view ID or the POC of the image is identical to those of the other

image. [0.156] “~ ‘I ‘thé exatnple of the Tol rth Fow Hom the Bottor: boththd currenfregionthe
correlation regiomrhavet S6edifferentreference images:and view tBs buthave=identical POCs. That is,
the vectorsthe cureent R{ggi:oonnaggl tt.]g e(E:o([Jrel?ﬁtEiac]gnE rel%ion are poargﬂgx vectors, Moreover, the current
region and the correlation region 5 have different view 1Ds and have idéntical POCS. That is, the
correlation regigniszandmagerofiavieve of aldifferent framenofthecsamertime as-thezcurrent region.
Thus, Scheme 1 s selected asillystrated.in the able of Fig. 14. Scheme 1 s effective in a region in
which a variation in"the parallax between viewpoints is constant. [0157] fathe example of the third
row from the bcttors S5ethithecurkeritiretion andthe cotreldticr regiontiave different reference
images and view,|Ds but-have identical POCs. That s, the vectors of the current region and the
correlation region are parallax vectors. Moreover, the current region and the correlation region have
identical view 1D &fhd have different POCs. That is, the correlation region is an image of a frame of a
20 different time, of the;sameadew as the.cuurgntregian s Thus,;Scheme:2 is;seleeted as illustrated in
the table of Fig. 14. Scheme 2 is effective when a change in temporal motion is small. [0153] 25In the
exanuﬂe(ﬁ%he%%céﬁd?6ﬁﬁﬁm%%h%%ﬁnﬁﬁﬁ?elatlcn with the current region.

For example, the temporal correlation region is a regicn
that is referred to in order to use temporal correlation
with the current region and is & temporally neighboring

regicon having a motion vector used for generating the

-t

(&1

temperal correlation predictive vector. Moreover, the

&

Q.

parallax correlaticn region 1s a region that is referre

to in order to use parallax correlation with the current
region and 1s a parallactically neighboring regicen having
a mction vecter used for generating the parallax
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20 correlation predictive vector. The correlat
includes these regicns.

[0144]

ot e

The correlaticon region processor 152 supplies the

ol

nformation on the correlation region to the L1-

25  prediction processor 153 and the LO-prediction processor
154.
[0145)]

The Ll-prediction processor 153 performs a

+

prediction process in the L1 direction. The L1~
20 prediction processor 153 acquires necessary information

from the screen rearrangement buffer 102 and the decoded



both the current region and the correlation regions have identical reference images and view IDs but
have different POCs. That is, the vectors of the current region and the correlation region are motion
vectors. 30 Moreover, the current region and the correlation region have different view IDs and have
identical POCs. That i. 57 the correlation region in an image of a view of a different frame, of the same
time as the current region. Scheme 3 is selected a$ #llustrated in the table of Fig. 14. Scheme 3 is
effective when a change in the parallax amount between viewpoints is small. [0159] In the
example of the first row from the bottom, both the current region and the correlation region have
identical reference images and view Its but have 10different POCs. That is, the vectors of the current
region and the EOfr&IAtioNTRGIGH are! fation VEREOTR - MorBEver: ThE ¢iffent f8gion and the correlation
region have idepticakvewrIDssand ¢lifferent POEs: That-iss the corelation-regienis andmage of a
frame of a different 15time, of the same view as the current region. Thus, Scheme 4 is selected as
illustrated in thé tHHIEBF Fig§ 14 101807 TRarTs, for exafhpld SwHER Bnydne (fof 8%ariple, 20the
left-eye image)of the teftrightimages.ef a 3D imageds enbase vievs anditbe qfber (fer example, the
right-eye image) is a dependent view, and in the dependent view, the property of a. vector (coding
vector) of the cgm{?éﬁtd?lecg%ﬁ is %%(fi%gfto*fhe“ﬁ?op%f;tyo'&f & 25NECtoF (&bHocatéd vector) of a
correlation region€ce-lecatéd Bilock)ofca frame of a different time of the same view, the co-located
block is setto b ? ailable. In other words, in the dependent view, when the properties of the coding
vector and the co-located vector are not 30identicaa, the co-located block is set to be not available.
Naturally, the same cah berapgligcbtsthet schemes 1 to 4 are prepared as the

prediction process. The Ll-prediction processcr selects

10 any cne of the methods and provides information to

]

processor correspoending to the method selected among the
scheme-1 processcr 155 to the scheme-4 processor 158,
[0147]

flag

perrcrms a

it
fay

The LO-prediction processor 1

fot

o

prediction process in the LU direction similarly to the
Li-predicticn processor 153.
[0148]

Scheme 1 1s & scheme in which a frame (refarence

n
h

-

image) of the same time as the current frame, of a view

20 different from the current view, allocated to the
reference image index 1 of List 1 is used zs3 &
correlation image, and when the vector of the correlation

region is a parallax vector, the parallax vector

{reference parallax vector] is emploved as a predictive

3

i
N

vector. The scheme-1 processcr 155 performs a process
for generating the predictive vector according fto such a
scheme. The scheme-1 processocr 155 supplies various

parameters obtained through the process to the predictive

vech

O

r generating unit 159,
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Scheme 2 i3 & scheme in which a frame f(reference



4,8 base view. [0161] For example, the Ll-prediction processor 153 and the LO-prediction
processor 154 of Fig. 13 perform such setting. [0162] Whether or not the properties of the coding
vector and the co-located vector are identical can be determined, for example, by comparing the POCs
of the current region 10 and the co-located block with the POCs of the respective reference images as
illustrated in Fig. 15. For example, the L1-predictioAjprocessor 153 and the IA-prediction processor
154 of Fig. 13 perform such determination. [0163] 15For example, when the FOG (CurrPOC) of the
current region and the FOG (CurrRefPOC) of the reference image of the current region are not
identical and the FOG (CoIPOCQ of the co-located block and the FOG (ColRefPOC) of the reference
image of the co-lotated Block &re RotidenticAr 26((CliPoC e CHRREIPOCWM(CoPOC 1=
ColRefFOCQ)), thed. ipredictivaprocesser. db3rand the £:Q-predictian proeessor=154 determine that
both the codin vector I@mg theaco-loﬂ.clat%d bbocokfaie. mgtiPn_;vectorsd(A of Fig. 16). [0164] 25Moreover,
for example, when the F%G??Zu?ﬁDOCi of the currén regio’hsaﬁi& the POC (CurrRefPOC) of the
reference imagecof:thézcurrent region areridentical ahd the #06 (€& 1POCrof-thelea-lacated block and
the FOG (GolRefP o] reference. image. of the co-located 3Q block are identical ((raurrPOC ==
CurrRef-P(g)CIV%VJ(E)gcqlg%)éL g:h:ea C%%&r%’%ac%?,vf%%tﬁ%ret |cetio%a5£%:§e§}s<oﬁ§§%nd the LO- 59

(reference parallax vector) is employed as a predictive
vector. The scheme-Z prcocesscor 156 performs a process
for generating the predictive vector according to such a
scheme. The scheme-2 processor 156 supplies various

parameters ocobtained threcugh the process to the predictive

[
o

59.

o

vector generating unit
[0150]

Scheme 3 is a scheme in which a frame [refersnce
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correlation image, and when the vector of the correlation

regicn is a moticon vector, the motion vector (reference

e}

parallax vector) is employed as a predictive vector. The
20 scheme-3 processor 1537 performs a process for generating
the predictive vector accerding to such & scheme. The

scheme-3 processcr 157 supplies variou

o

parameters
chtained through the process to the predictiive vector

generating unit

]
Lt

[0151:

Scheme 4 is & scheme in which a frame (reference
image) <of the time different from the current frame, of
the zame view as the current view, allccated *o the
reference image index 0 of List 1 is used as a
30 coerrelation image, and when the vector of the correlation

region is a metion vector, the motion vector (reference



prediction processor 154 determine that both the coding vector and the co-located block are parallax
vectors (inter-view vectors) (B of Fig. 16). [0165] 5The Li-prediction processor 153 and the LO-
prediction processor 154 set the availability of the co-located vector as illustrated in the table on the
lower side of Fig. 15 based on the determination results. [0166] 10For example, when both the coding
vector and the co-located block are determined to bé motion vectors or parallax vectors (inter-view
vectors), the co-located vector is set to be available (A of Fig. 16 or B of Fig. 16). [0167]

Conversely, when one of the coding vector and the co-located block is determined to be the motion
vector and the other is determined to be the parallax vector (inter-view vector), the co-located vector is
set to be 20notavailabie. 0168] [Syntax] P FigS 17 fustrateS Taf Exdiplé of fiie syt of the
sequence paramstersetiofithiscase-As ilustrated o 25 thedenth rawtosheadhizd rew from the
bottom of Fig. information. such as a total number of views, an 1D for identifying views, the number of
parallax predictions in List LO, an ID of a'viéw Teférred to in the ”f)a?alﬁ'ﬂlﬁ &dictién n List LO, the
number of paraflakgredictionsdr $ist i1aAd anctD of a viewireferred tair:the-parallax prediction in List

L”S'ndUdgd”%g¥%£Eéd through the precess te the predictive vector

generating unit 159.

c
a temporal parallax correlaticn predictive vector using
10 the informaticn supplied from the scheme-1 processor 155

to the scheme-4 processor 1358 and the view information,

Fh

the time information, and the like of the reference image
acguired from the decoded picture buffer 112. TIn this

case, the predictive vector generating unit 159 performs

et

ied from the

' -
2]

=

& scaling process using the information supp

scheme~1 processor 155 fto the scheme-4 processcor 158. In

r
e
n

this case, the predictive vector generating unit 159

performs scaling in the temporal direction for the moticn
correlation predictive vector and performs scaling in the

rallax directicn for the parallax correlation

]
<

"
Q

predictive vector. The predictive vector generating unit
159 supplies the generated temporal parallax correlation
predictive vector to the encoding cost calculating unit
138 via the selector 137.
25 (015373
By doing so, the temporal parallax correlation
predictive vector generating unit 136 can generate the

Parallax correlation predictive vector as well as the

o

3

metion cerrelation predictive vector. Thus, the motion

o

30 parailax predicticn/ceompensaticn unit 115 can generate
the predictive vector with high prediction accuracy even



sequence parameter set. These items of information are information necessary for multi-view images.
In other words, the present technique can be applied without adding new syntax to the sequence
parameter set. 5[0169] Fig. 18 illustrates an example of the syntax of a slice header of this case.
As illustrated on the eighth row from the bottom of Fig. 18, an ID for identifying views is included in the
slice header. This information 10 is information necessary for multi-view images. In other words, the
present technique can be applied without adding new syntax to the slice header. [0170] 19
illustrates an example of the syntax of a prediction unit of this case. As illustrated in Fig. 19, the
present techni%e can be applied without adding new syntax to the prediction unit. However, since the
application of the Presértt teehnique ihcrésses the picamber OF candidite Roffetatioh regions as
compared to the=20 conventionabtechhique; litisineecessary: i@ expand-thedype of the,syntax or change
the content of th _process for t@cerrgaegge moq_lm% ID and gr,edictivke#\j(ector ID. ]01711 [Flow of encoding
process] 25Next, the flow of tﬁé 'r“i—:-specti\:}“é1 pFo‘gese§%%Oe>%él&tgd by the'ifiage enboding device 100
having such a dénifiguration will be described. First, an example of the flow of the encoding process
will be desgribeg%%tgnggf%rgpggg%geggggyp%@agg of Fig. 20. [0172] In step 5101, the A/D converter 101
performs A/D 61 conversion on an input image. In step 3102, the screen rearrangement buffer 102

stores the A/D-convertéddmage and+yearangestherpspective pictuiesssethattherpictures arranged
inthe(ﬁsmaycggeggﬂ@@@ggge%g1yﬁﬁ%@%%%@&&“ggtﬂp&Yslé, a region of
which the pesiticnal relaticnship (whether a referencse

image is present in the temporal directicn or in the

T

bt

10 parallax prediction) with the reference image is the same
as the current region (target region) is selected as the
correlaticn region. That is, the positicnal relaticnship
between a current region and a reference image of the
current region is identical to the positional

5  relationship between the correlation regiocn and a

reference image c©f the correlaticon regicn. Moreover, the

scheme is determined based on the positional relationshi

s

between the current regicn and the reference image of the
current reglon and the positicnal relationship between
20 the current region and the correlation region.
[0155]
In the table of Fig. 14, the first to fourth rows

the bottom indicate the example of the positional

0
A

r

=

relationship of the respective images, and A to #

25 dndicate the example of the value of the view ID or the
PCC of each row. That is, what is important here is not
how much the value is but whether the view ID or the POC
of the image 1s identical to those of the other image.
[0156]

In the example of the fourth row from the bottom,

Lad
&

both the current regicn and the correlation region have



In step 3103, the intra-predici on unit 114 performs an intra-prediction process. In step 3104, the
motion parallax prediction/compensation unit 115 performs an-motion prediction process. In step 3105,
the predicted image selector 116 selects any one of the predicted image generated by the
intra-orediction and the predicted image generated by the inter-prediction. 174] In step 3106, the
arithmetic unit 103 calculates (generates a differenégimage) a difference between the image
rearranged by the process of step 3102 and the predicted image selected by the process of step 3105.
The generated difference image has a smaller data amount 20 than the original image. Thus, it is
possible to compress theamount as compared to when the image is encoded as it is. [0175] In step
3107, the ortho{dnaltFarsforif Uit 164 25156R6 s drihbytnaP & ahsforidn the difference image

generated by the-precess Of ster 3106: Specifically. opthegonal transform.such as a discrete cosine
transform or a Karhunen-Loeve transform is performed, and orthogonal transform coefficients are

output. In step 36 3168, HEqUARtiSATT AT 105 JGantFesihe Sifidgora transTerm coefficients
obtained by thergroeess of step: 62:5107.:[0446] Jhesdifference-inage guantized by-the process of

step 5108 i§ Io%aélgedegpggg in the fQIIowiIng manner. That is, in sﬁ,tep}5109fl the igvgrkseyquantization
unit 108 petforms inverse quantization onthe GuAhtZeiortAggondtranstorm cdetfiients (also
referred to as quaatizatiore¢eefficientspgeneratedby:theqprocess of step 5108 according to a property

correspondin A operty of - .
p gggﬁ??é%égg ¥rame, of the same time as the current region.
Thus, Scheme 1 is selected as illustrated in the table of
Fig. 14. 8cheme 1 is effective in a region in which a

10 wvariation in the parallax between viewpoints is constant.

[0157]

it

In the example of the third row from the bottom,

both the current region and the correlation region have

£~

different reference images and view IDs but have
i5 identical 2P0Cs. That 1s, the vectors of the current

H
e}

egion and the correlation region are parallax vectors.

have identical view IDs and have different POCs. That is,
the correlation region is an image of a frame of a

20 different time, of the same view as the current region.
Thus, Scheme 2 is selected as illustrated in the table of

Fig. 14. Bcheme 2 is effective when a change in temporal

the second row from the bottom,
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beth the current region and the correlation regions have

5 bui have

=
jw/

identical reference images and view

different POCs. That is, the vectors of the current

region and the correlation region are moticn vectors,
30 Merecver, the current region and the correlation region

L]

have different view IDs and have identical POCs. That i,



10the quantization unit 105. in. step 5110, the inverse orthogonal transform unit 109 performs inverse
orthogonal transform on the orthogonal transform coefficient obtained by the process of step 5109
according to a property corresponding to the property of the orthogonal transform unit 104. In this
manner, the difference image is reconstructed. [0177] In step 5111, the arithmetic unit 110 adds
the predicted image selected in step 5105 to the difference 20 image generated in step S_ 0 to
generate a locally decoded image (reconstructed image). In step 5112, the loop filter 111 performs a
loop filtering process including a deblocking filtering process or an adaptive loop filtering process
appropriately with respect to the 25 reconstructed image obtained by the process of step Sill to
generate a decoded thage?[0178] - 29 14ristep 3113 thedetbdad’pitturébuifer 112 and the decoded
multi-view picture buffer, 121.stete therdegeded image-generated by the process;of step 3112 and the
reconstructed (i:mg e generated by the process of step [0179] In step 5114, the Ipssless encoding
unit 106 encodés e ortho§or&r ratsidneoeffitishte gaantiZed By thepreceds bf Step 5108. That is,
lossless encoding suciras~atiable-lengthenceding or aridwagtie encoding is=performed with respect
to the diffgreng%imgge, The lossiess encoding unit 106 encodes information on prediction, information
on quantiZation. intormation on 10 the fiftefiig précé&E and the like and adds the encoded information
to a bit stream( ({QE38Q] In step 3115, the accumulation buffer 107 accumulates the bit stream
obtained by the process cghsée%ga}%ﬁ ghgfqu%dequ g%%a g%%urgllg;[ﬁed?m ti‘ga a%cumulation buffer 107 is
appropriately read and’is fransmitted Jfo thé décodirig Side via a fransmission ine'dr a recording
medium. [018YF20Intstepc 31 16 thergyantization uhit 105rcariteals the ratel ofthesguantization

operation based,on.the.coding rate, (ocoyrrence qodinp rate) of the encoded data accumalated in the
accumulation buffer 107 by the process of s%ep 3115 so that an overflow oF an underflow does not

250ccuri @ different POCs. That is, the vectors of the current
region and the correlation region are motion vectors.

Moreover, the current region and the correlaticn region

T

have identical view IDs and different POCs. That is, the
correlation region is an image of a frame of a different
15 time, of the same view as the current region. Thus,

Scheme 4 1s selected as illustrated in the table of Fig.
14.

0160}

hat is, for example, when any one (for example,
20 the left-eye image] of the left and right images of a 3D

ge 1s a base view and the cther (for example, the

{u

right-eye image) is a dependent view, and in the

dependent view, the property of a vector (coding vector)

of the current region is identical to the preperty of a

25 vector {(co-~located vector) of a correlation region {(Cco-
located block) of a frame of a different time of the same
view, the co-located blcck is sst to be available. In
other werds, in the dependent view, when the properties
of the coding vector and the co-located vector are not

30 identical, the co-located block is set o be not

available. Naturally, the same can be applied to the



[0182] When the process of step 3116 ends, the encoding process ends. [0183] [Flow of
inter-motion predictionprocess] Next, an example of the flow of an inter-motion 64 prediction process
executed in step 5104 of Fig. 20 will be described with reference to the flowchart of Fig. 21. [0184] In
step 5131, the motion parallax vector search 5 unit 131 performs motion search with respect to the
interprediction mode of a processing target to genefate a motion parallax vector (motion vector or
parallax vector) of the current region which is the processing target. In step 3132, the predicted image
generating 10 unit 132 performs a compensation process using the motion parallax vector generated
in step 3131 to generate a predicted imebe. In step 3133, the encoding cost calculating unit 138
generates a diffétéficd iidge between the predicted image generated in step 3132 and the 15original
image (input image}.1[0185] In step 3134, the encoding cost calculating unit 138 performs a merge
mode process using the spatial correlation predictive vector generating unit 135, the 20 temporal
parallax correlation predictive7éstor gehefatig Bnit 136" and thedke® f6F861°° 2lif'step 3135, the
encoding cost caleulating & 4.38-compares-the: motipniparallaxyector efthe-current2b region
generated jn steg%S]zIBl and the predictive vector of the current region generated by the process of
step 3134 fo determinewhether a merge mode is to be applied to the current region.

[0162]

Whether or not the properties of the coding wvector

and the co-located vector are identical can be determined,

Fy

cr example, by comparing the POCs of the current region

j—a
(v

and the co-located block with the POCs of the respective
reference images as illustrated in Fig. 15. For example,
the Ll-prediction processcr 153 and the LO-prediciion
proecesscr 124 of Fig. 13 perform such determination,

(01637

S
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For example, when the POC (Curr?POC; of the current
region and the POL (CurrRefPOC) of the reference image of
the current region are not ldentical and the POC {ColPOC)
0f the co-located block and the POC (ColRefPOC) of the
reference image of the co-located block are not identical

20 ((CurrPOC | = CurrRefPOC)&&(ColPCC ' = ColRefPOC)), the

L

Li-predicti

H
Q
o)

1 processor 153 and the Li-prediction

3]

o)

Rl

0
4

processor 154 determine th oth the coding vector and
the co-located block are motilon vectors (A of Fig. 16).
0164]

25 Moreover, for example, when the POC (CurrPOC) of
the current regicn and the POC {(CurrRefroC) of the

reference image of the current region are identical and

o

ih

the POC (CclPC the co-located block and the POC

Oy

] o
(ColRefPOC) of the reference image of the co-located

hlock are

(a2
[om]
[

dentical [{CurrPCC == CurrRefPOL) 84 (ColPCC ==

ColRefPOC}), the Ll-predicticn processor 153 and the LO-



N1871 30When it is determined that both are not identical and the merge mode is not to be applied,
the e.ncodi.ng 65 cost calculating unit 138 proceeds to the process of step 5136 and performs the
parallax motion vector prediction process using the spatial correlation predictive vector generating unit
135, the temporal parallax correlation predictive vector generating unit 136, and the like. When the
process of step 5136 ends, the encoding cost calc&latin9138 proceeds to the process of step 5137.
[0188] Moreover, in step 5135, when it is determined that 10 the motion parallax vector and the
predictive vector of the current region are identical and the merge mode is to be applied to the current
region, the encading.cast calculati it 138, skips the process of step 5136 and proceeds to step
5137. [0189] Ings?flegﬁg Bié?fgthg é%%%%#}%rcdé'%a (?u afing Iﬁ%it%\’?g d%?el‘r)rrlniﬁég whether the above
process has beenjperforamed i all intet-predietion modes.rWherrit isl dstermined that a non-processed
inter-prediction made is. 20 present, fhe flovereturns: to step, 5131, and control is performed so that the
subsequent processes are repeatedly performed with respect to the non-processed inter-prediction
mode. That is, tHe'rocesses of steps 5131 to 5137 are executed in the respective inter-prediction 25
modes. [0190]  Whendt is;detexmined thatthe process has heen perforged in all inter-prediction
modes in step 5137, the encoding cost calculating unit 138 proceeds to the 30process of step 5138.
In. step 5138, tﬁé%%%ﬁ?r?@‘c&é cessor 154 set the availlability of the co-

located vector as illustrated in the table on the lower

the determination results.
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side of Fig. 15 ba
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cr example, when both the coding vector and the
co-located block are determined to be motion vectors or
parallax vectors {inter~view vectors), the co-located

vector is set to be available (A of Fig. 16 or B of Fig.
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i
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Conversely, when one of the coding vector and the
co-iocated block is determined to be the motion vector
and the other is determined to be the parallax vector
{inter-view vector), the co~located vector is set to be

20 not available.

Fig. 17 illustrates an example of the syntax of the

ed on

e

sequence parameter set of this case. As illustra

3]
[

the tenth row to the third row from the bottom of Fig. 17,
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informaticn such as & total number of views, an ID f
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identifying views, the number cof parallax predic
List LU, an ID of a view referred to in the parallax
I

prediction in List L0, the number of parallax predictions

cf a view referred toc in the
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sarallax prediction in List L1 is included in the



calculating unit 138 calculates the cost function value 66 of each inter-prediction mode. [0191] In step
3139, the mode determining unit 139 determines an inter-prediction mode in which the cost 5 function
value (encoding cost value) calculated in step 5138 is the smallest as an optimal mode (optimal
inter-prediction mode). [0192] In step 5140, the predicted image generating unit 10 132 generates the
predicted image in the optimal inter-prediction modé.The predicted image is supplied to the predicted
image selector 116. [0193] In step 3141, the encoded information accumulation 15 buffer 133 stores
the mode information and the motion information (the motion parallax vector, the reference image
index, and the like) of the optimal inter- predlctlon mode when the inter- predlctlon is selected in step
3105 of Fig. 20.3WRER‘the intraiptedictiontmode 26 stiettéd °d z&Fo VBT i§3t6red as the motion

parallax vector. WWher:the inter-predictian s selected in siep:-3105.0f &ig. 205 thase.items of information
are supplied to and ncoded by the iossless encodln unit 106 and the encoded information is
transmitted to tH& d68ading sﬁ}/&ef?[‘bwdfc Pafien thie pYocBE of &tep 3141%nds, the encoded
information accumalatiombuffer;£33:ends thedntersmetion predictiongarogess and the flow proceeds to
the flowchabrt of qué%q [0195] [Flew of merge mode process]

I“Ij

ig. 18 illustrates an example of the syntax of a

;A

slice header of this case. BAs illustrated on the eighth
row from the bottom of Fig. 18, an ID for identifying
views 1ls included in the slice header. This information
10 is Information necessary for multi-view images. In other
woerds, the present technigue can be applied without

adding new syntaxz to the slice header.

Flg. 19 illustrates an example of the syntax of a

(W
[@a

prediction unit of this case. As illustrated in Fig. 19,
the present technigue can be applied without adding new
syntax to the prediction unit. However, since the
application of the present technigue increases the number
of candidate correlation regions as compared te the
20 cenventiocnal technigue, 1If is necessary toc expand Lhe
type of the syntax or change the content of the process
for the merge mede ID and predictive vector ID.
(61717
[Flow of encoding process]
25 Next, the floew of the respective processes sxecuted
by the image encoding device 100 having such a
configuratiocn will be described. First, an example of
the flow cf the encoding process will be described with

reference to the flowchart of Fig. 20.

{ak
“y

(02721

In step 2101, the A/D converter 101 performs A/D



67 Next,an example of the flow of the merge mode process executed in step 3134 of Fig.21 will be _
described with reference to the flowchart of Fig. 22. [0196] When the merge mode process starts, in
step

61

conversion on an input image. In step 3102, the screen
rearrangement buffer 102 stores the A/D-converted image
and rearranges the respective pictures so that the
pictures arranged in the display order is rearranged in
5 the encoding order.
[0173]
In step 5103, the intra-prediction unit 114

verforms an intra-prediction preocess. In step S104, the

motion parallax prediction/compensation unit 115 performs
10 an inter-motion prediction process. In step 8105, the

predicted image selector 116 selects any one of the

redicted image generated by the intra-predi
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predicted image generated by the inter-prediction.

20 than the original image. Thus, it is pessible to
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25 periorms orthogenal transform on the difference image
generated by the process of step 2106. Specifically,
crthogonal transform such as a discrete cosine transform
or & Karhunen-Loeve transform is perfocrmed, and
orthegenal transform coefficients are output. In step

30 5108, the guantizetion unit 105 guantizes the orthogonal

of

ransform ceeificients cobtained by the process cof step



5161, the spatial correlation predictive vector generating unit 135 performs a spatial correlation
prediction process of generating a spatial correlation predictive vector using the correlation with a
spatially neighboring region. In 10 step S162, the temporal parallax correlation predictive vector
Generating unit 136 performs a temporal correlation prediction process of generating a temporal
parallax correlation predictive vector using the corréfation with a temporally neighboring regien or a

ilactically neighboring region. [0197]

In step 5163, the encoding cost calculating unit 138 removes

an overlapping vector from the spatial correlation predictive vector generated in step 3161 and 20 the

temporal parallax pyedictive vector generated in step S162. [0198]

In step 5164, the encoding cost

calculating unit 138 determines whether a vector is present. When it is 25 determined that there is at
least one spatiadl‘coffelation predictive vector or temporal parallax correlation predictive vector., the

encoding cost calculating.upit £38qroceeds 1 the process.qaf step.5163,, {01991 30ln step 3165, the
encoddnp cost calculati%% unit 138 determines whether a plurality of vectors is present. 68 When it is
|

determined that 5%lural

of Yetfsrs is présaiitdfiie efcodingcost Calcilatiig tinit-138 proceeds

5 That is, in step 5109, the inverse guantization unit 108

[lnd
iy

Le

forms inverse qguantization on the guantized ortheogonal

transform coefficients (also referred to as guantization

coefficients) generated by the process of step S108

according to a property corresponding tc the property of

10 the guantization unit 105. In step 3110,

1

the inverse

orthogeonal transform unit 109 performs inverse orthogonal

transform on the orthogonal transform coefficient

obtained by the process of step S108 according to a

broperty corresponding to the property of the orthogonal

i5 transform unit 104, In this manner, the difference image

is reconstructed.

10L77]

In step 5111, the arithmetic unit 110 adds the

predicted image selected in step 35105 to the di

20 image generated in step 5110 to generate a locally

deceded image {reconstructed image). In

loop filter 111 performs a loop filtering process

including a deblocking filtering process or an adaptive

loop filtering process appropriately with respect to the

25 reconstructed lmage obtained by the process of step 8111
to generate a decoded image.
i0178]
In step 85113, the decoded picture buffer 112 and
the decoded multi-view picture buffer 121 store the
30 decoded image generated by the process of step 5112 and

the reconstructed image generated by the process of step



to the process of step 5166 to acquire a merge index. When it is determined that a plurality of vectors
is not present, the encoding cost calculating unit 138 skips the process of step 5166. [0200] When
a spatial correlation predictive vector or a temporal parallax correlation predictive vector identical 10 to
the motion vector of the current region is present, the encoding cost calculating unit 136 acquires the
identical vector as a predictive vector in step 51&2 and acquires the reference image index in step
5168. [0201] When the process of step 5168 ends, the encoding cost calculating unit 138 ends the
merge mode process and the flow returns to the flowchart of Fig. 21. [0202] Moreover, when it is
determined that neither the 20 spatial correlation predictive vector nor the temporal parallax correlation
predictive vettoris present in step 5164, the encoding cost calculating unit 138 proceeds to the
process of step:5169. 02031 25In step 5169, the encoding cost calculating unit 138 assigns an initial
value (for example, a zero vector) to the predictive vector. Moreover, in step 5170, the encoding cost
calculating unit 138 aSsigh&farrinitfal Vaite Hof ExahipleR6pto fite Fetéferdd&image index* [02041
When the preeessietstep=5L¢Q engs:ithe encoding 69 eostrealeulating unit 138 angds the merge mode
process and.the flow returns to the flowchart of Fig. 21. [0205] [Flow of parallax motion vector
Fﬂedmﬁdhrﬂ8ge§§e process of step 5108. "That is, Tossless encoding

such as variable-length enceding or arithmetic encoding

is performed with respect to the difference image. The
lossless encoding unit 106 encodes information on

prediction, information on guantization, information on

10 the filtering process, and the like and adds the encoded
infeormaticon to a4 bit stream
[0180]

In step 5113, the zccumulation buffer 107
accumulates the bit stream obtained by the process of

5 step 8114, The encoded data accumulated in the

o

accumulation buffer 107 is appropriately read and is
transmitted to the decoding side via a transmission line

oy a recording medium,

20 In step 3116, the quantization unit 103 controls
the guantization operation based on the
coding rate (occurrence coding rate) of the encoded data

— P R - 3m - [P, PG — PN g s P .
accumuliated in the accumulation buffer 107 oY the process
i

of step 5115 so that an overflow or an underflow doss not

[}
Ln

ocour.
(0182

When the preocess of step 5116 ends, the encoding
precess ends.
10183
30 [Flow of inter-motion prediction process)

Next, an example of the flow of an inter-motion



Next, an example of the flow of the parallax motion vector prediction process executed in step 3136 of
Fig. 21 will be described with reference to the flowchart of Fig. 23. [0206] 10When the parallax motion
vector prediction process starts, in step 3191, the spatial correlation predictive vector generating unit
135 performs a spatial correlation prediction process to generate a spatial correlation predictive vector.
In step 3192, the temporal parallax 15 correlation pgédictive vector generating unit 136 performs a
temporal parallax correlation prediction process to generate a temporal parallax correlation predictive
vector. [020a] 20in step 3193, the encoding cost calculating unit 138 removes an overlapping vector
from the spatial correlation predictive vector generated in step 3191 and the temporal parallax
predictive vector geherated instep 19 2°95(0268] *© THeFercdtfing tost #alctitatifig- tinit 138 selects
a vector closestto thesmetipayegterofthe-cursent regiam amaong.the.remaining yectors, creates a
predictive vector index indicating the vector in step 3194, and uses the 30 vector as a predictive vector
in step 3195. When the process of step 3195 ends, the encoding cost calculating 70 unit 138 ends the
parallax motion vector predictign pracgss-aad-the flow retuens: tothesflowehatt of Fig. 21. [0209] [Flow
of temporag pargall?@%C cgqflagié)pfpredictipr!_ jprocess] Next, an example of the flow of the temporal
parallax correlation prediction process executed i Step 8162 of 1§52 o 4t 3192 of Fig. 23 will be
described with feferengertecitherflomcharfof Figs. 24 te:2€s102M0get to generate

a motion parallax vector (motion vector or parallax
vector) cof the current region which is the processing
target. In step 3132, the predicted image generating

10 unit 132 performs a compensation process using the motion
parallax vector generated in step $131 to generate a
predicted image. In step S133, the encoding cost

calculating unit 138 generates a difference image between

the predicted image generated in step 3132 and the
13 criginal image (input image).

T

N

n step 3134, the enceding cost caelculating un
138 performs a merge mode process using the spatial
correlation predictive vector generating unit 1353, the

20 temporal parallax correlation predictive vector

generating unit 136, and the like.

In step 35135, the encoding cost calculating unit

138 compares the motion parallax vechtor of the current
1

25 region generated in step S131 and the predictive vector
of the current region generated by the process of step
5124 to determine whether a merge mede is to be applied
tec the current region.

[o1e7]
30 When 1t is determined that both are not identical

and the merge mode is not to be applied, the encoding



When the temporal parallax correlation prediction process starts, the current region processor 151
acquires the view ID and POC of the current region in step 5211 of 24. In step 3212, the current region
processor 151 15 determines a reference index of the current region. In step 3213, the current region
processor 151 acquires the view ID and POC of the reference image. [0211] In step 3214, the
correlation region processor 152 20 selects the corréfation image in ascending order of the reference
image indexes of List Lim In step 3215, the correlation region processor 152 determines whether all
reference image indexes have been searched. When it is determined that all reference image indexes
have been 25 searched .the temparal @gg%lquggogg@éegdgr%cti% Process.ends, and the flow
returns to the flowchart of Fig. 22 or Fig. 23. [0212] Moreover, when it is determined in step
3215 that a 30 nonNProtessed refsrdfce hdgtindex fs presert, ths é6mekiohiegionprocessor 152
proceeds to the processs of step; 1216. kystep.3216,.theicorrelation Jegion; processer, 152 determines a
correlation region and the flow proceeds to the flowchart of Fig. 25. [0213[ 5In step 1221 of Fig. 25, the
correlation regioh processor152 detérmineSthéthar té torefatior fedion i€ an'intra-predicted region
or a region that dees not refer te enethey=regipn. \Whenit is determined that the,correlation region is
the intra-predicted region or the 10 regign that does not refer to another region, the correlation region
processor 152 pioceeddto tHefiGiichart of Fig. 26. 02147 Moredbef \WAEn 1is detérmined in step
1221 of Fig. 15 25 that'theicarrelation regibtrisdbedaterpredicted ccess of step S137.

[0188]
Morecver, in step 5135, when it is determined tha#t
10 the motion parallax vector and the predictive vector of
the current vegion are identical and the merge mode is to
be applied to the current regicn, the enceding cost
calculating unit 138 skips the process of step 8136 and

i

proceeds to step S137.

L

10189
In step 3137, the encecding cost calculating unit
138 determines whether the above process has been

=

[at

formed in all inter-prediction modes. When it is

73

o)

etermined that a non-processed inter-prediction mode is

na
<2
T

resent, the flow returns 2o step 5131, and control is
performed so that the subsequent processes are repeatedly

arformed with respect toe the non-processed inter-

s

redicticn mode. That is, the processes of steps 8131 to
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25 modes.
[(G120]

When it is determined that the process has been
performed in all inter-prediction modes in step $137, the
encoding cost calculating unit 138 proceeds to the

30  process of step S138. In step %138, the encoding cost

calculating unit 138 calculates the cost function value



region and the region that does not refer to another region, the correlation region processor 152
proceeds to the process of step 1222. [0215] 20In step 1222, the L1-prediction processor 153 acquires
the view ID and POC of the correlation region. In step 3223, the LI-prediction processor 153 acgpires
the view ID and FOC of the LI-prediction reference image of the correlation region. 25[0216] In step
3224, the Ll-prediction processor 153 determines #hether the current region and the correlation region
have identical view IDs. When both are identical, the correlation region is a co-located block. When it
is 30 determined that the current region and the correlation region have identical view IDs, the
LI-prediction 72;preogcg§sgg %5§mprgge§d§_ fo the;h process of step S225 to perform a scheme-4-2
process so that the Cﬁrediéﬁvg Vettoris %éﬁ%?aféd" according to Scheme 4 or 2. When the process of
step S225 ends{ e flow proceeds to the 5flowchart of Pin 26. [0217] Moreover, when it is
determined in step 5224 of Fi(% 2'5%1%1@ the current re%iggran,d the correlati?ggregion do not have

T r H T Ymina
identical view IDs, the Ll—%ré‘:3 iction processol?olaoel proc?:-edsﬁ% tﬁremp}:rocess of step 3226. [0218]

Getermines an inter-prediction mode in which the cost

5 function value (encoding cost value) calculated in step

nter-

}
[N

5138 is the smallest as an optimal mede (optimal
predicticn model.
[0192]
In step 8140, the predicted image generating unit
10 132 generates the predicted image in the optimal inter-
prediction meode. The predicted image is supplied to the

predicted image selector 116.

In step 3141, the encoded information accumulation

(%3]

buffer 133 stores the mode information and the motion
information (the moticon parallax vector, the reference
image index, and the like) of the optimal inter-
prediction mode when the inter-prediction is selected in
step 3105 of Fig. 20. When the intra-prediction mode is
20 selected, a zerc vector is stored as the motion parallax
vector. When the inter-prediction is selected in step
5105 of Fig. 20, these items of information are supplied
to and encoded by the lossless encoding unit 106 and the

encoded information is transmitted to the decoding side,

When the process of step Si41 ends, the encoded
information accumulation buffer 133 ends the inter-motion

prediction process and the flow proceeds to the flowchart

()
o]
4]
—
)
S

{Flow of merge mode process)



In step 3226, the-prediction processor 153 determines whether the current region and the correlation
region have identical POCs. When it is determined that the current region and the correlation region do
not have denPOC, te ID-prediction processor 153 proceeds to the flowchart of Fig. 26. [0219]
Moreover, when it is determined in step S226 of Fig. 20 25 that the current region and the correlation
region have identicae POCs, the LI-prediction procé3sor 153 proceeds to the process of step 3227.
[0220] In step 3227, the-prediction processor 153 25 determines whether the reference image of the
current region and the reference image of the correlation region have identical POCs. When it is
determined that the referetce image of the current region and the reference image of the correlation
region have identical POES  ther 3GEEpretRicPionpfocesstr €53 PrdcEsds to e process of step 3228
to perform a scheme-1 pregess sethahthe 43 predictive veetor is ggnerated according to Scheme 1.
When the process of step 5228 ends, the Li-prediction processor 153 proceeds to the flowchart of Fig.
26. [02211 SMSTEDVET WheH it'e detefhiHetrinStep 5227 GFEIRF 95 that Hié reféfence image of the
current region drid thig

5 When the merge mode process starts, in step S161,

ial correlation predictive vector generating unit

N
ot

the sp

135 performs a spatial correlation predicticn preocess of

3

generating a spatial correlation predictive vector using
the correlation with a spatially neighboring region. In
10 step S16Z, the tempora

parallax correlation predictive
36 performs a temporal

vector generating unit 1

i)

correlation prediction process of generating a temporal
parallax correlation predictive vector using the
correlation with a temporally neighboring region or a

ctically neighboring region.
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In step 5163, the encoding cost calculating unit
138 removes an overlapping vector from the spatial
correlation predictive vector generated in step $161 and
20 the tempecral parallax predictive vector generated in step
5162.
[0198]
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In step 5164, the enccocding cost ca

138 determines whether a vector is present. When it is

25 determined that there is at least one spatial correlation
predictive vector or temporal parallax correlation
predictive vecter, the encoding cost calculating unit 138
proceeds to the process of step 5165,

01591
30 In step 5165, the enceding cest calculating unit
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138 determines whether a plurality of vector iz present.



reference image of the correlation region do not have identical POCs, the Li-prediction processor 153
proceeds to the process of step 3229 to perform a scheme-3 process 10 so that the predictive vector
is generated according to Scheme 3. When the process of step 3229 ends, the Llprediction processor
153 proceeds to the flowchart of Fig. 26. [0222; 15in Fig.26, the LO-prediction processor 154
performs the same process as the Li prediction of Fig. 25 with respect to the LO prediction of the
correlation region. That is, the LO-prediction processor 154 performs the sane processes of steps
5231 to 3238 as the 20processes of steps 5222 to 3229 of Fig. 25. [0223] However, in the case of
Fig. 26, the reference :image of the correlation region is a LU-prediction reference image. Moreover,
when the proce&S oFstep 3934563537561 5238 endB. 6F Whenit 5 déRTifdd irf step 5235 that the
current region and<hercorrelatior tegion-do aok have identical ROGs; the LO-predietior: processor 154
proceeds to the flowchart 01; \I%% s27. %02%4 Z%Ip 6séteg 3241 of, the grqdictive vector 74 predictive
vector candidate is présent. When it is determingd that 76 predictive Vector cardidate is present, the
predictive vecto¥ genefdtingsuriit 159reterhsttosthesprotess bf step 52t 4cofdzig. 24. [0225]

Moreover, when it is determined in step 5241 of Fig. 27 that at least ggelpj(gdisc}'gye vector candidate is

re [ ericoding Cosl u un
present, the predictive VEctor generating tnit 150 proceeés fo the pracess of step 5242 n step 5242,
the process of step 3166.
(02001
When a spatial correlation predictive wvector cr a

temporal parallax correlation predictive vector identical

10 to the motion vector of the current region is present,

]

the encoding cost calculating unit 138 acguires the
identical vector as a predictive vector in step 5167 and
acquires the reference image index in step S168.

[0201]

(@3]

When the process of step 53168 ends, the encoding

[

cost calculating unit 138 ends the merge mode process and
the flow returns to the flowchart of Fig. 21.
(0202)
Morecover, when 1t is determined that neither the
20 spatial correlation predictive wvector nor the temporal

parallax correlation predictive vector is present in step
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the encoding cost calculating unit
138 assigns an initial value (for example, a zero vector)

to the predictive vector. Morecovsr, in step S$170, the
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enceding cost calculating unit 138 assigns an initial

for example, 0} to the reference image index.
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10 predictive vector generating unit 159 determines whether the jump flag of Li only is 1 or whether the
jump flags of LO or Li are identical, and LI is referred to. [0226] When it is determined that the
jump flag of Li only is 1 or that the jump flags of LO and Li are identical, and Ll is referred to, the
predictive vector generating unit 159 proceeds to the process of step 5243. [0227] In step 5243, the
predictive vector generating unit 20159 acquires art Ei-reference vector. In step 5244, the predictive
vector generating unit. 159 acquires a. reference image index of Li reference and the flow proceeds to
step 5247. [0228] 25Moreover, when it is determined in step 5242 that the jump flag of Li is not 1 or
the jump flag of LO is 0, and that the jump flags of LO and Li are not identical or LI is not referred to,
the predictive vegior geheratiag Uit 156" proceeds fothe 15t Jeess D &téls SPABC[022911A step 5245,
the predictive vettor tienerating tif s7% 4 59hacquires-an £O-referegce yector. In step 5246, the
predictive vectoEO%%rating unit 159 acquires a reference image index of LO reference and the flow

proceeds to ste

. 5[0230] In step 5247, the predictive vector generating unit 159 uses the

Li-reference vectoror LJ-reference wectoriacquired:-as the predictive veetore s this case, the
predictive vector generz@g}gg ungtnlgg@%gaiees tgg vector ;gwusigg %h}% disj?n qgg{ the rgfefgence image in
the current region or the correlation reg%n and uses tﬁé scaﬁﬁg Fesult asthe prera?c%i"v%‘i/ector.

20

[ae]
i

30

vector prediction process executed in step 3136 of Fig.

21 will be described with reference to the flowchart of

When the parallax motion vector prediction process

[a]

starts, in step 8191, the spatial correlation predictive

vector generating unit 135 performs a spatial correlation

I

prediction process to generate 2 spatial correlation
predictive wvector.
correlaticn predictive vector generating unit 136

performs a tempcoral parallax correlation prediction

Process Lo generate a temporal parallax correlatio

ju]

predictive vector.
102877
In step 8183, the encoding cost calculating unit

138 removes an overlapping vector from the spatial

n

181 and

\E

correlation predictive vector generated in step

The encoding cost calculating unit 138 selects a

vector closest Lo the motion vecter of the current region

W

among the remaining vectors, creates predictive vector
index indicating the vector in step $19%4, and uses the
vector as & predictive vector in step 81985, #When the

process of step 5185 ends, the encoding cost calculating



[0231] When the process of step 3247 ends, the predictive 15 vector generating unit 159 returns to the
flowchart of Fig. 24 to end the temporal parallax correlation prediction process, and the flow returns to
the flowchart of Fig. 22 or Fig. 23. [0232] 20[Flow of scheme-1 process] Next, an example of the
flow of the scheme-1 process executed in Fig. 25 oy Fig. 26 will be described with reference to the
flowchart of Fig. 28. [0233] 25When the scheme-1 process starts, in step 3261, the scheme-i
processor 155 determines whether the POCs of the current region and the reference image of the
current region are identical. When it is determined that the POCs of the current region and the
reference imagerofthe 80 ewsent-region ase not identitak; the seheme-4 precessor 155 ends the
scheme-1 process and the flow retugqs to the flowchart Qf Fig. 25 or Fig. 26. [0234) _ Moreover,
when it is deterifined i step' 5261 that'the POTE 3f tife clifteht FéGiBA and’the reference image of 5
the current regiohzarglidentical, the scheme-1 processor 155 proceeds to the process of step 5262.
[0235] In s{eg {;26@21,r t@% g{ggggﬁe-; processor 15?r dft(etr[niges Wrégtpgg the POCs of the correlation
region and the 0 referénce image of the co“r?glatigﬁrrealo% are idéntical, When it is determined that
the POCs of the:corretation region and the reference image of the correlation region are not identical,
the scheme-1 processQr, :}L{@'—’S eéwzgsetgggg,pc]_heerg%-l jprocess. gng ghgﬂ‘l@omé Er%%[g{r}@% to the flowchart of
parallax correlation prediction process exescuted in ztep

£162 of Fig. 22 or step 5182 of Fig. 23 will be described
with reference to the flowchart of Figs. 24 to 27.
10 (0210}
When the temporal parallax correlation prediction

process starts, the current region processor 131 acguires

the view ID and POC of the current region in step S211 of

Fig. Z4. In step 5212, the current region processcr 151
i5 determines a reference index of the current regicn. In

1

step 3213, the current regiocn processor 151 acguires the

3

view ID and POC of the reference image.
[0211]
In step 5214, the correlation region processor 152

20 selects the correlation image in ascending order cof the

reference image indewxes of List L1, TIn step 52135, the

correlation reglon processor 152 determines whether zl

reference image indexes have boen searched. When it is

determined that all reference image indexes have been
25 searched, the temporal parailax correlation prediction

process ends, and the flow returns to the flowchart of

Lad

Fig. 22 or Fig. 23.
(02123
Moreover, when it 1s determined in step 5215 that a

30 non-processed reference image index is present, the

correlation region processor 1572 procseds to the process



_4 .25 or Fig26. [0236] Moreover, when it is determined in step 5262 that the POCs of the correlation
region and the reference image of the correlation region are identical, the 20 scheme-1 processor 155
proceeds to the process of step 5263. [0237] In step 3263, the scheme-1 processor 155 caic an
inter-view distance | between the current region and 25 the reference image of the current region. In
step 5264, the scheme-1 processor 155 calculatesan inter-view distance 2 between the correlation
region and the reference image of the correlation region. In step 5265, the scheme-1 processor 155
determines the jump flag of 30 the reference image, and the flow returns te the flowchart of Fig. 25 or
Fig. 26. These parameters(the 77 inter-view distance 1, the inter-view distance 2, and the jump flag)
are used in the procesdof Fig® 27. 70238 fFIow S schen <3 processPNextsarrexample of the flow of
the scheme-3 processsexgcuted indmigr29 0k Fig. 26 will be-described; with reference to the flowchart
of Fig. 29. [0239] When the scheme-3 process starts, in step 3271, the

o~

flow proceeds to tne flowchart of Fig. Z5.
[0213]

In step 5221 of Fig. 25, the correlation region

(8]

processcr 152 determines whether the correlation region
is an intra-predicted region or a regicn that doss not

rafer to ancther region. When 1t is determined that the

that does not refer to ancther region, the
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correlation regicn processcr 152 proceeds to the

flowchart of Fig. 26
[0214]
Moreover, when it is determined in step 8221 of Fig.

15 25 that the correlation regilon is the inter-predicted

ct

region and the region thai does not refer to ther

93]

n

o]

regicon, the correlation region processor 152 procseds to
the process of step S222.
]

24 In step 3222, the Ll-prediction processcor 153

el

e
021

acquires the view ID and POC of
I step 5223, the Ll-prediction processcr 153 acguires
the view ID and POC of the Ll-prediction reference image

of the correlation region.
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In step 3224, the Ll-predictiocn processor 153
determines whether the current region and the correlation
region have identical view IDs. When both are ldentical,

the correlation region iz a co-located block. When it is

(ad
P

determined that the current regicon and the correlation



10 scheme-3 processor 157 determines whether the view IDs of the current region and the reference
image of the current region are identical. When the view IDs of the current region and the reference
image of the current region are not identical, the schema-3 processor 157 ends the scheme-3 process,
and the flow returns to the flowchart of Fig. 25 or Fig. 26. [0240] Moreover, when It is determined in
step 5271 that IDs of the current region and the reféfence 20 image of the current region are identical,
the scheme-3 processor 157 proceeds to the process of step 5272. [0241] In step 5272, the
scheme-3 processor 157 deter in whether the view IDs of the correlation region and the 25 reference
image of the correlation region are identical. When it is determined that the view IDs of the correlation
region and the Fefeférce image of tHe B6Reldtion region 4ré fiot fdertic, theschéme-3 processor 157
ends the scheme-3mrecess sandthe flow 30reiums tosthe-flowehart of &ig.25 e« Fig. 26. [0242] 73
Moreover, when it is determined in step 3272 that the view IDs of the correlation region and the
reference imag&of thé correiation %&gnaacrgqagf‘iﬁ@alT%esgéﬁgr%e% Process8 157 prSceeds to the
process of stepcb32Ex 0243k tep Bestep=32£3, thesschemeSrprocessor A57realculates the inter-view
distance 1§etmgeoqjg1§a%%rr%@t rpelggiqn gg.d the reference image of the current region. In step 3274,

[G217]

Morecover, when i1t is determined in step 5224 of Fig.
25 that the current region and the correlation region do
not have identical view IDs, the Ll-prediction processor

0 153 proceeds to the process of step S5226.
[0218]
In step £226, the Ll-prediction processor 153

determines whether the current region and the correlation
region have identical POCs. When it is determined that

the current region and the correlation regilon do net have

fod
i

identical PO0Cs, the Ll-prediction processor
to the flowchart of Fig. Z6.
[0219]

Morecver, when 1t is determined in step $2Z26 of Fig.

20 25 that the current region and the coerrelation regieon

d

have identical POCs, the Ll-prediction processcr 153
proceeds to the process of step 5227,

(02201

Lad

-~prediction processor 15

ek

In step 5227, the L
25 determines whether the reference image of the current
region and the reference image of the correlation region
have ldentical PCCs. When 1t is determined that the
reference image of the curvent region and the reference
image of the correlation region have identical POCs, the
30 Ll-prediction processor 153 proceeds to the process of

step S228 to perform a scheme-l process so that the



the scheme-3 processor 157 calculates the inter-view distance 2 between the correlation region and
the reference image of the correlation region. In step 3275, the scheme-3 processor 157 determines
the jump flag of the reference image and the flow returns to the flowchart 150f Fig. 25 or Fi. 26. These
parameters (the mt distance 1, the inter-view distance 2, and the jump are used in the process of Fig.
27.[0244] [Flow of scheme-4-2 process] 20Next, an example of the flow of the scheme-4-2 process
executed in Fig. 25 or Fig. 26 will be described with reference to the flowchart of Fig. 30. [0245] When
the scheme-4-2 process starts, in step 3281, 25 the Li-prediction processor 153 or the TO-prediction
processor 154 determines whether the view IDs of the current region and the reference image of the
current regiorFaieSidentical. YWhén boily aze identical, a coding vector isatmoton vector. When it is
determined that, 30 the view JDs.qf the qurentJegion, and the referenge image.of the current region are
identical, the flow proceeds to step 8282. [0246] In step 82_82, the Ll-prediction processor 153 or the
LO-predictionfirBEESS6I 154 deteifriifiés whethbr the viewF s o6f the Eerelatibn region (co-located
block) and the reference image of the correlation region are identical. When both are not identical, a
co-located vector is a parallax vector. When it is determined that the view IDs of the correlation region
and the réference Merecover, when it is determined in step 5227 of Fig.

25 that the reference image of the current regicn and the

reference image of the correlation region do not have

identical POCs, the Ll-prediction prccesscr 153 proceeds

to the process of step 5229 to perform a scheme-3 process

10 so that the predictive vector is generated acceording to
Scheme 3. When the process of step SZ29% ends, the L1~
prediction processor 153 proceeds to the flowchart of Fig.

26.
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26, the LO-predictioen processor 154

periorms the same process as the L1 prediction of Fig. 25
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to the LO prediction of the correlation

region. That is, the LO-prediction processor 154

of
4
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performs the same processes of steps 3231 to S238 as

rry

20  processes of steps 5222 to 3229 of Fig. 25,
[0223]
However, in the case of Fig. 26, the reference

C-predicti
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image of the correlation regicn is a
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reference image. Moreover, when the proc cep 5234,

25 85237, or 8238 ends, or when it is determined in step $235
that the current region and the correlation region do not
have identical POCs, the LO-predicticon processor 154
proceeds to the flowchart of Fig. 27.
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the predictive vector

generating unit 15% determines whether at lesast one



image of the correlation region are not identical, the Li-prediction processor 153 or the LO-prediction
processor 154 ends the scheme-4-2 process and the flow returns to the flowchart of Fig. 25 or Fig. 26.
[0247] 15That is, in this case, since the coding vector is the motion vector and the co-located vector is
the parallax vector, the property of the coding vector is not identical to the property of the co-located
vector. Thus, the co-located block is set to be not available, and the 20scheme-4-2 process ends.
[0248] Moreover, when it is determined in step 8282 that the view IDs of the correlation region and
the reference image of the correlation region are identical, the LI- 25 prediction processor 153 or the
LO-prediction processor 154 proceeds to the process of step 8283. When both are identical, the
co-located vector 15 the atior Vectdr. (;I‘T*fyé?ﬁ%h?hijssc 567 Bt the'Biicodifig vector and the
co-located vectde are themotionavector, andithe: propertieshath aciors:are identieak dhws,this 80
[0249] In step 3283,,the scheme-4 processor 158 calgulatei Ige inter-view distance 1 between
the current region and the reference image of the current region. Th step 3284, the scheme-4
processor 158 calcutates the mtepvigdi distdnée @.betdveen the correlation region and the reference
image of the coEr@}%tgqn region. In step 3285, the scheme-4 processor 158 determines the jump flag of
the reference image, and the flow returns to the 10flowchart of Fig. 25 or Fig. 26. These parameters
(the inter-view distanéé&~ 1 sthiecinter+view distarces2  anch the jurhp flag)aré Uskeddh thegprocess of Fig.
27. [0250] 97 that at

-

cast one predictive vector candidate is
presant, the predictive vector gesnerating unit 159
proceeds to the process of step S242. In step 38242, the

10 predictive vector generatlting unit 159 determines whether
the jump flag of L1 only is 1 or whether the jump flags

of LO or Ll are identical, and L1 is referred to.

(02261
When it is determined that the jump flag of L1 only
15 is 1 cor that the jump flags of L0 and L1 are identical,
and L1 is referred tc, the predictive vector generating
unit 15% proceeds to the process of step 8243,
[0227]
In step 58243, the predictive vector generating unit
20 15% acguires an Ll-reference vector. In step 5244, the
predictive vector generating unit 159 acquires a
reference image index of L1 reference and the flow
proceeds to step 5247,
(02287
25 Moreover, when 1t is determined in step 5242 that
the jump flag of L1 is not 1 or the jump flag of LO is 0O,

and that the jump flags of L0 and L1 are not identical or
Ll is not referred to, the predictive vector generating
unit 159 proceeds to the process of step S245.

(62227
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In step 5245, the predictive vector generating un



Moreover, when it is determined in step 3281 that 15 the view IDs of the current region and the
reference image of the current region are not identical, the Li-prediction processor 153 or the
LO-prediction processor 154 proceeds to the process of step 3286. [0251] 20in step 3286, the
prediction processor 153 or the LO-prediction. processor 154 determines whether the POCs of the
current region and the reference image of the currefit region are identical. When it is determined that
the POCs of the current region and the reference image of the current region are not identical, the
prediction processor 153 or the TO-prediction processor 154 ends the scheme-4-2 process, and the
flow returns to the flowchart of Fiﬂg}. 25 or Fig. 26.([0252] 30Moreover, when it is determined in step
3286 that the POCs df thie elifteRt region and tHE feféfence imags of e Cirfént region are identical,
the prediction praeessor 163 oetheokOspredietiom processor 454-preceeds ta the process of step 5287.
When both are identical, a coding vectar is a parallax vector. [0253] . _In_step 5287, the prediction
processor 153 or the‘LB-pre(jlrbat N processor 154 determines whether the POCs of the correlation
region and the referercesimiage obtheé €érrelation region are identical. When both are not 10 identical,
a co-located veetoris a motion vector. When it is determined that the POCs of the correlation region
and the reference image of the correlation region are not identical, the prediction processor 153 or the
LO-prediction processor154-ends iie schemesde=2 process, anhdttothe aowr eetdrms totthe flowchart of
Fg. 25 or Fig. 2{9254] . . Fhatjs, indhis,case, since the coding vector i the parallax vector and the
co-located vector is the motion vector, the property of the coding vector is not 20 identical to the
property of the &6J0éated vectdr T Hus: he tollcatet block Eisettdshecastavailable, and the

scheme-4-2 processiends; 40488k o+ generating unit 159 scales the vector
10 using the distance to the reference imags in the current
region or the correlation regicn and uses the scaling

result as the predictive vector,

i

[
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When the process of step 5247 ends, the predictive

[}
[83

vector generating unit 159% returns to the flowchart of

Fig. 24 to end the femporal parallax correlation
prediction process, and the flow returns to the flowchart
of Flg. 22 or Fig. 23.

(02327

of zcheme-~] process]
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Next, an example of the flow of the scheme-1
process executed in Pig. 25 or Fig. 26 will be described

™.

with reference to the flowchart of Fig. 28.

[0233]

25 When the scheme-1 process starts, in step 3261, the
scheme-]1 processor 155 determines whether the PCCs of the
current region and the reference image of the current
region are identical. When it is determined that the
PCCs of the current region and the reference image of the

30 current region are not identical, the scheme-1 processor

155 ends the scheme~1 process and the flow returns te the



Moreover, when it is determined in step 0287 that 25 the POCs of the correlation region and the
reference image of the correlation region are identical, the Llprediction processor 153 or the
LO-prediction processor 154 returns to the process of step 5283. When both are identical, the
co-located vector is the parallax vector. That is, in this case, both the coding vector and the co-located
vector are parallax vectors, and the properties 82 gfsboth vectors are identical. Thus, in this case, the
co-located vector is set to be available. [0256] In this case, the schema-2 processor 156 performs 5
the processes of steps 3283 to 3285 similarly to the scheme-4 processor 158. When the process of
step 3285 ends, the scheme-2 processor 156 ends the schemme-4-2 process, and the flow returns to
the flowchart ofiFigw25or Figi26i[@257% or By perfdfming the respective processes in this manner,
the temporal pa @I;ajgﬂqorrelatlon predictive vector generating unit 136 can generate the parallax
correlation predlctlve vector as well as the motion 15 correlation predictive vector. Thus, the motion
parallax prediction/compe¥satien unt:£15 chnigenerate the: prediotivie vectdr withhigh prediction
accuracy even whenhe vector.of.the current region is thesparallax vectar, Due fa this, the image
encoding device 100 can suppress a 20 decrease in the encoding efficiency. [0258] [2. Second
embodiment] [IiMagedectting Bevice] Fig =31 s ableek didgrant Hustatihgtr AigiR 25 configuration

example of an image.deceding device which is.an imageRrocessing device. An image decoding
device 300 iIIus'grgé%q.}in Fig. 31 is a device that corresponds
{ 5

In step 3262, the scheme-1 processor 155 determines

whether the POCs of the correlation region and the

-

10 reference Image of the correlation region are ldentical.

When i1t is determined that the POCs of the corrselation

region and the reference imags of the correlation region

are not ldentical, the scheme~1 processor 155 ends the

scheme-]1 process and the flow returns to the flowchart of
15 Fig. 25 or Fig. 26

[0236]

3

Moreover, when 1t is determined in step SEZ62 that

the POCs of the correlation region and the reference

image of the correlation regicen are identical, the

20 scheme-1 processor 155 proceeds to the process of step
SZ63.
0237

in step 5263, the scheme-1 processor 155 calculates
an inter-view distance 1 between the current region and
25 the reference image of the curreni regicn. In step S264,
the scheme~1 processor 155 calculates an inter-view
distance Z between the correlation regicen and the
reference image of the correlation region. In step 3265,

the scheme-1 processor 155 determines the jump flag of

()
[

the reference image, and the flow returns to the

Llowchart of Fig. 25 or Fig. 26. These parameters (the



to the image encoding device 100 of Fig.. 11. That is, the image decoding device 300 decodes the
encoded data 30(bit stream), which is generated through encoding a multi-view image by the image
encoding device 100, according to a decoding method corresponding to the encoding method of the
image encoding device 100 to obtain a decoded multi-view image. [0259] As illustrated inthe image
decoding device 300 includes an accumulation buffer 301, a losslehs decoding unit 302, an Inverse
guantization unit 303, an inverse orthogonal transform unit 304, an arithmetic unit 305, a loop filter
306, a screen 15 rearrangement buffer 307, and -a D/A converter 308. Moreover, the image decoding
device 300 includes a decoded picture buffer 309, a selector 310, an inhraprediction unit 311, a motion
parallax compensation unit-3 12, sdrdasselecton 313: {6260]iew EurherndheZimageidéeteding device
300 includes a Sigzggd%q g&gltié\/ljgw icture buffer 321, Jggglk}h%%puw_laﬁon buffer 301
accumulates the encoded 20 data transmitted thereto and supplies the encoded data to the lossless
decoding unit 302-at% predetermined timing. The lossiehs decoding unit 302 decodes the inhormation
encoded by thelpsgiess encading ugit 106.0t Eig. 11, which is supplied from the accumulation buffer
301,

Next, an example cf the flow of the schema-3
process executed in Fig. 25 or Fig., 26 will be described
ith reference to the flowchart of Fig. 29.
[0239]

When the scheme~3 process starts, in step 5271, the

10 scheme~3 processor 157 determines whether the view IDs of

the current regicn and the reference image of the current
region are identical. When the view IDs of the current
region and the reference image of the current region are
not identical, the scheme-3 processor 157 ends the

and the flow returns to the flowchart
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of Fig. 25 or Fig. 26.

Moreover, when 1t i1s determined in step S271 that

{

the view IDs of the current region and the reference

25 image of the current region are identical, the scheme-3

=

rocessor 157 proceeds to the procsss of step 8272,
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the scheme~3 processcr 157 determines

h

th

&

whether the view IDs o correlation regicn and the

25 reference image ©f the correlation regicon are ldentical.
When 1t ils determined that tThe wview IDs of the

o

correlation region and the reference image of the

correlation region are not identical, the scheme-3

processcr 157 ends the scheme-~3 process, and the flow

Lt
[

returns to the fleowchart of Fig. 25 or Pig. 26.

[024%]



25 according to a scheme corresponding to thh encoding scheme of the lossiess encoding unit 106.
The lossdhss decoding unit 302 suppidhs quantized coefficient data of the difference image obtained
by decoding to the inverse quantization unit 303. 30[0262] Bs the information on the optimal prediction
mode obtained by decoding the encoded data to determine whether the intra-prediction mode or the
inter-prediction mode is selected as the optimal pregliction mode. The lossless decoding unit 302
supplies the information on the optimal prediction mode to the intra-prediction unit 311 or the motion
parallax compensation unit 312 based on the determination result. That is, for example, when the
image encoding device 100 selected the intra-prediction 10 mode as the optimal prediction mode, the
intra-prediction informationawiich ig'the: information torrthiseptimal predictiéry tnade or the like is
supplied to the.intraprediction unit 311. Moreaver, for exanmple, when the image encoding device 100
selected the inter-prediction mode as the optimal prediction mode, the inter-prediction information
which is the infératstion‘orite optirtal Predictivhdhodeasiahedikeris Suppliedeo the motion parallax
compensation unit.31.2.40263]. 20T he inverse. quantization ynit 303 performs:-inverse quantization on
the quantized coefficient data, which is obtained through decoding by the lossless decoding unit 302,
according5to a‘scheme corresponding to the quantization scheme of the quantization unit 105 of Tic 25
11 and suppliessthezgbtained coefficient data to the inverse orthogonal transform undt 304. The
inverse orthogonal transform unit 304 performs inverse orthogonal transform on the coefficient data

supplied from the inver8e funtization uritt365 ARE6dinG 16 258cHEme 30 E6rre8péiding to the
orthogonal transfornschene ©f the orthagonmal transferm unit 104-etFig. Ad; The inmerse 85

the reference image of the current region. In step 8274,

10 the scheme-3 processcr 1

o

7 calculates the inter-view
distance Z between the correlatiocn region and the
reference image of the correlation region. In step S275,
the scheme-3 preocessor 157 determines the jump flag of

the reference image and the flow returns to the flowchart

i5 of Fig. 25 or Fig. Z6. These parameters (the inter-view
distance 1, the inter~view distance 2, and the jump flag)

are used in the process of Fig. 27.
[G244)
{Flow of scheme~4-2 process]

20 Next, an example of the flow of the scheme-4-2
process executed in Fig. 25 or Fig. 26 will be described
with reference to the Tlowchart of Fig. 30.

[GZ245]
Wnen the scheme-4-2 process staris, in step 5281,

25 the Ll-~prediction processor 153 or the LO-prediction
processor 154 determines whether the view IDs of the
current reglon and the reference image of the current
region are identical. When both are identical, a coding
vecter is a motion vector. When it is determined that

Fag

the view 1Ds of th

N = E - ~ - 3 e e g =
Tthe current regicn and the reference

(2
o

]

image of the current regicon are identical, the flow



orthogonal transform unit 304 obtains the difference image corresponding to the difference image
before being subjected to the orthogonal transform in the image encoding device 100 by the inverse
orthogonal transform process. [0264] The difference image obtained through inverse orthogonal
transform is supplied to the arithmetic unit 305. Moreover, the predicted image from the intrar 10
prediction unit 311 or the motion parallax compensaton unit 312 is supplied to the arithmetic unit 305
via the selector 313. [0265] The arithmetic unit 305 adds the difference image 15 and the predicted
image to obtain a reconstructed image corresponding to the image before subtraction of the predicted
image by the arithmetic unit 103 of the image encoding device 100. The arithmetic unit 305 supplies
the reconstructéd #fig§é to the 166 filt€f306. 20[0266] The loop filter 306 performs a loop filtering
process including adeblocking filtering process, an adaptive loop pressure filter, and the like with
respect to the supplied reconstructed image to generate a decoded 25 image. For example, the loop
filter 306 removes a blotk disGHion ?b%/'péﬂ?SrnIrih”gpé Hebfockiny Rieffd frocess ofithe reconstructed
image. Moreover; for: exarnple; dhe deop filter 306 impraves image dualify., by pperforming a loop filtering
process using a Wiener filter with respect 30 to the deblocking filtering Ero‘cesw)s res\ults (the
reconstructed image in wWhich the bIGEK distértion’is “FemVed) 7026 77 “2< Fré §pe 6fithe filtering
process performed bydhedeapdilter 396 is pptionat,and adfittesing praeess:re

identical. When both are not identical, a co-lccated

3

vector 13 a parallax vector. When it is determined that

i~h

the view IDs of the correlatiocn region and the reference

10 image of the correlation reglon are not identical, the
Ll-predicticn processor 153 or the Li-prediction
processor 154 ends the scheme-4-2 preocess and the flow
returns to the flowchart of Fig. 25 or Fig. 26.

[0247]
i5 That is, in this case, since the coding vector is

the motion vector and the co-locatsd vector 1s the
parallax vector, the property of the coding vector is not

oy

v of the co-located vector. Thus
P !

[

s

identical te the prope
the co~located block is set to be not available, and the
20 scheme-4-2 process ends,
[0248]
Moreover, when it 1s defermined in step 5282 that
the view IDs of the correlation region and the reference

-

image of the correlation region are identical, the Li-

v

25 predictiocn processor 153 or the LO-prediction processcr
154 preoceeds to the process of step 5283, When both are
identical, the co~located vector is the motion vector,
That 1is, in this case, both the encoding vector and the

co-located vector are the motion vector, and the

Ll
[

properties of both vectors are identical. Thus, in this

3]

case, the co-located vector is set to be availabl

o
D
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other than the above-descrioed processes may be performed. Moreover, the loop filter 306 may
perform the filtering process using the filter coefficients supplied from the age encoding. device 100 of
Fig. 11. [0268] 10The loop filter 306 supplies the decoded image which is the filtering process result to
the screen rearrangement buffer 307 and the decoded picture buffer 309. The filtering process of the
loop filter 306 may be omitted. That is, the output of the arithmetic unit 305 15 may be stored in the
decoded picture buffer 309 without being subjected to the filtering process. For example, thA
intra-prediction unit 311 uses the pixel, values of pixels included in this image as the pixel values of the
neighboring pix%s2 20[0269] The screen rearrangement buffer 307 rearranges supplied decoded
image. That is, the frame order rearranged for the encoding order by the screen rearrangement buffer
102 of Fig. 11 is rearrahfed e hé 25 original dispraieordarr The B converter 308 pesforms D/A
conversion on the degoded image supplied from ﬁ@%g@@@,F%armq%ngnwgrﬁfsmgzdoutputs the
converted image to a display (not illustrate and displays the image. 30[0270] The decoded picture
buffer 309 storés*ther§uplfee 8 7-fetdhstructetimage Tand TRe Vg |D-and FOG afthe image) and
the decoded imege (andthe-view,|D-and 50G:0f the image). Mereover; the deegded picture buffer
309 supplies the stored reconstructed image (and the view ID and FOG of the image) or decoded

image (and the ViéW iD%nd F&FG 6t the Tiagey 16 e intratpr&diction it 37°F and the motion parallax
compensation unit 312 viathensglectar 31Q ata-predetarmined firing. or based-an aregyest of an
external unit such as thea-prediction 10 unit 311 or the motion parallax compensation unit 312. [0271]
The intra-prediction GAit 31T performvs basically the Sari& précess ds thdfhtra-prediction unit 114 of
Fig. the reference image, and the flow returns tc the

F A
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10 flowchart of Fig. 25 or Fig. 26. These parameters {the

inter-view distance 1, the inter-view distance 2, and the

7]

jump flag) are used in the process of Fig. 27.

Moreover, when 1t 1s determined in step 3281 that

n

the view IDs of the current region and the reference
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predicticn processor 153 or the Li-prediction processor
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ceeds to the process of step SZ86,

20 In step 5286, the prediction processcr 153 or the
Lé~prediction processor 154 determines whether the POCs
of the current regicn and the reference image of the
currenit region are identical. When it is determined that
the POCs cf fhe current region and the reference image of

25  the current reglon are not identical, the prediction
processcr 153 or the LO-~prediction processor 154 ends the

scheme-4~2 process, and the flow returns to the flowchart

of Fig. 23 cor Fig. 26.
(0252}
30 Morecver, when 1t 1s determined in step $S286 that

the POCs of the current region and the reference image of



11. However, the intra-prediction unit 311 performs 15tra-prediction only with respect to a region in
which a predicted image is generated by intra-prediction during encoding. [0272] The motion
parallax compensation unit 312 performs motion parallax compensation based on the inter-prediction
information supplied from the lossless decoding unit 302 to generate a predicted image. The motion
parallax compensatien unit 312 performs motion pagallax compensation with respect to a region La
which 25 inter-prediction is performed during encoding only based on the inter-prediction information
supplied from the lossless decoding unit 302. [0273] The motion parallax compensation unit 312
supplies 30 the generated predicted image to the arithmetic unit 305 via the selector 313 for every
region of predictios BBmprecess amitsn[0274] id=nThe selector 33<sippties:the predicted image
supplied from the. intra-prediction unit 311 or the predicted image supplied from the motion parallax
compensation lr}sﬁ?irt%%%%oot g :fzgtc:gl:hohlﬁ’etil—'é‘i ﬁn?f%O%fT 275 7" El‘?ﬁgﬁgsﬁp ‘edtlj%%oaéa ‘picture buffer 309
stores the imagé of apracessingstardetsview @Ghid/the View IDard 209 QC=oftthedinage) only, the
decoded muIti-v:%%\gig{%IU{,% buffer §?:153t85%5a@fa§na¢%%st of respective viewpoints (views) (and the view
IDs and POCs of the images). That is, the decoded multi-view picture buffer 321 acquires the decoded
image (and“the view ¥ and POC of the image) supplied to the decoded picture buffer 309 and stores
the decoded image (ang the viewdBDeand PQC of the image) together with the decagled picture buffer
3009. )

LO-prediction processor 154 determines whether the POCs
of the correlation region and the reference image of the
correlation region are identical. When both are not

-
'

ldentical, a co-located vecter is a motion vector. When

1
L
fot

it is determined that the POCs of the correlation regicn
and the reference image of the correlation region are noi
identical, the prediction processor 133 or the L0~

>rediction processcer 154 ends the scheme-4-2 process, and

¥

fenh

[
-t

the flow returns to the flowchart of Fig. 25 or ¥Fig. Z6.

That is, in this case, since the coding vector is

motion wvector, the property of the coding vector is not

20 identical to the property of the co-located vector. Thus,
the co-located block is set to be not available, and the
gcheme-4-2 process ends,

[0255]

)

Moreover, when it 15 determined In step 5287 that

25 the POCs of the correlaticn region and the reference
image of the correlation region are identical, the L1~
prediction processor 153 or the LO-predictiocn processor
154 returns to the process of step 5283. When both are
identical, the co-located vector 1s the parallax vector.

30 That is, in this case, both the coding vector and the co-

located vector are parallax vectors, and the properties



[0276] Although the decoded picture buffer 309 erases the 20 decoded image when a processing
target view changes, the decoded multi-view picture buffer 321 stores the decoded image as it is.
Moreover, the decoded multi-view picture buffer 321 supplies the stored decoded image (and the view
ID and POC of the image) to the decoded picture 25 buffer 309 as a "decoded image of a
non-processing target view" according to a request of the decoded picture buffer 309 or the like. The
decoded picture buffer 309 supplies the "decoded image of the non-processing target view (and the
view ID and POC of the image)" read from 30 the decoded multi-view picture buffer 321 to the motion
parallax compensation unit 312 via the selector 310. 89 [0277] [Motion parallax compensation unit]
Fig. 32 is a bidckediagrafilastafinG alfali-éonfiguratiors example: b6 the Afotiorrparallax
compensation5unit-3124[027:81 4s illustrated.in Eig. 32, the mation parallax compensation unit 312
includes an encoded information accumulation buffer 331, a spatial correlation predictive 10 vector
generating uhﬁ%%@, a temporal parallax correlation predictive vector generating unit 333, a selector

334, an arithmetic unit 385; and-a predigtedsimage gengrating: upit 3365 027N r s

5 the processes of steps $283 te 5285 similarly to the
scheme-4 processor 158, When the process of step 5285
ends, the scheme-2 processor 156 ends the schemme-4-7

process, and the flow returns to the flowchart of Fig. 25

or Filg. 28&.
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By performing the respective processes in this

manner, the temporal parallax correlation predictive
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vector generating unit 136 can generate the parallax

correlation predictive vector as well as the motion
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ion predictive vector.
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prediction/compensation unit 115 can generate the
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predictive vector with high predi aoouracy even when
the vector of the current regicn 1s the parallax vector.

Due teo this, the image encoeding device 100 can suppress a

20 decrease Iin the encoding efficiency.
10258;
(2. Zecond embodiment]

[Image deccding device]

Fig. 31 is a block diagram illustrating a main

h
(1]

configuration example of an image decoding device which
is an image processing device. An lmage decoding device
300 illustrated in Fig. 31 is a device that corresponds
to the image enceding device 100 of Fig. 11. That is,

the image deccding device 300 decodes the encoded data

L
2

{(bit stream), which 1s generated through encoding a

multi-view image by the image encoding device 100,



The encoded information accumulation buffer 331 acquires the mode information, difference motion
parallax information, and prediction information obtained in the lossless decoding unit 302. Moreover,
the encoded information accumulation buffer 331 stores the decoded 20 motion parallax vector used in
the predicted image generating unit 336. The motion parallax vector is used as a motion parallax
vector of the neighboring region in the process forzgnother regieni [0280] 25The encoded information
accumulation buffer 331 supplies the mode information or the decoded motion parallax vector of the
neighboring region to one of the spatial correlation predictive vector generating unit 332 and the
temporal parallax correlation predictive vector 30 generating unit 333 corresponding to the type !spatial
correlation predictiveivector or temporal iparatiax 90 corretatiore predictivevector) of the predictive
vector designateddn the predictiandafarmation. (29 Mateover, f1e.engaded information
accumulation 5 buffer 331 supplies the difference motion parallax vector included in the difference
motion parallef&RforiatictEertircafithhietic/dnit 3852 Further, the encoded information accumulation
buffer 331 suppliesdhe reference image index included in the prediction 10 information to the predicted
image generating unit 33%%0282] The spatial correlation predictive vector generating unit 332
generates’the spatial £8rretatioh-predictivévéddr based G theé i6r&aeR stpplied from 19 the

encoded information-acoumulationpuffer33.dhe1ation buffer 301, a
lossless decoding unit 302, an inverse gquantization unit
303, an inverse orthogonal transform unit 304, an

arithmetic unit 305,

fu

locp filter 306, a screen

Gas.

{12

10 rearrangement buffer 307, and a D/A converter
Morecver, the image deccding device 300 includes a
cdecoded picture buffer 308, a selector 310, an intra-
prediction unit 211, a motion parallax compensation unit

312, and a selector 313.
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Further, the image decoding device 300 includes a

Q)

deccded multi-view picture bhuffer 321,

The accumulation buffer 3201 accumulates the encoded
20  data transmitted thereto and supplies the encoded data to
the lessless decoding unit 302 at a predetermined timin
The lossless deceding unit 302 decodes the information
encoded by the lossless encoding unit 106 of
which is supplied from the accumulation buffer 301,
25 according to a scheme corresponding to the encoding
scheme of the lessliess encoding unit 106, The lossless

oy

decoding unit 202 supplies guantized cosfficient data of

0
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the difference image obtained by decoding to the inverse

guantizaticn unit 303.
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generation method is the same as that of the spatial correlation predictive vector generating unit 135.
However, since the optimal inter-prediction mode is determined in advance, the spatial correlation
predictive 20 vector generating unit 332 may generate the spatial correlation predictive vector in the
mode only. The spatial correlation predictive vector,generating unit 332 supplies the generated spatial
correlation predictive vector to the arithm.etio unit 335 via the selector 334. 25[0283] The temporal
parallax correlation predictive vector generating unit 333 generates a temporal parallax correlation
predictive vector based on the information such as the information supplied from the encoded 30
information accumulatien buffer 331cthe inforpation such-as the view I andRQC ef the current
region supplied_91 from the lossless decoding unit 302, and the information such as the view ID and
200 of the referdficE8 Tmage Supplied 6 e décsddd pittifs Bufier 366 “FR& gergration method is
the same as thatafithertemporal brparatiax cerrelatiompredigtiveivectongenenating; unit 136. However,
since the optimg!elpé%rggredjctiqq =de is det%rmined,iné_adfyancg,y the tem o}ral pqrallax correlation
predictive vector generating unit 333 fhay generate the 18mporafparalisx cSHélativh predictive vector
in the 10 node @nty.dihertemporal Farallax correlation prethictive-vectos genesating unk 333 supplies
the generated temporal parallax correlation predictive vector to the arit tic unit 335 via the selector
334. [0264] 15\3%/?1{%% éesop%tlrgi?%grréfatir%rﬁepr}é%qlgt?ve 55&%)?%3%5@0@ 1[%%”]5 the sﬁgﬁal correlation
predictive vectargfenerating ahit332,ahesselector8334rsupplies theswettonto-the arithmetic unit 335.
Moreover, the temporat patallax corelation predictive vector is supplied from, 20,the temporal parallax
correlation predictive vector generating unit 333, the selector 334 supplies the vector to the arithmetic
unn335[0285Pm&ge encoding device 100 selected the intra-prediction

10 mode as the optimal prediction mode, the intra-prediction

1

i

informaticon which is the information con the optim
prediction mode or the like is supplied to the intra-
prediction unit 311. Moreover, for example, when the

LOn

et
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image encoding device 100 selected the inter-predic

Q
{1

Gn

ot

15 mode as the optimal prediction mode, the inter-predict
infeormation which is the information on the optimal
prediction mode or the like is supplied te the motion
parallax compensation unit 312,

[C26&3]

20 The inverse quantization unit 303 performs inverse
guantization on the gquantirzed ceoefficient data, which is
obtained through decoding by the lossless decoding unit
302, according to a scheme corresponding to the
gquantization scheme cof the guantization unit 105 of Fig.

25 11l and supplies the obtained ccefficient data teo the
inverse orthogenal Transform unit 204. The inverse
orthogonal transform unit 304 performs inverse orthogonal

£

transform on the ccefficient data supplied from the
inverse guantization unit 303 according to a scheme

30 correspending to the orthogonal transform scheme of the

i

e

orm unit 104 cf Fig. 11. The inverse

i1

orthogonal trans



The arithmetic unit 335 adds the difference motion 25 parallax vector supplied from the encoded
information accumulation buffer 331 to the spatial correlation predictive vector or the temporal parallax
correlation predictive vector supplied from the selector 334 to reconstruct the motion parallax vector of
the current 30 region. The arithmetic unit 335 supplies the reconstructed motion parallax vector of the
current 92 region to the predicted image generatirig unit 336. [0286] The predicted image
generating unit 336 generates a predicted image using the reconstructed motion parallax vector of the
current region supplied from the arithmetic unit 335, the reference Image index supplied from the
encoded information accumulation buffer 331, the pixel values of the neighboring images which are
the images of the &IgRBANnG TégdN STpplist-froMitiebdacoded pictdre 16 bt 309. The predicted
image generating:urit 336 supplies the generated:predicteddmage: pixel valuestotherselector 313,
[0287] By doing so, the temporal parallax correlation 15 predictive vector generating unit 333 can
generate the p%%ﬁé%((:ctoer?elgﬁoﬁ Fedictive/8ttor as Wl 'as the mdtioh ¢5F&ftion predictive vector
similarly to thedemparakparafiaxorrelatign predictive veetar-generatiag unit=13&.ckhus, the motion
parallax 2 corgpggggtsion unit 312 can reconstruct the parallax correlation predictive vector even when
the vector of the currént’region is the parallax vecaor. That is, the linage decoding device 300 can
improve the encodirg efficiency since the image decoding device 300 can 25 correctly decode the

encoded data generated by the-image encoding dgvice 100 [0288] [Flow of decoding process]
orthegonal transform is supplied to the arithmetic unit

305. Morecover, the predicted image from the intra-

. -

10  predicticn unit 311 or the motion parallax compensation

C
unit 312 is supplied to the arithmetic unit 305 via the

[0265]
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predicted image by the arithmetic unit 103 of the image
encoding device 100. The arithmetic unit 305 supplies
the reconstructed image to the lcoop filter 306.
20 i0z2ee]
The loop filter 204 performs a loop filtering
process inciuding a deblocking filtering process, an

adaptive loop pressure filter, and the like with respect

s

o the supplied reccnstructed image to generate a decoded
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image. For example, the loop filter 306 removes a bloc)
distortion by performing a deblocking filtering process
cn the reconstructed image. Moreover, for example, the
loop filter 306 improves image quality by performing a

loop filtering process using a Wiener filter with respect
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reconstructed image in which the block distortion is



Next, the flow of the respective processes executed 30 by the image decoding device 300 having such
a. configuration will be described. First, an example of 93 the flow of the decoding process will be
described reference to the flowchart of Fig. 33. [0289] her the decoding process starts, in step
5301, accumulation buffer 301 accumulates the bit stream transmitted thereto. In step 5302, the
lossiess decoding unit 302 decodes the bit stream ¢encoded difference image information) supplied
from the accumulation buffer 301. In tnis case, various types of information other than the 10
difference image information included in the bit stream, such as intra-prediction information or
inter-prediction information are also decoded. [0290] In step 5303, the inverse guantization unit 303 r
performs inversesgquantization on the quantized orthogonal transform coefficients obtained by the
process of step 2302, In step 5304, the inverse orthogonal transform unit 304 performs inverse
orthogonal transform on the orthogonal transform coefficients having been subjected 20 to inverse
guantixation in step 53082[0281¢ ©f |histepHB05; the iptra<predictionimiti81l loy theenotion parallax
compensation unit,312 performs,a prediction Rragess, using the supnlied ifgj@or&%tion. In 25 step 5306,
the arithmetic unit 305 adds the predicted image generated in step 5305 to the ifference image
information’obté&ifedthiéirgh friverséerthogonar fransfornriresteps5364. [athizeway sthecreconstructed

image is generaigbe cver, the loop filter 306 may perform the filtering
precess using the filter coefficients supplied from the
image encoding device 100 of Fig. 11.
[02468]

140 The loop filter 306 supplies the decoded image
which is the filtering process result te the screen
rearrangement buffer 307 and the decoded picture buffer
309. The filtering process of the loop filter 306 may be

cmitted. That is, the cutput of the arithmetic unit 305
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‘N the decoded picture buffer 309 withoutb
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being subjected to the filtering process. For example,
the intra-predicticn unit 311 uses the pixel values of
pixels included in this image s the pixel values cof the
neighboring pixels.
20 [0269]
The screen rearrangement buffer 307 rearranges the

supplied deccded image. That is, the frame order

rearrangement buflfer 102 of Flg. 11 is rearranged in the
25 original display order. The D/A converter 308 performs
D/A conversicn on the decoded image supplied from the

screen rearrangement buffer 307, cutputs the converted
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1llustrated), and displays the

The deccded picture buffer 309 stores the supplied



300292] In step 5307, the loop filter 306 appropriately 94 performs a loop filtering process including a
deblock filtering process, an adaptive loop filtering process, and the like with respect to the
reconstructed image obtained in step 5306. [02931 In step 3308, the screen rearrangement buffer
307 rearranges the decoded image generated thrOLégp the filtering process in step 5307. That is, the
frame order rearranged for encoding by the screen rearrangement 10 buffer 102 of the image
encoding device 100 is rearranged in the original display order. [0294] In step 3309, the D/A
converter 308 performs D/A conversion on the decoded image in which the frame order 15 is

rearranged. The-deceded jmage is output to.a.display, (nof ilustratedband is displayed. [0295]  In
step 3310, the decoded picture buffer 309 stores the decoded image obtained through the filtering
process 20 in stepBE07. 5FHis detodeddffiye - Baised 484 reterefceintage inthiintérpreciictron
process. [0296] che Whenthe precess.efstep:3310.ends «the: decoding: precess ggds. 25[0297] [Flow
of prediction process{ , \ , )
supplies the stored reconstructed image (and the view ID
5 and POC of the image) or decoded image {and the view ID
and POC of the image} to the intra-prediction unit 311
and the motion parallax compensation unit 312 wvia the
selector 310 at a predetermined timing or based on =
regquest of an external unit such as the intra-prediction
10 unit 311 or the motion parallax compensation unit 312.
[0271]
The intra-prediction unit 311 performs basically
the same process as the intra-prediction unit 114 of Fig.
11l. BHowever, the intra-prediction unit 211 performs
153 intra-prediction only with respect te a region in which a
predicted image is generated by intra-prediction during
encoding.
(62727

The motion parallax compensation unit 312 performs

20  moticn parallax compensation based on the inter-
prediction information supplied from the leossless
decoding unit 302 to generate a predicted image. The
motion parallax compensation unit 312 performs motion
parallax compensation with respect to a region in which

25 inter~prediction is performed during enceding only based

ocn the inte
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-predicticn information supplied from the

lossless decoding unit 307,
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Next, an example of the flow of the prediction process executed in step 3305 of Fig. 33 will be
described with reference to the flowchart of Fig. 34. 30[0298] When the prediction process starts, in
step 3331, 95 the iossless decoding unit 302 determines whether the current region of a processing
target has been subjected to intra-prediction during encoding. When it is determined that the current
region has been subjected to 5intra-prediction, theggssless decoding unit 302 proceeds to the process
of step 3332. [0299] In this case, the intra-prediction unit 317 acquires intra-prediction mode
information from the 10lossiess decoding unit 302 in step 3332 and generates a predicted image by
intra-prediction in step 3333. When the predicted image is generated, the istra-prediction unit 311 ends
the prediction process and-thesflow returns to the flowchart of Fig. 33. 15[0300] Moreover, when it
is determined i 3331 the current region is a region having been subjected to the inter-prediction,
the lossless decoding unit 302 proceeds to the process of step 3334. In step 3334, the motion 20
parallax compensatiorifisit 34 2eperfarnis- a motion pasalieve compensationipregess. When the motion

parallax compensatipnprogess ends, the motion, Barrala%)ﬁ compe ion ua|g§12 ends the prediction

x4 L

process and the ow returns to the flowchart of Flg 25[0301] [Flow 0 motlon parallax compensation
process] © PT edicted Image supplied from the motion parallax

compensation unit 312 to the arithmetic unit 305.
[0275]
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Although the decoded picture buffer 309 stores the

Q.

image of a processing target view [(and the view ID an
10 POC of the image) only, the decoded multi-view picture
buffer 321 stores the images of respective viewpoints
(views) (and the view IDs and POCs of the images). That
is, the decoded multi-view picture buffer 321 acguires
the decoded image (and the view ID and POC of the image)

supplied to the decoded picture bu
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fer 309 and stores the
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dececded image {and the view ID and POC of the image)
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her with the decoded picture buffer 308.
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Although the decoded picture buffer 309 erases the

20 decoded image when a& processing target view changes, the
decoded multi-view picture buffer 321 stores the decoded
image as it is. Moreover, the decoded multi-view picture
buffer 3Z1 supprlies the stored decoded image (and the
view ID and POC of the image) to the decoded picture

25  buffer 20% as a "decoded image of a non-preocessing target
view" according to a request of the decoded picture
buffer 30% or the like. The decoded picture buffer 309
supplies the "decoded image of the non-processing target
view (and the view ID and POC of the image)" read from

deccded multi-view picture buffer 321 to the motion
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Next, an example of the flow of the motion parallax compensation process executed in step 3334 of
Fig. 34 will be described with reference to the flowchart of Fig. 96 When the motion parallax
compensation process starts, in step S351, the encoded information accumulation buffer 331 stores
mode information, motion parallax information, and prediction information decoded in step S351.
[0303] In step 3352, the spatial correlation predictive vector generating unit 332, the temporal
parallax correlation predictive vector generating unit 333, the selector 334, and the arithmetic unit 335
perform a motion parallax vector generation process to reconstruct a motion parallax vector of the
current region. rL0304 When the motion parallax vector is reconstructed, 15 in step 3353, the predicted
image generati 82117n 336 generates a predicted image using the motion parallax vector. [0305] When
the predicted image is geperateds the-20predicted image:generating unit 336 ends the motion parallax
compensation process, and th'% flow returns to the flowchart of Fig. 34. [0306] [Flow of motion parallax

SKlext ah 8xamplé of the flow of the TROGGH pardifad

vector generation procéé?]'ZS
configuraticn example of the moticn parallax compensaition

5 unit 3iz.
[0278]

As 1llustrated in Fig. 32, the motion parallax
compensaticon unit 312 includes an encoded information
accumulation buffer 331, a spatiazl correlation predictive

10 vegctor generating unit 332, a temporal parallax
correlation predictive vector generating unit 333, a
selector 334, an arithmetic unit 335, and a2 predicted
image generating unit 3386.

[(G279]

-

The encoded inforymation accunulation buffer 331

ot
Cr

acquires the mode information, difference motion parallax
information, and prediction information cbtained in the
lossless deceding unit 302. Moreover, the encoded
information accumulation buffer 331 stores the decoded

20 motion paraliax vector used in the predicted image

generating unit 336. The motion parallax vecter is used

t

bt

A% a motic

o

parallax vector of the nelghboring region in
the process for another region.
{0280]

25 The enceded informatlion accumulation buffer 331
supplies the mode information or the decoded motion
parallax vector of the neighboring region to one of the
spatial correlation predictive vector generating unit 332
and the temporal parallax correlation predictive vector

corresponding to the type [spatial
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vector generation process executed in step 3352 of Fig. 35 will be described with reference to the
flowchart of Fig. 36. [0307] 30When the motion parallax vector generation process in step 3371, the
encoded information 97 accumulation buffer 331 determines whether this mode is a skip mode from
the prediction information. When it is determined that this mode is the skip mode, the encoded
information accumulation buffer 331 proceeds to the% process of step 5372. In step 3372, the spatial
correlation predictive vector generating unit 332 to the arithmetic unit 335 performs a merge mode
process to reconstruct the motion parallax vector in the merge mode. In the merge mode process, the
same processes as the 10 processes described with reference to the flowchart of Fig. 22 are

performed. Whéit Thé hidrge mBag broceds eRas e afithméfic Thit 335 ¢k ds Y5 nidtion parallax
vector generatiar piocess; antihe-flow retirns iethe flowehart et'fr7,9. 55. 15[0308] Moreover,

when it is deter
accumulation b

ég%i In step 3371 of Fig. 36 that it is not the skip mode, the encoded information
(<} 1 proceeds to the process of step 3373. In step 3373, the encoded information

accumulation 20 buffer83% determinées whetheethis nfodenis-thenmergemade fram the predihtion

information5 When_qi%

determined fhat this mode is.the merge mode the encoded information

i It €
accumulation buffer g%l refurns 1o the process of §te'p63§‘72 to éxécute the merge mo@erprocess.

25[0309]

Morebvers when itlis deteririneddr step 387 3rthat this mode is net-thiemerge mode, the

encoded inform%igna%cg@lélgggnMtgrg%l-pr%%etqlsétlo’ th&gro&g&&&gep 3374. 30[0310I
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30

information accumulation buffer 331 supplies the
reference image index included in the prediction
informaticn to the predicted image generating unit 336,
[0zs2]
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predictive vector based on the information supplied from
he encceded infeormaticn accumulation buffer 331, The
generation methoed 1s the same as that of the spatisl
correlation predictive vector generating unit 135.
However, since the optimal inter-prediction mode is
determined in advance, the spatial correlation predictive
correlation predictive wvector in the mode coniy. The
spatial correlation pradictive vector generating unit 332

1

supplies the generated spatial correlation predictive

+.

vector to the arithmetic unit 335 via the selector 334,

{

<o

283]

The temporal parallax correlation predictive vector

i

generating unit 333 generates a temporal parallax

it

correlation predictive vector based on the information
such as the informaticn supplied from the encoded

iformatrion such

foda

ne

ot

information accumulation buffsr 331,

1

ag the view ID and POC of the current region supplied



In step 3374, the encoded information accumulation 98 buffer 331 acquires the index of the reference
image. In step 3375, the encoded information accumulation buffer 331 acquires the difference motion
parallax vector. [0311] 5In step 3376, the spatial correlation predictive vector generating unit 332 or
the temporal parallax correlation predictive vector generating unit 333 performs a parallax motion
vector prediction process. This parallax motion vector prediction process is 10 performed in the same
manner as that described with reference to the flowchart of Fig. 23. However, in this case, since the
prediction method is determined in advance, any one (one designated by the prediction information) of

the spatial correlation prediction;15; progess-and the, temperal pargllax cotrelatign. prediction process is
performed. [03]..2] In step 3377, the arithmetic unit 335 adds the predictive vector reconstructed in

step 3376 and the=20 YfffereRcB 1RbtioR paiallac vetor 16 fedsristiifct the HGtien parallax vector.

(03131  Whendhe:pracessof step 3374Lnds; he arithpetie unit:335 ends.the motion parallax
vector generation 25 process and the flow returns to the flowchart of Fig. 35. [0314] By executing the

respective proces8as it tie aBvE  dedribéd nidfier the teiip6ial Pafaltsxesdlation
C;

5  parallax correlation predictive vector generating unit
13¢6. However, since the optimal inter-predicticn mode is
determined in advance, the temporal parallax correlation
predictive vector generating unit 333 may generate the
temporal parallax correlation predictive vector in the

10 mode only. The temporal parallax correlation predictive
vecter generating unilt 333 supplies the generated
temporal parallax correlaticon predictive vector to the
arithmetic unit 33% via the selector 334.

[0284]
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When the spatiazl correlation predictive vector is

ot

supplied from the spatial correlation predictive vecihor
generating unit 332, the selector 334 supplies the vector
te the arithmetic unit 335. Moreover, the temporal
parallax correlation predictive vector is supplied from

20 the temporzl paralliax correlation predictive vector

generating unit 333, the selector 334 supplies the vector

to the arithmetic unit 235,

The arithmetic unit 335 adds the difference motion

25 parallax vector supplied from the encoded information
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region. The arithmetic unit 335 supplies the

reconstructed motion parailax vector of the current



predictive vector generating unit 333 can generate the 30 parallax correlation predictive vector as well
as the motion correlation predictive vector similarly to the temporal parallax correlation predictive
vector generating unit 136. Thus, the motion parallax compensation unit 312 can reconstruct the
parallax correlation predictive vector even when the vector of the current region is a parallax vector.
That is, the image decoding device 300 can impseve the encoding efficiency since the image decoding
device 300 can correctly decode the encoded data generated by the image encoding device 100.
10[0315] [3. Third embodiment] [Point] In the case of multi-view images, the positions of images
are offset between views so that a parallax occurs. 15 Thus, when a block in the view direction is
selected, evendfiabldck atthecsamepositionisiseleeted freferged to); thé prediction accuracy of the
predicted |m§g§8r@ay decrease and there is a possibility that it is not possible to create an appropriate
predictive vector. 20[0316] Thus, when a block in the view direction Is selected in order to generate
a. predictive vector, i;i‘Bld@k‘ééitia?*éﬁﬁteﬁ@(?ﬁtiéﬁ%gélfe@e*d AThat i83thespredietivesvector Is generated
using a vectgr of sueh @ 25&%@0@41?1%'&&0&3!‘-%@;@%@"& @@gdpg@gogggtggaqqrg%t region in a state
where the position of an image of the same time as the current region is shifted. [0317] The shift
amountis calGlatéd i a'pradeterhfined 3o érdersromm theharaax veetcrof thesieighboring block. By

using the same erdersin hoth an-enceding-side device 100 and a decqdigg-side device, the same
prediction can beﬁoerformed in both the encoding side and the decodlng side. [0318] A neighboring

MOckforcoﬁﬁﬁﬁ ﬁﬁhe%#ﬁfﬁﬁ%ﬁﬂﬂ accumulaticn buffer 331, the pixel

values of the neighbering images which are the images of
the neighboring region supplied from the decoded picture

buffer

=
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r i

30%8. The predicted image generating unit 336

1

he generated predicted image pixel value to the

t

upplies
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By dolng so, the tempcoral parall

15  predictive vector generating unit 333 can generate the

parslla
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ion predictive vector zs well as the
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motion correlation predictive vector similarly to the
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temporal parallax correlation predichtive vector

generating unit 136. Thus, the moticon parallax

20 compensation unit 312 can reconstruct the parallax

W

correlation predictive vector even when the vector of the
current regicn i1s the parallax vector. That is, the

image decoding device 300 can imp:

2“‘§

the encoding
efficiency since the image decoding device 300 can
25 correctly decode the encoded data generated by the image
encoding device 100,
102887
[Flow of decoding process]
Next, the flow of the respective processes executed
30 by the image decocding device 300 having such a

configuraticn will be described. First, an example of



5 may be explicitly designated, and the information thereof may be transmitted from Lie encoding side
to the decoding side. Moreover, the information on a shift amount computing method may be
transmitted from the encoding side to the decoding side. [0319] By doing so, the image encoding
device and the image decoding device can generate a predictive vector from blocks aligned between
views. Therefore, it is possible to improve the predigtion accuracy of the predictede and to improve the
encoding efficiency. [0320] This will be described in detail below. [0321] [Image encoding device]
20Fig. 37 is a block diagram illustrating another configuration example of an image encoding device to
which the present technique is applied. [0322] An image encoding device 400 illustpain Fin 37 do is
basically the same-device asthe.inage encoding device 100 deseribrd abovedHoewaver, the image
encoding device 400 generates the pggdictive vector from blocks aligned between views. [0323] 30As
illustrated in Fi'g: T%.‘ﬁé% image éncoding device 200 'i‘r?du%és‘ a motion prediction/compensation unit
[(0289]

When the decoding process starts, in step 8301, the

+

wn

accunulation buffer 201 accumulates the bit stream
transmitted thersto. In step 5302, the lossless decoding
unit 302 decodes the bit stream (encoded difference image
information} supplied from the accumulation buffer 301.
In this case, variocus types of informaticn cther than the
10 difference image information included in the bit stream,

such as intra-prediction infeormation or inter-prediciion

information are also decoded.
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In step 5303, the inverse guantizat

-
[@a]

performs inverse quantization on the guantized crthogonal

transform coefficients obtained by the process of step

|93

33

-]

Z. In step 8304, the inverse orthogonal transform
unit 304 performs inverse orthogonal transform on the
orthogonal transform ceoeificients having been subjected

20  to inverse guantization in step 83032.

(0291

In step 3305, the intra-prediction unit 311 oxr the
motion parallax compensation unit 312 periorms a
prediction process using the supplied information. In

Z5 step 3306, the arithmetic unit 305 adds the predicted
image generated in step 5305 to the difference image

information cbtained through inverse orthogonal transform

€53
(3]

in step $304. In this way, the reconstructed image is
generated.
30 [0z2o2]

In step $307, the locop filter 306 appropriately



101 415 and a base view encoder 421. [0324] The motion prediction/compensation unit 412
generates a predictive vector that refers to blocks in the view direction using the decoded image
acquired from the decoded picture buffer 112 and the motion information of the base view acquired
from the base view encoder 421. [0325] The base view encoder 421 encodes the base view. 10 The
base view encoder 421 supplies the decoded image ©f the base view to the decoded picture buffer
112 which stores the decoded image. The decoded picture buffer 112 also stores the decoded image
of a non-base view supplied from the loop filter 111. [0326] The base view encoder 421 supplies
the motion information of the base view to the motion prediction/compensation unit 412. [0327] [Motion
prediction/compepsatsitinit] L CCrFigt 3845 Ebloek diagram lifustesiting & misth configugation example
of the motion prediction/compensatian upit 412.0f Fig. 37, {0328],25As illustrated in Fig. 38, the motion
prediction/compensation unit 412 includes an inter-mode generating unit 431, a reference index
determining unif#82 & VectdrprédictingS e 48358 vectorfrethicting Givit 43473#d a mode
determining unit435.: The 30-information lustrated in Fig. 38 is exchanged between the respective
processing émi. [1[)0229“

the screen rearrangement buifer 307
rearranges the decoded image generated through the
filtering process in step S5307. That is, the frame order
rearranged for encoding by the screen rearrangement

10 buffer 102 of the image sncoding device 100 is rearranged
in the original display ocrder.

(02841
In step 5309, the D/BA converter 308 performs D/A
conversion on the decoded image in which the frame order

15 is rearranged. The decoded image is output to a display

splaved.

e

s d

[e

not illustrated) and
[0295]
In step 3310, the decoded pilcture buffer 30% stores
the decoded image obtained through the filtering process
20 in step 8307, This decoded image is used as a reference

image in the inter-prediction process.

Wnen the process of step 5310 ends, the decoding
process ends.

25 (0297

t1d

[Flow of predicticon process]
Next, an example of the flow of the prediction

process executed in step S305 of Fig. 23 will ke
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When the predicticn process starts, in step 8331,



[0329] In the case of the inter-prediction mode, the vector predicting unit 433 generates a
predictive vector to generate the predicted image thereof. In the case of the skip mode, the merge
mode, or the like, the vector predicting unit 434 generates the predictive vector to generate the
predicted image thereof. The predictive vector and the predicted image generated in these vector
predicting units are supplied to the mode determining 10unit 435. [0330] The mode determining unit
435 determines a mode based on these items of information and supplies mode information indinating
the selected mode and the predictive vector of the mode to the lossiess encoding u.nit 106. Moreover,
the predicted image of the selected mode is supplied to the predicted image selector 176. [0331]
[Vector predicting urmit]=1lesFige39ds achlock diatfrantifustratinga miadieonfiguration example of the

vector predictiog.yait 433102321, . Agillustiated nFig. 39, he.vedtor pregiting it 433 includes a

motion/parallax vector search unit 25 451, a predicted image generating unit 452, a vector cost
calculating UnR453: & GeEtoF @etérminint Ut A 54 ovecter infdirmation dccumulation buffer 455, a

neigh.boring bigek-based.-predictive-vectar generating unit 456, adiffetent picture-hased predictive

vector generating unit 457, and a selector 458. The information illustrated nn Fig. 39 . s exchanged

between the reSpeeive procdssing TFOF uhits Sfp3331decoding unit 302 proceeds

to the process of step 5332.
[0289]

In this case, the intra-prediction unit 311

]

acguires intra-prediction mode infermation from the

¥

10 lessless decoding unit 302 in step 353332 and generates a
predicted image by intra-prediction in step $333. When
the predicted image 1s generated, the intra-prediction
unit 311 ends the predicticn process and the flow returns
o the flowchart of Fig. 33.

[0300]

Jout
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Moreover, when it is determined in step S331 the
current region is a region having been subjected to the
inter-prediction, the lossless decoding unit 302 proceeds
to the process of step 2334, In step 8334, the motion

20 parallax compensation unit 312 performs & motion parallaw
compansation process. When the mobtion parallax

compensation process ends, the moticon parallax

Uy
v
=
Q.
ot
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o

compensaticn unit 312 ends the prediction preocess

flow returns toe the flowchart of Fig. 33.
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25 [0301]

o

[Flow of moticn parallax compensation process]

iax

fond

Next, an example cf the flow of the motion para
compensation process executed in step $334 of Fig. 34
willi be described with reference to the flowchart of Fig.

30 3

(%2

[(0202]



The different picture-based predictive vector generating unit 457 generates a predictive vector that
refers to different pictures. That if, the different picture-based predictive vector generating unit 457
refers to different pictures in the temporal direction and the view direction to generate the predictive
vector. When generating the predictive vector that refers to 10 different pictures in the view direction,
the different picture-based predictive vector generating unit 457 acquires the motion information of the
base view from the base view encoder 421 and generates a predictive vector using the motion
information. Ib[03341 The predictive vector generated by the different picture-based predictive
vectbr generating unit 457 is supplied to the vector cost calculating unit 453 via the selector 458, and
the cost function value GiS&& f6r thé 20 TRode determinationds eafculateds 351<Different picture-based
predictive vectog genegating,unitk, s 35fig. 4Qisa,block diagram.illystrating a main 25 configuration
example of the different picture-based predictive vector generating unit 457. [03361 As illustrated in
Fig. 40, the difféfentpictare-o" BasEd predictivevécorgefierdtinty Bat 457- indkidez a 30 parallax
vector determining-unit 47 1; andnter-view, reference-vecter generatingunit 472, and.ansintre-view 104
refere e ve_gtor 9;%”%@5@%%@% 473. [0337] The parallax vector determining unit 471 calculates

[0303]
In step 85352, the spatial correlation predictive

vector generating unit 332, the temporal parallax

correlation predictive vector generating unit 333, the

a
]
0
M
ot

ector 334, and the arithmetic unit 335 perform &

motion parallax vector generation process to reconshruct

rt

a motion parallax vector of the current region.
[03C4]

When the metion parallax vector is reconstructed,

15 in step 5353, the predicted image generating unit 336
generates a predicted image using the motion parallan

When the predicted image is generated, the
20  predicted image generating unit 336 ends the motion

parallax compenssation process, and the flow returns to

i

~

the flowchart of Fig. 34.
[(030C6]

[Flow of motion parallax vector generation proecess)

25 Next, an example of the flow of the moticn parallax
vector generaticn process executed in step S352 of Fig
35 will be described with reference to the flowchart of
Fig. 36.
[0307]

30 When the motion parallax vector generation process

starts, in step 35371, the encoded information

ot
[



shift amount of the reference image from the parallax 5 vector of the neighboring block. The shift
amount calculating method is optional. For example, any one of the parallax vectors of the neighboring
blocks may be selected and may be used as the shift amount. Moreover, for example, an average
value or a median value of the 10 parallax vectors of the neighboring blocks may be used as the shift
amount. [0338] The parallax vector determining-unit 171 supplies the shift amount obtained in this
manner to the interview reference vector genera-m 472 as the parallax vector. [0339] The
inter-view reference vector generating unit 472 generates a predictive vector that refers to different 20
pictures in the view direction. [0340] The inter-view reference vector generating unit 472 generates the
predictive vectardyytaking: thenpamatiax veTiorinte cansideration wsing-thesparatlax vector 25(shift
amount) select%q(gg the(Pargllax_vgctor deteranjng unit 471, the motion vectar (also including the
parallax vector in the Case of the non-base View) of the bass Gien Supplied front the base view
encoder 421, andinfonmationtsuch as the reféeence image index.otthe 30dntaravdewdmotion/parallax

vector of the same time, which is read from the vector infrmation accumulatign buffer 105

> process of step S37Z. In step 5372, the spatial
cerrelation predictive vector generating unit 332 £o the
arithmetic unit 335 performs a merge mode process to

rec

O

ngtruct the motion parallax vector in the merge mode,

In the merge mode process, the same processes as the

t

10 processes described with reference to the flowchart of

Fig. 22 are performed. When the merge mode process ends,

ot

he arithmetic unit 335 ends the motion parallax vector
generation process, and the flow returns to the flowchart

of Fig. 35.
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Moreover, when 1t 1s determined in step 35371 of Fig.

36 that it is not the skip mode, ths encoded information

O
0

accumulation buffer 331 proceeds to the process of step
5373. In step 3373, the encoded information accumulation

20 buffer 331 determines whether this mode is the merge mode
from the prediction information. When it is determined

that this mode is the merge mode, the enceded information

accumuliation pbuffer 331 returns to the process of ste

ke

5372 to execute the merge mode process.
25 (0309
Morecover, when it is determined in step 5373 that
this mode 1s not the merge mode, the sncoded information

accumulation buffer 331 proceeds to the process of step

Ll
o]
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(ad

:
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ion accumulation

ot

In step 8374, the encoded informa



455. [0341] That is, the inter-view reference vector generating unit 472 aligns (8 fts) the images of
the view referring to using the shift amount calculated by the parallax vector determining unit 471.
Moreover, the inter-view reference vector generating unit 472 generates the predictive vector from the
aligned blocks. [0342] 10The inter-view reference vector generating unit 472 supplies the generated
predictive vector to the vector cost calculat illustratedl in [0348] The _  unit 453 via the selector 458
(not 40) . ew reference vector genera473 generates the predictive vector that refers to different
pictures in th.e temporal direction. [0344] By doing so, the inter-view reference vector 20 generating
unit 472 can create an apRropriate predictive vectorwith figh prediction aceuracy, In this way, the
image encoding device 400 can %pprove the encoalng efficiency. ﬁféfﬁ] ?

step 5375, the encoded information accumulation buffer

3

Lad
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cquires the difference motion parallax vector.

]

In step 5376, the spatial correlation predictive

i \

[
{at

1

o

n

vector generating unit 332 or the temporal parallax
correlation predictive vector generating unit 333
performs & parallax motion vector prediction process.
This parallax motion vector prediction process is

10  performed in the same manner as that described with
reference to the flowchart of Fig. 23. However, in this
case, since the prediction method is determined in
advance, any one (cne designated by the prediction

information) of the spatial correlation prediction

[
@3]

process and the temporal parallax correlation prediction
process 1s performed.
[0312]

77, the arithmetic unit 335 adds the

(%]

In step S

predictive vector reconstructed in step 3376 and the

20 difference motion parallax vector to reconstruct the
motion parallax vector.
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Wnen the process of step 8377 ends, the arithmetic

unit 335 ends the motion parallax vector generation

25 preocess and the flow returns to the flowchart of Fig. 35.
103147

By executing the respective processes in the above-

described manner, the temporal parallax correlation
predictive vector generating unit 333 can generate the
34 parallax correlation predictive vector as well as the

motion cerrelation predictive vector similarly to the



25[Flow of motionlotion/compensationprocess] An example of the flow of the motion
prediction/compensation process will be described with reference to the flowchart of Fig. 41. [0346]

30When the motion prediction/compensation process starts, in step 5401, the inter-mode generating
unit 431 106 selects any one of an-prediction mode, a skip mode, a merge mode, and the like and

generates an inter mode which is information desig?rTating the selected mode. [0347]
the inter-mode generating unit 431 determines whether the generated inter mode is the inter-prediction
mode. [0348] When the inter mode is the inter-prediction mode, 10 the inter-mode generating unit 431

determines the reference i%]%_ggginasﬁe 5403, and the vector predictjng unit 433 executes the vector
r "t 1S To oY iV T

prediction process in step

In step 5402,

404. [0349 Moreover, when the inter mode is not the inter-prediction

mode, in step 3%0%: thé vestorpredicting uiiitdd4 padorms acvedter piediction process. [0350] In step

3405, the mode determining unit 435 20 determines the mode based on the, predictive vector or the
like generated in step 5404. This mode is used in the process of step 3401. [0351]

s
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20

correlation predictive vector even when the vector of the
current region 1is a parallax vector. That is, the imagse
decoding device 300 can improve the encoding efficiency
since the image decoding device 300 can correctly decode

the encoded data generated by the image encoding device

In the case of muliti-view images, the positions of

feet

images are cffset between views so that a paral
t

Thus, when a block in the view direction is selected,
even 1f & block at the same position 1s selected

{referred to), the prediction accuracy of the predicted
image may decrease and there i1s a possibility that it is
n possible to create an appropriate predictive vector.

ot
(0316

iat

Thus, when a block in the view directiocn is
selected in order to generate a predictive wvector, a
pblock at a shifted position is selected. That is, the
predictive vector is generated using a vector of such a

g the

o

region that is located at the same position
current region in a state where the position of an image

of the same time as the current regilon is shifted.

The shift amount i1s calculated in a predetermined
order from the parallax vector of the neighboring block.

By using the same crder in both an encoding-side device

ax ccCcurs.



In step 3405, the lossless encoding unit 106 25 encodes the information of the mode determined in. st
3405. [03521 [Flow of vector prediction process] An example of the flow of the vector
prediction 30 process executed by the vector predicting unit 433 in step 3404 of Fig. 41 will be
described with reference to 107 the flowchart of Fig. 42. [0353] When the vector prediction
process starts, the motion/parallax vector search -45% searches vectors in step 5421. [0354] In step
5422, the predicted image generating u 452 generates a predicted image. [0355] In step 5423,
the vector cost calculating unit 453 generates a residual image. [0356] In step 5424, the
neighboring block-based predictive vector, geperatin&unit 456 and the different is %icture-based
predictive vector generating Unit 457 generates a predictivie vedtor front tié eficBded vector [0357]
perfoermed in both the encoding side and the decoding side.

[G318]
A neighboring block for computing the shift amount

may bs explicitly designated, and the information therecof

37

may be transmitted from the encoding side to the decoding
side. Morecver, the information on a shift amount
computing methed may be transmitted from the encoding
side to the decoding side.

10 [0319]

By doing so, the image encoding device and the
image decoding device can generate a predictive vector
from blocks aligned between views. Therefore, it is
cossible te improve the prediction accuracy of the

the encoding efficiency.
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20 Fig. 27 is a block diagram illustrating another
configuration example of an image encoding device to
which the present technigue i1s applied.
103z2]

An image encoding device 400 illustrated in Fig. 37

[
L
ptn
93]

basically the same device as the image encoding device

o

100 cdescribed above. However, the image encoding device
between views.
[0323]

30 As 1llustrated in Fi

37, the image encoding

{3

device 400 includes a motion prediction/compensation unit



In step 5425, the vector cost calculating unit 453 calculates the residue of the vector. 20[0358] In
step 5426, the vector determining unit 454 determines a pmedictive vector having the smallest cost.
This processing result is reflected on the process of step 5424. 25[0359] In step 5427, the vector
information accumulation buffer 455 accumulates the vector information and the flow returns to the
flowchart of Fig. 41. [0360] 30[Flow of predictive véétor generation process] Next, an example of the
flow of the predictive 106 vector generation process executed in step 5424 of 42 will be described with
reference to the fipwchart of Fig. 43. [0361] 5When the predictive vector generation process starts, in
step 5441, the selector 458 determines which block is to be referred to. [0362] When it 45 determined
that the neighbdring BiGcikéoPse view encoder 421.

[G224]

The moticn prediction/compensation unit 412

generates a predictive vecteor that refers to bklecks in

T

5 the view direction using the decoded image acquired from
the decoded picture buffer 112 and the motion information
of the base view acguired from the base view encoder 421.
[0325]

The base view encoder 421 encodes the base view.

10 The base view encoder 421 supplies the deccded image of

4

-he base view to the decoded picture buffer 112 which

stores the decoded image. The decoded picture buffer 1172

ot

alsc stores the decoded image of a non-base view supplied

from the lecop filter 111.

15 [032¢]

The base view encoder 421 supplies the moticn
informaticn of the base view to the motiocn
prediction/compensation unit 412,

(0327

20 (Moticn prediction/compensation unit]

Fig. 3% is a block diagram illustrating a main
cenfiguration example of the motion
prediction/compensation unit 412 of Fig. 37.

[0328)

25 As illustrated in Fig. 38, the motion
prediction/compensation unit 412 includes an inter-mode
generating unit 431, a reference index determining unit
432, & vector predicting unit 433, a vector predicting
unit 434, and a mode determining unit 435. The

30 information illustrated in Fig. 38 is exchanged between

the respective processing units.



10the picture is to be referred tostep 5442, the neighboring block-based predictive vector generating
unit 456 sets the encoded vector of the neighboring block to the predictive vector and the flow returns
to the flowchart of Fig. 42. [03631 Moreover, when it is determined in step 3441 that the block of a
different pibture is to be referred to, the selector 458 proceeds to the process of step 5443 to
determine a view of which the picture is to be referred 20to. [0364] When it isined that the nicture of a
different view is to be referred to, in step 5444, the different picture-based predictive vector generating
unit 25 457 generates a predictive vector of the view direction from a encoded co-located block that is
expanded in the view direction and the flow returns to the flowchart of Fig. 42. [0365] Moreover, when
it is determined iy $t& 5443 that the picture of the same view is to be referred to, in 109 step 3445,
the different picture-based Q;eedi%tcjﬁvseev%%to‘g}geaengratirgg unit 457 generates the .rpredictive vector of the
temporal direction from the encoded co-located block aﬁﬁ%ﬁe?low retlirms fo the flowchart of Fig. 42.
[0366] [Flow of diffetent picefedidsed predictive’ veetor genesationprocésslive Nextpan example of
the flow of the differ icture-bage ictive vector generation process, 10 executed in step 3444 of
Fig. 43 will be iéc?%gg Witheerebfe?er%:%t%%ﬁé%‘%ov&%%% 0 r}lr%la%%? e EERETEE

5 the skip mode, the merge mede, or the like, the vector

predicting unit 434 generates the predictive wvector to
generate the predicted image thereof. The predictive
vector and the predicted image generated in these vector
predicting units are supplied to the mode determining
10 unit 435.

[0330)

The mode determining unit 435 determines a mode
based on these items of information and supplies mode

information indicating the selected mode and the

mode to the lossless encoding
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unit 106. Moreover, the predicted image of the selec
rmode is supplied to the predicted image selector 116.
(03217

[Vector predicting unit]
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39 is a block diagram illustrating a main
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T

configuration example of the vector predicting unit 433.

o=
W\
'

E

j
45}
o
"
Qi
ot
M
)
e
]
11
~

the vector predicting
unit 433 includes a motion/parallax vector search unit

25 451, a predicted image generating unit 452, a vector cost
calculating unit 453, a vector determining unit 454, &

vecteor information accumulation buffer 455, a neighboring

o

lock-based predictive vector generating unit 456, a
different picture-based predictive vector generating unit
30 457, and a selector 4%8., The information illustrated in

Fig. 392 is exchanged between the respective processing



[0367] When the different picture-based predictive vector generation process starts, in step 5461,
the parallax vector determining unit 471 determines a shift amount from the parallax vector of the
neighboring block. [0368] In step 5462, the inter-view reference vector generating unit 472
selects a co-located block at a 20shifted position. [0369] In step 5463, the ,ter-view reference
vector generating unit 472 generates the predictivé ¥ector from the co-located block and the flow
returns to the 25flowchart of Fig. 43. [0370] [Flow of shift amount determining process] Next, an
example of the flow of the shift amount  determining process executed In step 5461 of Fig. 44 will 30
be described with reference to the flowchart of Fig, 45. [0371] 110 in step 0481, the parallax
vector determiﬁ?ﬁd%hit 471 determines whether there is a plurality of blocks in which the value of the
Y-direct on ve¢torif the parallax vector of the neighboring block is not zero. [0372] The
neighboring block is aﬁplléjcg‘lg%atgdhqear, %QCJ”dlf‘-g "adjacent”). a current block (current block) of a
processing target. For example, as illustrated it Eif 46; a& bioeck(Leftf abdfacett to the left of a current
10 block (Curgsadteck (Above)adjacent:above the gurreat block; and=a block:-(Ahove Right) adjacent
to the topcright corner of the current block are used as the neighbaring blocks. Naturally, a block other
than these blogc%@enm%y be i%éruzdeeﬂefﬁ”th%lr?é[iéh%cSJr'ing'lb"‘I%ékf“ é{ghd part or él%%f?ﬁgse blocks may not be
used as the neighboeripgdsleek. predictive vector generating unit 457

refers to different pictures in the temporal direction
and the view direction te generate the predictive vector.

When generating the predictive vectcr that refers to

10 different pictures in the view directiocn, the different

acquires the motion information of the base view from the
pase view encoder 421 and generates a predictive vector

using the motion information.
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he predictive vector generated by the different
picture-based predictive vector generating unit 457 is
supplied to the vector cost calculating unit 453 via the
selector 4538, and the cost functicn valus used for the
20  mode determination is calculated.
(03357
[Different picture-based predictive vector generating
unit]

P

Fig. 40 is a block diagram illustrating a main

R
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“iguration example of the different picture-kased

predictive vector generating unit 457.

As lllustrated in Fig. 40, the different picture-
based predictive vector generating unit 457 includes a
30 parallax vector determining unit 471, an inter-view

reference vector generating unit 472, and an intra-view



[03731 The positions of the neighboring blocks may be the same for all blocks and may be different
from block to 20 block. For example, when a block adjacent to a screen end or a slice boundary are
used as the current block, part of the neighboring blocks may be set to be not usable. [03741 25When
it is determined in step 0481 that there is not a plurality of blocks in which the value of the Y-direction
vector is non-zero, the parallax vector determining,unit 471 proceeds to the process of step 0482 to
use the parallax vector in the X-direction of the target as the shift amount, and the flow returns to the
flowchart 044. 111 [0375] Moreover, when it is determined in step 5481 that there is a plurality of
blocks in which the value of the Y-direction vector is non-zero, the parallax vector o determining unit
471 proceeds:teithe proeess: of step:5483 4a sef the average value of the parallax vectors in the
X-direction of ﬂag farget as the shift amount, and the flow returns to the flowchartFig. 44. [0376] 10By
executing the processes in the above-described manner, the motion prediction/compensation unit 415
can create an appropiiate predicfive: veetoravitiidigh predictionatcuraty. bz this ways ¢he image
encoding deVlges%qugagrlszE%v%Eher_ggcggIpegr%mgleenf%ag%gl’?r]om the parallax

5 T block. The =zhift amount
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tor of the neighborin
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&
calculating method i1s coptional. For example, any one of
the parallax vectors of the neighboring blocks may be
selected and may be used as the shift amcunt. Morecver,
for example, an average value or a median value of the

10  parallax vectors of the neighboring blocks may be used as

the shift amount.

[0338]

The parallax vector determining unit 471 supplies

the shift zmount cbtained in this manner to the inter-

-
|85

view reference vector generating unit 472 as the parallax
vector,
[03239]

The inter-view reference vector generating unit 472
generates & predictive vectcor that refers to different

tures in the view direction.

The inter-view reference vector generating unit 472

generates the predictive vector by taking the parallax
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ctor into considerat
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7 n using the parallax vector
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t amount) selected by the paralliax vector
determining unit 471, the motion wvector {also including
lax vector in the case of the non-base view) of

the base view supplied from the base view sncoder 421,
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h a&s the reference image index or the
30 inter-view moticon/parallax vector of the same time, which

is read from the vector information accumulation buffer



[4. Fourth embodimend] [lage decoding device] Fig. 47 is a block diagram illustrating another
configuration example of an image decoding device to 20 which the present technique is applied.
[0378] An image decoding device 500 illustrated in Fig. 47 is basically the same device asthe
image decoding device. 300 described above. However, the image decoding device 25 500 generates
a. predictive vector from blocks aligned between vigygs similarly to the image encoding device 400.
[0379] As illustrated in Fig. 47, the image decoding device 500 includes a motion compensation
unit 512 and a 30 base view decoder 521. [03EQ] 112 The motion compensation unit 512
generates a predictive vector that refers to blocks in the view direction using the decoded image
acquired from tié dlecoded picture buffer 309 and the motion information 5 the base view acquired
from the base view gecoder 521. [0381] The base view decoder 521 encodes the base view. The
base view decoder 521 supplies the decoded image of the base view to the decoded picture buffer
309 which stores the déééded ima§eé=The tdecodeepicturersuffer 309 also steres thel decoded image
of the non-rase yiew suppligd from the:loop filter 306, [0382] The base yiew decoder 521 supplies the

motion mformatlon of the base view to the motion compensat unit 512. [0393]
to using the shift amount calculated by the parallax

<

ector determining unit 471. Moreover, the inter-view
reference vector generating unit 472 generates the
predictive vecter from the aligned blocks.
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The inter-view reference vector generating unit 472

supplies the generated predictive vector to the vector

o
(a2

cost calculating unit 4 via the selecto:

-

458 (not
illustrated in Fig. 40).
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vector generating unit 473
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generates the predictive vector that refers to different
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By doing so, the inter-view reference vector
20 generating unit 472 can create an appropriate predictive
vector with high prediction accuracy. In this way, the
image encoding device 400 can improve the encoding

efficiency.
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[Flow of motion prediction/compensation process)

An example of the flow of the motion

prediction/compensation process will be described with

[}

reference to the flowchart of Fig. 4
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When the motion prediction/compensation process

i

starts, in step 5401, the inter-mode generating unit 431



[Motion compensation unit] Fig. 48 is a block diagram illustrating a main 20 configuration example of
the motion compensation unit 512 of Fig 47. [0384] As illustrated in Fig. 48, the motion
compensation unit 512 includes a mode determining unit 531, a 25 reference index determining unit
532, a vector decoding unit 533, and a vector decoding unit 534. The information illustrated in Fig. 48
is exchanged between the respective processing units. [0385] 30in the case of the inter-prediction
mode, the vector decoding unit 533 decodes a residual vector 113 transmitted from the image
encoding device 400 to generate a predictive vector. Moreover, the vector decoding unit 533
generates a predicted. image using the. predictive vector. The predicted image is supplied to 5 the
predicted imagegste%%t%g 3%‘?3;; [6}3{%36]05“ “Intheca rc?fd'[ﬁ‘é“"54k(|3|51 mode br the Krﬁ“(i‘:?rglggr‘ﬁi?)de, vector
decoding r[Ht 534 decades tive residdalvectdr ransmitted from the imagérencoding device 400 to 10
generate the oregictive vector.Moreqver, the vegtor,decoding unit 534 generates a predicted image
using the predictive vector. The predicted image’is supplied to tﬁe‘prédicted‘lmage selector 313.
[0387] 15[Vectot déédding: unit]

5 In step 5402, the inter-mode generating unit

W
Lad
jt

determines whether the generated inter mode is the inter~
prediction mode.
r0z48]

When the inter mode is the inter-predicticn mode,

10 the inter-mode generating unit 431 determines the

reference image in step 5403, and the vector predicting
unit 433 executes the vector prediction process in step
S404.
[034%)

Moreover, when the inter mode is not the inter-

1—
[@ 4]

prediction mode, in step 5404, the vector predicting unit
434 performs a vector prediction process.
03501

In step 5405, the mode determining unit 435

20  determines the mode based on the predictive vector or the

like generated in step 5404. This mode is used in the
process of step S401.
F0351]

In step 5405, the lossless enceding unit 106

the mede determined in step

b

25 encodes the information o

[{Flow of wvector predicticn process]

.

An example of the flow of the vector prediction
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cting unit 433 in

process executed by the vector pred

!
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i

step 5404 of Fig. 41 will be described with reference to



49 is a block diagram illustrating a main confiuration example of the vector decoding unit 533. [0388]
As illustrated in Fig. 49, the vector decoding unit 20533 includes a selector 551, a neighboring
block-based predictive vector generating. unit 552, a different picture-based predictive vector
generating unit 553, a selector 554, an arithmetic unit 555, a predicted image generatihg unit 556, and
a vector: information 25 accumulation buffer 557. The information illustrated in Fig. 49 is exchanged
between the respective processing units. [0389] The selector 551 supplies the vector index
supplied from the lossiess decoding unit 302 to the neighboring block-based predictive vector
generating unit 552 (in the Y14 case of the skip mode, the merge mode, or the like) or to the different
picture-based predlictiverfdeisitgenerating Ut 553 (in the case of the inter-prediction mode) according
to the inter mode,{0390] The neighboring block-based predictive vector generating unit 552
supplied with the vector index generates a predictive vector from the neighboring blocks in the current
picture using the vectof formafiordr I acgtitédFromthe sctseintémiation Beéumulation buffer 557.

[0391]  Thediffesentpicture-hased-predictive vector gengrating unit: 553 supplied.with the vector
index 15 generates a predictive vector from different pictures in the current view using the vector
informatior? acqﬁlﬂreqdﬁﬁ'Bn?ﬁ%vector information accumulation buffer 557. Moreover, the different
picture-based pregictive vector generating unit 553 generates the predictive vector from 20 different
pictures of different views ugigg the_ vector information acquired from the vector information

accumulation buffer 557 of fii& motion' information of fHe babé Ve Supphed For the base view

decoder 521. 452 generates a predicted image.
ERY) In step 8423, the vector cost calculating unit 453

generates a residual image.

In step 35424, the neighboring block-based
rredictive vector generating unit 456 and the different
15 picture-based predictive vector generating unit 457

generates a predictive vector Ifrom the sncoded vector.

In step 8425, the vector cest calculating unit 453
calculates the residue of the vacteor.
20 FO3587
I step 5426, the vector determining unit 454
determines a predictive vector having the smallest cost.
This processing result is reflected on the process of
step S424.
25 {0359]
Inn step 5427, the wvector information accumulation
puffer 455 accumulates the vector information and the

flow returns to the flowchart of Fig. 41.
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[0392] 25The different picture-based predictive vector generating unit 553 is the same processing unit
as the parallax vector determining unit 471 of the different picture-based predictive vector generating
unit 457 and generates the predictive vector according to the same 30 method. [0393] 115 The
selector 554 supplies the predictive vector generated by the neighboring block-based predictive vector
generating unit 552 or the predictive vector generatéd by the different picture-based predictive vector
generating unit 553 to the arithmetic unit 555. [0394] The arithmetic unit 555 adds the difference
value (resid.ue vector) of the motion/parallax vector supplied from the lossiess decoding t 302 and the
predictive 10 vector to generate a motion/parallax vector of the current Ee%iogb The arithmetic unit 555
supplies the motion/paraliax vector to'the predictéd iage genetatiRg Unit's56. Mofeover, the
arithmetic unit 655+5upplies thesmotioatparaliax vectordothe wectoranfarmation-acewmulation buffer
557 which stores the 4rg(.)tion/parallax vector. [0395] he predicted image generating unit 556
generates a predicted image using the motion/parallax vector of the 20 current region supplied from
the arithmetic Uit 555, the reference image index supplied from the lossless decodinb unit 302, and
the decoded image pixglyalug suppligd framthe decoded. picture huffer, 309, The predicted image
generating unit 556 supplies the generated predicted 25 image plxelﬂvﬁue i the predicted image
selector. 313. f0396] IDifferent pictiiretbased predictivé vectdrigeraratingunitjwhich

biock is to be referred to.
[0362]

When it is determined that the neighboring block of

8]

10 the picture is to be referred to, in step 8442, the

L

neighboring block-based predictive vector generating unit
456 sets the encoded vector of the neighbering block to
the predictive vector and the flow returns to the

flowchart of Fig. 42,

| 4
8]
<
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the selector 458 proceeds to the process of step $443 to
determine a view of which the picture is to be referred

20 to.

When it is determined that the picture of a

different view is to be referred to, in step 5444, the

Jra 4

different picture-based predictive vector generating unit

a predictive vector of the view direction

el
&
N
ut
-1
Wy
o
o
61}
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M
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from a encoded co-located block that is expanded in the
view direction and the flow returns teo the flowchart of
FPig. 4z2.

[03e5]

Lal
o

Moreover, when it is determined in step S443 that

the picture of the same view 1s to be referred to, in



Fig. 50 is a block diagram illustrating a main configuration example of the different picture-based
predictive vector generating unit 553. 116 [0397] As illustrated in Fig. 50, the different
picture-based predictive vector generating unit 553 includes a an inter-view and an intra-view [0398]
The parallax vector determining unit 571, the inter-view reference vector generating unit 572, and the
10 intra-view reference vector generating unit 573 are the same processing units and perform the
same processes as the parallax vector determining unit 471, the inter-view reference vector generating
unit 472, and the intra-view reference vector generating unit 473 of the different  tun-based predictive
vector generating unit 457, respectively. [0399] That is, the parallax vector determining nit 571
calculates a stiftrarfiddnt of-&us imagé<ofeanview of ar20ireference destinatien-ascording to the same
method as t llax yector.determining unit 471 and shifts the image. 0400J Thus, the different
picture-basehcﬁ)%%zi%ﬁ\?g geéct%{)*r%ge%\%? tgﬁ?f%%%tgasn ngre%ﬁ %%%ﬂg%hge?ég%a? gector to generate
the same appfopriatepredictive vectoron from the encoded co-located block

R s
u
fugn

by

and the flow returns to the flowchart o

{03667

w3
s
]

{923

[Flow of different picture-based predictive vector
generation process)

Next, an example of ths flow of the different
picture~based predictive vector generation process

10 executed in step 5444 of Fig. 43 will be described with

reference to the flowchart of Fig. 44.
10367}

When the different picture-based predictive vector

generation process starts, in step 8461, the parallax

831

vector determining unit 471 determines & shift amount

oot

from the parallax vector of the neighboring block.
[0368]

In step 8462, the inter-view reference vector

generating unit 472 selects a co-located block at a
20 shifted position.
(0369]

In step 5463, the inter-view reference vector
generating unit 472 generates the predictive vector from
the co-located block and the flow returns to the

25 flowchart of Fig. 43.
(0370)
[Flow of shift amount determining process]

Next, an example of the flow of the shi
determining process executed in step S461

escribed with reference to the flowchart of Fig. 45.
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with high prediction accuracy as the predictive vector generated by the different picture-based
predictive vector generating unit 457. That is, the vector decoding unit 533 can generate the same
predicted image as the 30 predicted image generatpd by the vector predicting unit 433. Therefore, tne
image decoding device 500 can 117 improve the encoding efficiency since the image decoding device
500 can correctly decode the encoded data generated by the image encoding device 400. [0401] 5The
shift amount calculating method of the parallax vector determining unit 571 is not limited as long as it is
the same as the parallax vector determining unit 471 but the method is optional. For example, any one
of the parallax vectors of the neighboring blocks may be 10 selected and the selected parallax vector
may be used as the shiftamiéRt. Moreoveksfopexamislé, dnEverage valie oF admediah value of the
parallax vectors.of the heighbering hiacksJdnay:he-used as the shift amount. {3403] 15]Flow of motion

compensation process] An example of the flow of the motion compensation process will be
described with réferencé t§ tié fiofchartorrig: 1 fe463 20Whenthefmblignearallax
prediction/compesasatien proeess starts, the mede determiging-unit 531 decodes the inter mode in step
5501 and dgtermine7s whether the inter mode is an intet-prediction mode in step 5502. [0404] 25When
the inter mode is ?ﬁe ﬁfter-prediction mode, the vector decoding unit 533 determines a reference image
in step 5503 and performs=avectordecoding preeess:te:decede the residyalvector to generate a
predicted image(ijppsctgeéggé.

1T "adjacent"™) a current block {current block) of

& processing target. For ex

41}

mple, as illustrated in Fig.

46, a block (Left) adjacent to the left of a current
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&
0
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& block {Abcove) adiacent above the current

b

block, and a block {Above Right) adjacent tc the top
right corner of the current block are used as the
neighboring blocks. Naturally, a block other than these

blocks may be included in the neighboring block, and part

f
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1 of these blocks may not be used as the neighboring

h
i

t+

The positions of the neighboring blocks may be the
same for all klocks and may be different from block to

20 block. For example, when a block adjacent to a screen

part of the neighbering blocks may be s2t to be not

25 When 1t is determined in step S$481 that there is

net a plurality of blocks in which the value of the Y-

(o]

direction vector is non-zero, the parallax vector
determining unit 471 proceeds to the process of step S482

to use the parailax vector in the X-direction of the
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[0405] Moreover, when the inter mode is net the inter- 118 prediction mode, the vector decoding unit
534 performs a vector decoding process to decode the residual vector to generate a predicted image
in step 3504. [0406] [Flow of vector decoding process] An example of the flow of the vector
decoding process executed by the vector decoding unit 533 in step 3504 of Fig. 51 will be described
with reference to the flowchart of Fig. 52. 10[04071 1; When the vector decoding process startsstep
9521, the iossiess decoding unit 302 decodes the residual vector (difference vector). [0408] 15In step
3522, the lossiess decoding unit 302 decodes the reference image index. [0409] In step 3523, the
lossless decodimg unit 302 decodes the vector index. 20[0410] In step 0524, the neighboring

block-based

[
L]

foad

[

20

25

[G375]
Moreover, when 1t is determined in step S481 that

there is a plurality of blocks in which the value of the

<

-direction vector is non-zero, the parallax vector
determining unit 471 proceeds to the process of step 5483

to set the average value of the parallax vectors in the

A-direction of the target as the shift amount, and the
flow returns to the flowchart of Fig. 44.

(0376}

By executing the procssses in the above-described
manner, the motion predicticn/compensation unit 415 can
create an appropriate predictive vector with high
prediction accuracy. In this way, the image encoding
device 400 can improve the encoding efficiency.

(03771
[4. Fourth embodiment]
[Image decoding device]

Fig. 47 is a block diagram illustrating another
configuration example of an image deccding device to
which the present technigue is applied.

10378]

An image decoding device 500 illustrated in Fig. 47
1s basically the same device as the image decoding device
300 described above. However, the image decoding device
500 generates a predictive vector from blocks aligned
petween views similarly to the image encoding device 400.
[O378)

A

%5}

illustrated in Fig. 47, the image decoding
device 500 includes a motion compensation unit 512 and a

base view deccder 5271,



predictive vector generating unit 552 and the different picture-based predictive vector generating unit
553 generate a predictive vector from the encoded vector. 25 The arithmetic unit 555 adds the
predintive vector to the residual vector to generate the motion/parallax vector of the current region.
[0411] In step 3525, the predicted Image generating unit 30 556 generates the predicted image using
the motion/parallax vector generated in step 3524.; 119 [0412] In step 3526, the vector information
accumulation buffer 455 accumulates the vector information and the flow returns to the flowchart of
Fig. 51. [0413] [Flow of predictive vector generation process] Next, an example of the flow of the
predictive vector generation process executed in step 3524 of Fig. 52 will be described with reference
to the flowchart of 10Figng3:{0414} corWhen:the-pregictivesvectoe gengration:process starts, in step
3541, the selectoerSd'Sfl g%tggrm‘ifge% avbl?gléit_h@teig éo be__referlred,‘to. 1.5[0415] . Whenfis
determined thata neighboring block of a currént pictureis 16 be Fefdfted 19, i &ep 3542, the
neighboring block-basedgpredictive veéctorigengrating-anit 552uses:thefeneoded vector of the
ne@hbonnglﬁo%éé@ﬁed picture buffer 309 and the motion information of
3 the base view acgulred from the base view decoder 521.
103817
The base view decoder 521 encodes the base view.
The base view decoder 521 supplies the descoded image of

the base view to the decoded picture buffer 309 which

10 stores the decoded image. The deccded picture buffer 209
aiso stores the decoded image of the non-base view
suppiied from the loop filter 306.

[0382]
The base view decoder 521 supplies the moticn
15 informaticn of the base view to the motien compensation

unit 51iz2.
[O383]

[Motion compensation unit]

<

Fig. 48 1s a block diagram il

-

lustrating a main

-

20  econfiguraticn example of the motion compensation unit 512

As illustrated in Fig. 48, the meotion compensation
unit 512 includes a mede determining unit 537, a
25 reference index determining unit 532, a vector decoding
urrit 533, and a vector decoding unit 534, The
infermation illustrated in Fig. 48 is exchanged between

the respective processing units,

[0385]

()
]

in the case of the inter-prediction mode, the

vector deceding unit 533 decodes a residual vector



20 the predictive vector and the flow returns to the flowchart of Fig. 52. [0416] Moreover, when it is
determined in step S541 that the block of a. different picture is to be referred to, 25the selector 554
proceeds to the process of step 3543 to determine a view of which the picture is to be referred to.
[0417] When it is determined that the picture of a 30 different view is to be referred to, in step 3544,
the different picture-based predictive vector generating unit 120 553 generates a predictive vector of
the view direction from a encoded co-located block that is expanded in the view direction and the flow
returns to the flowchart of Fig. 52. [0418] Moreover,t isermined in step 3543 that the picture of the
same view is to be referred to, in step 3545, the different picture-based predictive vector generating
unit 553 generates thieipredictivecvedtor of 10the tarmpodrabaibection froii the encoded co-located
block and the flow returns fo the flowchart of Fig.. p2. Q4191 [Flow of differentpicture-based predictive
vector generation process] ~ Next, an example of the flow of the different picture-based predictive
vector generatiGirprocess Exetuted i Stejr 3544 of Rig <53 Wilk Be ideseribedwith ¥eference to the

flowchart of Fig,34s: ctive vector. The predicted image is supplied to
5 the predicted image selegtor 313.
[0386)

In the case of the skip mode or the merge mode, the

ey

34 decodes the residuzsl vector
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10 generate tThe predictive vector. Morecover, the vecter
decoding unit 534 generates a predicted image using the
predictive vector. The predicted image is supplied to
the predicted imacge selector 313.

[0287]

2
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[Vector decoding unit
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Fig. 49 is a block diagram n
configuration example of the vector decoding unit 533.
(03881

As i1llustrated in Fig. 49, the vector deccding unit

20 533 includes a selector 551, a neighboring block-kased
predictive vector generating unit 552, a different
picture-based predictive vector generating unit 553, a
selector 554, an arithmetic unit 555, & predicted image
generating unit 55¢, and a vector informatiocn

25 accumulation buffer 557. The information illustrated in
Fig. 49 1s exchanged betwesen the respective processing
units.

0389

The selecter 321 supplies the vector index supplied

133

8
o
r%
[
w
(L
[0
(3
Q
'Q,
3
Le)
o
E“_j

- g S -3 -~ - oy b -
it 30Z tec the nelighboring
%

from the lossle

block-based predictive vector generating unit 552 (in the



[0420] 20When the different picture-based predictive vector generation process starts, in step 3561,
the oaballax vector determinihg unit 571 determines a shift amount from the parallax vector of the
neighboring block. [0421] 25In seep 3562, the inter-view reference vector generating unit 572 selects a
co-located, block at a shifted position. [0422] In step 3563, the inter-view reference vector 30
generating unit 572 generates the predictive vectorflom the co-located block, and the flow returns to
the 121 flowchart of Fig. 53. [0423] That is, the process is performed in the same flow as the

flowchart of Fig. 44. [0424] [Flew of shift amount determining process] Next, an example of the
flow of the shift amguntdetermining process executed in step 5561 of Fig.,54 will be described with
reference to the flowchart of [0425] ~ In s%b%%&%%e%ar%ﬂa?‘\/eél'[‘(()egr] é’?é?minﬁﬁg TRt 571

determines whétkrer $héresisea plurality-sibloeks th which thelvalueofthe Yirectionrvector of the
parallax VectorQ{{QEIgg]@OI’(I@g bfl.g_%k @a@@n@?rghwlgﬁierwprediction mode)

zccording to the inter mode,

5 035801
The neighboring block-based predictive vector
generating unit 552 supplied with the vector index
generates a predictive vecter from the neighboring blocks
in the current picture using the vector information
10 acguired from the vector information accumulation buffer

The different pilcture-based preadictive vector
generating unit 553 supplied with the vactor index
i5 generates a predictive vector from different pictures in
the current view using the vector information acqguired
from the vector information accumulation buffer 557,

erent pilcture-based predictive vector
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generating unit 553 generates the predictive vector from
20 different pictures of different views using the vector

information acguired from the vector informaticn

accumulation buffer 557 or the motion in

base view supplied from the bass view decoder 5271.

25 The different picture-based predictive vector
generating unit 553 is the same processing unit as the
parallax vector determining unit 471 of the different
picture~based predictive vector generating unit 457 and
generates the predictive vector according to the same

30 method.

[0383]



When if is determined in step 5581 that there is not a plurality of blocks in which the value of the
Y-direction vector is non-zero, the parallax vector determining unit 571 proceeds to the process of step
5582 20 to use the parallax vector in the X-direction of the target as the shift amount, and the flow
returns to the flowchart of Fig. 54. [0427] Moreover, when it is determined in step 5581 that 25 there is
a plurality of blocks in which the value of the Y-dirggtion vector is non-zero, the parallax vector
determining unit 571 proceeds to the process of step 5583 to use the average value of the parallax
vectors in the X-direction of the target as the shift amount, and the 30flow returns to the flowchart of
Fig. [0428] 122 That is, the process is performed in the same flow as the flowchart of Fig. 45. The
same is true for the neighboring:block. [0429] 58y éxecuting the:processestin theabove-described
manner, the mgtion compensation unit 512 can.create an.approprjate predictive vector with high
prediction accu?éé%ﬁlﬁ“tﬂpi Wgy%]% Ffﬁé”gé% %%Eéﬁ%%gé’vﬁée S%boggaﬁ Tn%%efc():\/“é the encoding efficiency.
10[0430] Azedascribedhabeve rhednforniatibrrsuctrasithe dieighbyering biock for calculating the
shift amount and. the; shift-amount. compuinadnethad may. be Jansrallied frambe image encoding
device 400 to the image decoding device 500. 10431] Fifth embodiment]

5 wvector generating unit 353 to the arithmetic unit 555,

[0384]

L

The arithmetic unit 55% adds the difference value

]

(residue vector) of the motion/parallax vector supplied
from the lossless decoding unit 302 and the predictive

10 vector to genesrate a motion/parallax vector of the
current regicn. The arithmetic unit 555 supplies the
motion/parallax vector te the predicted image generating

unit 556. Moreover, the arithmetic unit 355 supplises the

motion/parallax vector to the vector information

jos
o
§1
O

cumuliation buffer 557 which stores the motion/parallax

1

iled from the arithmetic unit 555, the

o
ik

20 current regicon suppl
reference image index supplied from the lossless decoding
unit 302, and the decoded image pixel value supplised from
the decoded picture buffer 30%. The predicted image
generating unit 556 supplies the generated predicted

25 image pixel valus to the predicted image selector 313.
i03%0]

[Different picture-based predictive vecltor generating

unit]
Fig. 50 is a block diagram illustrating a main
30 configuration example of the different picture-based

predictive vector cenerating unit 553.



[Predictive vector] As described in the third and fourth embodiments, a 20 block at a shifted
position can be selected when a block of a vi.ew direction is selected in order to generate a vector.
[043 2] Candidates for the predictive vector may be generated using the vector (co-located block) of a
co- located block which is a block at the same position, belonging to the picture of a different time, of
the same view as the current region, or a global paraflax vector. [0433] For example, as illustrated in
Fig. 56, any one (for example, a left-eye image) of the right and left 123  ges of a 3D linage is used
as a base view and the other image (for example, a right-eye image) is used as a dependent view.
[0434] 5When a vector (coding vector) 621 of a current region 611 of a current picture 601 of the
dependent view i$gredicted, a predictive vector may be obtained using a motion vector (co-located

vector) 622 of a co-located: blpck £12-atithe same position as the exrrent.region, of 10 a co-located

picture 602a picture of a different time, of the same view as the current region, for example, or a global
parallax vector {AGEfusF&fetj -1 ve vector generating unit 553 includes a

parallax vector determining unit 571, an inter-view
5 reference vester generating unit 572, and an intra-view
reference vecteor generating unit 573.
10398
The parallax vector determining unit 571, the
inter-view reference vector generating unit 572, and the
10 intra-view reference vector generating unit 573 are the
same processing units and perform the same processes as
the parallax vector determining unit 471, the inter-view
reference vector generating unit 472, and the intra-view
reference vector generating unit 473 of the different
1% picture-based predictive vector generating unit 457,
respectively.
[0388]
That is, the parallax vector determining unit 571

calculates a shift amcunt of an image of a view of &
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20 reference destination according to the s

(64007
Thus, the different pilcture-based predictive vector
generating unit 553 can correctly decode the residuzl

vector to generate the same appropriate predictive vector

[N
L

with high prediction accuracy as the predictive vector
generated by the different picture-based predictive
vector generating unit 457. That is, the vector decoding
unit 533 can generate the same predicted image as

30 predicted image generated by the vector predicting unit

e

433. Therefore, the image decoding device 500 car



[0435] 15For example, a vector 623 of a block 613 at a position shifted by the co-located block 622 01
the global parallax vector (vector 631) from the same position as the current region 11 of a picture 603
of the base view of the same time as the current picture 601 may 20 be used as a predictive vector
(PMV) of a coding vector (MV) 621. Moreover, the co-located block 622 or the global n:vector may be
used as the predictive vector of the coding vector.(MV) 621. [0436] 25By using the same order in both
an encoding-side device and a decoding-side device, the same prediction can be performed in both
the encoding side and the decoding side. [0437] 30informbteon indicatin.g which one of the . -lecated
block and the global parallax vector will he used, 124 information on the co-located block or ifthe
global parallax-V&cteF,carid: the® ik Hidy? be BplicRi desighatedtand e iifofnatshtiereof may be
transmitted from {he enceding.sideto the-decadingde. Morequer, thejinfgrmation on a shift amount
computing method may be transmitted from the encoding side to the decoding side. [0438] By
doing so, the iffatferénéoditiy dedice™ it e ridge Hecodirigdévite can generate a predictive vector
10 from blocks aligned similarly between views. Therefore, it is possible to improve the prediction
accuracy of the predlcted |mage and to improve the encoding efficiency. [0439]
he shift amount calculating méthod of the paralliax
vector determining unit 571 is not limited as long as it

is the same as the parallax vector determining unit 471

but the method is opticnal. For example, any one cof the
parallax vectors of the neighboring blocks may be
ig elected and the selected parallax vector may be used as

'.

the shift amount. Moreover, for example, an average
value or a medlian value of the paralliax vectors of the

neighboring blocks may be used as the shift amount.

[C402]
15 [Flow of motion compensation process]
An o] of the flow of the metion compensation
process will e described with reference to the flowchart
of Fig. 5l
104037
20 When the motion prediction/compensation process

starts, the mode determining unit 531 decodes the inter

mode 1in step 5501 and determines whether the inter mede

is an inter-predicticon mode in step $§307.
(bac4a]
25 When the inter mode 1s the inter-prediction meode,

the vector decoding unit 533 determines a reference image
in step 5503 and performs a vector decoding process to
decocde the residual vector to generate a predicted image

in step 5504.

()
]

(0405]

Morecover, when the inter mode is not the inter~



[Global parallax vector]

Next, the global parallax vector will be describe ri The global parallax
vector is a representative parallax vector that is global (for each of predetermined units such as

pictures, slices, ICUs, or CUs, for example). For example, the global parallax vector generated for 20
each picture indicates a parallax amount between views. A method of generating the global parallax

vector is optional. [0440] A specific example of the global parallax vector 25 disclosed in Junghak

Nam, Hyomin Choi, Sunmi Yoo, Woong Lim, Donggyu Sim, "3D-REVC-CE3 result on KWU's

advanced motion and disparity prediction method based on global disparity,” INTERNATIONAL

ORGANISATION FOR STANDARDISATION ORGANISATION INTERNATIONALE DE 30

NORMALISATiONFSOUES JACH5C29AWETE COPDINGIOFEMONMING PIGTRURESIAND AUDIO,

ISO/IEC FITCL/SCR9WGLL, 125 MP gggc%l@wzggg% Feb%arye%ollf?u Sa
0

strated In F|g 57 when a color

57 is a diagram for desoribng a paral ax an o?epth 442] As il

n, go§e CA [0441]

Fig.

image of a subjeet:Mrisicapturad: By & edmera ot disposetiatsa pésition Cl and a camera c.2 disposed

at a position Czi,@g%pth Z which is a distance of the subject M in the depth 10 direction from the

camera cl (camera c25 is defined by Expression (1) below. [0443]
5 3“‘J”w‘ of vector C}@”‘Gdlf‘g DIOC&‘E"-&:J

An example of the flow of

i)
H
9]

cess executed by the vector decoding unit 53
51 will be described with referen
10 [0407]
When the vector deccding process starts,
3521, the
vector {(difference vector).
[(C408]

15 In step 5522, the lossless decoding unit
decodes the reference Image index.
[(040%]

In step 5523, the lossless decoding unit
decodes the vector index.
20 [0410]

In step 5524, the

the vector decoding

in step

iossless decoding unit 302 decodes the residusl

302

302

neighboring block-based

predictive vector generating unit 552 and the different

plcture-kased predictive vector gene

H

generate a predictive vector from

25 The arithmetic unit 555 adds

ting unit 533
the encoded vector.

the predictive vector to the

residual vector to generate the motion/parallax vector of

the current region.
(04117

In step 5525,
the predicted image using the

motion/parallax vector generated in step 3524,

the predicted image generating unit



Z = (L/d) x f(1) [0444] 15"L" is the distance. (hereinafter, referred to as an inter-camera distance) in the
horizontal direction between the positions Cl and C2. Moreover, "d" is P valuet is, a parallax
(disparity)) obtain.ed by subtracting a distance u2 in the horizontal direction 20 from the center of th
color image, of the position of the subject M on the color image captured by the camera from a
distance ul in the horizontal direction from the center df the color image, of the position of the subject
M on the color image captured by the camera cl. 25 Further, "f" is a focal distance of the camera cl,
and in Expression (1), it is assured that the focal distances of the cameras cl and c2 are the sere.
[0445] That is, the parallax d is defined by Expression 30(2) below. [0446] 126 [Mathematical
formula 1] - (2) [6447}

In step 85526, the vector information accumulation

puffer 455 accunmulates the vector information and the

Le)

flow returns to the flcowchart of Fig. 51.
0

83

low of predictive vector generation process)

H
j—

Next, an example of the flow o
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vector generatlicon process executed in step 3524 of Fig.
52 will be described with reference to the flowchart of

53.

[
o
o]
=
£3

v

¢

vector generation

[

When the predict TOCESS

3

+ b o A 4+ }
starts, in step 5541, th

(i}

selector 554 determines a block

thaet 18 to be referred fo.

—
[
o
e
J
n

When it 1s determined that a neighboring block of a
current picture is to be referred to, in step 5542, the

neighboring block-based predictive vector generating unit

552 uses the enccded vector of the neighbeoring bleck as
20 the predictive vector and the flow returns to the
flowchart of Fig. 52,

f041s

f—

Moreover, when 1t is determined in step 5541 that

25 the selector 554 proceeds to the process of step $543 to
deferminege a view of which the picturs is fto be referred
to.

[G417]

When it is determined that the picture of a
30  different view 1s to be referred te, in step 8544, the

different picture-based predictive vectcr generating unit



5As illustrated in Expression (1) or (2), the parallax d and the depth Z can be converted uniuuely.
Thus, in the present specification, an image indicating the parallax d of the 2-view color imaue
captured by the cameras cl and c2 and an image indicating the depth Z 10 will be collectively referred
to as a depth image (Parallax image). [0448] The depth image (parallax image) may be an image
that indicates the parallax d or the depth Z. A 15 naamnalized value of the parallax d, a normalized
value of a reciprocal 1/2 of the depth Z, or the like rather than the parallax d or the depth Z itself may
be employed as the pixel value of the depth image (parallax image). [0449] 20The depth Z can be
obtained by Expression (3) below. [0450] [Mathematical formula 2] (3) 25[0451] In Expression. (3), Zfir
is the largest valte of e d8piTZ2 aRd 76, <55 the ‘srrdlidst Valie of thedepthr ZoFhetargest value Zt,),

and the smallest yglue.Zpearmay be-1ccated block that is expanded in the

view direction and the flow returns to the flowchart of

Tig. 52.
5 (04187

0,

Morecver, when it is determined in step 5343 that
the picture of the same view is to be referred teo, in
step 5545, the different picture-based predictive wvector
generating unit 553 generates the predictive vector of

10 the temporal direciion from the encoded co-located blook

Fig. bZ.

Hy

and the flow returns to the flowchart o

[Flow of different ploiture-based predictive vector

rerant

h

) Next, an example of the flow of the di
picture-based predictive vector generatiocn process

executed in step 5544 of Fig. 53 wi

ft

1 be described with

[0420]

20 When the different picture-bassd predictive vector
generaticn process starts, in step S561, the parallax
vector determining unit 571 determines a shift amount
from the parallax vector of the neighboring block.
fodz1)

25 In step 5362, the inter-view reference vector

generating unit 572 selects a co-located block at

8

In step 5563, the inter-view reference vector

1

-

30 generating unit 572 generates the predictive vector from

.

the co-located block and the flow returns to the



127 set for one screenor may be set for a plurality of screen units. [04521 As described above, in
the present specification, by taking the fact that the parallax d and the depth Z can be converted
uniquely into consideration, an image of which the pixel value is a normalized value 1 of the parallax d
and an image of which the pixel value is a normalized value y of the reciprocal 1/2 of the depth Z 10
will be collectively referred to a depth image (parallax image). In this example, although a color format
of the depth image (parallax image) is YUV420 or 1[A7400, another color format may be used. [0453]
15When the information of the value | or y itself rather than the pixel value of the depth. image
(parallax image) is focused on, the value | or y is used as depth information (parallaxinformation) .
Further, one thatimapsahé vafué L or yis used as a depth map (parallax 20map). 0454] [Generation of
predictive vecto[rb 473 ]The predictive vector is generated according to a method corresponding to
properties of both a coding 25 vector and a co-located vector, fbr example, as in the table illustrated. in

Fig. 58. [0455]

Forl&éampe ; asiffustiated on e skt rowdrdm thé bottormef fietable of Fig. 58,

when both the cadingvegtor,and the ce-locgted;vector are motion vectors, the co-located vectord as a

predictive vector

fh
933

N3
r

(a}
o

[ow]
fins
[N
I

[Flow of shift amount determining process]
Next, an example of the flow of the shift amount
determining process executed in step 5561 of Fig. 54 will

be described with reference to the flowchart of Fig. 55.

[caz

(8]

i

In step 5581, the parallax vecter determining unit
571 determines whether there 1s a plurality of blocks in
which the value of the Y-direction vector of the parallax

vaector of the neighboring block is non-zero.

When it 1s deftermined in step S581 that there is
not a plurality of blocks in which the valus of the V-
direction vector is non-zero, the parallax vector
determining unit 571 proceeds toe the process of step 5582
to use the parallax vector in the X-directicn of the

target as the shift amcunt, and the flow returns to the

Moreover, when it is detrermined in step 5581 that
there is a plurelity of blocks in which the value of the
Y-direction vector is non-zerc, the parallax vector
determining unit 571 proceeds to the process of step 5583
to use the average value of the parallax vectors in the
¥-directicn of the target as the shift amount, and the

Pl v e oy Ay + FT oot by L s
riow reifurns Lo the [lowchart of Fig. 54,



128 candidate. [0456] Moreover, for example, as illustrated on the second row from the bottom of
the table of Fig. 58, when both the coding vector and the co-located vector are parallax vectors
(inter-view vectors), the co-located vector is used as a predictive vector candidate. [0457] In contrast,
for example, as illustrated on the 10 fifth row from the bottom of the table of Fig. 58, when the coding
vector is a motion vector and the co-located vector isya parallax vector (inter-view vector), a motion
vector of a base view of a block shifted by a co-located vector, is used as a predictive vector
candidate. 15081 Moreover, for example, as illustrated on the fourth row from the bottom of the table
of Fig. 58, when the coding vector is a motion vector and the co-located block is an in-bra mode, a
motion vector of a basé iew of a 20:blackshifted by @ globatpataliax vactotdgasédas a predictive
vector candidatg, [04591-Further, for gxample, gs i.11ustrated onthe row frop).the bottom of the table
of Fig. 58, when the 25 coding vector is a parallax vector (inter-view vector) and the co-located vector
is a motion vecttt tHe §iobaE paraliak-vector is used as a predictive vector candidate. [0460]

Further, for exapmlggab illustrated on the first 30 row from the bottom of the table of Fig. 58, when the

coding vector isa parallax vector(ter-view vector)
By executing the processes in the above-described

manney, the metion compensation unit 512 can create an
appropriate predictive vector with high prediction
accuracy. In this way, the image decoding device 500 can
improve tThe encoding efficiency.

10 [04307

As described above, the information such as the

o

nelghboring block for calculating the shift amount an

the shift amcunt computing method may be transmitted from

5. Fifth embodiment]
[Predictive vector]
As described in the third and fourth embodiments, &
20 block at a shifted position can be selected when a block
of a view directicn is selected in order to generate a
predictive vector.

[0432]

Candldates for the predictive vector may be

3
w

generated using the vecter (co-lccated bleock) of & co-
located block which is a bilock at the same position,
belonging to the picture of a different time, of the szame

view as the cur:

=

ent region, or & global parallax wvector.

[G433]

Lat
e

For example, as illustrated in Fig. 56, any one

{for example, a left-eye image) of the right and left



129 and the co-located block is an intra mode, the global parallax vector is used as a predictive vector
candidate. [0461] By Increasing the number of methods for generating the candidates for
predictive vectors, 1. ih possible to improve the prediction accuracy of the predictive vector and to
improve the encoding efficiency. [0462] Image encoding device] 10in this case, the configuration
examplethe image encoding device is the same aszthat of the image encoding device 400 illustrated in
Figs. 35 to 38, and the description thereof will not he provided. [0463] [Flow of process] Moreover, the
motion prediction/compensation process of this case is performed in the same manner as that
described with reference to the flowchart of Fig. 39. Moreover, the vector prediction process of this
case is 20 perforétfinthesame Hidfer-ds thHSCdestribetf Fefeféfite 16 the HBwehartof Fig. 40.
Thus, the descriptign ofthese pregesses:wilk pat-be provided. [0464] An.example of the flow of the
predictive vector 25 generation process of this case will be described with reference to the flowchart of

Fig. 59. cepenlient view.
[0434]

5 When a vector (coding vector) 621 of a current
region 611 of a current picture 601 of the dependent view
is predicted, a predictive vector may be obtained using a
moticn vector {co-located vector) €22 of a co-located
block 612 at the same position as the current regicn, of

10 a co-located picture 602 which is a picture of a
different time, of the same view as the current region,
for example, or a global parallax vector (not

i1llustrated).

[D435]
15 For example, & vector 623 cf a block ©13 at a
positicn shifted by the co-located block 622 or the

global parallax vector (vecter 631) from the same
position as the current region 11 of a picturs 603 of the
base view of the same time as the current picture 601 may

20 be used as a predictive vector (PMV) of a coding vector
(MV) 621. Moreover, thHe co-located block 622 or the

rallax vector may be used as the predictive

A

global p:

h

1

vector of the coding vector (MV) 621,

I

[0426]

25 By using the same order in both an enceding-side
device and a decocding-side device, the same prediction
can be performed in bkoth the encoding side and the
decoding side.

[0437]
30 Information indicating which one of the co-located

klock and the global parallax vector will be used,



[0465] When the predictive vector generation process starts, in step 5601, the selector 458 determines
whbdch block is to be referred to. [0466] 130 When it is determined that the neighboring block is
to be referred to, the flow proceeds to step 5602. In step 5602, the neighboring block-based predictive
vector generating unit 456 uses an encoded vector of the neighboring block as a predictive vector.
When the process of step 5602 ends, the predictivéasector generation process ends, and the flow
returns to the flowchart of Fig. 40. [0467] Moreover, when it is determined in step 5601 that a
block of a different picture is selected as a reference destination, the flow proceeds to step 5603. In
step 5603, the different picture-based predictive vector generating unit 457 uses an encoded vector of
a block of 15 a differéAttimeRiew d<'g predittive vettsr: Wiiefi Ihé proees® et step 5603 ends, the
predictive vectog generation,pracess ends and theflow teturns tg the flowebhart of Fig. 40. [0468]
20Next, an example of the flow of the different picture-based predictive vector generation process

executed in step ETG. BB Wil e dBSETBE with reféretice BrthefowdFartd of ERfs 60 and 61.
[0469]. When therdifferent pisturebased: peedietiveveetor genesation process stasts; in step 5621, the
parallax vector determining unit 471 determines whether the cod.. vector is a motion. vector. When it is

determined that the ¢oding Vector is a motion Vectdr, e Tlow Brocedds method may be
£ itt

transmitted from the encoding side to the decoding side.
0438]

By deing so, the image encoding device and the
image decoding device can generate a predictive vector

10 from blocks aligned similarly between views. Therefore,

—
[

Next, the global parallax vector will be described.
The glcbal parallax vector i1s a representative parallax
vector that is global (for each of predetermined units
such as pictures, slices, LCUs, or CUs, for example).
For example, the global parallax vector generated for
20 each picture indicates & parallax amount beitwesn views.

A methed of generating the global parallax vector is

A specifilc example of the global parallax vector is

25 disclosed in Junghak Nam, Hyomin Chol, Sunmi Yoo, Woong
Lim, Donggyu Sim, "3D-HEVC-CE3Z result on KWU's advanced
motlion and disparity prediction method based on glcbhbal
disparity,” INTERNATIONAL CRGAENISATION FOR
STANDARDISATION CRGANISATION INTERNATICHNALE DE

30 NORMALISATION IS8G/IREC JTCL/SCZ29/WGL1 CODING OF MOVING

PICTURES AND AUDIO, ISQ/IEC JTCL/SC2%/WGL1



30to step 5622e [0470] 131

In step 5622, the parallax vector determining unit 471 determines the

mode of the co-located block. When it is determined that the mode of the co-located block is a motion
vector, the flow proceeds to step 5623- [0471] In step 5623, the intra-view reference vector generating
unit 473 sets the co-located vector as the predictive vector. When the process of step 5623 ends, the

different picture-based predictive vector generation 10 process ends, and the flow returns to the

flowchart of Fig. 59. [0472]
co-locate, clock is an intrappred

Moreover, when it is determined in step 5622 that the mode of the
iction, the flow proceeds to step 5624. [0473] In step 5624, the

inter-view reference vector generating unit 472 obtains a global parallax vector and or of a block of a
base view shiftetibgilkie 20gdbabparaltaxaector as a, predictiveswector. When the process of step

5624 ends, the dj
to thp flowchart o

@{@?t picture-based predictive vector generation process ends and the flow returns
I9. 59. [0474] 25Moreover, when it is determined in step 5622 that t..he mode of

the co-located block is d@iparafidx vectorithaftew pgroceedsdo step5625parallax and

a depth.
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As illustrated in Fig.
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25 Further,
Expression
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[0475] In step 5625, the inter-view reference vector 30

generating _bpi 472 sets a vector of a bipck of

a base view shifted by the co-located vector as a predictive 132 vector. When the process of step

5625 ends, the differentpicture-based predictive vector
to the flowchart of Fig. 59. [0476] Moreover, when

vector is a parallax vector, the flow proceeds to the-flowchart of Fig. 61. [0477]

generation process ends, and the flow returns
it is determined in step 5621 that the coding
In step 5631 of Fig.

61, the parallax vector determining unit 471 determines the mode of the co-located block. When it is
determined that the mode of the co-located block is a parallax vector, the flow proceeds to step 5632.
[0478] In step 5632, the intra-view reference vector generating unit 473 sets the co-located vector as
the predictive veciah.AVhen the precess ef step 5632 ends, the different picture-based predictive

vector generation 20 process ends, and the flow returns toflowchart of Fig. 59. [0479]

when it is determ.ined st
proceeds to step 5634. In stép 5634, the inter-view

(2}

n

10
(parallax image) .
[0448]

The depth image (parallax

that indicates the parallax d or the depth Z.

fod
(@3]

normalized value of
Ry

the depth Z,

the depth 2

20

Z = q

955

i I

near  Zfar

1
Lfar

—

25

Expressicn

Z can be converte

will be collectively referred to

the parallax d,

itseld

Moreover,

5@31 thato the mode of the co-located block is a motion vector, the flow

(1} or

0.

a3 a depth image

image) may be an image
A
a normalized value of

or the like rather than

may be emplc

[$}]

ved as
&)

(parallaw i

=
i

The
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reference vector generating unit 472 sets the global parallax vector as the predictive vector. When the
process of step 5634 ends, the different picture-based 133 Further, when it is determined in step
3631 that the mode of the co-located block is ana-prediction, the flow proceeds to step 3635. In step
3635, the interview reference vector generating unit 472 sets the global parallax vector as the
predictive vector. When the process of step 3635 éfids, the different picture-based predictive vector
generation process ends, and the flow returns to the flowchart of Fig. 59. [0481] 10By executing the
respective processes in the above- described manner, the Image encoding device of this case can
generate a predictive vector using the co-located block and the global parallax vector. Due to this, the
image encoding devicecait fmprovethe prediction"aécairacy®is of thetpredictive-véctor and improve
the encoding efficiensy. {04821 [Image decoding device] Next, an image decoding device
corresponding to tfhﬁe 20 image encoding device of this case will be described. A configuration example
of the image deb%"d?r?d device of this case is the same as that of the image decoding devihe 500
illustrated in Figs. 45 ta:48similatly 4a the case of-therimage-erending device; and-the description 25

thereof will ot e provided. 10483 [Flow,of progess] Next. th flow of various processes execuited by

can be converted uniquely into consideration, an image of

ma
which the pixel values is a normalized valuse I of the

arallax d and arn image of which the pixel values is a

e

normalized value y of the reciprocal 1/Z of the depth Z

fondt
(o]

will be collectively referred to a depth image (parallax

image). In this example, although a color format of the

depth image (parallax image) is YUV420 or YUV4(00, ancther
color format may be used.

104537

i5 When the information of the value I or v itself

[

rather than the pixesl value of the depth image (parallax
image) is focused on, the value I cr y is used as depth
informaticon (parallax informaticn). Further, one that
maps the value I or y is used as a depith map (parallax
20 map).
(04547
[Generation of predictive vector]

The predictive vector ls generated according to a

)

method corresponding to properties of both a coding

]
n

vector and a co-located vector, for example, as in the
table illustrated in

(0455

ixth row from

N

For example, as illustrated on the
the bottom of the table of Fig. 58, when both the coding

d vector are moticon vectors, the
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coe-located vector is used as z predictive vector



age decoding device of this case will be described. In 30 this case, the image decoding device
performs basically the sane process as the image encoding device. That is, 134 the motion
compensation process is executed in the same manner as that described with reference to the
flowchart of Fig. 49. Moreover, the vector decoding process is executed in the same manner as that
reference to the flowchart of Fig. 50.,[0484] The predictive vector generation
process Is executed in the same manner as that (that is, that executed by the image encoding device)
described wit 10reference to the flowchart of Fig. 59. [0485] However, in this case, the selector 551
performs the process of step 5601. Moreover, in step 3602, the neighboring block-based predictive
vector generatingruthitia52 uses a decoded vector of the neighboring block as a predictive vector.

9 603, the different picture-based predictive vector generating unit 553 uses a

described with

Further, i.n ste

decoded vector of a block of a differenttime/view as the predictive vector. 20[0486]
different picture-basedpredictive, vettor generation processus execatedin the=samedmanner as that

(that is, that exe

Figs. 60 and E

Moreover, the

yted by the image ¢ r}goggqg& device) describedh reference to the flowcharts of 25
L%0487] H%Wever?ln this cage, fFleiSaroaﬂaS( Vector det%?r%?ni%qétuhnit 571 performs

the processes ofisteps 8621, 362X anth 863 hethedntraeview referénce veetaragenetating unit 573
performs the pracesses of sigRs-3623,an(La632..and fhe infsr-view reference vector generating

20

25

30

used as a predictive vector candidate.
(04571

In contrast, for example, as illusirated on the
fifth row from the bottom cof the takle of Fig. 58, when
the coding vector i1s a metion vector and the co~located
vector is a parallax vector (inter-view vector), a motion
vector of a base view of a2 block shifted by a co-located

vector is used as & predictive vector candidate.

Mecreover, for example, as lllustrated on the fourth
row from the bottom of the table of Fig. 58, when the
ceding vector is a motion vector and the ce-located block

5 an intra mode, a motion vector of a base view of a

foie

block shifted by a glcbal parallax vector is used as a
predictive vectcr candidate.
04591

Further, for example, as i1llustrated on the third

row froem the petteom of the table of Fig. 58, when the

ceding vector is a parallax vector (inter—-view vechtor)

o3}
[

and the co-loceted vector is a motion vector, the glob

parallax vector is used as a predictive vector candidate.

Further, for example, as illustrated on the first
row from the bottom of the table of Fig. LB, when the

coding vector 1s & parallax vector [inter-view vector)



135 unit 572 executes the processes of steps 5624, 5625, 5634, and 5635. [0488] By executing the
respective processes in this 5 manner, the image decoding device of this case can generate the
predictive vector using the co-located block and the global parallax vector similarly to the image
encoding device. Due to this, the image decoding device can improve the prediction accuracy of the
predictive 10 vector and improve the encoding efficiéncy. [0489] [6. Sixth embodiment] [Type of
reference image] For example, in the case of HEVC, a reference image 15 has two types which
are a short reference picture and a long reference picture. Since the short reference picture is a picture
that is temporallxéme@r the encoding Qictqre, a scaling process based on the temporal distance is
performed on the predictive Veetor: T contrast, 20 Sihce theflofigteferehite bictite is a picture that is
temporally distaatfroiethevencoding pictise, scaling-en dhe predictive veetar-goasinetgreate meaning,
and thus, is no% gggg);med. [049d] 25 By using these reference pictures appropriately according to a
motion of an image or the like, it is possible to further decrease the coding rate. [0491]

By increasing the number of methods for generating

-

the candidates for predictive vectors, it is possible to

[

improve the prediction accuracy of the predictive vector
and to improve the encoding efficiency.
[0462)
[Image encoding device]

i0 In this case, the configuration example of ths
image encoding device is the same as that of the image
encoding device 400 illustrated in Figs. 35 to 3%, and
the description theresof will not be provided.
[0463]

15 [Flow of process]

Morecver, the motion prediciion/compansation

rocess of this case is performed in the same manner as

s

that described with reference to the flowchart of Fig. 39.

[

Moreover, the vector prediction process of this case is

A

20 performed in the same manner as that described with

3

reference Lo the flowchart of Fig. 40. 7Thus, the

description of these processes will not be provided.

An exanmple of the flow of the predictive vector

25 generation process of this case will be described with
reference to the flowchart of Fig. 58,

10465]
When the predictive vector generation process
starts, in step 3601, the selector 4588 determines which

34 Block is to be refsrred to.

f1=s
[

[0466]



136 the predictive vector is set to be available. [0492] When the types of the reference pictures of
the coding vector and the predictive vector are dliferent, it is expected that the correlation of these
vectors is low. Thus, there is a possibility that the encoding efficiency decreases if the vectors are
included in a vector candidate list. For example, there is a possibility that a vector having higher
correlation is relegated toward 10 the rear of the candidate list and the coding rate of the index for
designating the vector increases. Moreover, for examble, there is a possibility that a vector having
higher correlation is relegated toward the rear of the candidateexcluded from the candidateand cannot
be designated. [0493] Thus, when the types (the short reference picture or the long reference
picture) of the referenc&piétuté of theleddifitivector and thespredictivevector afeo26 different, the
predictive vector ds set ta.be nat available. J0494), 1. Since;the property kg yvector that refers to the
short reference picture is different from the property of 25 a vector that refers to the long reference
picture, it is expected fiatcorfélation i T “Ehds oy BXclahRy e ¢edtors fiony e eandidate vector
in this case, it is; passible: tojinbrove ihe epceding.efficiency. [495]30Forexample, Fig. 62 is a
diagram for describing an ‘ _ o
o] nerghboring blocxkx as a predictive vectcr. When the
process of step 5602 ends, the predictive vechor

generatiocon process ends, and the flow returns to the

~

ilowchart of

+H
]

ig. 40.

f

[0467]

o

i0 Moreover, when it i1s determinsd in step S B

tnat &

501
block of a different picture is selected as a reference

f

destination, the flow proceeds to step S603. In step

8603, the different picture-based predictive vector

-y

a2 block o

h

generating unit 437 uses an encoded vector o

15 a2 different time/view as a predictive vector. When the
process of step 5603 ends, the predictive vector
generation process ends and the flow returns to the
flowchart of Fig. 40.

[0468]

2G Next, an example of the flow o©f the different
picture-based predictive vector generation process
executed in step S603 of Fig. 52 will be described with
reference to the flilowcharts cof Figs 60 and &1,

04697

25 When the different picture-based predictive vector
generation process starts, in step $621, the parallax
vector determining unit 471 determines whether the coding
vector is a motion vector. When it is determined that
the coding vector is a metion vector, the flow proceeds

30 to step 5627.

[(0470]



example of the aspect of a reference image of a fixed 137 background application. In the case of such
a moving image (fixed background application) that a moving object is present on the front side of a
background image of a still image, since the background (particularly, an 5 occlusion region) which is a
fixed region refers to a long reference picture, the motion vector tends to be 0. In contrast, since the
moving object on the front side refers to a short refetrence picture, the motion vector occurs. If the
types of reference pictures are different 10 in this manner, the correlation of motion vectors is low (A of
Fig. 64). Therefore, as described above, when the types of the reference pictures of the coding vector
and the predictive vector are different, by excluding the vectors from the candidate vector, it is possible
to improve the encodingrefficiency 504961 ¢ vMerebver vfor exaniples: Fig.:63:s audiagram for
describing an example of the Aspect of g reference image of 4 stereo,appligatiop, I the case of such a
moving 20image (stereo application) that an image (left-eye image) for the left eye and an image
(right-eye imageyfforthé Fighteyetaretpreparegor stérédscopic View,twheh theidependent view (in
this example, the;rightreye image) is,.engaded the base. view (inThis:example, the left-eye 25 image)
is designated as a long reference picture, and an encoded picture of the dependent view is designated
as a short referéfiéée b?cture. [0497] When the dependent view is referred to, scaling can 30 he

performed since the frame d@sof ssreference destination.and a-teference,source are different. 188
generating unit 473 sets the cc-located vector as the
predictive vector. When the process of step $623 ends,

the different picture-b

[
0
®
£,
o]
1
@
2

iictive vector generation

bt
[l

e
=
O

cess ends, and the flow returns to the flowchart of

i bleck is an intraz-prediction,

{ri

ok

In =step S624, the inter-view reference vector
generating unit 472 cbtains a global paralliax vector and

Dilock ©

B

sets a vector of

U

a base view shifted by the
20 global parallax vector as a predictive vector. When the
process oi step $624 ends, the different picture-based

predictive vector genervation process ends and the flow

returns to the flowchart of Fig., 59,

[G474]

25 Moreover, when it is determined in step 5622 that
the mode of the cc-located block is & parallax vector,
the flow proceeds Lo step 5625.
[0475]

In step 3625, the inter-view reference vector

30 generating unit 472 sets & vector of a block of a base

view shifted by the co-lccated vector as a predictive



However, when the base view is referred to, the frame IDs of the reference destination and the
reference source are identicel. Thus, during the scalihg, the denominator may become 0, and the
scaling is difficult. Therefore, in 5 HEVC or the like, the base view is designated as a long reference
picture in which the scaling is not performed. [0496] Therefore, in the case of the stereo
application, a vector that refers to the long referen&eﬁlcture becomes 10 a parallax vector and a
vector that refers to the short reference picture becomes a motion vector. Thus, the correlation of
motion (parallax) vectors is Ibw between picture types (B of Fig. 64). Therefore, as described above,
when the types of the reference mg@rg@ of the 1§ cog meqjvg% I3 an the predlctlve vector are different,
by excluding the vectors from the candidate vector, the enco ng effdmency canimproved. [0499] In the
following descriptiéAs e thloek (CU,sBba6rg0rthedike} of a precessingstargettisyeferred to as an
encoding block (or.current).black. Moreoyer.a block that is temporally-near. the. engading block (that is,
a co-located block of a plcture that is temporally near a picture (current picture) in which the encoding
block is 25 preseri) isteferred to as a temporal correlation block. Further, a block that is spatially near
the encoding blogk {that is, a block that is adjacent to the encoding block in a current picture or a block
positioned near the encodlng block) is referred to as a neighboring block. 30[0500] Fig. 65 illustrates
an example of a neighBBifig 139 blYek™The biGcKS F positidhs A0S P 1 é*ne‘téﬁﬁorlng blocks of
the encoding blegk (eurientiock) and are alse seferned:to,as {eft blacks. Mergoverdheblocks at
positions BO, B| and B2 are nelghborlng blocks of the

t'o the flowchart of

10477]

[a)]

=t
A

14 In step S of FPig. &1, the parallax vector
determining unit 471 determines the mode of the co-
located block. When it is determined that the mode of
the co-located bleock i1s a parallax vector, the flow

proceeds to step 5632,

Ln

047

(I)

ra-view reference vector

(—i'

In step 5632, the in
generating unit 473 sets the co-located vector as the
predictive vector. When the process of step S632 ends,
the different picture-based predictive vector generation

20  process ends, and the flow returns to the flowchart of
Fig. 59.
[0478]

Moreover, when it is determined in step 3631 that

the mode of the co-located bleock is a metion vector, the

25 flow proceeds to step 8634, In step 35634, the inter-view
reference vector generating uniit 472 sets the global
parallax vector as the predictive vector. When the
process of step 8634 ends, the different picture-based
predictive vector generation process ends, and the flow

30 returns to the flowchart of Fig. 5%,



5 encoding block (current block) and are also referred to as upper blocks. [0501] [Summary of
handling of motion (parallax) vector] Fig. 66 is a diagram for describing an example of 20
handling of a temporal correlation block and a neighboring block. In vector prediction, whether a
motion (parallax) vector of a temporal correlation block will be included in a candidate vector and
whether scaling will be performed are determined asn the table 15illustrated in A of Fig. 66. [0502]
That is, for example, when the type of a reference image of the encoding block is identical to the type
of a reference image of a temporal correlation block (that is, 20 when both reference images are short
reference images or long reference images), a motion(parallax) vector of the temporal correlation
block is used as a candidate:A¥henthe types of bottr reférence images aré hot identical, the vectors
are excluded fragthe candidate, Furiher, when path e reference g of the eneging block and
the reference image of the temporal correlation block are short Fe%efénce‘lmad"és, Scaling of the motien
(parallax) vectot of the temporalcotrelation biocléisPerfofmedt alvhéhBothtreferentceimages are long
reference images .5caling.ofthe motion. (parallax).vecigr of the temp correlation blackiis not
performed. 140 [0503] Moreover, in vector prediction, whether a motion (parallax) vector of a
neighboring bloek&#ill besinehidetrireg cahdidate Veetorand whether s€akifig Wik be 5 performed are
determined as in,thetable, Hustratedsinzef Eig, 66. That is, this isthe same as the case of the temporal

correlation block. [0}510441 That is, for exambib, when the type of the 10 reference image of the encoding
block is identicaltBthe tyFé of e réfefEhce image dtIhe frefyliBstng Bistk @FatisoWhen both
reference images are shortreference imagss-orlong: reference images), the motion (parallax)

[0481]

i0 By executing the respective processes in the above-
described manner, the image encoding device of this case
can generate a predictive wvector using the co-located
block and the global parallax vector. Due to thisz, the

image encoding device can improve the prediction accuracy

o
{n
I
B
ot
o
i
T
e
41
e
&
ot
fod
=
o

vecter and improve the
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afficiency.

[0482]

[ITmage decoding device]

Next, an image decoding device corresponding to the

20 image encoding device of this case will be described. A
configuration example of the image decoding device of

this case is the same as that of tThe image decoding
device 500 illustrated in Figs. 45 to 4B similarly to the
case of the image enceding device, and the description
2% thereof will not be provided.
[0483]
[Flow of procsass]
Next, the flow of variocus processes executed by the
image deccding device of this case will be described. 1In

30 this case, the image decoding device performs basically

the same process as the image encoding device. That is,



vector of the neighboring block is used as a candidate. 15When the types of both reference images
are not identical, the vectors are excluded from the candidate. Further, when both the reference image
of the encoding block and the reference Lmage of the neighboring block are short reference images,
scaling of the motion (parallax) vector 22 of the neighboring block is performed. When both reference
images are long reference images, scaling of the meétion (parallax) vector of the neighboring block is
not performed. [0505] 25[Flow of process during encodinb] An example of the flow of. the process
during encoding for realizing such control will be described below. Such control can be realized by the
image encodihb device 400 (Fig. 37) described in the third 30 embodiment. [0506] 141 The
encoding proceSs of the iiMage &ticyding device 460 i pérfbiified i the Same nidriifer as that (first
embodiment) desgribedswithreference tohg flpwahart ot Fig. 20. {0507 £1 An-example of the flow of
a FU motion (parallax) vector and reference index generation process executed by the motion
prediction/coniperisation Utit 415°8S i prociss Eorrédpdisting t6%he fiterfoticn prediction
executed in the same manner as that described with

1 .

reference to the flowchart of Fig. 30.

[S ]

[0484]

1

3

The predictive vector generaticon process is
n

executed in the same manner as that (that is, that

executed by the image encoding device) described with

-y

10 reference Lo the flcowchart of Fig. 5%.
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However, in this case, the selector 551 performs
the process of step S601. Moreover, in step 5602, the

neighboring bleock-based predictive vector generating unit

2 uses a decoded vectcr of the neighboring block as a

*
[
(@i}
[

redictive vector. Further, in step 8803, the different

o]

e

picture-based predictive vector generating unit 553 uses
a decoded vector of a block of a different time/view as
the predictive vector.
20 [0486]
Moreover, the different picture-based prediciive
vectcer generation process is executed in the same manner
as that (that is, that executed by the image enceding

device} described with reference to the flowcharts of
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Hoewever, in this case, the parallaw vector
determining unit 571 performs the processes cof steps S621,

3622, and 5631, the intra-view reference vector

Lad

ting unit 573 performs the processes of steps 562
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and 5632, and the inter-view reference vector generating



10 process executed in step 5104 of Fig. 20 will be described with reference to the flowchart of Fig. 67.
[0508] In step 5701, the inter-mode generating unit 431 (Fig. 38) generates an inter mode. In step
5702, the ode generating unit 431 determines whether the inter mode is a merge.np) mode.
[0509] When it is determined that the inter mode is the merge (skip) mode, the flow proceeds to step
5703. In. step 5703, the reference index determining sinit 432 and the vector predicting unit 434
performs the process of the merge (skip) mode to generate a motion (parallax) vector and a reference
index. When. the process of step 5703 ends, the flow proceeds to step 5707. 25[0510] Moreover,
when it is determined in step 5702 that the inter mode is not the merge (skip) mode, the process
proceeds to step’5704> 17 stejr 57045 the ve&tor predieting Unitt433 atquires atresidud hiotion
(parallax) 30 vector angka reference index. In step 5705, the vector predicting unit 433 performs the
process of the AMVP mode 42 to generate a predictive motion (parallax) vector. In step 3706, the
mode determinihg Uit 435 adds the residual motion (parallax) vector and the predictive motion

(parallax) vector. Instep 374075 the mede- determining unit 435retums torstep 3701 before all

modes are processed and determines an optimal mode when all modes have been processed.
10[0512] 5 manney, the image decoding device of this case can

generate the predictive vector using the co~locatred block
and the global parallax vector similarly to the image
encoding device. Due to this, the image decoding device
can improve the prediction accuracy of the predicitive

ic vector and improve the encoding efficiency.

[6. Sixth embodiment]
[Type of reference image]

~ rr

For example, in the case o H

L“j

VC, a reference image

ped

15  has two tTypes which are a short reference plcture and a
iong reference plciture. 3ince the short reference

pilcture is a pilcture that is temporally near the enceding
plcture, a scaling process based on the temporal distance
is performed on the predictive vectecr. In contirast,

20 since the long reference picture is a picture that is
temporally distant from the encoeding picture, scaling on

the predictive vector does not create mezning, and thus,

is not performed.

[0420]

25 By using these reference pictures appropriately
according to & motion of an imege or the like, it is
possible to further decrease the coding rate.

[0421]
Although the types (the short reference plcture or

30 the long reference picture! of the reference pictures of

the coding vector and the predictive vector are different,



In step 3708, the lossless encoding unit 106 encodes the selected information. When the process or
step 3708 ends, the flow returns to the flowchart of 20. [0513] Next, an example of the flow of the
merge (skip) mode process executed in step 3703 of Fig. 67 will be described with reference to the
flowchart of Fig. 68. [0514] 20When the process starts, in step 3711, the reference Indexermining unit
432 creates a candidate. motion (padax) vector and a reference index from spatially neighboring
blocks. [0515] 25In step 3712, the reference index determining unit 432 generates a reference index
for temporal correlation blocks. [0516] In step 3713, the vector predicting unit 434 30 generates a
candidate motion (parallax) vector from temporal correlation blocks. [0517]

the predictive vector is set to bes avallable.

[0482]
When the types of the reference pictures of the

coding vector and the predictive vector are different, it

5 is expected that the correlation of these vectors is low.
Thus, there is a possibility that the encoding efficiency

he vectors are included in a vector

[

decreases if

%3

L5

—
]

candildate For example, there is a possibility that

a vector having higher correlaticn is relegated toward

ok
<

the rear of the candidate list and the coding rate of the
index for designating the vector increases. Moreover,
for example, there is a possibility thet a vector having

higher correlation is relegated toward the rear of the

)
L

cannot be designated.
[04G3]

Thus, when the types (the short reference picture
cr the long reference picture} of the reference picture
of the coding vector and the predictive vector are

20 different, the predictive vector is set to be not

Since the property of a vector that refers to the

short reference picture is different from the property of

25 & vector that refers te the long reference picture, it is
expected that cerrelation is low. Thus, by excluding the
vectors Irom the candidate vecteor in this case, it is
possible to improve the encoding efficiency.

[0495]
30 For example, Fig. 62 1s a diagram for describing an

example of the aspect of a reference image of a fixed



In step 3714, the vector predicting unit 434 generates a candidate list of motion (parallax) vectors and
reference indexes. The number of elements of this list is referred to as Y. [0518] In step 3715, the
vector predicting unit 434 sets a largest number X of the candidate list. [0519] 10In step 3716, the
vector predicting unit 434 determines whether the number Y of elements of the list is smaller than the
largest number X of the candidate list (Y < X). When it is determined that the number Y of elements of
the list is smaller than the largest number X 190f the canate list< X), the flow proceeds to step 3717.
[0520] In step 3717, the vector predicting unit 434 combines the respective elements of the candidate
list to 20 generate a new motion (parallax) vector and a new reference index. [0521] In step 3718, uhe
vector predictingeunie434n<d  apdates thecandidatedist Ere numbsercof elemenitswof 25the list in this

Case'srek”“*&%ﬁ%%\?%igégzkackground applicaticn) that a moving oblect

is present on the front side of a background image of a

—

still image, since the background ({particularly, an

5 ccclusion region) which is a fixed region refers to a
long reference picture, the motion vector tends to be 0.
In contrast, since the moving oblect on the front side

ers to a short reference picture, the moticn wvector

h

e

occcurs. If the types of reference pictures are different

¢t

10 in this manner, the ceorrelation of motion vectors is low

3 described above, when tThe

8]

o]
Hh

{n Fig. 6&4;. Therefore,
types of the reference pictures of the coding vector and
the predictive vector are different, by excluding the

vectors from the candidate wector, 1t is possible to

[
i

improve the encoding efficiency.
[0d4ge]
Moreover, for example, Fig. 63 is a diagram for
describing an example of the aspect of a reference image
of & stereo applicaticn. In the case of such a moving
20 image (stereo application) that an image (left-eye image)
for the left eye and an image (right-eve image) for the
right eye are prepared for sterecscopic view, when the
dependent view (in this example, the right-sye image} is
encoded, the base view (in this example, the lefi-eye

25 image) is designated as a long reference picture, and an

encoded picture of the dependent view is designated

@]
)]
i
fu

short reference picture.
[0497]

When the dependent view is referred te, scaling can

30 be performed since the frame Ths of a reference
destination and & reference source are different.



In step 3719, the vector predicting unit 434 determines whether the number Yi of elements of the list is
smaller than the largest number X of the candidate 30list (X' < K)When it is determined that the
number YT of elements of the list is smaller than the largest number X of the candidate list (Y' <the
=low proceeds to step 5720. [05231 In step 5720, the vector pre434 5 generates a new zero motion
(parallax) vector and a new zero reference index. Wen the process of step 5720 ends, the flow
proceeds to step 5721. [05241 Moreover, when it is determined in step 5716 that 10 the number Y of
elements of the list is greater than the largest number X of the candidate list (not Y < X), the flow
proceeds to step 5721. Moreover, when it is determined in step 5719 that the number Y' of elements of
the lift is greatef ¢vary thye largest himbers¢ of thevcandidate lisethot 7. <26, fieflewlIpreceeds to step
5721.[0525] .+ lnstep 5721, the yector predicting unit 434 geperates.an element index of the
candidate list. 20[0526] In step 5722, the vector predicting unit 434 acgu.ires a motion (parallax)
vector and a. reéferérice-index hdicated byithe élemamdndes. WHeh therprocessof stépy 5722 ends,
the flow returnstothe-flawehart of Fig.84123[9524] wireiculc. Therefore, in
5 HEVC or the like, the base view i1s designated as a long
reference picture in which the scaling is not performed.
10498]
Therefore, in the case of the stereo applicaticn, a

vector that refers to the long reference picture becomes

ot

fouk
[
Y

paralliax vector and a vector that refers te the shor
reference picture becomes a motion vecitcr. Thus, the
correlaticn of moticn (parallax) vectors ls low betweean

picture types (B of Fig. 64). Therefore, as described
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excluding the vectors from the candidate vector, the

encoding efficiency can be improved.

[0499]

In the following description, the block (CU, PU, or

20  the like) of a processing target is referred to as an

encoding block (or current) block. Morecver, a block

that is temporally near the encoding block (that 1s, a

co-located block o a ploture that is temporally near a

picture (current picture} in which the encoding block is
25 present) 1s referred to as a temporal correlaticon block.

Further, a biock that 1s spatially near the enceding

block {that is, a bloc
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o
)
[

t is adjacent to the encoding
bLlock in a current picture or a block positioned near the
enceding block) is referred to as a neighboring block.
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Next, an example of the flow of a process of generating candidate motion (parallax) vectors from a
temporal correlation block executed in step 5713 of Fig 68 will be described with reference to the
flowchart of 30Fig 69. [0528] 145 When the process starts in step 5731, the vector predicting unit
434 generates an index that designates a temporal correlation picture. [0529] To ate 5732, the
vector predicting unit 434 determines a temporal cofrelation picture. [0530] Tfl step 5733, the vector
predicting unit 434  selects a bottom-right block of an encoding(enc 10 block) present in the
temporal correlation picture. [0531] In step 5734, the vector predicting unit 434 determines whether the
bottom-right block is an intra mode or not available. When it is determined that the 15 bottom-right
block is an intraTh88é or AoEavaikibie, the A6 Proceeds: to 3teh 5735532 9hbering step 5735,
the vector predigting u0it-A34 selects.a.central block of-an encoding, Pl present ia the 20 temporal
correlation picture. ] )

referred to as left blocks. Moreover, the blocks at

positions BO, Bl, and B2 are neighboring blocks of the

5 encoding block {current block) and are also referred to

as upper blocks.

[0501]

[SBummary of handling of motion (parallax) wvector]

Fig. 66 is a diagram for describing an example of
10 handiing of a temporal correlation block and a

neighboring block. In vector prediction, whether a

motion (parallax) vector of a temporal correlaticn block

will be included in & candidate vector and whether

scaling will be performed are determined as in the table

iiilustrated in A of Fig. 66.

=
I

[0502]
That 1s, for example, when the ftype of a reference
image of the encoding block is identical to the type of a
reference lmage of a temporal correlation block (that is,
20 whan both reference images are short reference Images or
long reference images), a motion {parallax) vector of the

temporal correlation block is used as a candidate. When

0

the types of boitnh reference lmages are not identical, the
vectors are excluded from the candidate. Further, when

£5  both the reference image cof the encoding block and the

o

reference image of the temporal correlation block are

short reference images, scaling of the motion {(parallax)

"

ihen both reference images are long reference images,

Lin

(9]
!
2]

of the motion (parallax) vector o

{3
1—.

C

(8]

@]

orrelaticn block is not performed.



[0533] In step 5736, the vector predicting unit 434 determines whether the central block is an intra
mode or net available. When it is determined that the central. 25 block is an intra mode or not
available, the flow proceeds to step 5737. [0534] In step 3737, the vector predicting unit 434 excludes
the motion (parallax) vector of the temporal correlation block from the candidate. When tno process of
step 3737 ends, the flow returns to the flowchar,]t of 146 68. [0535] Moreover, when it is
determined in step 5734 that the bottom-right block is neither an intra mode or not available, the flow
proceeds to step 5738. Similarly, when it is determined that the central block is neither an intra mode
or not available, the flow proceeds to step 5738. [0536] 10In step 5738, the vector predicting unit 434
determines & motion (parallax) vector and a reference index of the temporal correlation block.

Morecver, in wvector prediction, whether a meotion
(parallax} vector of & neighboring block will be included

in a candidate vector and whether scaling will ke

wun

performed are determined as in the table illustrated in B

of Fig. ©66. That is, this is the same as the case ¢f the

That is, for example, when the type of the
10  reference image of the encoding block is identical o the
type of the reference image of the neighboring block
{that is, when pboth reference images are short reference

3

images or long reference images), the moticn {parall

gl

®)
vector of the neighboring block is used as a candidate.

When the types of both reference images are not identical,

L
[ %3

the vectors are excluded from the candidate. Further,
when both the reference image of the encoding bleck and
the reference image of the neighboring block are short
reference images, scaling of the motion (parallax) vector

ormed. When both

? {
il

20 of the neighboring block is pe:

Ih

reference images are long reference images, scaling o
the motion iparallax) vectcr of the neighboring bleck is
nct performed.

[G505]

i

process during encoding]

h

25 [Flow o©

by

An example of the flow of the process during
encoding for realizing such control will be described
below. 3uch contrel can be realized by the image
encoding device 400 {(Fig. 37) described in the third

embodiment.

(o
o]

(05061



[0537] In step S739, the vector predicting unit 434 15 determines the presence of the scaling process
for the motion (parallax) vector of the temporal. correlation block and the presence of a candidate.
[0538] In step 5740, the vector predicting unit 20 determines whether the motion (parallax) vector of
the temporal correlation block is to oe excluded from the candidate based on the determination result
of step 3739. [0539] Whead that the motion (parallax):25 vector is to be excluded from the candidate,
the flow returns to step 5737. Moreover, when it is determined in step 5740 that the motion (parallax)
vector is not to be excluded from the candidate (to be included in the candidate), the flow proceeds to
step 5741. 30[0540] In step 5741 the vector predicting unit 434 247 determines whether scaling is
necessary for the motioﬁriga?ﬁﬁéjﬁf\fé%tg’rr 5 thetetiporat cofrefstion biack Based’ 6fi the determination
result of step 5789 [0%4 Hawherrit is determined-that-scating is necessarny; thedlow proceeds to step
5742. In step 5742, the veclor predicting unit 434 pertorms a sealing progess forthe .

Fig. 20.

10507

[

An example of the flow of a2 PU motion (parallax)
vecter and reference index generaticn process executed by
the mcotion prediction/compensation unit 413 as the
process corresponding to the inter-motion prediction

10 precess executed in step 5104 of Fig. 20 will be
described with reference to the flowchart of Fig. &7.
[0508]

In step S701, the inter-mode generating unit 431

(Fig. 38B) generates an inter mode. In step 8702, the

oo
{1
$ot

inter-mode generating unit 431 determines whether the

=

inter mode is a merge (skip) mode.

When 1t is determined that the inter mcde is the
merge (skip; mede, the flow procesds to step 5703, In
20 step 2703, the reference index determining unit 432 and
the vector predicting unit 434 performs the process of
the merge (skip) mode to generate a motion (parallax)
vactor and a reference index. When the process of step
3703 ends, the flow proceeds to step S707.
25 [CB10]

Moreover, when it is determined in step $70Z that

the merge {skip) mode, the process

pef

the inter mode 1is noi

procesds Lo step S704. In step 53704, the vector

predicting unit 433 acguires a residual motion {(parallax)

Ll
3

vector and a reference index. In step 3703, the vector

sredicting unit 433 performs the process of the AMYP mode

Faeet



motion (parallax) vector of the temporal correlation block. When the process of step 5742 ends, the
flow 10returns to the flowchart of Fig. 68. [0542] Moreover,determined in step 5741 that scaling is
not necessary, the flow returns to the flowchart of Fig. 68) [0543] Next, an example of the flow of a
process of determining the presence of a scaling process for the motion (parallax) vector of the
temporal correlation block and the presence of the: candidate, executed in step 20 5739 of Fig. 69
will be described with reference to the flowchamt of Fig. 70. [0544] When the process starts, in step
5751, the vector predicting unitdetermines whether the reference 25 image of the encoding block is a
short reference image or a long reference image. [0545] In step 5752, the vector predicting unit
434 determinesawhéther e reference image ofthedemporak 148{05486]tor . In Step 5753, the vector
predicting unit 434 defesmines, whether theeference image of,the gncadipg block is a long reference

image based on the

[
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residual motion (paralleax) vector and the predictive

motion (parallax) vecior.
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In step 5707, the mode determining unit returns
Lo step S701 before all modes are processed and
determines an optimal mode when all modes have besn
processed.

[0512]

In step 5708, the lossless enccding unit 106

encodes the selected information. When the process of

h
t
]

™
=

owchart of Fig.

i

low returns to the £

step 3708 ends, the

il

s

Next, an example of the flow of the merge (skip)
mode process executed in step 3703 of Fig. 67 will be
described with reference to the flowchart of Fig. 68,
[0514]

When the process starts, in step $711, the
reference index determining unit 432 creates & candidate
motion [(parallax) vector and a reference index from
spatially neighboring biocks.

[0515]

In step 5712, the reference index determining unit

=)
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W

enerates a reference index for temporal correlation
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In step 8713, the vector predicting unit 434
generates a candidate motion {parallax) vector from

temporal correlation blocks.



determination result of step 5751. [0547] When it is determined that the reference image of the
encoding block is a long reference image, the flow proceeds to step 5754. In step 5754, the vector
predicting unit 434 determines whether the reference image of the temporal correlation block is a long
reference image based on the determination result of step 5752. [0548] 15When it is determined that
the reference image of the temporal correlation blotk is a long reference image, the flow proceeds to
step 5755. In this case, the motion (parallax) vectors of the encoding block and the temporal
correlation block are long reference images. Thus, in 20 step 5755, the vector predicting unit 434
includes the motion (parallax.) vector of the temporal correlation block . o the candidate and sets the
scaling to be not ?\%&éssary. When the process of step 5755 ends, the flow retuxns to the flowchart of
Fig. 69. [0549]  Moreovearewhen it js determined in step 5754.0f Fig: ¥04bat the reference image of
the temporal correlation block is a short reference image, the flow proceeds to step 5756. In this case,
the types of th8 GG (Farallak) vetfors of tié entoling BiockisHd the temp6iai Correlation block are
not identical. Thus, ire Step=5¢56,i 149« the verter predieting uni 434-5ets the mntien (parallax) vector
of the temporal correlation block tg be excluded from the candidate. When the process of step 3756
ends, the Tlow T&tuing fo the flowchart of Fig: 69. 5[0550] Further, when it is determined in step
3753 of Fig. 70Q thdtithe reference image of the encoding block is a short reference image, the flow
proceeds to step 3757, In step 375/, the vector predicting unit 434 qgggrtmmﬁg 10 whether the
reference image of the temporal corrélation block s aﬁjdng referer?ce“ifﬁagé ased on the
determination reésultefstep @52 X of the candidate list.

[0519)
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In step , the wvector predicting unit 434
determines whether the number ¥ of elements of the list
is smaller than the largest number X of the candidate
list (Y < X}, When it is determined that the number Y of

elements of the list is smaller than the largest number X

(!

i5 o he candidate list (¥ < X}, the flow proceeds to step

¥
ot
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5717,

7
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In step 8717, the vector predicting unit 434
cembines the respective slemsnts of the candidate list to
20 generate & new motion (parallax) vector and a new

reference index.

In step 35718, the vector predicting unin 434
vpdates the candidate list. The number of elements of

list in this case is referred to as Y'.

In step 5719, the vector predicting unit 434
determines whether the number Y' of elements of the list

is smaller than the largest number X of the candidate

Ll
o

list (¥Y' < X). When it is determined that the number ¥

cf elements of the list is smaller than the largest



[0551] When it is determined that the reference image of the temporal correlation block is a long
reference image, the flow returns to step 3756. That is, in this case, when the types of the motion
(parallax) vectors of the encoding block and the temporal correlation block are not identical, the motion
(parallax) vector of the temporal 20 correlation block is set to be excluded from the candidatw.
Moreover, when it is determined in step 3757 thatthé reference image of the temporal correlation
block is 25 a short reference imago, the flow proceeds to step 3758. In this case, the motion.
(perallwx) vectors of the encoding block. and toe temporal correlation block are short reference
images. Thus, in step 3758, the vector pre_digting unit 4!34! includes the motion (parallax) vector 40 of
the temporal cOff8fation"blGék intd tha Carididate and séts thie Scaliny® bé Fécessary. When the
process of 15@ step:-5428 ends: the floncreturns to tie flowchart of Fig. 69. [0553] Next, an
example of therfj}c[;)vg gg the AMVP mode process executed in step 5705 of Fig. 67 will be described with
reference to the flowchart of Fig. 72. [0554] When the process starts, in step 5761, the vector
predicting unit 433 (Fig-38)tgenerates acandidate-10 metian: (parallax) vector from a spatially
neighboring block. [0555] _ In step 5762, %hiecxe tor E{gqigting unit 433 generates a candidate list of
motion (parallaX) vectors. The NUMBEF 6f slements GF this candidate istis Teferfed ©'as A.

zero reference index. When the process of step $720 ends,

the flow proceeds to step $721.

(0524]

Mecreover, when it is determined in step 5716 that
10 the number VY of elements of the list is greater than the
largest number X of the candidate list (not ¥ < X}, the
flow proceeds to step 3721. Moreover, when it is

determined in step 5719 that the number Y' of elements of

the list 1s greater than the largest number X of the

5 candidate list (not Y' < X}, the flow proceeseds to step
5721
T0525)

In step 8721, the vector predicting unit 434
generates an element index of the candidate list.
20 10526]

nit 434

In step 5722, the vector predicting

o

acguires a motion {parallax) vector and a reference index

]

ated by the element index. When the process of step
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5722 ends, the flow returns to the flowchart of Fig. 67.
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Next, an example of the flow of z process of

generating candidate notion (parallax) vectors from a
temporal correlation block executed in step 8713 of Fig.

he flowchart of

rt

£8 will be described with reference to

(¥
&

Fig 69.
[0528]



[0556]
of the 20candidate list is smaller than 2 (A < 2). [0557]

In step 5763, the vector predicting unit 433 determines whether the number A of elements

When it is oeterm: ed. that the number A of

elements of thp candidate list is smal ler than 2 (A < 2), the flow proceeds to step 5764. In step 5764,
the vector 25 predicting unit 433 generates a candidate motion (parallax) vector from the temporal
correlation block. This process is as the same as that described with reference to the flowchart of Fig.
69, and the description thereof will not be provided. [0559] step 5765, the vector predicting unit 433
151 generates a candidate list of motion (parallax) vectors and reference indexes. The number of
elements of this candidate list is referred to as A'. [0559] 5In step 5766, the vector predicting unit 433
determines whether théimumbéerAbobelensents=ofithe candidate Iist is smialter thark 21(A' < 2). [0560]

predicting unit 434 generates ar

=

cemporal correlaticn picture.

[0529]

e

In step 5732, the vector

predicting unit 4

1 index that designates a

(%)
1=y

determines a temporal correlation pilcture.

[0530]

In step 8733, the vector

praedicting unit 434

selects a bottom—right block of an encoding PU (enceding

¥

10 block) presant in the temporal correlation picture.
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predicting unit 434

determines whether the bottom-right block is an intra
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in step 5735, the vector

redic

Hel

iz determined that the

mode or not svailable, the

ing unit 434

Tt

selects a central bleck of an encoding PU present in the

20 temporal correlaticon picture.

i

(05333

In step 8736, the vector predicting unit 434

determines whether the central

not avallaple. When it is determined that the central

25  Dbleck is an intra mode or not available,

proceeds to step 5737.

(05347

i

block 1s an intra mode or

M

ne flow
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In step 3737, the vector predicting unit 434

excludes the motion (parallax)
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of step 85737 ends, the fiow reti
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vector of the temporal

rom the candidate. #When the process
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When it is determined that the number A’ of 10 elements of the candidate list is smaller than 2 (A’ < 2),
the flow proceeds to step 5767. In step 5767, the vector predicting unit 433 generates a new zero
motion (parallax) vector and a new zero reference index. When the process of step 5767 ends, the
flow proceeds to step 155768. [0561] Moreover, when it is determined in step 5763 that the number A
of elements of the candidate list is greater than 2 (A6ttA < 2), the flow proceeds to step 5768. 20
Further, when it is determined in step 5766 that the number A’ of elements of the candidate list is
greater t.han. 2 (not A < 2), the flow proceeds to step 5768. [0562] In step 5768, the vector predicting
unit 433 25 generates an element index (flag) of the candidate list. [0563] In step 5769, the vector
predicting unit 4%“3%cq"tﬁres a motion (parallax) vector indicatethe element index. When the process of
step 5769 ends,[thesflow returns to the flowchart of Fig. 67. [0564]

129

Morecver, when it is determined in step 5734 that
the bottom-right block is neither an intra mode or not
5 avallable, the flow proceeds to step S738. 3Similarly,
when it is determined that the central block is neither
an intra mode or not available, the flow proceseds to step
£738.
053671
10 In step 8738, the vector predicting unit 434
determines a motion (parallax) vector and a reference
index of the temporal correlation block.
[0537)

In step 8739, the vector predicting unit 434

—
rt

determines the presence of the scaling process for the
moticn {parallax) vector of the temporal correlation
block and the presence of a candidate.
053871

In step 5740, the vector predicting unit 434
20  determines whether the motion (parallax) vector of the
temporal correlation block is Lo be excluded from the

candidate based on the determination result of step 3739.

When 1t 1s determined that the moticn (parallax)

25 vector is to pe excluded from the candidate, the flow
returns tc step 3737. Moreover, when it is determinsed in
step 5740 that the motion (parallax) vector i1s not to he
exciuded from the candidate {(to be included in the

candidate), the flow proceeds to step 5741,

1

30 10540]
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152 Next, an example of the flow of a process of generating a candidate motion (parallax) vector
from a spatially neighboring block executed in step 5761 of Fig. 71 will be described with reference to
the flowchart of 5Fig.. 72. [0565] When the process starts, the vector predicting unit 433 generates
a candidate motion (parallax) vector from the left block in step 5771. 10[0566] In step 5772, the
vector predicting unit 433 generates a candidate, motion (parallax) vector from the upper block. [0567]
15When the process of step 5722 ends, the flow returns to the flowchart of Fig. 71. [0568] Next, an
example of the flow of a process of generating a candidate motion (parallax) vector from the 20 left
block executed in step 5771 of Fig. 72 will be described with reference tp the flowcharts of Figs. 73
and 74. [0569]-\Whetrthe process starts, thewectorpredieting unit 25433 selectsthe block at the
position AO jn step 5781 [0570

wara actor of the temporal correlation block based

on the determinaticn result of step 3738,

[0541]

5 When 1t is determined that scaling is necessary,
the flilow proceeds to step 5742, In step 5742, the vector
prediciting unit 434 performs a scaling process for the
motion (parallax) vector of the temporzl correlation
biock. When the process of step $742 ends, the flow

10 returns to the flowchart of Fig. &8
(05423
Moreover, when it is determined in step $741 thatz
scaling is not necessary, the flow returns to the
flowchart of Fig. 68,
15 [0543]
Next, an example of the flow of a process of

determining the presence of a scaling process for the

motion {parallax) wvector of

the temporal correlation
block and the presence of the candidate, executed in step
24 573% of Fig. ©9 will be described with reference to the
flowchart of Fig. 70.
(05447
Wren the process starts, in step 5751, the vector
predicting unit 434 determines whether the reference
25 image of the encoding block is a short reference image ox
a long reference image.
(05457
In step 8752, the vector prediciting unit 434

determines whether the reference image of the temporzal

30 corvelation block is a short reference image or & long

reference image.



In step 5782, the vector predicting unit 433 determines whether the block at the position AO is an intra
mode or not available. 30[0571] it is determined that the block at the position AO is neither an intra
mode or not available, the flow proceeds to step 3783. In step 3783, the vector predicting unit 433
determines whether the block at the position AO refers to the same reference image as the 5 encoding
block. [0572] When it is determined that the blockl!at®the position AO refers to the same reference
image as the encoding block, the flow proceeds to step 3784. In step IC8784, the vector predicting unit
433 uses the motion (parallax) vector of the block at the position AO as the candidate. When the
process of step 3784 ends, the flow returns to the flowchart of Fig. 72. [0573] 15 Moreover, when it is
determined in ét%ﬁd-SET?SZ of Fig. 73 that the block at the positien AO is an intra mode or not available,
the flow proceeds to step 3/8% Moseqvern when-itis- determined-in step 8783 4hat the block at the
position. AO refers to a reference imag% different from 20 that of the encoding block, the flow proceeds

tgrmines whether ferar im n ir
K)SKﬂ)3785[G%%ﬂ$“Tlpeq whethe he reference image of the encdoding

plock is a long reference image based on the

5  determinaticn result of step 5751,
[CH47]

When it is determined that the reference image of
the encoding blcock is a long reference image, the flow
proceeds to step S754. In sitep 5754, the vector

10 predicting unit 434 determines whether the reference
image cf the femporal correlation block is a long
raference image based on the determination result of step
3752.

0548]
15 When 1t is determined that the reference image of

the temporal correlation block
the flow proceeds to step 58755, In this case, the motion
(parallax) vectors of the encoding block and the temporal

correlation block are long reference images. Thus, in

»

20 step 875%, the vector predicting unit 434 includes the

f e

tien (parallax) vector of the temporal correlation

5
O

block into the candidate and sets the scaling to be not
necessary. When the process ol step 5755 ends, the flow

=

returns to the flowchart of Fig. 69.

25 (0549
Moreover, when 1t is determined in step 8754 of Fig.
70 that the reference image of the temporal correlatiocon
biock 1s a short reference image, the flow proceeds to
step 3756, In this case, the types of the motion
30 {paraliax} vectors of the enceding block and the temporal
correlation block are not identical. Thus, in step 3756,



In step 3785, the vector predicting unit 433 selects a block at the position Al. 25[0575] In step 3786,
the vector predicting unit 433 determines whether the block at the pesitibn Al is an intra mode or not
available. [0576] 30When it is determined that the block at the position Alis an intra mode or not
available, the flow 154 proceeds to step 5787. In step 5787, the vector predicting unit 433 determines
whether the block at the position Al refers to the same reference image as the encoding block. [0577]
When it is determined that the block at the position Al refers to the same reference image as the
encoding block, the flow proceeds to step 5788. In step 5788, the vector predicting unit 433 uses the
motion 10(parallax) vector of the block at the position Al as the candidate. When the process of step
5788 ends, the flow returnstorthe dlowchart ofiFig. 424 [6578] the motion (parallax)

vaector of the temporal correlation block to be excluded
from the candidate. When the process of step 5756 ends,
the flow returns to the flowchart of Fig. 69.
5 [0550]
Further, when 1t is determined in step 37353 of Fig.
70 that the reference image of the encoding block is a
short reference image, the flow proceeds to step $757.
I step 5757, the vector predicting unit 434 determines
10  whether the reference image of the temporal correlation
block is a long reference image based on the
determination result of step S752.
[G551]

When it 1s determined that the reference image of

[ the temporal correlation block is a long reference image,

the flow returns tc step S$756. That iz, in this case,
when the types of the motion (parallax) vectors of the
encoeding block and the temporal correlation block are not

identical, the motion {parallax] vector of the temporal

I~

20 correlation block is set to be excluded from the
candidate.
(05527
Moreover, when it is determined in step 5737 that
the reference image of the temporal correlation bloock is
25 a short reference image, the flow proceeds to step S758.
In this case, the motlcn {(parallax) vectors of the
encoding block and the temporal correlation block are
short reference images. Thus, in step 8758, the vector
predicting unit 434 includes the motion (parallax) vechtor

30 of the temporal correlation block into the candidate and

sets the scaling to be necessary. When the process of



Moreover, when it is determined in step 5786 of Fig. 73 that the block at the position Al is an intra
mode or not available, the flow proceeds to step 5791 of Fig. 74. Moreover, when it is determined in
step 5787 of Fig. 73 that the block at the position Al refers to a reference image different from that of
the encoding block, the flow 20proceeds to step 5791 of Fig. 74. ]0579] In step 5791 of Fig. 74,
the vector predicting unit 433 selects a block at thezgosition AO. [0580] 25In step 5792, the vector
predicting unit 433 determines whether the block at the position AO is an intra =de or not available.
[0581] When it is determined that the block at the position AO is neither an intra mode or npt available,
the flow proceeds to step 5793. In step 5793, the vector Ito predicting unit 433 uses the motion
(parallax) vectSr'6Ethe bi6ck At e pogitiohoAO as td Bandidate. Wherritrr proeéssiof step 3793
ends, the flow proceeds to step 5797. [0582] Moreover, when it is determined in step 5792 of Fig.
74 that the block at the position AO is an intra mode or not available, the flow proceeds to step 3794.
[0583] iﬁé?@d 3794, the vector predicting um_ 433 10selects a block at the position Al. [0584]
In step 3795, the vectorepredicting:taitd83 of the flow of the AMVP mode
S  process executed in step S705 of Fig. 67 will be
described with reference to the flowchart of Fig. 71.
[0554]

When the process starts, in step $761, the vector

predicting unit 433 (Fig. 38) generates a candidate
10 motion (parallax} vector from a spatially rneighboring
block

In step 5762, the vector predicting unit 433

tion (parallax) vectors,
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generates a candidate 1

-

15 Thne number of elements of this candidate list is referred

In step 5763, the vector predicting unit 433
determines whether the number A of elements of the
20 candidate list is smaller than 2 (A < 2).
[0557]
When it is determined that the number A of elements
of the candidate list is smaller than 2 (A < 2}, the flow

proceeds to step $764. the vector
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predicting unit 433 generates a candidate motion

{parallax) vector from the temporal correlation block.
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process is as the same as that described with

5

=y

reference to the flowchart of Fig. 69, and the

!

descripticn therecf will not be provided.

30 [C558]

[¥n

In step 3765, the vector predicting unit 43



determines whether the block at the position Al is an intra npde or not available. 15[0585j When it
is determined that the block at the position AO is an intra mode or not available, the flow returns to the
flowchart of P.1g. 72. [0586] 20Moreover, when it is determined in step 3795 of Fig. 74 that the block
at the position Al is neither an intra mode or not available, the flow returns to step 3796. In step 5796,
vector predicting unit 433 uses the motion (parallax)=vector of the block at the position Al as the 25
candidate. When the process of step 3796 ends, the flow proceeds to step 3797. [0587] In step
3797, the vector predicting unit 433 determines the presence of a scaling process for the 30 motion
(parallax) vector of the neighboring bloc presence of the candidate. 156 [0588] In step 3798, the
vector predicting enit 433:=deternines. whiether the mbtion{panallang necterof themeighboring block is
to be excluded from the candidate.5 based on the determination result of gte@gSZQ?. [0589] When

is determined that the motion (parallax) vector is fo be excluded from the canaidﬁ?é",sthe flow proceeds

to step 3799. In & 3799ethel véctor 10°predictihg-anit 438 'excludes the motion (parallax) vector of
the left block from; the;eandidate. When the process of step 3799 ends, the flow returns to the

flowchart of
3 In step 37€&, the vector predicting unit 433

determines whether the number A' of =lements of the
candidate list is smaller than 2 (A' < 2).
[0560]
When it is determined that the numbsr A' of
16 elements of the candidate list is smaller than 2 (A' < 2,
the flow proceeds to step $§767. In step $767, the vector
predicting unit 433 generates a new zerc motion
(parallax) vector and a new zero reference index. Whan
the process of step 3767 ends, the flow proceeds to step
15 5768,
[0B61]

Moreover, when it is determined in step $763 that
the number A of elements of the candidate list is greater
than 2 (not 2 < Z), the flow proceeds to step S768.

20 Furtner, when it is determined in step 5766 that the
number A' of elements of the candidate list is greater
than 2 (not A < 2), the flow proceeds to step 3768.

62]

i

[0

in step 3768, the vecter predicting unit 433

25  generates an element index (flag) of the candidate list.
[0563]

In step 3769, the vecteor predicting unit 433
acguires a motion {parallax) vector indicated by the
element index. When the process of step 8769 ends, the

20 flow returns to the flowchart of Fig. &7.

[0564]



72. [0590] 15Moreover, when it is determined in step 3798 of Fig. 74 that the motion (parallax) vector
is not to be excluded from the candidate (to be included in the candidate), the flow proceeds to step
3800. [0591] 20In step 3800, the vector predicting unit 433 determines whether scaling is necessary
for the motion (parallax) vector of the neighboring block based on the determination result of step
3797. [0592] 25When itdetermined that scaling is ngeessary, the flow proceeds to step 5801. In step
3801, the vector predicting unit 433 performs a scaling process for the motion (parallax) vector of the
neighboring block. When the process of step 3801 ends, the flow returns to the 30flowchart. of Fig. 72.
[0593] 157 Moreover, when it is determined in step 5800 of Fig. 74 that scaling is not necessary,
the flow returns to the flewehartofd=igmé2 =[0594] INext, ar exampleafthe flowr of a process of
determining the g%easjgn&ehof a sgglrilr(wlg_ Qg%ceessoftgr éb}e otion (g@{rallgx) yector of the neighboring block
and the presenge of the c‘a%dldéte, executed'in s]tep 3797 6f Fig. )74 Wil 56 deSEfibédreference to the
flowchart of spatizlly neighboring block executed in step 8761 of Fig.

71 will be described with reference to the flowchart of
5  Fig. 72.
[0565]
When the process starts, the vecter predicting unit
433 generates a candidate motion {parallax) vector from
the left block in step 85771.
i0 [Ches]
In step 8772, the vector predicting unit 433

generates & candidate motion {parallax) vector from the

{u

block.
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i5 When the process of step 3722 en
returns to the flowchart of Fig. 71.

[0568]

[

Hext, an example of the flow of a process of

genarating a candidate motion (parallax} vector from the

v
=}

20  left nleck executed in step 5771 of Fig. 72 will be

descriped with reference to the flowcharts of Figs. 73

When the process starts, the vector predicting unit

.

In step 87HZ, the vector predicting unit 433
determines whether the blcck at the position A0 is an

intra mode or not avallable.

Whnen 1t is determined that the block at the



10Fig. 75. [0595] When the process starts, in step 3811 the vector predicting unit 433 determines
whether the reference image of the encoding block is a short reference image or a long reference
image. [0596] In step 5812, t se vector predicting unit 433 determines whether the reference image of

the neighboring block is a short reference image or a long reference 20image. [0597]

In step

3813, the vector predicting chit 433 determines whéther the reference image of the encoding block is a

long reference image based on the 25 determination result of step 3811. [0598]

When it is

determined that the reference image of the encoding block is long reference image, the flow proceeds
to step 3814. In step 3814, the vector 30 predicting. unit. 433 determbhes whether the reference
image of the n&i§RABGAAG bidck s & forg fefefénce imag e 58 baset ‘orfe’ détetmifiation result of step

5812. [0599]

(@3]

b

20

the flow proceeds to step 5783. In step 3783, the

predicting unit 433 determines whether the block a

position AQ refers to the same reference imags as
encoding block.
[0572]

it is determined that the block at the

positicon A0 refers to the same refersnce image as

encoding block, the flow proceeds to step S784.

2784, the wvector predicting unit 433 uses

P &
{parailax}

candidate. When the process of step 5784 ends,

returns to the flowchart of Fig. 72.

[0B73]
when

Moreover, it ia determined in step STRZ

73 that the blcock at the position R0 i1s an intra m

net availlable, the flow proceeds to step 8785,

when it is determined in step 8783 that the blcck

1y

different

=

position AU refers tec a reference image

that of the enceding block, the flow proceeds fo s

8785,
{05747

In step 5785, the vector prediciing
selects a block at the position Al.
[0575]

786, the vector predicting

h

In

92

step unit 433

determines whether the block at the position Al is

intra mode or not available.

[0576]

is determined that the block at the

mode or not availlable, the
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When it is determined that the reference image of the neighboring block is a long reference image, the
flow 5 proceeds to step 5815. In this case, the motion (parallax) vectors of the encoding block and the
neighboring block are long reference images. Thus, in step 5815, the vector predicting unit 433
includes the motion (parallax) vector of the neighboring block into 10 the candidate sets the scaling to
be not necessary. When the process of step 5815 ends, the flow returns to the flowchart of Fig. 74.
[0600] Moreover, when it is determined in step 5814 of Fig. 15 75 that the reference image of the
neighboring block is a short reference image, the flow proceeds to step 5816. In this case, the types of
the motion (parallax) vectors of the encoding block and the neighboring block are not identical. Thus,
in step 5816, thervesterpredicting:20unit A33 setsthe-motion, (parallax)mector of the neighboring lock
to be excluded from.the candidate. W n, the process o?gtgp 5816 ends, the flow returns to the
flowchart. of Fi§, 74 [0601FFtMfther, When Ttis determinad in step 5813 6FEIy. 275 that the reference
image of the encodling block] isra shost refereéncesimage; dlie flow prdaceeds tosstep5817. In step 5817,
the vector prediézrgiggégngygﬁ determines whether the reference image of the neighboring block is a 20

long reference image based on the determination result of step 5812. 179
5 [0577]

When it is determined that the block at the
positicn Al refers to the same reference image as the

encoding block, the flow proceeds to step §

.
{0
0
bd
b
w
i
€]

T

8788, the vector predicting unit 433 uses the motion

io {parallax} vector cf the block at the positicn Al as the
candidate. When the process of step 3788 ends, the flow
returns tc the flowchart of Fig. 72,

(0578}

[

r

Moreover, when 1t is determined in step S786 of Fig.

i5 73 that the block at the positiocn Al is an intra mode or
not avallable, the flow proceeds to step 8781 of Fig. 74.
Moreover, when 1t i1s determined in step 3787 of Fig. 73

that the block at the position Al refers to & reference

image different from that of the encoding block, the Flow

20  proceeds to step S791 of Fig. 74.

In ztep 8791 of Fig. 74, the vector predicting unit

433 selects a plock at the position AD.

25 In step 38792, the vector predicting unit 433
determines whether the block a2t the pesition A0 1s an

intra meode or not available.
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is neither an intra mode or net available,



[0602] When it is determined that the reference image of the neidhboring block is a long reference
image, the flow returns to step. 5816. That is, in this case, since the types of the motion (parallax)
vectors of the encoding block and the neighboring block are not identical, the motion (parallax) vector
of the neighboring block is set to be excluded from the candidate. [0603] 10Moreover, when it is
determined in step 5817 that the reference image ofthe neighboring block is a short reference image,
the flow proceeds to step 5818. In this case, the motion (parallax) vectors of the encoding block and
the neighboring block are short reference images. 13 Therefore, in step 5818, the vector predicting
unit 433 includes the motion (parallax) vector of the neighboring block into the candidate and sets the
scaling to be néteg8an) Whenthe procets of stelf 588 Eiidls Bie fiowrretuiictortheFfowchart of Fig.
74. 20.[0604] Next; an exampte of:she flow-eka orocess of gepgrating: acangidate mation (parallax)
vector from the up%gr block, ex*(_-:'cutedﬁ in.step 5772 of Fig. 72 will be described with reference to the
flowcharts of Fijs 76 25and 77 [0605]°~ “Wien tHe process Siams e véctdr prediding unit 433
selects a block at tte position BO in step 5821. [0606] 30In step 5822, the vector predicting unit 433
determinesywhether the blogk ot he positin 30 i5 4, 160 Inya mode of ey ayailable,

74 that the blecck at the position A0 is an intra mode or

not available, the flow procesds bto step 57%4.

In step 537%4, the vector predicting unit 433

10 selects a block at the positicn AL,

795, the vector predicting unit 433
determines whether the block at the positicn A1 is an

ra mode or ncot available,
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When it is determined that the block at the
positicn AU is an intra mede or not available, the flow

-~y

returng te the flowchart of Fig., 72.

[05386]
20 Moreover, when it is determined in step 579%5 of Fig.
74 that the block at the position AL is neither an intra

s

mode or not available, the flow returns to step $7%6. In

{

~

nit 433 uses the moticn
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step 3796, the vector pre
{parallax) vector of the block at the position AL as the

LOW

Fh

25  candidate. When the process of step 5796 ends, the
procesds to step 5797,
(05871
In step 5797, the vector predicting unit 433
determines the presence of & scaling process for the

20 motion (parallax) vector of the neighboring block and the

presence of the candidate.



[0607] When it is determined that the block at the position BOneither an intra mode or not
available, 5 the flow proceeds to step 5823. In step 5823, the vector predicting unit 433 determines
whether the block at the position BO refers to the same reference image as the encoding block. [0602]
10When it is determined not the block at the position BO referstothesame reference image as the
encoding block, the flow proceeds to step 5824. In‘stép 5824, the vector predicting unit 433 uses the
motion (parallax) vector of the block at the posit-ion BO as the candidate. When the process of step
3824 ends, the flow returns to the flowchart of Fig. 72. [0609] Moreover, when it is determined in
step 5822 of Fig. 76 that the block at the position BO is an intra mode or 20 not available, the flow
proceeds to stepF 5858, Moreover, when it is determined in step. 5823 that the blocic at the position BO
refers to a reference imagediferentdmomithat ekthe-eneedingdhlock, the:flow proceeds to step 5825.
[0610] In step 5825, the vector rgdiqtingmurg_it.ﬁ433[§ele9% a block at the position BI. [0611] In step
5826, the vector” predic irﬁasun"ft“iﬁp determined whéther 1hé biodkat thie position 81%s an intra mode or
not available. 16&:ignboring block is to be excluded from the candidate

5 based on the determination re

4]

ult of step 3787.
[0588]

When it is determined that the motion {parallax)
vectory 1s to be excluded from the candidate, the flow
proceeds to step §789. In step 5798, the wvector

10 predicting unit 433 excludes the motion (parallax) vector
of the left block from the candidate. When the process

of step 5799 ends, the flow returns to the flowchart of

Fig. 72.
105807

15 Moreover, when it 1s determined in step 3788 of Fig.
74 that the motion (parallax) vectcr is not fo be
excluded from the candidate {(f£o bhe included in the
candidate), the flow proceeds to step SBOC.

{05917

20 In step 5800, the vector predicting unit 433
determines whether scaling is necessary for the motion
(paraliax) vector of the neighboring bleock based con the
determination result of step S§5797.

[0582]

25 ¥hen it is determined that scaling is necessary,
the flow proceeds to step 5B01. In step S801, the vector
predicting unit 433 performs a scaling process for the
motion (parallax) vector of the neighboring block. When
the process of astep 3801 ends, the flow returns to the

30 flowchart of Fig. 7Z.



[0612' When it is determined that the block at the position 31 is neither an intra mode or not available,
the flow proceeds to step 3827. In step 3827, the vector 5 predicting unit 433 determines whether the
block at the position Bl refers to the same reference image as the encoding block. [0613] When it is
determined that the block at the position 31 refers to the same reference image as the encoding block,
the flow proceeds to step 3828. In step 3828, thevegtor predicting unit 433 uses the motion (parallax)
vector of the block at the position 31 as the candidate. When the process of step 3828 ends, the flow
15returns to the flowchart of Fig. 72. [0614] Moreover, when it is detprmined in step 3826 of Fig. 76
that the block at the position 31 is an intra mode or not available, the flow proceeds to step 3829.
Moreover, 20 when tisrdeteeminednim step 8827<thatthe:bibckrattnppasition Bi refess to a reference
image dibferent fram_that of the encading.block, the flow proceeds to step 3829. [0615] 25In step
3829, the vectnc7)t§ p%?é:‘ilgtir%@' %%T?EBB%e%%%S ablock at fhe B%§iti6ﬁ0§]2.106i6]”‘rn s“{OepL?T 30, thp vector
predicting unit433ichart of Fig. 7Z.

[0594]

5 Next, an example of the flow of a process of
determining the presence of a scaling process for the
moticn (parallax) vector of the neighboring block and the
presence of the candidate, executed in step 57987 of Fig.
74 will be described with reference to the flocwechart of

¢ Fig. 75.
[0585)

When the process starts, in step $811, the vector
predicting unit 433 determines whether the reference
image cf the encoding block is a short reference image or

132 & long reference image.
[05596]

In step 5812, the wvector predicting unit 433

determines whether the reference image of the neighboring

J =
T

block is a short reference image or a long ref

3¢

srence
20 image.

[0597]

In step 3813, the vector predicting unit 433

determines whether the reference image of the encoding

block 1is a long reference image based on the
25 determination result of step S811.

[0588]

When it is determined that the reference image of

o

the encoding kleck 1s a long reference image, the flow

receeds to step

(3

81

[t

In step 3814, the wvector

e

Lad
&

predicting unit 4323 determines whether the reference

image of the neighboring block is a long reference image



determines whether thp block at the position. 32 is an 30 intra mode or not available. [0617] When it is
determined that the block at position 82 is neither an irtra mode or not available, the flow proceeds to
step 3831. In step 3831, the vector predicting unit 433 determines whether the block at the position 82
refers to the same reference image as the encoding block. [0618] When it is determined that the block
at the position 82 refers to the same reference imaijiégas the 10 encoding block, the flow proceeds to
step 3832. In step 3832, the vector predicting unit 433 uses the motion (parallax) vector of the block at
the position 82 as the candidate. When the process of step 3832 ends, the flow returns to the flowchart
of Fig. 72. [0619)], . . Mareaver, when it is determined in step.3830 of Fig..76 that the block at the
position 82 is an intra mode or not available, the flow proceeds to sfeﬁ%Sﬁi of Fig. 77. Moreover,
when it is determiriéd in step 3831 of Fig. 76 20 that the block at the position 82 refers to a reference
image different from that-of the.encoding black, dhe flow prageeds-o,step 3841 of Fig, 77. [0620]

In step 3841 of Fig. 77, the vector predicting unit 25 433 determines whether a candidate motion
(parallax) vectoF {&g8ferated frotd the ¥t biocle [0621] instep 3842, e veetditpredlictinig uni selects
a block at the pgsiieRBQ. :c step 5815. In this case, the motion

(parallax) vectors of the encoding block and the
neighboring block are long reference images. Thus, in
step S815, the vector predicting unit 433 includes the

metion (parallax) vector of the neighboring block into

10 the candidate and sets the scaling to be not necessary.
When the process of step 381l% ends, the flow returns o

Morecver, when 1t is determined in step SE814 of Fig.

i5 75 that the reference image of the neighboring block is a
short reference image, the flow proceeds to step S81L6
In this case, the types of the motion (parallax) vectors

of the enceding bleck and the neighboring block are not
identical. Thus, in step S816, the vector predicting

290 unit 433 sets the motion (parallax) vector of the

o)

neighboring block to be excluded from the candidate.
When the process of step S816 ends, the flow returns to
the flowchart of Fig. 74,
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detasrmined In step
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75 that the reference image of the encoding blcock is &
short reference image, the flow proceeds to step S817.
In step 5817, the vector predicting unit 433 delermines

whether the reference image of the neighboring block is a

Fty

30 loeng reference image based on the determination rezult o



[0622] In step 3843, the vector predicting unit 433 163 determines whether the block at the position
BO is an intra mode or not available. [0623] When it is determined that the block at the position BO is
neither an intra mode or not available, the flow proceeds to step 5844. In step 5844, the vector
predicting unit 433 uses the motion (parallax) vector of the block at the position BO as the candidate.
When the process of step 5844 ends, the flow pro&ef“é’ds to step 5851. n[0624] Moreover, when it is
determined in step 5843 that the block at the position BO is an intra mode or not available, the flow
proceeds to step 5845. [0625] In step 5845, the vector predicti.ng unit selects a block at the position
El. [0626] In step-5846, the vector predicting unit 433 determines whether the block at the position 131

is an 20 intra mode or not available.
When it is determined that the raference image cof

the neighboring block is a leong reference image, the flow

recurns to step 8814, That is, in this csz ince the

n
[t
-

0

5 types of the motion (parallax) vectors of the encoding
block and the neighbering block are not identical, the
moticn (parallax) vector of the neighboring bleck is set
to be excluded from the candidate.

[0603]
10 Moreover, when 1t is determined in =zstep S817 that

the reference image of the neighboring klock is a short
reference image, the flow proceeds to step 3818, In this
case, the moticn (parallax) vectors of the encoding block
and the neighboring blcck are short reference images.
15 Therefore, in step S818, the vector predicting unit 433
includes the motion (parallax) vector of the neighboring
plock into the candidate and sets the scaling to be
necessary. When the process of step S81B ends, the flow
returns to the flowchart of Fig. 74.

20 [Ce04]

Next, an example of the flow of a process of
generating a candidate motion (parallax) vector from the
upper block, executed in step S772 of Fig. 72 will be
described with reference to the flowcharts of Figs. 76

25 and 77.
[0605]

433 selects a block at the position BO in step SBZ21.

30 In step 5822, the vector predicting unit 433

determines whether the block at the position BO is an



[0627] When it is determined that the block at the position Bl is neither an ihtra mode or not available,
the flow proceeds to step 5847. In step 5847, the vector 25 predicting unit 433 uses the motion
(parallax) vector of the block at the position El as the candidate. When the process of step 5847 ends,
the flow proceeds to step 5851. [0628] Moreover, when it is determined in step 5846 t 30 the block at
the position B]. is an intra mode or not available, the,flow proceeds to step 5848. 164 [0629] In step
3848, the vector predictingt 433 selects a block at the position 82. [0630] step 3849, the vectoredict
determines whether the block at the position 82 is an intra mode or not available. [0631] When it is
determined in step 3849 that the block 10 at the position 82 is an intra mode or not available, the flow
returns to the flowichart.otiEig:72:40632k:1able.

Whern it is determined that the block at the

3

position BU is neither an intrea mode or not available,

-h

5 the flow prcocesds Lo step 3823. In step S823, the vector
predicting unit 433 determines whether the block at the
position BU refers to the same reference image as the
encoding block.

[Ce0g]

10 When it is determined that the block at the

position B0 refers to the same reference image as the

encoding bleck, the flow proceeds to step 58

3824, the vector predicting unit 433 uses the motion

(parallax) vector of the block at the position BO as the

i5 candidate Wnen the process of step S5BZ4 ends, the flow
returns to the flowchart of Fig. 72
[0609]

Morecover, when it is determined in step 5822 of Fig.
76 that the blceck at the position BO is an intra mede or
20 not available, the flow proceeds toe step S825. Moreover,

when it is determined in step S823 that the block at the

1]

positicn BO refers to a reference image different from

that of the encoding block, the flow proceeds to step

S825.
25 0610]
In step 35825, the vector predicting unit 433
selects a block at the position B1.
[0611]
In step 8826, the vector predicting unit 433
30 determines whether the block at the position Bl is an

intra mode or not avallable.



Moreover, when it is determined that the block at the position 82 is neither an intra mode or not
available, the flow proceeds to step 5850. In step 3850, the vector predicting unit 433 uses the motion
(parallax) vector of the block at the position 82 as the candidate. When the process of step 5850 ends,
the flow proceeds to step 5851. [0633] 20In step. 3851, the vector predicting. unit 433 determines the
presence of a scaling process for the motion (parallax) vector of the neighboring block and the
presence of the candidate. Since this process is performed in the same manner as that described with
reference to the flowchart of Fig. 75, the description thereof will not be provided. In this case, when the
process of the flowchart of Fig. 75 ends, the flow returns to the flowchart of Fig. 77 rather than th.e
flowchart of Fig./74.130[0634] n step 3852, the vector predicting unit 433 determines whether the
motion(parallax) vector of the neighboring block is to be excluded from the candidate based on the
determination result of $t&p 3851, 10638} Wikenis Hetbrmined that 17 nidtion (parallax) vector is to be
excluded from the candidate i thesflowiproceeds taste 3863« I step:38a3 atheavaector predicting unit
433 excludes the, motion (parallax vector of the Léqgt;);; blogkthe‘ﬂcangug%e. When the process of step
3853 ends, the flow retiirns'to the flowchart G?Eig. . 10636] © ~“Mareover, wher itis Yetermined in
step 3852 of Fig:#tithat the motipn {Farallaxkvedtor is nottonbe 15:excluded fegmithe candidate (to be

indUdedinCan%Q%%@igﬁy%@Nﬁggg§gd%éoéga)gggé'reference image as the
enceding block.

[oel

Ll

When it is determined that the block at the
10 position Bl refers to the same reference image as the
encoding block, the flow proceeds to step S828. In step
5828, the vecter predicting unit 433 uses the motion
(parallax) vector of the block at the position Bl as the
candidate. When the process of step S828 ends, the flow
12 returns to the flowchart of Fig. 72.
0614
Moreover, when it is determined in step 5826 of Fig.
7% that the block at the position Bl is an intraz mode or
not available, the flow proceeds to step 8828, Moreover,
20 when it ls determined in step S827 that the block at the

position Bl refers to a reference image different from

that of the encoding block, the flow proceeds to step

5829.
[0615]
25 Irr step 3829, the vector predicting unit 433
selects a bleck at the position BZ.
i0elée]
In step 38320, the vector predicting unit 433
determines whether the block at the pesition B2 is an
30 intra mode or not available,



[0637]

3854, the vector predictingit 433 determines whether scaling is necessary for the

motion 20(parallax) vector of the neighboring block based on the determination result of step 3851.
[0638] When it is determined that scaling is necessary, the flow proceeds to step 3855. In step 3855,
the vector predicting unit 433 performs a scaling process for the motion (parallax) vector of the
neighboring block. When. the process of step 3855,ends, the flow returns to flowchart of Fig. 72.
[0639] 30Moreover, when it is determined in step 3854 -f Fig. 77 that scaling is not necessary,flow

returns to the 166 flowchart of Fig. 72. [0640]

By executing the respective processes in the

above-described manner, the image encoding device 400 can suppress a decrease in the encoding
efficiency. [0641] [Flownkpracess:during:decedinglna+ lnrerder 4@ gorrectlylecode the encoded data
obtained by enggdiﬁng.ig thgzaQoS\/e;de§cribed manner, predjction may he performed on the decoding

. OS5 1T O 3 Deliner an 2T mod 106 &
side as the same method as the encoding side. That is, 6Athe dedoding
In step 3831,

reﬂyence[ﬁcum@@rfiow proceeds to step S831.

predicting unit 433 determines whether the block

il

BZ ers tco the same reference

iy

CEITION

re

L
4

F

t

encoding block.
[08618]
that

When it is determined

the block

-

ftfe; Whéritypes (short

the vector

at the
image as the
at the

position BZ refers to the same reference image as the

10 encoding block, the flow proceeds to step $832. In step
5832, the vector predicting unit 423 uses the motion
(parallzx) vectocr of the block at the position BZ as the
candidate. When the process of step SB32 ends, the flow
returns to the flewchart of Fig. 72.

i5 (0619

Mereover, when It is determined in step 8830 of Fig.
76 that the block at the positicn B2 is an intra mode or
not available, the flow proceeds to step $841 of Fig. 77.
Moreover, when it is determined in step 85831 of Fig. 756

20 that the block at the position B2 refers to a referance
image different from that of the encoding block, the flow
proceeds to step $SB4Ll of Fig. 77,

(06201
In step 5841 of Fig. 77, the vecter predicting unit

25 433 determines whether a candidate motion (parallax)

vector is generated from the left block.
(06213

In step 3842, the vector predicting unit 4233
gselects a block at the pesition BO.

30 (06221

3843,

o
o
;14: -
it
[fay
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long reference picture) of the reference pictures of the encoding vector and the predictive vector are
different, 15 the predictive vector is set to be not available. [0642] That, for example, when the type of
a reference Pillage of the encoding block ib identical to the type of a reference image of a temporal
correlation block. (that is, 20 when both reference images are short reference images or long
reference images), a motion (parallax) vector of th@emporal correlation block is used as a candidate.
When the types of both reference images are not identical, the vectors are excluded from. the
candidate. Further, when both the reference image of the encoding block and the reference image of
the temporal correlation, blockare short reference, images,scaling, of themotign (parallax) vector of the
temporal correlation block is performed. When both reference images are long reference images,
30scaling of the'fotioR (paralfax)3ectorof-thelemporal. correlation, block is not performed. 167
[0643] Mogeover, for example, when the type of the referenoe image of the encoding block is
identical to the type of the reference image of the neighboring block 5(that is, when both reference
images are short refeferice infages of idhg reterencetimagés) e indtion-{parallax) vector of the
neighboriag bleek is used:as a candidate, When the types-ef bothyeference images are net identical,
the vectors are excluded from the candidate. Further, 10 when both the reference image of the
encoding block And-th& reférenicedimage 5f fie néighboriy Biotk areShort Féfeféfice®tmages, scaling
of the motion gpasaliax)ivectornatthesneighberingblock is:-perfpaned: Whenr-beth:reference images are

long reference images, scaling qf the motion (parallax) vector of the neighboring block is not
g t%e %ﬁoéﬁ atgéﬁe posgggoépBO as)the candidateg Whe% the

performed.
process of step 8844 ends, the flow proceeds to step S851.
140 [0e24]

Moreover, when it is determined in step 3843 that
the blcock at the position BO is an intra mode or not

available, the flow proceeds to step 5845,

[0625]

15 In step 3B4%, the vector predicting unit 433
selects a block at the position BI.
[C&26]

In step 5846, the vector predicting unit 433
determines whether the block at the position Bl is an
20 intra mcde or nct available.
[0627]

When 1t is determined that the blocck at the

1]

position Bl is neither an intra mode or not available,

Y

the fTlow procesds to step 85847, In step 5847, the vector

25 predicting unit 433 uses the motion (para
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the block at the position B
process of step 5847 ends, the flow procseds to step 5851,
0628]

Morsover, when 1t is determined in step 3846 that

(A}
[

the block at the position Bl is an intra mode or not

availlable, the flow procesds Lo step 3848,



[0644] By doing so, it is possible to suppress a decrease in the encoding efficiency. 20[0645] An
example of the flow of the process during encodi.ng for realizing such control will be described below*
Such control can be realized by the image decoding device 500 (Fig. 47) described in the fourth 25
embodiment. [0646] The decoding process of the image decoding. device 500 is performed in the
same manner as that (the second embodiment) described with reference to the flowchart of Fig. 33.
Moreover, the prediction process of step 3305 of Fig. 33 is performed in the same manner as that 168
described with reference to the flowchart of Fig. 34. [0647] An example of the flow of a PU motion
(parallax) vector and reference index generation process executed by the motion compensation unit
512 as the pracess“corresponding to the motion parallax compensation process executed in step 5334
of Fig. 34 will be des%ripe&\@ghggﬁﬁer?nsﬁetox;@%é@wcphﬁgg%ﬁ% /8, [0048];L0This process s
performed basically in the same manner as that of the process F%g. 67) on the encoding side.
However, sincethie-predictivrrmodetistdeteprnined- on thé encoding side, a device on the decodinb
side may perfofm-ihe process of the used prediction mode only. [06491 When the process starts,
in step S861, the lossiess decoding unit 302 decodes a prediction mode supplied from the encoding.
9de.(06§b1 In step 5848, the vector predicting unit 433

determines whether the block at the position BZ is an

intra meode or not availsable.,

(063173

When 1t is determined in step $848% that the block

10 at the positicn B2 is an intra mode or not available, the

w returns to the flowchart of Fig. 72.

Mcreover, when it is determined that the block at

the position BZ is neither an intra mode or not avallable,

15 the flow proceeds to step 3850 In step 5850, the vector

predicting unit 4332 uses the moticn {parallax) vector of

[0633]

[¥2]

B8

n
pa

20 In step L, the vector predicting unit 433
aetermings the presence of a scaling process for the
motien (paralleax) vector of the neighboring block and the
presence of the candidate. Since Lhis progcess is

paerformed 1n The same manner as that described with

25 reference to the flowchart of Fig. 75, the description
thereof will not be provided. In this case, when the
process cf the flowchart of Fig. 75 ends, the flow
returns to the flowchart of ¥ig. 77 rather than the
filowchart of Fig. 74.

30 [0634]



20In step 3862, the mode determining unit 531 determines whether the prediction mode is a merge
(skip) mode. (0651] When it is deterthat the predictlom mode is a 25 merge (skip) mode, the flow
proceeds to step 3863. In step S863, the reference index determining unit 532 and the vector
decoding unit 534 performs the process of the merge (skip) mode to generate a motion (parallax)
vector and a reference index. When the process of step S863 30 ends, the flow returns to the
flowchart of [0652] 169 Moreover, when it is determined in step 3862 of Fig. 78 that the prediction
mode is not a merge (skip) mode, the flow proceeds to step 3863. In step 3864, the vector
decodingacquires a residual motion (parallax) vector apdkamrg‘-:-teﬂrepce index. In step 3865, the vector
decoding unit 53% ‘performs the protess of the AMVP nftitfeto: géneraté S predictivé®motion (parallax)
vector. In step 3866;ithevector-decoding unit 533 adds thedesidyal metian: (parallax) vector and the
predictive moti%nﬁ;gg arallg@@v%ctgwahen}he _proces of step 38665end,s, the now returns to the
flowchart of Fig. 34. 6%%] Next, %n“’e”‘“xr?frﬁlﬁlélgf‘théeffﬁw of the Fnteer%e F(r'p) mode process executed in
step 3863 of Fig.c78 wiill be 15 described with reference to the flowchart of Fig. 79. This process is
performed pasically in the. game manger as fhe progess (tig; 68) on the gncoding side.

vector is to be excluded from the candidate, the flow

proceeds to step S853. In step $853, the vector

predicting unit 433 excludes the motion (parallax) vector

cf the upper block from the candidate. When the process

-

=

853 ends, the flow returns to the flowchart of

3
]
[¥p3

30 of step
Fig. 72,
0636

lorecver, when it is determined in step 8852 of

e
|4
(9

77 that the motion (parallax) vector is not to be

15 axcluded from the candidate (to be included in the
candidate}, the flow proceeds to step 5854,
[06327]

that scaling 1s necessary,

o

the flow proceeds to step SE33. In step SB855, the vector

30 Mcreover, when it is determined in sitep $854 of Fig.

h

-~ 33 o 1 S N L
calin the flow returns ©o tThe

77 that

tn
[
’._
n
o
@]
ot
0O
M
¥}
N
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[0654] The respective processes of steps 3871 to 3874 are 20 executed in the same manner as the
respective processes of steps 3711 to 3714 of Fig. 68. However, the processes of steps 3871 and
3872 are performed by the reference index determining unit 532, and the processes of steps 3873 and
3874 are performed by the vector decoding unit 25534. [0655] In step 3875, the vector decoding
unit 534 decodes the largest value X of the candid_aée list. [0656] 30The processes of steps 387 to
3880 are executed in the same manner as the prot Sses of steps 3716 to 3720 of 170 Fig. 68.
However, these processes are executed by the vector decoding unit 534. [0657] In step 3881, the
vector decoding unit 534 decodes 5 the element index of the candidate list. In step 3882, the vector
decoding unit 534 acquites the motion{parallax) vector and the reference index indicated by the
element index. When the process of step 3882 ends, the flow returns to the flowchart of Fig. 78.
10[0658] NeXE, % example of the flow of a process of generating a candidate motion (parallax)

vector from the temporal,carrelation-block executed.in step-3843 of Fig. 79 will.bg;described with
reference to the flowchart of Fig. 80. This process is performed bas_ica-.%in. the same manner as the

;nocessa.69)6ﬁ¥ﬁ€6ﬁfﬁmﬁ@¥ﬁ&§' the image encoding device 0 can
2 suppress a decrease in the encoding efficiency.
[0641]
{Flow of process during decoding]

In order to correctly decode the encoded data

cbtalned by encoding in the above-described manner,

o]
i
jt
n
ct
o3
®

C  prediction may be performed con the decoding si
same method as the encoding side. That is, on the
deceding side, when the types {short reference picture or
long reference picture) of the reference pictures of the
enceding vector and the predictive vector are different,

15 the predictive vector is set to be not availlable.

That is, for example, when the type of a reference
image of the enceding block is identical to the type cof a
reference image of a temporal correlation block (that is,

20  when both reference images are short refevence images or
long reference images), a motion (parallax) vector of the
temporal correlation block is used as & candidate. When
the types of both reference images are not ldentical, the

Further

vaectors are excluded from the candidate. , whern

beth the reference image of the enceding block and the

[\
o

reference image of the temporal correlation block are

N

short reference images, scaling c¢f the motion {par

)

lLiax)

9]

vector of the tempcral correlaticn bleock is performed.

Wnen both reference images are long reference images,

scaling of the motion (parallisx) vector of

L
Lam]

The temporal

correlation block is net per



[0659]

When the process starts, the vector decoding unit 534 decodes the index indicating the

temporal correlation 20picture in step 3891. [0660] The processes of steps 3892 to 5902 are
performed in hhe same manner as the processes of steps 3732 to 3742 of Fig. 69. However, these
processes are executed by the 25 vector decoding unit 534. [0661] The process of determining
the presence of a scaling process for the motion (parallax) vector of the temporal correlation block and
the presence of the candidate executed in step 3899 of Fag. 80 is executed in the same manner as
that described with reference to the 1.71 flowchart of. 70, and the description thereof will not be
provided. However, in this case, the process is executed by the vector decoding unit 534, and when
the process of the flpwichart of Fig. 70 ends, the flow 5returns to the flowchart of Fig. 80. [0662]

Next, an example of the flow of the AMVP mode process executed in step 3865 of Fig. 78 will be
described with referencé totR& Howdtiart 6F 65T procass 1€ perfsfim8d basically in the same
manner as the pretess{kig. ¥l on the decodingside.ql e pracessesaefsieps 891d t0-3917 are
executed in the same manner as the processes of steps 5761 to 5 767.of F| /1, However, these
processes are ex’écutecf by ‘the Vector decodin: ing §Unit 533" [866§T 1 ‘tep §§18/ the Vector decoding
unit3 decodes theletement index(flag) 'of thd eandidatestistdn step 3918y thewéetor:decoding unit 533

acquires the motion_ . ..

s
I

o]
o]

long reference images), the motion (parallax)
vector of the nelghboring block is used as a candidate.
When the Lypes cf both reference images are not identical,
the vectors are excluded from the candidate. Further,
when both the reference image of the encoding block and
the reference image of the neighboring bleck are short
reference images, scaling of the motlon (parsllax) vector

cf the neighbering block is performed. When both

By doing so, it is possible to suppress a decrease
in the encoding efficiency.
[G645]

An example of the flow of the process during
encoding for realizing such control will be described
belcw. BSuch control can be realized by the image
deceding device 500 (Fig. 47) described in the fourth
embodiment.

[0646]

The decoding process of the image decoding device

.

500 1s performed in the nner as that {the seccond

|43

ame I

U‘-

A

embodiment} described with reference to the flowchart of

Fig. 33. Moreover, the predicticn process of step

[¥2]

305

ig. 33 is performed in the same manner as that



20 (parallax) vector indicated by the element index. When the process of step 3919 ends, the flow
returns to the flowchart of Fig. 78. [0664] The process of generating a candidate motion 25(parallax)
vector from a spatially neighboring block executed in step 3911 of Fig. 81 is executed in the same
manner as that described with reference to the flowcharts of Figs. 72 to 77, and the description thereof
will not he provided. However, in this case, the prof:é%s is 30 executed by the vector decoding unit
533, and when the process of the flowchart of Fig. 72 ends, the flow 172 returns to thet of Fig. 81.
[0665] Moreover, the process of generating a candidate moil(parallax) vector from the temporal
correlation 5 blagk.executed Jn sten 5914 f Fig, 8Lis execyted in the same magper as that described
with.. reference to the flowchart of Fig. 80, and the (}éscrfpdﬁon thereof will not be provided. However, in
this case, the protess s executed by the vector decoding unit 533, and when the process of the

flowchart of Fig. 80 ends, the flows tetuns to.the flowghart of Fig, 81, 0666]. , ., By,gxecuting the

g

processes in lhe abpve-despribég manner, the image decoding device 500 can correctly decode the
encoded data an@“stippréss a*decrease in the ehcoEiry efficiendyt 0667 [Surmmary of landling or

motion (parallax)ector] 8 the ahoveexample, when the motion.(parallax).20 vector is generated from
the neighboring block in the AMVP mode, the motion (parallax) vector is retrieved in the order of the

positions AO arftPAF fothEdeft hefghtdring Blotk: idiréxdmple, ZRitPfreSprocess B ifien

executed in step 53324 of Fig. 34 will be described with
reference to the flowchart of Tig. 78.

[0c48!}

s
<

This process 1s performed basically in the same

manner as that of the process (Fig. 67) on the encoding

o

side. However, since the prediction mode is determined
on the encoding side, a device on the decoding side may

perform the process of the used prediction mede only.

(91l

1064973

When the process starts, in step 3861, the lossless
decoding unit 302 decodes a prediction mode supplied from
the encoeding side.

[G&50)

20 In step S8¢Z, the mode determining unit 531
determines whether the prediction mode is a merge (skip)
mode ,

[0651]
When it is determined that the prediction mode is a

25  merge (skip) mode, the flow proceeds to step S863. In
step 5863, the reference index determining unit 532 and
the vector decoding unit 534 performs the process of the

skip) mede to generate a motion (parallax) vector

and a reference index. When the process of step SB863

e

{ad
<

ends, the flow returns to the flowchart of Fig. 34.

[0652]



the motion (parallax) vector is found. Similarly, the 25 motion (parallax) vector is retrieved in the. order
of the positions BO, Bl, and B2 for the upper neighboring block, for example, and the process ends
when the motion (parallax) vector is found. In this case, since whether the motion (parallax) vector can
be used as the candidate 30 is determined after that:, for example, even when the motion (parallax)
vector found at a certain position 173 cannot be used as the candidate, retrieving of the motion
(parallax) vector at the subsequent positions is not performed. [0668] 5A method of generating the
motion (parallax) vector from the neighboring block is not limited to this. For example, whether the
motion (parallax) vectg Sitj AQ and Al or positions BO, 81, and.82 cannat be used as the
candidate may be de?gér%r%ﬁ h;dd%l%s,nth%ld %feégetﬁ%emép ﬁ'\ag can %?e%ééte?rhirfe‘o%or the
neighboring blotks Btd&spéctiver pasitiohsramitie presencesofithestalingigrocesslés determined
collectively at the, eng: [0669].....BY daing 50, itds possible to.determine whether the motion(parallax)
vectors at the respective positions are to be included in the candidate although the process becomes
more complex fiFCthe dbove-teséribed Exahiple s Thatisd itEs possilsle toraticveamore appropriate
20 candidates aad to further improve the encogling effigiency [0670} s . Fig.82.is.a diagrm for

describing an example of handling of a neLghboring block. In vector prediction, first, whether a. motion
(parallax) vector ottt ng unit 533 performs the process of the AMYVP mode

Lo generate s predictive motion (parallax) vector. 1In

;.

step S866, the vector deceding unit 533 adds the residual

;

moticn {parallax) vecter and the predictive motion

10 (parallax} vector. When the process of step S866 ends,

the flow returns to the flecwchart of Fig. 34.
[0653]
Next, an example of the flow of the merge {(skip)

mode process executed in step SBES of Fig. 78 will he

15 described with reference to the flowchart of Fig. 78.

he respective processas of steps S871 te 3874 are
26 executed in the same manner as the respective processes

steps 5711 to 3714 of Fig. 6. However, the processes

-
¥

O

d

of steps 5871 and 2872 are performed by the referasnce

.
i,

index determining unit 532, and the processes of steps
8873 and BE874 are performed by the vector decoding unit
25 534,
(0655
Im step 3875, the vecter decoding unit 534 decodes

the largest value X of the candidate list.

Ll

0 The processes of steps SE76 to

i

BEO are ewecuted in

o3

the =zame manner as the processes of steps S7T16 to 8720 of



neighboring block at each position is to be included in a candidate vector is determined as in the table
illustrated in A of Fig. 82. [0671] Thatfor example, when the types of the 174 when both reference
images are short reference images or long reference images), the motion (parallax) vector of the
temporal correlation block is used as a. candidate. When the types of both reference images are not
identical, the vectors are excluded from the candidate. [0672] After the candidate is selected,
whether scaling is to be performed on the candidate vector is determined as in the table illustrated in B
of Fig. 82. [0673] That is, for example, when both the reference image of the encoding block and
the reference image of the neighboring block are short reference images, scaling of the motion
(parallax) veEtor-of the néighiborfing biock s IS perdrneda it othierceases, sealifig of the motion
(parallax) vegtor.of the neighboring blocksis not performed. [0674] [Flow of process during encoding]
20An example of the flow of a process of generatihg a candidate motion (parallax) vector from the. left
block of this €2&e Will be described with reference to the flowcharts of Figs. 83 and 84. Since the

processes described with-teference to-the flaweharts of Figs. 67,t0; 25 72-are.executed in the same

manner as the processes of this case, the descrié)tion of these processes will not be provided. [0675]
5 the element index of the candi 1i )

date list. In step SBEZ,
the vector decoding unit 534 acguires the motion

{parallax} vector and the reference index indicated by
the element index. When the process of step S832 ends,

the flow returns to the flowchart of Fig. 78.

[
L2
[ow)
(&)1
i
X

Next, an example of the flow of a process o

generating a candidate motion {(parallax) vector from the

s
o
Fr]
} T

QO

Fig. £0. This process is performed basically in the same

mannar as the process {Fig. 62) on the encoding zide,

Wnen the process starts, the vector decoding unit

534 deccedes the index indicating the temporal correlation

[

The prcocesses of steps S89%2 to 8502 ars performed

S

in the same manner as the processes of steps 5732 to 57472

{

of Fig. 69. However, these processes are executed by the
25 vactor decceding unit 534,
(0661}
The process of determining the presence of a
scaling process for the motion (parallax) vector of the
temporal correlation block and the presence of the

candidate execured in step S5BOS of Fig.

Ll

<
b

=9

J is executed in

'

the same manner as that described with reference to the



The processes of steps 5921 to 5928 of Fig. 83 are 30 executed in the same manner as the processes
of steps 175 or 3928 ends, the process of generating the candidate motion (parallax) vector from the
left block ends, and the flow returns to the flowchart of ha. 72. Moreover, when it is determined in step
3926 that the block at the position Al is an intra mode or not available, or when it is determined in step
3927 that the block at the position Al refers to a refgéence image different from that of the encoding
block, the flow proceeds to step 3931 of F4g. 84. [Ot f6] 10In step 3931 of Fig. 84, the vector
predicting unit 433 selects a block at the position AO. [0677] In step 3932, the vector predicting unit
433 determines whether the block at the position AO is an intra mbde or not available. [0678] When it

is determined that the block atithe:positlon AQsisheitheran-intra mode ot urayailable, 4 flow

proceeds to step 3933. In step 3933, the vector 20 predicting unit 433 determines the presence of the
candidate motiohY(par&ll&)Vectsof tHE Biotkat the pésifiorr A [0679] Ff S5 3934, the vector

predicting unit 433-2% tetermines avhether thes eapdidate is ta be-included hased on the determination
result of step 3933.

EICCesSs

<
Fh
ot
b

low

Hh

the flowchart of Fig. 70 ends, the

5 returns t

o

the flowchart of Fig. EO.
[CEee2}

Next, an example of the flow of the AMVP mode
process executad in step 8865 of Fig. 78 will be
described with reference to the flowchart of Fig. 8

10 This process is performed basically in the same manner as

the process (Fig. 71) on the decoding side. The

processes of steps 3911 to 3817 are executed in the same

manner as the processes of steps $S761 to 8767 of Fig, 71.

However, these processes are executed by the vector

15  decoding unit 533
[0663]

In step 3%18, the vector decoding unit 533 decodes
the element index {flag) of the candidate
5913, the vecter decoding unit 533 acguires the motion

20 {parailax) vector indicat the element index. When

o
ot
M
(o3
&)
G

the process of step 59198 ends, the flow returns to the

flowchart of Fig. 78.

<

[0664)

The process of generating a candidate motion

=h

25 (parallax) vector from a spatially neighboring bleock

executed in step 59

i

)

1 of Fig. 81 is executed in the same

{

manner as that described with reference to the flowcharts
of Figs. 72 to 77, and the description therecf will not
be provided. However, in this case, the process is

30 executed by the vector decoding unit 533

process of the flowchart of Fig. 72 ends, the flow



[0680] en it is determined that the candidate is to be included, the flow proceeds to step 3935. In
step 3935, the vector predicting [it 433 uses the m(parallax) vector at the position AO as the candidate.
When the 176 process of step 3935 ends, the flow proceeds to step 3943. [0681] Moreover,
when it is determined in step 3934 that the candidate is not to be included, the flow proceeds to step
3936. In step 3936, the vector predicting unit 433 excludes the motion (parallax) vector of the block at
the position AO from the candidate. [0682] When the process of step 3936 ends, the flow 10 proceeds
to step 3937. Moreover, when it is determined in step 3932 that the block at the position AO is neither
intxa mode nor unavailable, the flow proceeds to step 3937. [0683] 15In step 3937, the vector
predi.cting unit433:selects a bleck atthe:position Al j0684] In step 3938, the vector predicting snit 433
determines whether the block at the position Al is intra 20 mode or not available. When it is determined
that the block at the position Al is an intra mode or not available, the process of generating the
candidate motion (pardfasd¥eetor fidm thecleftsloek. erds:thé flow rettitns ioithieeflowchart of Fig. 72.

25K565] motion (parallax) vector from the temporal correlation

3
O
foud
s
Q
th
l]‘j

5 block executed in step ¢ Fig. 81 is executed in the
same manner as that described with reference to the
flowchart of Fig. 80, and the description thereof will
not be provided. However, in this case, the process is

executed by the vector decoding unit 533, and when the

19 process of the flowchart of Fig. B0 ends, the flow
returns to the flowchart of Fig. B81.

{06667

By executing the processes in the above-describsed

Ue]

manner, the lmage decoding device 500 can correctly
15 decode the encoded data and suppress a decrease in the

encoding efficiency.

LL{

10667]
[Summary of handling of moticon (parallax) vector]

In the above example, when the moticn (parallax)
210 vector 1s generated from the neighboring block in the

AMYVE mode, the motion {(parallax) vector is retrieved in

The order cof the positions A0 and Al for the le

[

nelghboring plock, for example, and the process ends when
the moticn (parallax) vector is found. Similarly, the

25 motion (parallax) vector is retrieved in the order of the

g

ositions B0, BIl, and B2 for the upper neighboring block,
for example, and the process ends when the moticon
(parallax) vector is found. In this case, since whether
the motion (parallax) vector can be used as the candidate

30 iz determined aflter that, for sxample, even when the

rmotion (parallax) vector found at a certain position



Moreover, when it is determined in step 3938 of Fig. 84 that the block at the position Al is neither intra
mode nor unavailable, the flow proceeds to step 3939. In step 3939, the vector predipting unit 433
determines the 30 presence of the candidate motion (parallax) vector of block at the position Al. 177
[0686] In step 3940, the vector predicting unit 433 determines whether the candidate is to be included
based on the determination result of step 5939. [0687F Whenis determined that the candidate is to be
eluded, the flow proceeds to step 5941. In step 3941, the vector predicting unit 433 uses the motion
(parallax) vector at the position Al as the candidate. When the process of step 5941 ends, the flow
proceeds to step 5942. [0688] Moreover, when it is determined in step 5940 that the candidate is not
to be included, tﬁeﬁl@w—pﬁﬁeeﬂ%ctoﬁep”5394?%15‘?@65949@%@ ICto¥ prédictting tinit 923 15
excludes the motign{parallax) vegctor.of theblack agghé%@@%loncgl*f{q%@ew candidate. When the
process of step 5942 ends, the process of generating the candidate motion (parallax) vector from the
left block ends, the o Fétdrns to the flowchart of Fig. 72. 20[0689]

(0668
3 A methed of generating the motion (paral

from the neighboring block is not limited to this.

fs

example, whether the motlon (parailax) vector at all
peceiticns AD and Rl or positions BO, Rl, and B2 cannot be
used as the candidate may be determined. That is, the

10 presence of the candidate is determined for the
neighboeoring blocks at respective positions and the
presence of the scaling prcocess is determined
collectively at the end.
[0669]

15 By doing so, it 1s possible to determine whether

the metion (paralilax) vectors at the respective positicons

e

are £o be included in the candidate although the process
becomes nore complex than the above-described example.
That is, it is possible to retrieve more appropriate

20 candidates and to further improve the encoding efficiency.
(06707

ram for describing an example of

hipcring bhlock. In vector prediction,

first, whether a motion (parallax)] vector o

)

25 mneighboring block at each position is to be included in

candidate vector is determined as in the table

iliustrated in A of Fig. BZ
071 ]
That is, for example, when the types of the
30 reference image of the encoding block and the reference

image of the neighboring bleock are identical |



In step 5943 of Fig. 8,vector predicting ) 433 determines the presence of the scaling process for the
motion (parallax) vector of the neighboring block. [0690] 25In step 5944, the vector predicting. unit 433
determines whether scaling is necessary for the motion (parallax) vector of the neighboring block
based on the determination result of step 5943. [0691]. 30When it is determined that scaline is
necessary, the flow proceeds to step 5945. In stéf)%945, the vector 178 predictperforms a scaling
process on the motion (parallax) vector of the neighboring block- When the process of step 8945 ends,
the flow returns to the flowchart of Fig. 72. 5[0692] Moreover, when it is determined in step 3944 of

Fig. 84 that sgaling is.not necessary. the flow retyrs 1o the flowchart of Fig, 72, [0693] 10Next, an
example of the flow of a process of determining the presence of a candidate motion (parallax) vector of

the neighboringtslok éxeented inrsteps 3933:and 3939of (Figr 84 weill be’described with reference to
theﬂommha”§géqge%%ﬂral correlation block is used as a candidate.

When the types of both reference imagses are not identical,
5 the vectors are excluded from the candidate,

[C&eT72]

2

=

ter the candidate is selected, whether scaling is
to pe performed on the candidate vector is determined as
in the table illustrated in B of Fig. 82.

10 [0673]

That is, for esxample, when both the reference image
of the encoding block and the references imege of the
neighboring block are short reference images, scaling of
the motion (parallax) vector of the neighboring block is

~

ases, scaling of the motion

]
9]
o
o]

&}
9]
i

o

(parallax) vector of the neighboring block is not
&

[Flow of process during sncoding]
20 An example of the flow of a process of generating a
candidate motion (parallax) vector from the lefi block of
this case will be described with reference to the
flowcharts of Figs. 83 and %4. Since the processes
described with reference to the

25 72 are executed in the same manner as the processes of

5]
B
i—i
Joet
§.._2
O
.
o]
i

this case, the description of these processe
provided.
[0875]

The processes of steps 89%21 to 5928 of Fig. 83 are

executed in the same manner as the processes of steps

C
L]

5781 to 8788 of Fig. 73. When the process of step 5924



Ic[0694] The processes ' steps 30951 to 395i 3959 of Fig. 85 are executed in the same manner as the
processes of steps 3811 to 3814 and 3817 of Fig. 75. [06951 20When it is determined in step 3953
that the reference image of the encoding block is a lon.g reference image and it is determined in step
3954 that the reference image of the neighboring block is a long reference image, the vector predicting
unit 433 sets the 25 motion (parallax) vector of the neighboring block (the block at the position AO or
Al) ib to be included in the candidate in step 3955. t0§96] Moreover, when it is determined in stab 3953
that 30 the reference image of the encoding block is a long reference image and it is determined in
step 3954 that 179 the reference imagethe neighboring block is a short reference image, or when it is

determined in step 3953 thatihe referepceimage.of the.encading bleck is.a shert.reference image and
it is determined in step 3957 that 5 the reference i image of the neighboring block is a long reference

image, since thé' §jped’of theTretérhceiftages of e éhcodifig blodie andthesreighboring block are
different, the veetor predigting-unit:433 §ets«g1efm9,$@rh@paral#a>® :vector:of the neighboring block (the
block at 10 the posmon AQ or Al) to be excluded from the candldate in step 3956 [0697] Further, when
it is determined Th &fep 3953 tAgF S mned in step 5926 that the block at the

5 pesition Al is an intra mode or not available, or when it

is determined in step 5827 that the block at thes position

Al refers to a reference image different from that of the

encoeding bklock, the flow preoceeds to step 3931 of Fig. 84
0676]
10 In step SB31 of Fig. 84, the vecter prediciing unit
433 selects a block at the position AU
(06771
n step 35%32, the vector predicting unit 433
determines whetlher the block at the pcosition A is an
15 intre mode or not available
[(0678]
When it is determined that the block at the
position A0 is neither an intra mode nor unavailable, the

tlow proceeds to step 3933, In step S833, the vector
20  predicting unit 433 determines the presence of the
candidate motion (parallax) vector of the block at the
ion AQ.
]

In step £$3%34, the vector prediciing unit 433

of

oS i

[0

h

7

kel

25 determines whether the candidate is to be included based
on the determination result of step S%33.
[CeBC]
When it is determined that the candidate is o be

included, the flow proceeds to step 3835, In step S835,

Lt
)

the vector predicting unit 433 uses the motion (parallax)

H

vector at the position AU as the candidate. When the

{



the reference image of the encoding block is a short reference image and it is determined in step 3957
that the reference image of the neighboring block is a short reference image, the vector predicting unit
433 sets the motion (parallax) vector of the neighboring block (the block at the position AO or Al) to be
included in the 20candidate in step 3958. [0698] When the process of step 3955, 5956, or 3958
ends, the flow returns to ..he flowchart of Fig. 84. [0699] Next, an example of the float of a process of
determiningpresence of a scaling process for the motion (par fax) vector of the neighboring block
executed in step 3943 of Fig. 84 will he described with reference to the flowchart of Fig. 86. 30[0700]
The processes of steps 3961 to 3963 and 3965 of Pig. 180 86 areformed in the sane manner as the
processes of siep3FSEL - 3813 antP581 70t Fig. c75 [D170d]"WhendEds determineddA step 3963 that
the 5 reference;image of the encoding block is a long reference image, or when jt is determined in step
3963 that the reference image of the encoding block is a short reference image and it is determined in
step 3965 that the refef@nce trfiage Bithe Heighibiiig Bockes & lortfrétefehice imade, the flow
proceeds to step, 3964 Thatisavhen:itis defermined-thatat Jeast.one of,the, reference image of the
encoding block and the reference image of the neighboring block is a long reference image, the flow
rxoceedstbskﬁ?%@Gi?&%Oan step 3836, the vecticr predicting unit 433

[

excludes the motion (parallax) vector of the block at the
positicon A0 from the candidate.
[06B2]
When the process of step 5936 ends, the flow
10  preoceeds to step 5%37. Moresover, when it is determined
in step 35932 that the block at the position AQ is neither

ntra moede nor unavailable, the flcow proceseds to step

foe

5837
(068373
15 In step $237, the vector predicting unit 433
selects a block at the positicn Al
0684]

In step $838, the vector predicting unit 433
determines whether the biock at the position Al is intra
20 mode or not available. When it is determined that the

block at the pesition AL is an intra mode or not

Y

available, the process of generating the candidate motion

(parallax) wvector from the left bklock ends, the flow

returns te the flowchart of Fig. 72.

NI
(93]

[0685]
Moreover, when it is determined in step 3938 of Fig,

B4 that the block at the position &1 is neither intra

mode nor unavailable, the flow proceeds to step 5939 in
step 5983%, the vector predicting unit 433 determines the
30 presence of the candidate motion (parallax) vector of the

block at the position Al.



step 3964, the vector pie the scaling to be not necessary. 3g unit 433 sets the process of step 3964
ends, the flow returns to the flowchart of Fig 84. 20[0703] Moreover, when It is determined, in. step
3963 of ' Fig 86 that the reference image of the encoding block is a short reference image and it is
determined in step 3965 that the reference image of the neighboring block is a short reference image
(that is, when it is determined that both reference images of the encoding block and the neighboring
block are short reference images), the flow proceeds to step 3966. [0704] In step 3966, the vector
predicting u.nit 433 sets thp scaling to be necessary. When the process of step 181 5966 ends the
flow returns to the flowchart of Fig. 84. [0705j Next, an example of the flow of a process of
generating a candfdate motion (parallax) vector from t 5 upper block will be described with reference to
the flowcharts of Figs. 87 tQ 89,,[3406] The,processes of.sigps 5971 10,5982 of 87 are executed in the

same manner as the processes of steps
determines whether the candidate 1s to ke included based

on the determination result of step S835.

(93]

10687]
When it is determined that the candidate is to he

incliuded, the flow proceeds to step 3%41. In step 5941,
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Morecver, when 1t is detvermined in step 5%40 that
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to be inciuded, the flow proceeds to

-
(n

excludes the moticn (parallax) wvector of the block at the

sition Al from the candidate. When the proces

i
o]
Hh
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Y
e

(parallax) vector from the left block ends, the flow
returns to the flowchart of Filg. 72.
20 i0eB9)

L1

{94

i

tep 59243 of Fig. B4, the vector predicting unit
433 determines the presence of the scaling process for
the motion {paralilax)} vector of the nelghboring bleck.
[0690]

Z5 In step S$%44, the vector predicting unit 433
determines whether sgaling is necessary for the motion

3

rallax; vectcr of the neighboring block based on the

o)

{p
determination result of step 5943,
[0egl]

20 When it is determined that scaling is necesssary,



5821 to 5832 of Pig. 76. When the process of step 5974, 5978, or 5982 ends, the flow proceeds to
step 51017 of Fig. 89. Moreover, when IL is determined in step 5960 that the block at the position B2
is an intra mode or nbt available, or when it is determined in step 5981 that the block at the position 22
refers to a reference image different from that of the encoding block, the flow proceeds to step 5991 of
37g. 88. [0707] In step 5991 of Fig. 88, theivector predicting unit 20 433 determines whether a
candidate motion (parallax) vector is generated from the left block. [0708) in step 5992, the vector
predicting unit 433 selects a block at the position BO. 25[0709] In step 5993, the vector predicting unit
433 determines whether the block at the position SO is an intra mode or not available. [0710] 30shenit
is determined thattHé bldckatE: position50 i Haithér af dntka thode RBF anavallalsle 182 flow
proceeds to ste 5994, In sten. 3994, the. vector predicting unit 433 determines thepresence of the
candidate motion (parallax) vector of the block at the position BO. Since this process is performed in
the same mannerasPdeséised witht&teretice o e flowehart OF Fig: the déscAptidt thereof will not he
provided. [0711}1 cwchart of rig. 72.
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5 [0e922]

7o)

Merecover, when it is determined in step

L

1944 of Fig.
84 that scaling is not necessary, the flow returns to th
flowchart of Fig. 7Z2.

[0683]
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an example o

O

determining the presence of & candidate motion (parallax)

3

w
0
a

vector of the neighboring block executed in

w
¢

Teps

and S%3% of Fig. 84 will be described with reference to

ot o Fad En i oo
th flowcnart of Fig. 55,
J

The processes oi steps 3931 to 5854 and 33557 of Fig.
B5 are executed in the =same manner as

steps S811 to 2814 and 3817 of Fig. 75.

{06951
Z0 When it is determined in step 8953 that the
reference image of the encoding block i3 a long reference
image and it is determined in step 5854 that the
reference image of the neighbering klock is a long
reference image, the vector predicting unit 433 sets the
Z5 motion (parailax) vectcr of the neighboring block (the

block at the position AC or Al) is to be incliuded in the
candidate in step 58955,

[0686]

Morecver, when it is determined in step $%52 that
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In step 3995, the vector predicti.ng unit 433 de-ermines whether the candidate is to be excluded based
on the determination result of step 3994. [0712] the motion (parallax) vector is to be excluded a)) the
candidate, the flow proceeds to step 5996. in step 996, the vector predicting unit 433 excludes the 13
motion (parallax) vector of the block at the position BO from the candidate. When the process of step
3996 ends, the flow proceeds to step 3998. 3] Moreover, when it is determined in step 3995 thei 20 the
motion (parallax) vector is not to be excluded from the candidate, the flow proceeds to step 3997. In
step 3997, the vector predicting unit 433 uses the motion (parallax) vector of the block at the position
BO as the candidate. When the process of step 3997 ends, the flow 25 preceeds to step S1017 of Fig.
89. [0714] Moredlér, \Fhérn ftlis Hetérfinedfin'Step 3993 1hat the bidckeat the positien 50 is an intra
mode or not available, dhe flow, praceeds to.step:3998; [Q7151n step 3998 the vegtar predicting unit,
433 183 selects a block at the cosition Bi. [0716]

that the reference image of the enceding block 13 a shor:
reference image and 1t is determined in step 35957 that

5 the reference image of the neighboring block is a long
reference image, since the types of the refarence images
of the encoding bleock and the neighboring block are

different, the vector predicting unit 433 sets the motion

e}

(paraliax) wvector of the neighboring block (the bleck at

rag

190 the position A0 or Al) to be excluded from the candidate

Further, when i%t is determined in step 5%53 that

15 reference image and 1t 1s delfermined in step 2%57 that
the reference imeage of the neighboring block is a short
reference image, the vector prediciing unit 433 sets the

motion {(parallax) vector of the neighboring block {(the

bicck at the position A0 or Al) to be included in the

step 5955, 5936, or 59458 ends,
the flow rebturns to the flowchart of

25 Next, an example of the flow of a process of
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determining the presence of
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In step 3999, the vector predicting unit 433 determines whether the block at the position El is an intra
mode or not available. [07171 When it is determined that the block at the position B1 is neither an intra
mode nor unavailable, the flow proceeds to step 31000. In step 31000, the vector 10 predicting unit
433 determines the presence of the candidate motion. (parallax) vector of the block at the position EI.
Since this process is performed in the same mannerzas that described with reference to the flowchart
of Fig. 85, the description thereof willbe provided. [0718] In step 31001, the vector predictin unit
433 determines whether the candidate is to be excluded based on the determination result of step
31000. [0719] 20When the motion (parallax) vector is to be excluded from the candidate, the flow
proceeds to stepy 31802. hrestep-81G02 rthehvectempredicting uait 433=excludes the nadtion (parallax)
vector of the bloglgggb% position Br from the candidate..\WWhen,the process of step 31002 ends, 25the
flow proceeds to step 31011 of Fig 89. [0720] Moreover, when it is determined in step 31001 of Fig. 88
that the motion (par&fiiax) vector is not to be excluded from the candidate, the flow proceeds to step
3031003. In step 31003 the, vector predicting; unik 433 uses thespetion (parallax) vector of the block at
the )

-

2 reference image of the encoding block is a long reference

image, or when it is determined in step 3963 that the

s

erence image of the encoding block is a short
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the neighboring block is a long
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ERY reference image, the Ilow proceeds to step 3%64. That is,

- . s

t least one of the reference

4]

when it is determined that

3

image of the encoding block and the reference image of
the neighboring block Is a long reference image, the flow

precceeds to step 5964,

15 0702]
In step 5964, the vector prediciing unit 433 sets
the scaling to be not necessary When the process of

20 (07031

Moreover, when Lt is determined in step 5363 of Fig.

86 that the reference image of the enccding block 1
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short reference image and it iz determined in step S965
that the reference image of the neighboring block i3 a
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that both reference images of the encoding block and the
neighboring block are short reference images), the flow
proceeds to step 5966.
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184 position 31 as tnp candidate. When the process of step 31003 ends, the flow proceeds to step
31017 of Fig. 89. [07211 Moreover, when it is determined in step 3999 that 5 the block at the
position 31 is an intra mode or not available, the flow proceeds to step 31011 of Fig 89. [07221 In step
31011 of89, the vector predic unit 433 selects a blockthe position 32. 10[0723] In step 31012, the
vector predicting unit 433 determines whether the block at the position 32 is an intra mode or not
available. [07241 15When it is determined th.at the block at the position 32 is neither an intra mode
nor unavailable, the flow proceeds to step 31013. IEn step 31013, the vector predicting unit 433
determines the presence of the candidate motion (parallax) vector of the block at thp 20 position 3.2.
Since this process is petfermeddn the.same manneras that deseribedwith referenee to the flowchart
of Fig. 85, the q%sf,c&o_gtion thereof will not be provided. [0725] In step 31014, the vector predicting unit
433 25 determinés Whether the candidate is to be excluded based on the determination result of step
S1013. [0726] When:the motion:(parallax) vecior is-to be excludegsfsemsthe candidate, the flow

proceeds to step 31015, In 30step 31015, the vector Predicting Uit 433 excludes the

_;€ s — L L
5 upper block will be described with reference to the

flowcharts of

[0706]

Figs. 87 to BS,

The processes of steps 5971 to S$982 of Fig. 87 are
executed in the same manner as the processes of steps

10 5821 to 58B3Z of Fig. 76. When the process of step $974,
5878, or 3%82 ends, the flow proceeds te step S1017 of

Fig. E%. Morecover, when it is determined in step $S%980

that the klock at the position B2 1s an intra mode or not

[
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G
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h
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ot
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the position BZ refers to a reference image

proceeds to step 5991 of Fig. BS.
(07071
In step $981 of Fig. 88, the vector predicting unit
20 433 determines whether a candidate motion iparallax)

vector is generated from the left block.

[D708]
In step 5992, the vector predicting unit 433
gselects a block at the position BO.

25 [0709]
In step 5%%3, the vector predicting unit 433
determines whether the block at the position BUO is an

intra mode or not available.

[0710]

[
]

When it is determined that the block at the

position BO is neither an intra mode nor unavailable, the



motion (parallax) vector of the block at the position 32 185 from the candidate. When the process of
step 31015 ends, the flow proceeds to step 31017. [0727] Moreover, when it is determined in step
31014 that the motion (parallax) vector is not to be excluded from the candidate, the flow proceeds to
step 31016. In step 31016, the vector predicting unit 433 uses the motion  alaax) vector of the block
at the position 32 as the candidate. When the process of step 31016 ends, the flow 10 proceeds to
step S1017. [0728] In step 31017, the vector predicting unit 433 determines the presence of the
scaling process for the motion (parallax) vector of the neighboring block. Since 15 this process is
performed in the same manner as that described watn reference to the flowchart of Fig. 86, the
description thereofwilbnrot-be provided[9729] dn step-31018, the vectanpregdicting-unit. 433 20
determines whether scaling is necessary for the motion. (parallax) vector of the neighboring block
based on the d&teFMiratiH restitdf step 31017 [0756] WHerkit 7S Gefemfifed that . aling is necessary,
25the flow proceeddo step 3101 9-1n stepr31019, thesvecter predisting upit:433 perferms a scaling

rocess on the motion. (parallax) vector of the neighborihg block.
P pOSltlég g%. )Slnce J%Qs prg” 3 gs performed in the same

ces
=

5 manner as that described with reference to the flowchart

of Fig. 85, the descripticon therecof will not be provided.
[0711]
In step 2885, the vector predicting unit 433

determines whether the candidate is to be excluded based

10 on the determinaticn result of step S3%4.
i0712]
Whnen the motion {(parallax) vactor is to be excluded
from the candidate, the flow proceeds to step $S89%6. In

he vector predicting unit 433 excludes the

Mereover, when 1t 1s determined in step S9%5 that
20 the motion (parallax) vector 1s not to be excluded from
the candidate, the flow proceeds to step 383%7. In step
3987, the vector predicting unit 433 uses the motion
(parallax} vector of the block at the positicon B0 as the
candidate. When the process of step 5997 ends, the flow
25  proceeds to step 81017 of Fig. 89.
[0714]
Moreover, when 1t is determined in step 5%%3 that

the block at the peosition BC is an intra mode or not

available, the flow proceeds to step $998.
30 (07153

In step 59928, the vector predicting unit 433



When the process of step 31019 ends, the flow returns to the flowchart of Fig. 72. [0731] Moreover,
when it is determined in step 31018 of 186 Fig. 89 that scaling is not necessary, the flow returns to the
flowchart of Fig. 72. [0732] By executing the respective processes in the above-5 described
manner, the image encoding device 400 can suppress a decrease in the encoding efficiency. [0733]
Since the adecoding device 500 performs these pracesses in the same manner as the image encoding
device 400 described above, the description thereof will not be provided. Due to this, the image
decoding device 500 can correctly decode the encoded data and suppress a decrease in the encoding
efficiency. [0734] 15[Summary of handling of motion (parallax) vector] In the above, a first
example has beéf-desefibediwitls refereriée t& Figs: 86'td*81, and a second example has been
described with refefenge to Figs. 62 to 89. [0735] 20Besides these examples, for example, in the first
example, when both the reference image of the encoding block and the reference image of the
neighboring block are loriy feféfenceitnades, thHé métion {Fardtiak) Yetior of #ié neighboring block

may be used asdhecandidate.25 enly-when the @ncoging hlock-and the neighboring block. refer to the

same reference images. When the encoding_block and the neihborinp block refer to different
intra mode or not available.

[0717]

When it is determined that the block at the
pesition B1 is neither an inftrz mode nor unavailable, the
flow proceeds fo step 31000, In step $1000, the vector

10  predicting unit 433 determines the presence of the
candidate moticn {(parallax) vector of the block at the
pesiticon Bl. Since this process i1z performed in the same

manner as that described with reference to the flowchart

of Fig. 85, the descripticn thereof will not be provided.
15 (07183
in step 51001, the vector predicting unit 433
determines whether the candidate is toc be excluded based
o1 the determination result of step 51000,
[37159]
20 When the motion (parallax) vector is to be excluded
from the candidate, the flow proceeds to step 51002, In

step 31002, the vector predicting unit 433 excludes the
motion (parallax) vectcr of the block at the positicn Bl
from the candidate. #When the process of step 51002 ends,
25 the flow proceeds to step 51011 of Fig BG.
(0720
Moreover, when it is determined in step S1001 of
s — + g b I . 2 . — 1
1g. 88 that the motion (paralla vector 1s not to be
excluded from the candidate, the flow proceeds to step

30 31003, In step 81003, the vector predicting unit 43

(a)

uses the motion (parallax) vector of the block at

-
o]



reference images, the motion (parallax) vector of the neighboring block may be excluded from the
candidate, and the retrieving process may not be provided. [0736] 187 AS described above, the
long reference image is applied to a fixed region such as a background image an an image of a
different view. Thus, even when both the reference image of the encoding block and the reference
image of the neighboring block are such long reference images, if the reference images are different
images, is expected that the reference images have low correlation. That is, it is expected that the
correlation between the motion (parallax) vectors of th 10 encoding block and the neighboring block
are low. [0737] Thus, by excluding a pattern (a case where both reference images of the encoding
block and the neighharing blocksareHongaeference images: andbaothdmages-are=different images) in
which it is expesc{%% gh%tﬂsduch %orrelﬂio'n is low f%%m candidate vectors, it is possible to further
suppress a decreaseé in the encoding efficiency” Moreover, 15y not providing the prodess of determining
the presence of tf¥e candidate and the 20 presence of scaling, it is possible to decrease processing
load_ (07381 Fig. 90 is a diagram for describing another example of ing of a temporal
correlation block and a@?%eﬁébhboﬁﬁﬁébléékj n %‘ééteo"‘“r“’p*r;e‘afjstibh, Vvﬁ%“fh%?grt}%e ﬁ%é?ibn. (parallax)
vector of the tehiyoral cotrefationblork s to be ii¢ludedanta thereandidate vector and whether scaline
's to be performed aye determined as.in the table llusrated In £,0fFig, 90, 791039 That is, this s the
same as the cas&gfz,?\ of Fig. i i h
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rnostep 81011 cf Fig. 8%, the vector predicting

9

unit 433 selects a block at the position BZ2.

In step 51012, the vector predicting unit 433
determines whether the block at the position B2 is an
intra mode or not available.

(07247

When it is determined that the block at the

[
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tion B2 is neither an intra mode nor unavailable, the

feks
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flow proceeds to step 31013, In step S1013, the vector
predicting unit 433 determines the presence of the
candidate motion (paralliax) vector of the block at the

20  position BZ. Since this process is performed in the same

manner as that described with reference to the flowchart

ig. 8%, the descripticn thereof will not be provided.

In step 31014, the vector predicting unit 433

’
wn

determines whether the candidate is to be excluded based

b

on the determinaticon result of step 351013.
07261
When the motion (parallax) vector is to be excluded

In

wn

rom the candidate, the flow proceeds to step 8101
30 step 31815, the vectfor predicting unit 433 excludes the

moticn (parallax) vector of the klock at the position RZ



188 66. [OT40] Moreover, in vector prediction, whether the motion (parallax) vector of the
neighboring block is to be included in the candidate vector and whether scaling is to be performed are
determined as in the table illustrated in B of Fig. 90. [0741] That is, for example, when both reference
images of 10 the encoding block and the neighboring block are long reference images, and the motion
(parallax) vector of the neighboring block is used as the candidate only when the reference images are
the same. Further, when these reference images aré dlfferent the motion(parallax) vector of the
neighboring block is excluded from the candidate, and the process of determining the presence of the
candidate and the presence of scaling is not provided. [0742] When both the reference image of
the encoding blgck 20.and the refarence image of the neighhoring: block are;shart reference images,
scaling of the motion vector of the neighboring block is performed. When both reference i images are
long reference ifiEtyes: Staking oF e nictioh: {Paralifak) vector of the neighboring block is 25 not
performed. [0743} {Elow of process during encoding] An example of the flow of a process of
generating a candidate motion (parallax) vector from the left block of this case will be described with
referenmb to the flowchHHEGP Eigs. 91%8nd 921 it e processesS 188 destribedffith reference to

the flowchasts of Figs. 67t (paraliax) vector is not to be excluded from

the candidate, the flow proceeds fto step 3S1016 In step
51016, the vector predicting unit 433 uses the moticn

{parallax) vector of the block at the positicon B2 as the

candidate. When the process of step S1016 ends, the flow

16 preceeds to step S1017.

107281
In step S51CGX7, € vector predicting unit 433
determines the presence of the scaling process for the

moticn (parallax) vector of the neighboring block. 3ince

this process is performed in the same manner as that

f
it

described with reierence to the flowchart of Fig. 86, the

o . - o 5

scription thereof will not be provided.

In step 51018, the vector predicting unit 433

20 determines whether scaling 1s necessary for the motion

.

{parallax) vector of fthe neighbcring block based on the

(D

=

determinaticon result of step 31017.

97

oy

{hen it is deterymined that scaling ls necessary,

25 the flow proceeds to step $S101%. In step $101%, the
vector predicting unit 433 performs a scaling process on
the motion (parallax) vector of the neighboring block.
When the process of step 31012 ends, the flow returns to

the flowchart of

~

ig. T2,

n@

[0731]

LAl
[

Moreover, when 1t is determined in step 531018 of



72 are executed in the same manner as the processes of this case, the description of these processes
will not be provided. [0744] The processes of steps 31031 to 51038 of Fig are executed basically
in the same manner as the processes of steps 5781 to 3788 of Fib. 73. When the process of step
51034 or 31038 ends, the process of 10 generating the candidate motion (parallax) vector from the left
block ends, and the flow returns to the flowchart of kigs 72. Moreover, when it is determined in step
31035 that the block at the position Al is an intra mode or not available, the flow proceeds to step
31041 of Fig. 92. [0745] However, when it is deterginbd in step 31037 of 91 that the block at the
position Al refers to a reference image different from that of the encoding block, 20the flow proceedb to
step 31039. [0746] 9 - E°In:step 31639, theivectol-predictinig: unit 438:=détermines witether both the
reference images of the. engading_hlock ang.the neighboring block are long 25 reference images.
[0747] en itermined that both reference images of the encoding block and the neighboring block are
long reference images: the process of generating a candidate 30 motion (parallax) vector from the left

MOCkend&theﬂom”euﬁﬁsg%gg%ﬂgwghéﬂe(géggeZ%iJQQiQ%%ﬂses in the above-

5 described manner, the image encoding device 400 can

suppress a decrease in the encoding efficiency.
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Since th
orocesses in the same manney as the image enceding device

i0 400 described above, the description thereof will not be
provided. Due to this, the image decoding device 500 can
correctly decode the encoded data and suppress a decraase

in the encoding efficiency.

[0724]
15 [Bummary of handling of moticon {parallax) vector]

In the above, a first example has been described

Y

has been described with reference to Figs. BZ to 89.

20 Resides these examples, for example, in the first
example, when both the reference image of the encoding

plock and the reference image cof the neighboring block

o

4
i

f

law} vector

9}

—t

are leng reference images, the motion {para

{1

of the neighboring block may be used as the candidate

25 only when the encoding block and the neighboring block

t

refer to the same reference Images. When the encoding
block and the neighboring block refer to different
reference images, the motion (paraliax) vector of the
neighboring block may be excluded from the candidate, and

ieving process may ncot be provided.

Ll
]
ot
oy
O
e
o
part
=



Moreover, when it is determined that at least one of the reference images of the encoding block and
the neighboring block is a short reference image, the flow o proceeds to step 31041 of Fig. 92. [0749]
The processes of steps 31041 to 31051 of Fig. 92 are executed in the same manner as the processes
of steps 3791 to 3799 of 17.g. 74. [0750] That is, when it is determined that both reference images
of the encoding block and the neighboring block are long reference images, all processes of the
flowchart of,. 92 are not provided. Thus,possible to decrease processing load. [0751] Next, an exae of
the flow of. a process of generating a candidate motionx) vector from the upper block of this case will,
be described with reference to the flowcharts of Figs. 93 and 94. [0752] The processes of steps 31071
to 31082 of. 93 are exegutedhasically inthe-samednanner as the processes,ef steps 3821 to 3832 of
Fig. 76. When. the processstep 531074, 31078, or 31082 ends, the process of generating a candidate
motion. (parall &Retsr frnfthe dfper BBtk entis” andthd fitiw Feturis fo & AGweRart of Fig. 72.
Moreover, whearit isrdetermhbeddn Step 31080ithat therbleck at-the pastiond2 is-as intra 30 mode or

not available, the flow Proceeds to step 31091 of Fil. 94. = | . ~
reference smage ¢l the encoeding block and the reference

LA

5 image of the neighboring block are such long reference

Bt

images, 1f the reference images are different images, it

1s expected that the reference images have low
correlatlion. That is, it ig expected that the
vectors of the

correlaticn betwesn the motion (parall

ax}
10 enceding block and the neighboring block are low.

Thus, by excluding a pattern (a case where both

reference images of the encoding block and the

e

in which it is expected that
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possible to further suppress a decrease in the enceding
efficiency. Moreover, by not providing the process of
determining the presence ¢f the candidate and the

20 presence of scaling, it is poszible to decrease
processing load,

Fig. 80 iz a diagram for describing ancther example

S
P

of handling of a temporal correlation block and a

25 neighboring block. 1In vectcr prediction, whether the
metion (paralliax) vector of the temporal correlation
block is to be included into the candidate vector and
whether scaling is to be performed are determined as in
the table illustrated in & of Fig. &0.

30 (073297

That 1is, this is the same as the case of A of Fig.

1



191 [07534 However, whenis determined in step S1081 of Fig. 93 that the block at the position 32
refers to a reference image different from that of the encoding clock, the flow proceeds to step 31083.
[0754] In step 31083, the vector predicting unit 433 determines whether both reference images of
the encoding block and the neighboring block are long reference images. [07551 When it is
determined that hami- reference images of the eng oéing block and the neighboring block are long
reference images, the process of generating a. candidate motion (parallax) vector from the upper block
ends, the flow returns to the flowchart of Fin. 72. Moreover, when it is determined that at least one of
the reference images of the encoding block and the neighboring block is a short reference image, the
flow 20proceedsdo step 31091 of Fig. 94. [07571 The processes of steps 31091 to 31105 of Fig. 94
are executed in the same manner as the processes of steps 3841 to 3855 of Fig. 77. 25[0758] a is,
when it ib determinéd that both reference images of the encoding block and the neighboring block

Morecgver, in vector prediciticon, whether the motion
(parailax} vectcr of the neighboring block is to be

included in the candidate vector and whether scaling is

L

to be pericrmed are determined as in the table

Al

iliustrated in B of Fig. 80.
[0741]
That is, for example, when both reference images of

10 the encoding block and the nelghboring block are long
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reference images, and the n

neighboring block 1s used as the candidate only when the

reference images are tThe same. Further, when these
reference lmages are different, the motion (parallax)

15  wvector of the neighboring biock is excluded from the

candidate, and the process o
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When both the reference image of the encoding block
20 and the reference image of the neighboring block are
short reference ilmages, =scaling of the motion Iparallax)
vector of the neighboring block is performed. When both

reference images are long reference images, scaling of
bt = ped I =

the motion (parallax) vector of the neighboring block is

An example of the flow of a process of generating a
candidate motion (parallax) vector from the left block of
30 thiz cese will be described with reference to the

Tlowcharts of Figs. 21 and %2Z. Since the processes



are long reference images, all processes of the flowchart of Fig. 94 are not provided. Thus, it is
possible to decrease processing load. [0759] The series of processes can be _plied to multi-view
image encoding and decoding (multi-view encoder and decoder). That is, the encoding efficiency can
be improved when multi-view encoding and decoding are performed. The series of processes can be
applied to layer image encoding (space scalability),and layer image decoding (multilayer encoder and
decoder). That Is, the encoding efficiency can be improved when layer image encoding and decoding
are performed. 10[0760] Moreover, the series of processes can be applied to a so-called 20
image of a mono-view image (l-view). [0761] The present technique can be applied to an. image
information encoding:device ahdran iniage decoding method«thatare: used when ilmage information (a
hit stream) which has been compressed by orthogonal transform_such as gésscggge %gsine transform
and motion compensation as in the case of MPEG, H. 26x. and the like'is Teceived Via a 20 network
mediam such askatellitedsroadoastisg,ca eablecTVe the: Itemety orascetlularighione:. tMbreover, the
present techniqw;&ggcg%gpplied, to an image encoding device and an age decoding device that are
used when the image information (a bit stream) is processed on a storage 25 medium such as an
optical or magnetic 8isk, or a flash memory. Further, the present technique can be applied to a motion
prebiction compenoating: device included in the image encpding device, the jmage decoding device,
and the like. [0762] [7. Seventh embodiment] 193 [Computer] The above-described series of
processes can & @xBEGEHR6t 06§ BiEhartdware™hit 238Dy Sefifare: WREA the series of processes
are executed by-softwate, a4 program.inctuded in.the;saftware-is.installed i, a,computer. Here, the
computer may be a computer integrated into an exclusive hardware or a general-purpose personal
computer whichPGaiT&x&ciite Varigus funcfionis by instalfimg variolig prégraing it the computer. [0763]
In Fig. 95,1a CPYk(Central-Rrocessing Wnit): 701.0fia personat eomputer; £00.£xecutes various
processes accou[gxirblghtog“p{‘qgﬁram stored irl_gﬂ;RQWM (Read Only Memory) 702 or a program loaded
from a storage Unit 713 into’a RAM RENASHE Acc8ss MEmORy)763. Dita-HEcessary for the CPUS
701 to execute thesvatieus: pratesses IS alsorappropdatelystoreddn the RAM- 70324 in

step 51035 that the block at the position Al is an intra

mede or not avallables, the flow proceeds Lo step 31041 o

§

[

rry
2

ig. §2.
10745]

However, when it is determined in step S1037 of

o]

31 that the block at the position Al refers to a

reference image different from that of the encoding block,
20 the {low proceeds Lo step 51039.

[0746]

In step 51039, the wector predicting unit 433
determines wnether both the reference images of thes
encoding block and the neighboring bleck zre long

Z5 reference images.
(07477

When it is detftermined that both reference images of
the encoeding block and the neighboring bhlock ars long
reference images, the process of generating a candidate

30 moticn {parallax) vector from the left block ends, the

Tlow returns to the flowchart of Fig. 72.



[0764] The CPU 701, the ROM 702, and the RAM 703 are 20 connected to one another via a bus 704.
An input/output interface 71.0 is also connected to the bue 704. [0765] An input in711 formed of a
keyboard, a mouse and the like, an output unit 712 formed of a display formed 25 of a CRT (Cathode
Ray Tube) and an LCD (Liquid Crystal Display), a speaker, and the like, the storage unit 713 formed of
a. hard disk and the like, and a. communication unjtj@l4 formed. of a. modem and the like are
connected to the input/output interface 710. The communication unit 714 performs a communication
process via a nebwomk including the Internet. 194 [0766] A drive 715 is connected to theput/output
interface 710 as needed, a removable medium 721 such as a magnetic disc, an optical disc, a
magneto-optical gisez and a semiconductor memory is appropriately mounted rthereon, and a
computer program read from the medium is installed on the storage unit 713 as necessary. [0767]
When the series of probessesRTexdttited by IG sbfthvarelapiogram includedss thesoftware is

installed via a netwercor-a recarding medium. JO768L .. dhe recarding.medium:is composed not only
of the removable medjum 721 including the magnetic disc 15(including a flexible disc), the optical. disc

(including a CD"REMIIEDbMFadt Disé-Réad Oy Memdhy)-and & DVES Dighaf Versitile Disc)), the
magneto-opticab dis€zeds o step 81041 of Fig. 292.

(07483
The processes of steps $1041 to S1051 of FPig. &2

are executed In the same manner as the processes of steps

5781 to 5789 of Fig. T4.
i0 [0750]
That is, when i1t is determined that both reference
images of the encoding block and the neighboring block

are long reference ilmages, all processes of the flowchart

of Fig. 92 are not prowvided. Thus, it is possible o
15 decrease processing load

Next, an example of the fiow of a process of
generating a candidate motion [(parallax) vector from the

upper block of this case will be described with reference

24 to the flowcharts of Figs. 93 and 94,

The processes of steps 31071 to S10BZ of FPig. 93
are executed basically in the same mannsr as the
processes of steps SBZ1 to SB3Z of Fig. 76

6
rocess of step 510674, 51078, or 351082 ends, the process

25 p
of generating a candidate meotion {parallax) vecter from
the upper klock ends, and the flow returns to the

ny

flowchart of Fig. 72. Mecrecver, when it is determined in
step 31080 that the block at the position B2 is an intra
30 mode or not available, the flow proceeds to step 51081 of

Fig, 24.



(including an MD (Mini Disc)), and the semiconductor memory, in which the program is recorded,
distributed. to 20 a user for distributing the program separately from an apparatus main body but also
of the ROM 702 in which the program is recorded and the hard disc included in the storage unit 713
distributed to the user in a state bei embedded in advance in the apparatus main body as 25illustrated
in Fig. 95, for example. [0769] The program exeguted by the computer may be a program
executing processing in a time-sequential manner in accordance with the procedures described in this
30 specification and may be a program executing the processing in a parallel manner or at necessary
ti.mes 195 such as in response to calls. [0770] Here, in this specification, the steps that describe the
program recordedin the recording medium 7 includes not only processing which is executed in
timeseguentiai manner in accordance with described procedures but also processing which is
executed in parallel and/oF §&pardtei evén ifit EEASTAIWAYS eXecuté® i tifie-s€quénttal manner.
10[0771] Incthis:specification cthie termt'isystem® isiusedto imply:an apparatus as a whole, which
includes a pluraj!i(ta)/fgf devices Zéggga{rjagtuggs er[(m%]m \

rence 1ma 1ffer that ©of the encoding block,

the flow proceeds to step 310832,

N

(07547
In step 31083, the vector predicting unit 433
determines whether both reference images of the encoding

block and the neighboring block are long reference images.

furk
(]

(07557

wages, the process of generating a candidate

motion (parallax) vectcer from the upper block ends, the

[
in

flow returns to the flowchart of Fig. 72.

Moreover, when it is determined that at legast cone

nd the

o]

of the reference images of the encoding block

neighboring block is a short reference image, the flow

091 of Fig. 94.

bt
[

20 proceeds to step S
(0757]
The processes of steps S10%1 to 51105 of fig. 54
are executed in the same manner as the processes of steps

8841 to 3E55 of Fig. 77.

25 107583
That i3, when it is determined that both refarence
images ©f the enceding block and the neighboring block
are long reference images, all processes of the flowchart
of Fig. %4 are not provided. Thus, it is possible to
20 decrease processing load



In the above description, the configuration described as one apparatus (or processor) may be spl into
a plurality of apparatuses (or processors). Alternatively, the configuration described as of
apparatuses (CT processors) may be integrated into a 20single apparatus (or processor). Moreover, a
configuration other than those discussed above may be included in the above-described configuration
of each apparatus (or each processor). If the configuration and the operation of a system as a whole is
substantially the 25 same, part of the configuration 6f an apparatus (or processor) may be added to
the configuration of another apparatus (or another processor). The embodiments of the present
disclosure are not limited to the above-described embodiments, but various modiations can be made
in a 0 range not departing.fram.the-gistof the- present disclosure. 196 [0773].[8; Eighth embodiment]
The image encoding device and the image decoding device according to the above-described
embodiments canBe applied 6 7arRots efectroiic dppaFattides SUchi&s atFarsidtterer a receiver that
distributes signalscomeable broadcasting:fstichas-satellite broadeasting-araicable TV) or on the
Internet and distributes signals to a terminal by cellular communication, a recording device that records
images on a medithT&Géh Y8%h Gptical dis€“a Ragietitdd 35K St fidsh fémdry, or a reproducing
device thatreproducesiimagesfiomsthesesstorage mediac Fourappkcation examples will be described
below. [0774] [First application exanégle: Television_ Fig. 96 illustrates an example of a schematic
configuration of & television apparatas 18 wiith the abbvedescribedémbodiment ¥ &5plied. A
television apparatus @00-incimbes amanteanal, atuhef902i&-20 demeltiplexer-90Q3, a decoder
904, a video si%r;% grgcesseo;ngOCSi, a gispla UQL} QQTQ an alédip,siglnail rocessor 907, a speaker 908,
an external interfécedgoné:’f a control unit 910, a User ﬁt%?f’]a%e g1t an abus 8137[0775] 25The tuner
902 extracts a signatbiofa desi#ed<chanieia breadeastsigral received via the antenna 901 and
demodulates the-extracted signal. Then, the tuner 902 outputs an encoded bit stream obtained by

demodulation to the demultiplexer 903. That
Moreover, theée serles of processes can be applied to

a so-called 2D image of a mono-view image (l-view).
(0761}
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That are used when image information {a bit stream) which
has been compressed by orthogonal transform such as
discrete cesine transform and motlon compensation as in
the case of MPEG, H. 26x, and the like is received via a
20 network medium such as satellite broadcasting, a cable TV,

the Internet, or a cellular phone. Moreover, the present

technique can be applled to an image encoding device and

2

an image decoding device that are used when the image
information (a bit stream) is processed on a storage
25  medium such as an optical or magnetic disk, or a flash

memcry. rFurther, the present technigue can be applied to

image encoding device, the image decoding device, and the

like
20 [0762]

(7. Seventh embodiment]



30 tuner 902 serves as transmitting means inelevesion apparatus 900, which receives the encoded
stream in which 197 the image is encoded. [0776] The demultiblexer 903 separates a video
stream and an audio stream of a program to be watched from the encoded bit stream and outputs
each separated stream to the decoder 904. Moreover, the demultiplexer 903 extracts auxiliary data
such as PPG (Electronic Program, Guide) from the gqcoded bit stream and supplies the extracted data
to the control unit 910. The 10 demultiplexar 903 may descramble when the encoded bit stream is
scrambled. [0777] The decoder 904 decodes the video stream and the audio stream input from
the demultiplexer 903. Then ine decoder 904 outputs video data generated by a decoding process to
the video signaljprecgsser-905. Moreover, the decoder 904 outputs audio data generated by the
decoding process to the audio signal processor 907. [0778] 20The video signal processor 905
reproduces the video dat&input front tHé tecdder 904 and all6\ws fié Hisplay unito06 to display video.
The video signalprecessor905dnray also alewstheLisplaynito0e te display an application screen
supplied via the network. The video signal processor 905ﬂrp§1¥ alsoye_[fqrmvan additional process such
as noise removéﬁforsgf&rﬁﬁle? 10 RE VIdes data acedrding 16 setling” Fufther: the video signal
processor 905 maygenerate-anGill (Graphicatddsertnterface)image sdch@assa menu, a button, and

a cursor, 30 for ggggﬁgkqndﬂs&%ﬁm@ggsg é@% e eggr%tgg image ggm%nd%gput image. 1.98 [0779]

integrated into an exclusive hardware or a general-
purpose perscnal computer which can execute various

unctions by installing various programs in

h

3

¥
(o]

0763
In Fig. 85, a CPU (Central Processing Unit) 701 of
a persconal computer 700 executes varicus processes

according to a program stored in a ROM [(Read Only Memory)
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The CPU 701, the ROM 702, and the RAM 703 are
20 connected to one another via a bus 704, 2n input/output
interface 710 is alsoc connected to the bus 704.
f0765)

An input unit 711 formed of a keyvbeoard, a mouse and

L

£

the like, an cutput unit 712 formed of a display formed

3
t

25 0f a CRT (Cathode Ray Tube) and an L {Liguid Crystal
Display), a speaker, and the like, the storage unit 713
Formed of & hard disk and the ilike, and & communication

unit 714 formed of z modem and the like are connected o

o
[
1
i
@
0

the input/output interface 710, ommunication unit

Ll
fos]

714 performs & COMMUNLCALION DLrocess via a network

including the Internet.



The display unit 906 is driven by a drive signal supplied from the video signal processor 905 to display
the video or image on a video screen of a display device 5 (for example, a liquid crystal display, a
plasma display, an GELD (Organic ElectroLuminescence Display (organic EL display) and the like).
[0780] The audio signal processor 907 performs a reproducing process such as D/A conversion
and amplification on the audio data input from theiq“;egoder 904 and allows the speaker 908 to output
the audio. The audio signal processor 907 may also perform an additional process such as the noise
removal to the audio data. 15[0781] The external interface 909 is the interface for connectidg the
television apparatus 900 and an external device or the network. For example, the video stream or the
audio stream regcejved via the external interface 909 may be decoded by the decoder 904. That is, the
external interface 909 also serves as the transmitting means in the television. apparatus 900, which
receives the encoded &tr&&m'ifi which'thie AR s dotdd? {0782]°28 FHé ontrol unit 910 includes a
processor suchias a:GRkkand @ memerysuch as a:RAMand a:ROM. The memory: stages the
prodrem executed by the CPU, program data, the EPG data, data obtained via the network and the
like. The program“Stoied in the mePhorFis Tead By the' CPUTaF 86 ‘stafthip of He teldVision apparatus
900 to be executed, foxexampleiuthe CRdcontrols operatian-okthel 1 98-televdsion apparatus 900
according to aq_gggrﬂati{gn gigna[ingu; Ytr_p;rn.vtherusﬂer;i?qterriqce 1 fol,rgxarrﬂn@_ewtgy executing the
program. [0783] 5The User interface 911 iS cohnected to fite COmol Unit 910 THe user interface 911
includes a buttom aneid switch fohthes userteeoperdte thé televisior apparatus 900, a receiver of a
remote control sj 1 and the like, for example. The user interface 911 detects the operation input by
the user via the components to generate tne operation signal and outputs the generated operation
signal to the control unit'®10.{0784ries of processes is executed by

10 software, a program included in the software is installed

via 2 network or a recording medium.

The recording medium is composed not conly cf the

removable medium 721 including the magnetic disc
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flexible disc), the optical disc (including
a CD-ROM (Compsact Disc-Read Only Memcory) and a DVD
(Digital Versatile Disc)), the magneto-optical disc
(including an MD {(Mini Disc)), and the semiconductor
memory, in which the program is recorded, distributed to

20 & user for distributing the program separately from an

e

apparatus main body but also of the ROM 702 in which the
program is recorded and the hard disc included in the

storage unit 713 distributed to the user in a state pein

i)

embedded in advance in the apparatus main body as

W

25 illustrated in Fig. %5, for example.
[07697
The program executed by the computer may be a

program executing processing in a time-sequential manner

in accordance with the procedures described in this

30 specificaticn and may be a program executing the
processing in a parallel manner or at necessary times



The bus 912 connects the tuner 902, the demultiplexer 903, the decoder 904, the video signal
processor 905, the audio signal processor 907, the external interface 909, and the control unit 910 to
one another. [0785] 20In the television apparatus 900 configured in this manner, the decoder 904 has
the functions of the image decoding device 50 according to the above-described embodiment.
Therefore, when images are decoded in the televisiop-apparatus 900, a decrease in the encoding 25
efficiency can be suppressed. [0786] [Second application example: Mobile phone] Fig. 97 illustrates an
example of a schematic configuration of a mobile phone to which the above 30 descmibed
embodiment is applied. A mobile phone 920 nclubes an antenna 921, a communication unit 922, an
200 audio codec=923, a speaker924nadsmicrophone 925, a camera unit 926, an image processor 927,
a multiplexing/se%a{zjlpqg unit 928, a recording/reproducing unit 929, a display unit 930, a control unit
931, an operation unit 932, and a bus 933. [0787] The antenna 921 is connected to the communication
unit 922. The speaker 924:and the miicrophone:325 are connettedstozthe atidio codec 923. The

Opemﬂmnlﬂ“tg%%ﬁmwibe the program recorded in the recording medium

5 inciudes not cnly processing which is executed in ti
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In this specification, the term "system" is used to

imply an apparatus as a whole, which includes a plurality
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In the above description, the con

described as one apparatus (or processcr) may be split

inciuded in the above-described configuration of each
apparatus (or each prcecesscor). 1f the configuration and

the operation cf a system as a whole is substantiazally the

23 same, part of the configuraticn of an apparatus (or
processor) may be added fc the configuraticn of ancther
apparatus {or another processor). The embodiments cf the
present disclosure are not limited to the above-described
embodiments, but various modificaticns can be made in =2

320 range not departing from the gist of the present



10 is connected to the control unit 931. The bus 933 connects the communication unit 922, the audio
codec 923, the camera unit 926, the image processor 927, the multiplexing/separating unit 928, the
recording/reproducing unit 929, the display u 15 the control unit 931 to one another. [07881 The
mobile phone 920 performs operation such transmission/reception of an aunio signal,
transmission/reception of an e-mail OT linage data,, 'gnage 20 taking, and recording of data in various
operation modes inhluding an audio communication mode, a data communication mode, an magng
mode, and a te]..e ' on-phone mode. [07891 25In the audio communication mode, an analog audio
signal enerated by the microphone 925 is supplied to the audio codec 923. The audio codec 923
converts the analeg-audio signal to the audio data and A/D converts the converted audio data to
compress. Then, the audio cooec 923 outputs the compressed audio data to the communication unit
922. The comminicatiBn uni€d22 26 entodes and modulates the audio data to generate a
transmission signal. Thes, thescomeunication wnit:322 Hansmits thegenerateditragsmission signal to
a base station (not illustrated) via the antenna 921. Moreover, 5 the communication unit 922 amplifies
a wireless signaf feCéived via the ntehna 2 ARt apifes freGleféy 6nvErsicn 6 the same to obtain
a reception signal.zEhen, dhe communication unit 922igengrates:thesaydio. datashy demodulating and
decoding the reception signal gndputguts the generated audio data to the audio codec 923. The audio
coded 923 expands the audio datd and DIA ~~ ©&+ GFFbributes signals on
cable broadcasting (such as satellite broadcasting or a

cable TV) or on the Internet and distributes signal

€3]

te a
terminal by cellular communication, a recording device
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Chnat reCards inmages On & medium such as an cptical
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a magnetic disk, or a flash memory, or & reprecducing
device that reproduces images from these storage media.
Four appiication examples will be described below.

[0774]
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[First applicaticon example: Television apparatus]

above-~described embodiment is applled. A television
apparatus 800 inciudes an antenna 201, a tuner %02, a

26 demualtiplexer 903, a decoder 904, a video signal

processor 200, a display unit 206, an audio signal
processcr 907, a speaker 208, an externzl interface 509,
a control unit 910, & user interface %11, and & bus %912
167751

25 The tuner %0Z extracts a silgnal of z desired

channel from & broadcast signal received via the antenna
01l and demodulates the extracted signal. Then, the
tuner 20Z cutputs an enceded bit stream obiained by

demcdulation te the demultiplexer 5032. That is, the

L
W]

tuner 907 serves as Transmiitiing means in the television

apparatus 800, which receives the encoded stream in which



converts the same to generate the analog audio signal. Then, the audio codec 923 supplies the
generated audio signal to theaker 924 to output the audio. [0790] In the data communication
mode, for example, the concrol unit 931 generates character data composing the e-mail according to
the operation by the user via the operation unit 932. Moreover, the control unit 931 20allows the
display unit 930 to display characters. The control unit 931 generates e-mail data according to a
transmission instruction from the user via the operafion unit 932 to output the generated e-mail data to
the communication unit 922. The communication unit 922 25 encodes and modulates the e-mail data
to generate the transmission signal. Then, the communication unit 922 transmits the generated
transmission signal to;thebase stationnot illustrated) via the antenna 921. Moreover, the
communication unit 922 ampli.fies the wireless signal. 30 received via the antenna 921 and applies the
frequency conversidfi to the same to obtain the reception signal. 202 Then, the communication unit
922 demodulates and decodesithe-reception signakto-tesiaresthe e-mail. data-and outputs the restored
e-mail data to the control unit 931. The control unit 931 allows the display unit 930 to display contents
of the e-mail datd and-alfows ft& Storags redrimni dr the Fecdraing/rebrodticing dnit 929 to store the
e-mail data: [0791] deirecordingireproducingunit:929 dncludes @ = - #rary readableAwritable storage
medium. For example, the, stor medium may be a built-in storage medium such as the RAM and
the flash memo?ik/1 %Fr)l(gér%%%ebre agrg{ %Xt??%éﬁffﬁr%%%htg estér%%%frhle%%erﬁ esruc#%s the hard disc, the

magnetic disc, te:rragnete:opticakdiscitheoptical disc a5 d USE (Wmalloc&ted:Space Bitmap)
menuwy’andadHQngyggﬁ%[Qggzincoded bit stream and supplies the
extracted data te the control unit 91G. The
10 demultiplexer 203 may descramble when the encoded bit

stream 1s scrambled.

The decoder 204 decodes the video stream and the

£

audic stream input from the demultiplexer 203, Then, the
1B decoder 204 cutputs video data generated by a decoding

process to the video signal processor 205, Moreover, the
decoder 904 cutputs audlo data generated by the decoding
proecess to the audio signal processor 907.

[0778]

20 The video signal processor 205 reproduces the video
data input from the decoder 904 and allows the display
unnit 906 to display video. The video signal processor
905 may also allow the display unit 306 Lo display an
application scresen supplied wia the network. The video

ocessor %05 may also perform an additicnal
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process such as noise remcval, for example, to the video
data according to setting. Further, the video signal
precesscr 202 may generate a GUI (Graphical User

Interface) 1lmage such as a menu, a button, and a cursor,

Lad
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Tor example, and superimpose the generated image on an

cutput 1mage.



In the imaging mode, 105 example, the camera unit 926 takes an image of an object to generate the
image 20 data and outputs the generated 2..mage data to the image processor 927. The image
processor 927 encodes the image data input from the camera unet 926 and stores the encoded
streamstorage medium of the recording/reprog unit 929. 25[0793] Moreover, in the
television-phone mode, for example, the multiplexinp/separating unit 928 multiplexes the video stream
encoded by the image processor 927 and the audio stream input from the audio codec 923 and
outputs the multiplexed stream to the communication unit 922. The communication. unit 922 encodes
and modulates the 203 stream to generate the transmission signal. Then, the communication unit
922 transmits thégenerated transmission signal to the base station (not illustrated) via the antenna
921. Moreover, the comg]q%niggtéorl unit 5. 922 mpwiﬁre{l}e\,sﬁsgégngl reaceé\ggdv\éia tpgnaaqtenna. 921 and
applies the frequency conversion fo the samie 1o obtain the recepﬁon signal. The transmission signal
and the receptionsigialanay irclutedhe ‘ehcodedshit Streant Rren; thé tonymunsipation unit 922
restores the stream by demodylating and,decoding the seception signal and; outputs the restored
stream to the multiplexing/separating unit 928. The multiplexing/separating unit 928 separates the
video strearh andihe atriostreant froruthelinplt Streant g cutputs theavideostrsam and the audio
stream to the imageJyosess0r.927 and-the audio,codec 923, respectively. The image grocessor 927
decodes the video stream to generate the video data. The video data is supplied to the display unit
930 and a series' 6fidges i displeeti?@ by the display unit 930. The abdio codec 923 expands the
audio stream anglRAzconverts the same to generate the analog audio signal. Then, the audio codec

923 supplies the generated audio signal to the speaker 92450 output the audio.

The audio signal processcr 9 performs a

s
»l

o]

i0 reproducing process such as D/R conversion and

[

1
ct

amplification on the audioc data input from the decoder
804 and allows the speaker 208 to output the audio. The

audio signal processor 207 may also perform an additicnal
process such as the noise remcoval fTo the audio data.
13 16781

The external interface %0% is the interface for

connecting the televisicn apparatus 200 and an external
device or the netwerk. For example, the video stream or

the sudioc stream received via the external interface 908

D
4]

may be decoded by the decoder 904.
interface 209 also serves as the {ransmitiing means in

the telsvision apparatus 200, which receives the encoded

25 The control unit 910 includes a processor such as a
CPU and & memory such as a RAM and a ROM. The memory
stores the program executed by the CPU, program data, the
EPE data, data cbtained via the netwerk and the like.

The program stored in the memory 18 read by the CPU at
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>f the television apparatus S00 to be executed,
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for example. The CPU controls oparation of the



25[0794] In the mobile phone 920 conrigured in this manner, the imago processor 927 has the
functions of the image encoding device 10 and the image decoding device SO according to the
above-described embodiment. Therefore, 30 when images are encoded and decoded in the mobile
phone 920, a decrease in the encoding efficiency can be %04 suppressed. [0795] [Third application
example: Recording/reproducing apparatus] -kig. 98 illustrates an example of a schematic
configuration of the recording/reproducing apparatus to which the above-described embodiment is
applied. The recording/reproducing apparatus 940 encodes the audio and the video data of a received
broadcast program and records the encoded data on the recording medium, fo example. Moreover,
the recording/reproducingcapparatis: 940 may encodedtheqaudio gsata and:-thesrideq glata obtained from
another apparatus and rgcordhtrbe QQcodgd gatargn the J?cording pgqqiums for example. Moreover, the
13 recording/repraducing apparatus 940 reproduces the data fécorded on the fecording medium by a
monitor and theegpeaker-according-tostherinstruction of the user. In this case, the
recording/repro%lc;'@gE apparatus 940 Decodes the audio data and the video data. 20[0796] The
recording/reproducing apparatus 940 includes a tuner 941, an external interface 942, an encoder 943,
a HDD (Hatrd Disk Drivéy944sadise drivé 045, Aldelector946; @-adcoder:947 cam ©SD (On-Screen

DiSplay) 948, a}@_go@mlum};gggﬂggg %H%ggrﬂ;gga%%?SP*CLhaes a butten and a

switch for the user to operate the television apparatus
900, a receiver of z remote control sigral and the like,
for example. The user interface 911 detects the

user vi
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the components to
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generate the operation signal and cutputs the generated

*
i
&1

operation signal to the control unit 910.

15  demultiplexexr 8903, the decoder 304, the video signal
processor 205, the audio signal processor $037, the
external interface 20%, and the control unit 910 to one
another.

107857
20 In the television apparatus 200 coniigured in this

s

manner, the decoder 204 has the functicns of the image
deccoding device 50 according te the above-described
embodiment. Therefere, when images are decoded in the
television apparatus 800, a decrease in the encoding

25 efficiency can be suppressed.
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Zfecond application example: Mobile phone]
Fig. 97 illustrates an example of a schematic

configuraticon cf a mobile phone te which the above-
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ribed embodiment is applied. A mobile phone %20

includes an antenna %21, a communication unit 827, an



[0797] The tuner 941 extracts a signal of a desired channel from the broadcast signal received via
an antenna (not illustrated) and demodulates the extracted signal_ 30 Then, the tuner 941 outputs the
encoded bit stream obtained by the demodulation to the selector 946. That 205  the tuner 941
serves as the transmitting means in the recording/reproducing apparatus 940. [0798] The external
interface 942 is the interface for connecting the recording/reproducing apparatus 940 and the external
device or the network. The external interface 942 may be an 1IEEE1394 interface, a network interface,
a DEB interface, a flash memory interface and the like, for example. For example, the video data and
the audio data received via the external interface 942 are input to the encoder 943. That is, the
external interfaee 942 serves asihe teansiviting means in theresording/repeoducing apparatus 940.
[0799] The eﬂncogpr_94§+er; odes the, video data and the audio data when the video datathe audio
data input from thé exterrial intéfface 42" are’fot” éﬁggdgescf%égﬁ, th& encoder 943 outputs the
encoded bit strearm:torthe:selector 9462 20{0BA0]1i « °The HDP-944 tecardsdhewencoded hit stream in
whic content data such.as the vidgongamnd the audip.are com [gsged T_\vaLriol,L?ﬂipr rams and other data on
an internal hard disc.ie HOD 944 TEads thé data from the 25 Hard dise When reproducing the video and
the audio. [080tFEhe disc:drive 945%ecordsi andreads ihe data on and from the mounted recording

medium. The re[cyfgm}g

m

The antenna %21 is connected to the communication
unit 2ZZ. The speaker 8924 and the microphone %25 are
connected to the audio codec 923, The cperation unit B32

10 is connected to the contrel unit %31. The bus 533
connects the communication unit 922, the audio codec 823,

the camera unit %26, the image processor 227, the

multiplexing/separating unit 928, the

[0S
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recording/reproducing unit 9298, the display unit 9:

07887
The mobile phone 220 pericrms cperation such as
transmission/reception of an audio signal,

transmission/receptlion of an e-mail or image data, image
20 faking, and recording of data in various operation modes
inciuding an audio communicatlion mode, a data
communication mode, an imaging mode, and a television-
phone mode.
(c789)
25 In the audio communication mode, an analeg audio

signal generated by the microphone 825 is supplied to the

'

:udio codec 923, The audio codec %923 converts the ana
audio signal o the zudio data and A/D converts the

converted audic data to compress. Then, the audic codec
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923 ocutputs the conmpressed aunlo cata to

communication unit 222, The communicaticon unif 922



medium mounted on the disc drive 945 may be the DVD disc 30(DVD-Video, DVD-RAM, DVD-R,
DVD-RW, DVD-ER, DVD9R97 and the for example. [0802] The selector 946 selects the encoded
bit stream input from the tuner 941 or the encoder 943 and outputs the selected encoded bit stream to
the MUD 944 or the disc drive 945 when recording the video and the audio. Moreover, the selector 946
outputs the encoded bit stream input from the HOD 844 or the disc drive 945 to the decoder 947 when
reproducing the video and the audio. 10[0803] The decoder 9417 decodes the encoded bit stream to
generate the video data and the audio data. Then, the decoder 947 outputs the generated video data
to the OSD 948. Moreover, the decoder 904 outputs the generated audio data to an external speaker.
[0804] The ©SPG48 reptodoess afie videw dataliput drom thee gleceder 947 to display the video.
The OSP 948 may.alse:superimpose the G image;such as.the meny, the 20 bution, and the cursor,
for example, on the displayed video. [0805] The control unit. 949 includes the processor such as
the CPU and th&&bry Suthcad e RAM And-ROM . THé 25 fiethcry sterés Hies program executed

by the CPU, thesprogram data-and the fike«The programestared.in.thegnemony is.iead by the CPU to
be executed at startup of the recordimg/reproducing apparatus 940, for example. The CPU controls

operation of the'r&tordmgiebréditifng Epbarifius 848 actbfding t8 ardperatidbh®ighal input from.
received via the antenna 921 and applies frequency
conversion to the same to obtain a reception signal.
Then, the communicaticon unit 922 generates the audio data
by demodulating and decoding the reception signal and

he audio codec 923.

-t

10 outputs the generated audio data to

The audic codec Y9Z3 expands the audic data and D/A

ot

converts the same to generate the analog audic signal.

33}

Then, the audio codec 923 supplies the generated audio
signal tc the speaker 924 to cutput the audio.
15 [0720)

control unit 931 generates character data composing the
e-mail according to the operation by the user via the
ocperation unit 232, Moreover, the contrcel unit 931

20 aliows the display unit 930 to display characters. The

. o e b - 1= i 3 e e b 3 3o e o o L A

control unit 931 generates e-mall data according to a

transmission instruction from the user via the operation
¥

unit 232 to ocutput the generated e-mail data to the

communication unit 222, The communication unir
25 encodes end modulates the e-mall data to genesrate ths

transmission signal. Then, the communication unit 922
its the generated transmission signal to the base
station (not illustrated) via the antenna 921. Moreover,
the communication unit 8922 amplifies the wireless signal

30 received via the antenna %21 and applies the frequency

conversion te the same to obtain the reception signal.



the user interface 950, for example, by executing the program. [0806] The user interface 950 is
connected to the control unit 949. The user interface 950 includes a button and a switch for the user to
operate the recording/reproducing apparatus 940 and a receiver of a remote control signal, for
example. The user interface 950 detects operation by the user via the components to generate the
operation signal and outputs the generated operatiagrpsignal to the 10control unit 949. [0807] In the
recording/reproducing apparatus 940 configured in this manner, the encoder 943 has the functions of
the image encoding device 10 according to 15 the above-described embodiment. Moreover, the
decoder 947 has the functions of the image decoding device 50 according to the above-described
embodiment. TR&fefore; Whervimages aré encoded aivd deeoded i tives recordiltg/reiroducing
apparatus 940, a,decreased in the 20.encading efficiency canbe suppressed, [A808] [Fourth
application example: Imaging apparatus] Fig. 99 illustrates an example of a schematic configuration of
an imaging apparakis® whieh1he dbiove- 25 déscriltiéd: eftbodiment s applied.iAn faging apparatus

960 images an obiect 4o generate;thedmage, enpoden.the: image, data andsgcords the encoded data

ona recordlng medium. [0809] _
display contents of the e-mail data and allows the

storage medium of the recording/reproducing unit 929 to
store the e-mail data.
[0791]
The recording/reproducing unit 929 includes an
10 arbiltrary readable/writable storage medium. For example,
the storage medium may be a built-in storage medium such

as the RAM and the flash memory and may be an sxternally-
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mounted storage medium such as th

15 a USE [(Unzllcocated Space Bitmap) memory, and a memory
card
(G792

20  data and cutputs the generated image date to the image

data input from the camera unit %26 and ztores the
the stcorage medium of the
recording/reproducing unit 829.
25 [07823]
Moreover, in the television-phone mode, for example,
the multiplexing/separating unit 828 multiplexes the
video stream encoded by the image processor 827 and the

audio stream input from the audio ccdec 923 and outputs

Lad
<

the multiplexed stream to the communication unit 822.

The communication unit 922 encodes and meodulates the



208 image processor 964, a display unit 965, an external interface 966, a memory 967, a media drive
966, an OSD 969, a control unit 970, a user interface 971, and a bus 972. 5[0810] The optical
block 961 is connected to the imaging unit 962. The imaging unit 962 is connected to the signal
processor 963. The display unit 965 is connected to the image processor 964. The user interface 971
is 10 connected to the control unit 970. The bus 972 gonnects the image processor 964, the external
interface 966, the memory 967, the media drive 968, the OSD 969, and the control unit 970 to one
another. [0811] The optical block 961 includes a focus lens, a diaphragm mechanism, and the like.
The optical block 961 forms an optical image of the object on an imaging surface of the imaging unit
962. The imagirfg UAROELINERItES AR image serist stiehcds 8 CCP(chaterooupléed 20 device) and a
CMOS (complementary: metaloxide semisondugtor).and convets the.optical image formed on the
imaging surface to an image signal. as an electric signal by photoelectric conversion_ Then, the

imaging unit 962 GUtptits>theihageSfynal fo the sigiat pfocessor 26963. j0812]- ¥ FHe signal
processor 963 perforns Vaneus camera signal Pracesses-such.as-knee-Gorrection, gamma correction,
and color correction on the image signal 80input from the imaging unit 962. The signal. processor 963

. [°) am + g et e o =1 H 4 71
outputs the'image datasattertia camerd Signaf 209 Brotess o théSmage processor 964.
antenna 921 and applies the frecguency conversion to the
same to cbhtain the recepticn signal. The transmissiocn

signal and the reception signal

E{

ay include the encoded

ry

it stream. Then, the communication unit 922 restores

10 the stream by demodulating and decoding the reception
signal and outputs the restored stream
multiplexing/separating unit 82
mualfiplexing/separating unit 228 separates ihe video
stream and tLhe audic stream from the Input stream and

15 outputs the video stream and the audio stream to the
image processor 227 and the audio codec 923, respectively.

The image processor 927 decodes the video stream to

(]

enarate the videc data. The video data is supplied to

W

the display unit 530 and a series cof images is displaved
20 by the display unit 3530. The audio codec 923 expands the
audio stream and D/A converts the zame to generate the

analog audioc signal. Then, the audio codec 923 supplies

the generated audic signal to the speaker 924 to output

o}

in the mobile phone 220 configured in this manner,
the image processor 927 nas the functions of the image
encoding device 10 and the image deceding device 50
accordaing to the above-described embodiment. Therefore,

.

encoded and decoded in the mokile phone
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820, a decrease in the encoding efficiency can be



[0613] The image processor 964 encodes the image data input from the signal processor 963 to
generate the 5 encoded data. Then, the image processor 964 outputs the generated encoded data to
the external interface 966 or the media drive 968. Moreover, the image processor 964 decodes the
encoded data input from the external interface 966 or the media drive 968 to generate the 10 image
data. Then, the image processor 964 outputs the generated image data to the display unit 965. The
image processor 964 may also output the image data input from the signal processor 963 to the
display unit 965 to display the image. The image processor 964 may also 15 superimpose data for
display obtained from t.he OSD 969 on the image output to the display unit 965. 41 The OSD 969
generates the SUitimageesuch as the menu, the button, and the cursor, for example, and 20 outputs
the generated ime}@% fo the image processor 964. [0815] The external interface 966 is configured
as an USB input/output terminal, for example.. The external interface 966 connects the imaging
apparatus 960 areta 253pmter WHeH pfifitiig e imager forrexarmpleoforeover, a. drive is connected
to the external interfagce 966 as necessary. The removable medium such as the magnetic disc and the
pticel disc is mounted on the drive, for example, and the program read from the removable medium 30
may be installed on thé&’ifhagiiy apparittd g60. Furliei e exteriaFintéaface 966 may he configured
as a network 2H3interface connected:to the-petwork such.as a LAN and-the Internet. That is, the
external interface 966 serves as the transmitting means in the imaginq apparatus 960. [0816] The

recording medifim Toltnted™ 3 e fibdia drive 668 fy 68 ntarbiary adabiBAvritable removable
medium such as the-magnetie-dise; the-magpeto-epticakdisc - the-optical idisc, . and.the semiconductor
memory, for e@mgle; Moreover, the regoﬂinggmedium may be fixedly mounted on the media drive
968 to form a NoN-portable sfordgs it Such &S abailtiR hard diSCarive br $SB9SsId State Drive),

for example. znd records the encoded data on the recording medium, for

example. Moreover, the recording/reproducing apparatus

840 may encode the audic data and the video data obtained
from another apparatus and record the encceded data on the

recording medium, for exampie. Moreover, the

15  recording/reproducing apparatus 940 reproduces the data
recorded on the recording medium by a monitor and the
speaker according to the instructicn of the user. In
this case, the recording/reproducing apparatus 240
decodes the zudioc data and the video data.

20 (07967

The recording/reproducing apparatus %40 includes =

tuner %41, an external inter?

)

ce G472, an encoder %43, a
HCD ({Hard Disk Drive) 944, a disc drive 945, a selector
946, a decoder 947, an OSD (On-Screen Display) 948, a
25 control unit %49, and a user interface 950.

[0797]

channel from the broadcast signa! received via an antenna
(not illustrated) and demodulates the extracted signal.
30 Then, the tuner 241 ocutputs the encoded bit streanm

cbtained by the demodulation to the selector %46. That



[0817] The control unit 970 includes the processor such as the CPU and the memory such as the
RAM and the ROM. The memory stores the program executed by the CPU and the program data. The
program stored in the memory is read by the CPU to be executed at startup of the imaging apparatus
960, for example. The CPU controls operation 20 of the imaging apparatus 960 according to the
operation signal input from the user interface 971, forsexample, by executing the program. [0818] The
user interface 971 is connected to the control unit 970. The user. interface 971 includes a button, a
switch and the like for the user to operate the imaging apparatus 960, for example. The user interface
971 detects the operation by the user via the components to generate the operation signal and outputs
the generated 3Gopération signaF0819% controk D 70:anit.r 214m: tt inghedmaging apparatus 960
configurc_ad in thﬁmgtpfeig}%%%%?sg%g@&%s %func_tions of the _image encoding device 10
and the image decoding device 50 according to the above-described embodiment. Therefore, when
images are encbéléd®nd decoded in the imaging apparatus 960, a decrease in the encoding efficiency
can be suppressed. (082Q] .- dnthe present:-speca;satian..an example in which various types of
intonation such as threshold values are multiplexed into headers and are transmitted from the
encoding side t6tREHecoting SRie"RaS beéh Hestribed: Howevsirarmathod ftrarsmitting these
items of informatien is:retlinited 4o this example. For example; 15 these.tems of information may be
transmitted or recorded as separate data associated with the encoded bit stream rather than being

multiplexed into tHe"EAE5Ted bit Strsar cHafe, theterm > as8b&i ate “heansthat itimage (or part of
the image sucnias:a:stiee and-a bteck)-ineludeddn the 20:bit stream and:information.eerresponding to
the image can Qg{!}inlkgd with each other at the tire of decading, That is, the information may be
transmitted on & transmigsionline” 6HEF than that of & image (6F bif stean): Mo&dver, the
informaticri may ibe recotdedion=ancther 261ecording medcitr fer.anether recerding area of the same
are input to the encodser 243. That is, the external
interface 242 serves as the transmitting means in the

recording/reproducing apparatus 940.

[0784]

[

The encoder 8943 encodes the video data and the
audio data when the video data and the audic data input
from the external interface 942 are not encoded. Then,
the encoder 943 outputs the encoded bit stream to the
saiector 946,

20 (08007

The HDD 944 records the sncoded bit stream in which

content deta such as the video and the zudic are

compressed, varlious programs and other data on an

internal hard disc. The HDD 244 reads the data from the
25 hard disc when reproducing the video and the audio.
(6801

The disc drive 945 records and reads ths data on
and from the mounted recording medium. The recording
medium mounted on the disc drive 245 may be the DVD disc

and The

Y
=4

20 (DVD-Videco, DVYD-RAM, DVD-R, DVD-RW, DVD+R, DVD+R

iikel, a Blu-ray (registered trademark) disc and the like,



recording medium) other than that of the image (or bit stream). Further, the information and the image
(or bit stream) may be associated with each other in optional units such as a plurality of frames, one
frame, or a part 30 of the frame, for example. 212 While preferred embodiments of the present
disclosure have been described in detail with reference to the accompanying drawings, the present
disclosure is not limited to the embodiments. Those:skilled in the art 5 will readily appreciate that
various modifications and changes may be made in the embodiment without departing from the
technical spirit as described in the claims. Accordingly, all such modifications and changes are
intended to be included within the scope of the present Tu disclosure as defined in the claims. [0822]
The present techmolagizmalsinclude the following constitutions. (I)An image processing device
including: 15a p, gg@ye vector generating unit that generates a predictive vector of a current parallax
vector of a current block used in prediction using correlation in a parallax direction using a reference
parallax vector referredWhehgericrating &oprethetives motonavector dvkert 20terreading the current

parallax vector;;and.. - a.difference,vectos generating upjt that geperates a difference vector between
the current parallax vector and the predictive vector generated by the predictive vector generating unit.

25(2)The imagé processiiy BBvRRAEDTdigto @ s=m to tne HDD 944 or the

disc drive 945 when recording the video and the audio.
Moreover, ths selector 946 cutputs the encoded bit stream
input from the HDD 244 or the disc drive 845 to the
deccder 947 when reproducing the videc and the audio.
iC [0803]

The deccder 947 decodes the encoded bit stream to
generate the video data and the audio data. Then, the
decoder 247 outputs the generated video data to the 05D

948. Moreover, the decoder 204 outputs the generated

[

audic data to an external speaker.

fa

[0B04]

The 0SD 948 reproduces the video data input from
the deccder %47 to display the videc. The 0SD 848 may
also superimpose the GUI image such as the menu, the

20

o

utton, and the cursor, for example, on the displayed

<
)
o)
ooy
B
o

The control unit 94% includes the processcr such as
the CPU and the memory such as the RAM and ROM. The
25 memcry stores the program executed by the CPU, tha
program data and the like. The program stored in the
memory is read by the CFU to be executed at startup of
the recording/reproducing apparatus 940, for example.
The CPU contreols operation of the recording/reproducin
30 spparatus 940 according to an operaticn signal input from

A

the user interiace 4950, for example, by execuifing the



wherein the predictive vector generating unit generates a predictive vector of the current parallax
vector using a parallax vector of a co-located block included in a co- 30 located picture of a time
different from a current picture of the same view as a current view. 213 (3) The image processing
device according to (2), wherein the predictive vector generating unit sets the co-located block to
be available when a property of a vector of the curgent block is identical to a property of a vector of the
co-located block. (4) The image processing device according to (3), wherein the property of the vector
is a type of a vector, 10and the predictive vector generating unit sets the co-located block to be
available when the property of the vector of the current block is a parallax vector and the property of
the vector of the cesoeated block is a 15 parallax vector. (5) The Image proces.sing device according
to (3) or (4), wh%%igetpe predictive motion vector generating unit determines the property of the vector
of the current 20 block and the property of the vector of the co-located block using POC (Picture
Order. Count) that indi¢ates st sutpiit ordecef piciures. q6) Thetipdage précessing: device accord. d to

), unit 24%. The user interface 2950 includes a button and a
5 switch for the user to operate the recording/reproducing

apparatus 240 and a recelver of z remote control signal,

for example. The user interface 950 detects cperation by

the user via the compcnents to generate the operation

signal and outputs the generated operation signal to the
10  control unit 849,

[0BO7]

In the recording/reproducing apparatus 840
configured in this manner, the encoder %43 has the

functions of the image encoding device 10 according to

focd
w

the above-described embodiment. Moreover, the decoder
947 has the functions of the image decoding device 50
aeocording to the above-described embodiment. Therefore,
when images are encoded and decoded in the
recording/reproducing apparatus %40, a decreased in the
20 enceding efficiency can be suppressed.
(08081
[Fourth application example: Imaging apparatus]

Fig, 99 illustrates an example of a schematic

configuration of an imaging apparatus to which the above-

25 described embodiment is applied. An imaging apparatus
%60 images an obiect to generate the image, enccdes the
image data and records the enccded data on a recording
medlium.

(0809}

30 The imaging apparatus 960 includes an optical klock

961, an imaging unit 262, a signal processor 363, an



wherein 25the predictive motion vector generating unit determines the property of the vector of the
current block and the property of the vector of the co-located block using the POC of the current
picture, the POC of a current reference picture referred from the current picture, the POC of the
co-located picture, and the POO of a co-located reference picture referred from the co- 214 located
picture. (7) The image processing device according:to (6), wherein the predictive motion vector
generating unit 5 determines that the property of the vector of the current block and the property of the
vector of the co-located block are parallax vectors when the POC of the current picture is identical to
the POC of the current reference picture referred from the current picture and the POC of 10 the
co-located pictureds identicat tos the FEC of: this. epJecated reférehceapickieaeferied from the
co-located picture, {8 Ihe igage pragersing davice AccoRIinado.y gkid) 1o Tpguherein the
predictive vector generating unit sets the co- locatéd block fo be not ava?able when the property of the
vector of the cufreht biockeiidiffereritfitord the propéfy ofthe véetor éfthe corfdcatédiblock. (9 )The
image processing glevice according to (8), 20 wherein the property of the vector is a type of a
reference plcture and the predictive vector generating unit sets the cc- located block to be not
available when th’é%ﬁbe of the 25 reference picture of the current block is different from the type of the

reference picture of therge-logated blogk.{d0Q) Ihe image processing device acgording to (8) or (9),

wherein , . _ . , )
unit 962, The imaging unilt %62 is connected to th

9]

ign
to the image processcr %64,

i0 connected to the control unit $70. The bus 872 connects
the image processor 964, the external interface 964, the
memory 967, the media drive 868, the 0SD 9623, and the
control unit 970 to one another.
[0811]

i5 The optical bleock %61 includes a focus lens, a
diaphragm mechanism, and the like. The coptical block 961
forms an optical image of the cbiject on an imaging

face cf the imaging unit $62. The imaging unit 962
includes an image senscr such as a CCD (charge ccupled

20 device] and a CMOS (complementary metal oxide

semiconductor) and converts the optical image formed on

signal by photoelectric conversicn. Then, the imaging

unit 962 cutputs the image signal to the signal processor
25 863.

[0B12]



the property of the vector is a type of a reference 30 picture, and the predictive vector generating unit
skips a 215 process of searching a reference index when the type of the reference picture of the
current block is a long reference type and the type of the reference picture of the co-located block is a
long reference type. 5(11) The image processing device according to any of (1) to (10), wherein the
predictive vector generating unit generates a ctive yector of the current parallax vector using a ax
vector of a reference block included in a 10 picture of the same time as a current picture of a view
different from the current view. (12) The image processimg device according to any of (1) to (11),
wherein the predictive vector generating unit scales the 15 reference parallax vector based on a
positional relaticiistis betwedha curent picturesarnd a¥eference picture referred when generating a
predictive motiopqvegtor to generate a predictive vector of the current parallax vector. 20(13) The
image processing device according to any of (1) to (12), wherein the predictive vector generating
unit generates a predictie VBétot 0T Te Ttifrent Mdticr: veetor Uusing arefereheéamotien vector referred

when generating ;2,25 predictive mation, vegtor-when.encoding the currept «p.
5 encoded data. Then, the image processcr 264 outputs the
generated encoded data to the external interface 2966 or
the media drive 968. Moreover, the image processor 264

decodes the encoded data input from the external

o
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interfs or the media drive 968 to generate the

o

s
o
"
3
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ﬂ\

data. Then, the image processor 964 outputs the

The image

peed

generated image data te the display unit 865,
processor 964 may also output the image data input from

the signal processor 963 to the display unit 9635 to

=
1

B
4]

display the im The image processor 264 may also

i5 superimpose data for display obtained from the 08D $6% on
the imags cutput to the display unit 865,

The 05D 269 generates the GUI image such as the
mernu, the button, and the cursor, for example, and
29 cutputs the generated image to the image processor 964,
108151
The external interface 966 is configured as an USH

vl
-

; fTor example. The external

[

input/output tery

bt

H

interface 986 connects the imaging apparatus %60 and a

25 printer when printing the image, for example. Morecver,
a drive is connected to the external interface %66 as
naecessary. The remcvable medium such as the magnetic
disc and the coptical disc is mounted on the drive, for
example, and the program read from the removable medium

30 may be installed on the imaging apparatus 960, Further,

a network

o

Y
[

the external interface %66 may be conflgured



motion vector of the current block used in prediction using correlation in a temporal direction, and

the difference vector generating unit generates a difference vector between the current motion vector
and 216 (14) The image processing device according to wherein the predictive vector
generating unit generates the predictive vector of the current motion vector using a motion vector of
the reference block included in a picture of the same gime as the current picture of a view different from
the current view. (15) The image processing device according to (13) or (14), wherein 10the predictive
vector generati.g unit generates a predictive vector of the current motion vector usimg a motion vector
of a reference block included in a picture of a time different from the current picture of the same view
as the current viewe (18FFhed:mage phocessing devicevascerding to (BS)-Ahereih thethp predictive
vector generating ynit scales the reference mation yector hased:an 2 positianal relationship between
the current picture and a reference 20 plcture referred when generating a predictive motion vector to
generate a preditfivé VeBEI of the Eurfetit indtiorr Vectora {1 7) TReAAEje protEssing device according
to any of (1) to (16); wherein 25the predictive vector generating unit generates the predictive vector
using a vector of a block located at the same position as the current block in a state where a position
of a pixel of a picture of e SaATE-mead e ClirBRtPictiresr & View tiffsrent from BHecurrent view

ijadfteb. (18) Thejmage-processing:device according194d#)e removable medium
such as the magnetic disc, the magneto-optical disc, the
optical disc, and the semiconductor memory, for example.

Moreover, the recording medium may be fixedly mounted on

o

10 the media drive 268 to form a non-peortable storage uni

&
-

such as a bullt-in hard disc drive or S38D {Sclid State

Drive), for example.
i7]

The control unit 270 includes the processcr such as
i5 the CPU and the memory such as the RAM and the ROM. The
memory stores the program executed by the CPU and the
program data. The program stered in the memory is read
by the CPU to ke executed at startup of the imaging
apparatus 260, for example. The CPFU controls operation
20 of the imaging epparatus 260 according to the cperaticn
signal input from the user interface 871, for example, by
executing the program.
[0818]

The user interface 8971 is connaected to the control

25 unit 970. The user interface %71 includes a bution, a
switch and the like for the user to operate the imaging
apparatus 860, for example. The user interface 971
detects the operation by the user via the components te
generate the operation signal and outputs the generated

10 operation signal to the control unit %70.

[GB19]



217 wherein

the predictive vector generating unit sets a shift amount of the image according to a

parallax vector of a neighboring region of the current block. (19) The image processing device
according to (18), wherein the predictive vector generating unit uses a parallax vector in an
X-direction, of the neighboring block in which the value of a parallax vector an a Y- 10 direction is not
zero as the shift amount. (20) The image processing device according to (18) or (19), wherein

the predictive vector generating unit uses a value calculated from parallax vectors in an X-direction, of
a 15 plurality of the neighboring blocks in which the value of a parallax vector in a Y-direction is not
zero as the shift amount. (21) The 4-sge processing device according to (20), wherein 20the
predictive vector generatingrunit usgs an avgrage vatue o acmedian:valtieiof theiparallax vectors in

the Xdirection, ngeglura%tg Q_th negggl%onn blq%g, gw th% value of thq paraﬂagg/ector in the

Y-direction is not zero as the shift amount of the Image.

CALCNS

5 (22) ‘The image processirig device

according to anyreflgd 7§te (21 avkereirre 1 Gherpledictivevestorgeneratingiait. setsihe shift amount
of the image acgording;to a global parallax vactor. 30(23) An,image processing mgﬂgod of an image

processmg device, for allowing the image processmg device to
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when images are encoded and decoded in the imaging

j3l]

pparatus 260, a decrease in the encoding efficiency can
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a ressed.
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In the present specifiication, an example in which
varicus fypes of informaticn such as thresheld values are

and are transmitted from the

n

multiplexed into header
encoding side to the decoding side has been described.
However, a method of transmiitting these items of
information is not limited to this example. For example,
these items of information may be transmitted or recorded
as separate data assoclated with the encoded bit stream
rather than being multiplexed into the encoded bit strean.

n

Here, the term "associate" means that the image (or part

of the image such as & slice and a block) inciuded in the
bit stream and informaticn corresponding to the image can
pe linked with each other at the time of deccding. That
15, the information may be transmiftied on a transmission
line other than that of the image (or bit stream).
Moreover, the informaticn may be recorded on ancther
recording medium (cr another recording ares of the same
recording medium) other than that of the image {cr bit

stream). Further, the information and the image (or bit

stream] may be associated with each other in opitional

[

units such as a plurality of frames, one frame, or a part
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216 execute: generating a predictive vector of a current parallax vector of a current block used in
prediction using correlation in a parallax direction using a reference parallax vector referred when
generating a predictive motion vector, when encoding the current Parallax vector; and generating a
difference vector between the current parallax vector and the generated predictive vector. 10(24) An
image processing device including: a predictive vegtor generating unit that generates a predictive
vector of a current parallax vector of a current block used in prediction using correlation in a parallax
direction using a reference parallax vector 15 referred when generating a predictive motion vector,
when decoding the current parallax vector; and an arithmetic unit that performs an operation of
adding the predictive v@ctoi geneedteddayi therpretlictive: vectdr generating it to a difference vector
between the 20 currant parallax yecior andithe pradicive vector 1q reconstiu the current parallax
vector. (25) An image processing methpd of an image processing device, for aﬁowmg the image
processing device torexectter2sgensmtinga pradictiviévector of atcuitent paratiax vector of a current
block used in prediction using correlation j a-parallax direstion.using a referencs, parallax vector
referred Wklen generating a predictive motion vector, when decoding the current

5 will readily zppreciate that variocus modifications and
changes may be made in the embediment without departing

from the technical spirit as described in the claims.

Accerdingly, all such modifications and changes are

intended to be inciuded within the scopes of the present

?“{“j

10 disclosure as defined in the claims.
(08221
The present technolegy may include the following
constitutions.
{3 An image processing device including:
15 a predictive vector generating unit that generates

4
o
by
6
9
’,J
{
t

ive vector of a current parallax vector of a
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Block used in prediction using correlation in a
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parallax directicn using a
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20 encoding the current parallax vector; and
& difference vector generating unit that generates

a di

Fhy

fference vectcer between the current parallax vector
and the predictive vector generated by the predictive
vecteor generating unit.
25 {2} The image processing device according to (1),
wherein
the predictive vector generating uniit generates a
predictive vector of the current parallax vector using a

parallax vecter of a co-located block included in a2 co-

it
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a ftime giiferent Ifrom a current
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picture cf the same view as a currenit view.



30 parallax vector; and performing an operation of adding the generated 219 predictive vector to a
difference vector between the current parallax vector and the predictive vector to reconstruct the
current parallax vector. (26) An image processing device including: 5a predictive vector generating unit
that sets a co- located block to be not available when a type of a reference picture of a current block is
different from a type of the reference picture of a ¢a-tpocated block included in a co-located picture of a
different time from 10 a current picture when encoding a current motion vector of the current block
used in prediction using correlation in a temporal direction and generates a predictive vector of the
current motion vector using a reference motion vector referred when generating a predictive motion 15
vector; and { aldifferercelvector genesating: unit¢hatgenerates ardifference vector between the
current motion vector.and the predictive vector generated by the predictive vector generating unit.
20(27) An image processing method of an image processing device, for allowing the image processing
device to execute:  tSettingsaiéo-locatedsloek ta bemoctiavailablie whesita typge of a reference picture
of a current block is 25 different from. a type, of the, reference picture of a cg+lacated bjack included in a
co-located picture of a different time from a current picture whéen encodlng a current motion vector of
the current bloéK used i prédiction vsiny edrretativntitra témpdraldifection, @hd70 generating a

predictive vectgrof-the current.metion -a+ea block.
(43 The image preocessing device according te (37,

wherein

the property ci the vecter is z type ¢of a vectorn,

the predictive vector gensrating unit sets the co-
located block to pe available when the property of the
vactor of the current block is a parallax vector and the
property of the vector of the co-located block 1s a

15 vparallax vector.
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determines the property of the vector of the current
20  block and the property of the wvector of the co-located
block using POC (Picture Order Count) that indicates an

cutput order of pictures.

{6) The image processing device according to (3},
wherein
25 the predictive motion vector generating unit

determines the property of the vector of the current

&R

block and the property of the vector of the co-locate

-

biock using the POC of the current picture, the POC o

i}
jul

current reference picture referred from the currvent

Tt
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the POC of the co-located picture, and the
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o
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ol a co~located reference picture referred from the co-



vector ubing a reference motion vector referred when 220 generating a predictive motion vector; and
generating a difference vector between the current motion vector and the generated predictive vector.
5 REFERENCE SIGNS LIST [0823] 100Image encoding device 115Motion parallax
prediction/compensation unit 121Multi-view decoded picture buffer 121Motion parallax vector search
unit 132Predicted image generating unit 133Encoded; information. accumulation buffer 134Selector
135Spatial. correlation predictive vector generating 136Temporal parallax correlation predictive vector
generating unit 137Selector

located picture.
{7) The image processing device according to (6),
wherein
the predictive motion vector generating unit
5 determines that the property cf the vector of the current
plock and the property of the vecter of the co-located
block are parallax vectors when the POC of the current

picture is identical to the POC of the current reference
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picture referrsd
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10 the co-located picture is identical to the POC of the co-
located reference pilcture referred from the co-located
plrcture
{8) The image processing device esccording to any of (2)
to (7)), wherein

i5 the predictive vectocr generating unit sets the co-

located block to be not available when the property of
the vector of the current block is different from the
proparty of the vector of the co-located block.
(2) The image processing device according to (8),
20 wherein

£

the property of the vector is a type of a reference

picture, and

{2

the predictive vector generating unit sets the co-—
located block to be not available when the type of the

&5 reference picture of the current block 13 different from
the type of the reference picture of the co-located block.
(10) The image processing device accerding to (8} or (9},

wherein

the preoperty cf the vector is a type of a reference

(ad
[an]

picture, and

H

he predictive vector generating unit skips a

rt



138Encoding cost calculating unit 20 139 Mode determining 151 Current region processor
Correlation region processor 153 Li-prediction processor 154

[0
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process of ssarcning a reference index when the type of

the reference picture of the current bleck is a long
&

reference type and the type of the reference picture of
the co-located block 1s a long reference type.
5 (11) The image processing device according te any of (1)

to {10}, wherein
the predictive vector generating unit gensrates a

predictive vector of the current parallax vector using a

parallax vecter cf a reference block included in &
10 picture of the same time as a current picture of a view

gdifferent from the current view.

the predictive vector generating unit scales the
15  reference parallax vector based on a pesitional

relationship between a current picture and a reference

[

plcture referred when generating a predictive motion
vector te generate a predictive vector of the current
parallax vector.

20 (13) The image processing device according to

u
b
e
G

—
:

ot
oy
6]
T
I
iy
jol
1
O
t
fr
<
[

rectocr generating unif generates
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predictive vector oif the current moticn vector using a

don

reference motion vector referred when generating a

O

25 predictive motien vector, when encoding the current
motion vector cof the current block used in predicticon
using correlation in a temporal direction, and

s

the difference vectocr generating unlii generates a

difference vector betwesen the current motion vector and
30 the prediciive vector generabted by the predictive vector

generating unit.



LO-prediction processor 25 135 Scheme-1 processor 156 Scheme-2 processor 157 Scheme-3
processor 158 e-4 processor

216

(14} The image processing device according to (13,
wherein
the predictive vector generating unit generates the

predictive vecteor of the current moticn vector using a

erence block included in

§1x

iy

tion vector of the

Lt
2
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e

picture of the same time as the current picture of a view
different from the current view.
(15) The image processing device according te (13) or
{14}, wherein

10 the predictive vector generating unit generates a
predictive vector of the current motion vector using a
motion vector of a reference block included in a picture

of a time different from the current picture of the same

view as the current view.
15 (16} The image processing device according to (15},

the predictive wvector generating unit scales the
reference motion vector based on & positional
relationship between the current picture and a reference
(0 picture referred when generating a predictive motion
vector to generate a predictive wvector of the current

motion vector.

=

(17) The image processing device according to any of |
o (16), wherein

25 the predictive vector generating unit generates the

et

predictive vector using a vecter of a block lccated at

the same position as the current block in a state where a

positicon of a pixel of a picture of the same time as the

current picturs cf a view different from the current view
30 is shifted.

The image processing device according to (173,
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159 Predictive vector generating unit 20 300 Image decoding device 312 Motion parallax
compensation unit 221 321Decoded multi-view picture buffer 331 Encoded information accumulation
buffer 332Spatial correlation predictive vector generatin unit 5 333Temporal parallax correlation
predictive vector generating unit

wherein
the predictive vector generating unit sets a shift
amount of the image according to a parallax vector of a

neighboring region of the current block.

un

{19} The image processing device according to {18},
whnerein

the predictive vector generating unit uses a
parallax vector in an X-direction, of the neighbering
plock in which the value of a parallax vector in a Y-

10 direction is not zero as the shift amount.

o0

{20) The image processing device according to (18) or
(19}, wherein
the predictive vecfor generating uniit uses a value

calculated from parallax vectors in an X-direction, of a

15 plurality of the neighboring blocks in which the value of
a parallax vecter in a Y-direction is not zero as the
shift amount.

(273} The image processing device according to (20},
wherein

20 The predictive vector generating unit uses an
average valus or a medilan value of the parallax vectors
in the X-direction, of the plurallty of the neighboring
biocks in which the value of the parallax vecter in the
Y-direction 1s not zero as the shift amcunt of the image.

25 (22} The image processing device according to any of
{17) to (21), wherein

the predictive vector generating unit sets the
shift amount of the image according to a glokal parallax
vector

30 {23 An ima &7 1Mage processing

device, for allcwing the image processing device to



334Selector 335 Arithmetic unit 36Predicted image generating unit 400lmage encoding device
415Motion prediction/compensation unit 421Base view encoder 433, 434Vector predicting unit
457Different picture-based predictive vector 15 generating unit 471Parallax vector determining unit
472Inter-view reference vector generating unit 473Tntra-view reference vector generating unit
500Image decoding device 20 512Motion compensation unit 521Base view decoder 573, 534Vector,
decoding unit 553Different picture-based predictive vector generating unit 25 571Parallax vector
determining unit

L

oot
wn

execute:
generating a predictive vector of a current
parallax vector of a current block used in prediction

using correlation in a parallax direction using a

ot

refterence parallax vector referred when generating a

predictive moticon vector, when encoding the current
parallax vector; and

generating & difference vector beifween the current
parallax vector and the generated predictive vector.
(24} An image processing device including:

a predictive vector generating unit that generates

ih

a predictive vector of a current parallax vector of a

llax wvector

{1

paralliax direction using a reference par
referred when generating a predictive motion vector, when
decoding the current parallax vector; and

an arithmetic unit that performs an operaticn of

.

Che

reconstruact the current parallax vector.

(25)  An image processing method of an image processing
device, for alleowing the image processing device to
execute:

generating a predictive vector of a current

o

parazllax vector of a current block used in predicticn

14
sy
T

using correlation in a parallax direction using a
reference parallax vector referred when generating a
predictive motion vector, when decoding the current
parallax vector; and

performing an operation of adding the generated



572Inter-view reference vector generating unit 573Infra-view reference vector generating unit 222
CLAIMS An image processing device comprising: a predictive vector generating unit that generates a
predictive vector of a current parallax vector of a current block used in prediction using correlation in a
parallax direction using a reference parallax vector referred when generating a predictive motion
vector, when encoding the current parallax vector;;and 10a difference vector generating unit that
generates a difference vector between the current parallax vector and the predictive vector generated
by the predictive vector generating unit. 2. The image processing device according to claim 1, wherein
the predictive vector generating unit generates a predictive vector of the current parallax vector using a
parallax vector of adca=tocate d blockrinclude diinfd €o= 20 ocatedbpicturewefa tinte=different from a
current pictuxe of the same view as a current view. 3. The image processing device accord.i.ng to
claim. 7, whe 25the p?édigtlv'e vector generating unit sets the co- located block to be available when a

property of a vectorofthe:ctrrénebloek is identicat 1o axpropetty:of a vector of the co-located block.

{26} An image processing device including:
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in a temporal direction and generates a predictive vector
cf the current mction vecter using a reference motion
vector referred when generating a predictive motion
15  wector; and
a difference vector generating unit that generates
a difference vector between the current motion vector and

the predictive vecter generated by the predictive vector

generati
20 (27) An image processing method of an image processing
device, Zor allowing the image processing device to
execute:
setting a co-located block to be not available when
& Ltype of a reference picture of a current bleock is
25 different from a type of the reference picture of a co-

iocated block included in a co-located picture of a

different time from a current picture when encoding a
current motion vector of the current block used in

prediction using correlation in a temporal direction, and

vaector of the current motion

(e
]
Q
@
W
!
V)]
of
}_
]
G
o
rt“f
b
{T:
o]
? -
3
t
y
<4
]

vector using a reference motlion vector referred when



30 4.The image processing device according to claim 3, whe_ fl 223 the property of the vector is a
type of a vector, and the predictive vector generating unit sets the co-located block to be available
when the property of the vector of the current block is a parallax vector and the property of the vector
of the co-located block is a parallax vector. 5. The image processing device according to claim 3,
10 wherein the predictive motion vector generating: unit determines the property of the vector of th.e
current block and the property of the vector of the co-located block using POC (Picture OrderCount)
tindicates ar output order of p 6. The image processing device according to claim 5, wherein the
predictive motion vector generating unit 20 determines the property of the vector of the current block
and the property<ofthe vectoraofithe €oslocatedbiockrusing -the: POC! of the current picture, the POC of
a current reference pictyre [eferted from,the-cyrent pigture, the POG of the coglacated picture, and
the POC of a co-located reference picture referred from the co-located picture. 7. The Image
processing devitetdctordingtorclaim 6t hthereir: nrthechrededtive Motrote vector generating Lic)
termines that the property of the vector of the current 224 block and the property of the vector of the
co-located block are parallax vectors when the POC of the current picture is identical to the POC of the
current reference pictiiré-feférretl $rdmhe current picture and the POC of the co-located picture s
identical to the PEXC of the co-located reference picture referred from the co-located picture.

100 Image encoding device
115 Moticn parallax prediction/compensation unit

Multi-view decoded picture buffer

10 i31 Moticn parallax vector search unit

132 Predicted image generating unit

133 Encoded information accumulation buffer

134 Selector

135 Spatial correlation predicitive vector generating
15 un:t

136 Temporal parallax correlation predictive vector

137 Selector
138 Encoding cost calculating unit

Z0 138 Mode determining unit

151 Current region processoy

152 Correlatlion region procsssor

153 Ll-predicticn processor

154 Li-prediction processor
25 155 Scheme-1 processor

156 Scheme~Z processor

157 Scheme~3 processor

158 Scheme-4 processor

159 Predictive vector genserating unit
20 300 Image decoding device

312 Motion parallax compensation unit



8.The image processing device according to claim 2, 10 wherein the predictive vector generating
unitthe co- located block to be not available when the property of the vector of the current block is
different from the property of the vector of the co-located block. ge processing device according to
claim 8, wherein the oronerty of the vector is a type of a reference picture, and 20the predictive
vector generating unit set.s the 291 co-located block to be not
available whentype of the reference picture of the current block is different from the type of the
reference picture of the co-located. block. 2510.The image processing device according to claim 8,
wherein the property of the vector is a type of a reference picture, and the predictive vector
generating unitskips a3@ precessdf-searchingraceference ifdex when. the type of the reference

WCHHGCﬁtheng?ntb%%%%@é%kygkéggétiam accunmulation buffer

332 Spatial correlation predictive vector generating
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5 33
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Tempora

}_i
e

arallax correlation predictive vector

generating unit

334 Selector
335 Arithmetic unit
338 Predicted image generating unit
10 400 Image encoding device
415 Metion prediction/compensation unit
421 Base view enccder
433, 434 Vector prediciing unit
457 Different picture-based predictive vector
15 generating unit
473 Parallax vector determining unit
472 Inter-view reference vector generating unit
473 Intra-view reference vector gensrating unit
500 Image decoding device
20 512 Motion compensation unit
521 Base view decoder
533, L34 Vector deccding unit
5h3 Different picture-based predictive vector
generating unit
25 571 Parallax vector determining unit

572 Inter-view reference vector generating unit

573 Intra-view reference vector generating unit



reference type ande type of the reference picture of the co-located block is a. long reference type.
11.The image processing device according to claim | wherein the predictive vector generating unit
generates a predictive vector of the current parallax vector using a parallax vector of a reference block
included in a picture of the same time as a current picture of a view 10 different from the current view.
17,The =ace processing device according to claim;1,,wher the predictive vector generating unit scales
the 15 reference parallax vector based on a positional relationship between a current picture and a
reference picture referred when generating a predictive motion vector to generate a predictive vector
of the current rallax vector. 20 13.The image processing device according to ¢c where the
predictive vector generating unit generates a predigtives vector of the current motion vector using. a. 25
reference motion vector referred when generating a predictive motion vector, when encoding the
currant motion vector of the current block used in prediction using correlation in a. temporal direction,
and the differerice vector gemetating uniterdtes ajevice comprising:

a predictive vector generating unit that generates

a predictive vector of a current parallax vector of a

[

current block used in prediction using correlation in a

paraliax direction using a reference parallax vector
referred when generating a predictive moticn vector, when
encoding the current parallax vector; and

10 a difference vector generating unit that generates
a difference vector between the current parallax vector
and the predictive vector generated by the predictive

vector generating unit.

fod
i

2. The image processing device according to claim 1,
wherein

the predictive vecior generating unit generaltes a
predictive vector of the current parallax vector using a
parailax vector of a co-located block included in a co-

20 located picture of a tTime different from & current

[OE

picture cf the same view as a current view.

3. The image processing device according to claim 2,

whereln

ot

25 the predictive vector generating u sets the co-

i

located block to be available when a property of a vechor

of the current block is identical to a

ke

roperty of a



30 difference vector between the current motion vector and the prediptive vector generated by the
predictive vector 226 generating unit. 14.The image processing device according to claim 13, wherein
the predictive vector generating unit generates the predictive vector of the current motion vector using
a motion vector of the reference block included in a picture of the same time as the current picture of a
view different from the current view. e image processing device according to claim 13, where in

the predictive vector generating unit generates a predictive vector of the current motion vector using a
15 motion vector of a reference block included in a picture of a time different from the current picture of
the same view as the current view. 16. The image proce.ssing device according to claim 20
wherein the predictive vectorgéneratingiunivscales the referenee iotiony vettor based on a
positional relatignship between the current pictute and a. reference picture referred when generating a
predictive motion 25 vector to generate a predictive vector of the current motion vector. 17. The image
processing device accordiing ¥ efdim: 1 wisteRT tHe pretictivisvestbr generatinguAit generates the

located block tec be available when the property of tfhe

Ty

3  wector of the current block is a parallax vector and the
property of the vector of the co-located block is a
parallax wvector.

5. The image processing device according to claim 3,

10 wherein
the predictive moticn vactor generating unit

determines the property of the vector of the current

bleock and the property of the vector of the co-located

bleck using POC (Picture Order Count) that indicates an
15  ocutput order of pictures.

&. The image processing device according to claim 5,

wherein
the predictive motion vector generating unit

Z0 determines the property of the vector of the current

¢ £

block and the property of the vectaer of the co-located
lock using the PCC of the current pilcture, the POC of a
current reference pilciure referred from the current
plcture, the POC of the co-located picture, and the POC
25  of a co-located reference picture referred from the co-

ted picture.

7. The image processing device according to claim 6,
wherein
20 the predictive motlon vector genserating unit

determines that the property of the vecior of the current



predictive vector using a vector of a block located at 227 the same position as the current block in a
state where a position of a pixel of a picture of the same time as the current picture of a view different
from the current view is shifted. 1 6 .The image processing device according to claim 17, wherein

the predictive vector generating unit sets a shift amount of the image according to a parallax vector of
a 10 neighboring region of the current block. 19. Thejimage processing device according to claim IB,
wherein the predictive vector generating unit uses a parallax vector in an X-direction, of the
neighboring block in which the value of a parallax vector in a Y-direction is not zero as the shift
amount. 20. The image processing device according to claim 18, 20 wherein the predicti.ve
vector generat.inganit ases ahaly.eccalculated from pacaltax-vedtors.in an-X-directian, of a plurality of
the neighborinb,blogks n which the, valus.ofa parallax vestor in.a v.diregtion is not gero as the 25shif
amount. 21. The image processing device according to claim 20, wherein thé predﬁctwe vector
generating unhl® 18&s7h 30 avérage value-or almedian valuerof the paraltax véetors irethe X-direction,

of the plurality of the neighbaring 228 . 1. ~urrent pi

5 the co-located picture is identical te the POC of the co-

the POC of

o
t
j
I
]
7
oo
(o3

located reference picture referred from the co-located

picture.

8. The image processing device according to claim 2,
10 wherein
the predictive vector generating unit sets the co-
iocated bleck to be not available when the property of

the vectcr of the current block is different from the
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the property of the wvector is z type ¢f a reference

20 the predictive vector generating unit sets the co-
located bleck to be not availlable when the type of fhe
reference picture of the current block is different from

the type of the reference picture of the co-located block.

25 14, The image processing device according to ciaim B,

wherein

£

N

the property of the vector is a type of a reference
picture, and
the predictive vector generating unit skips a
30 process of searching & reference index when the type of

the reference picture of the curren® block is a long



blocks in which the value of the parallax vector in the Y-direction is not zero as the shift amount of the
image. 22.The image processing device according to claim 17, wherein the predictive vector
generating unit sets the shift amount of the image according to a global parallax vector. 10 23.An
image processing method of an image processing device, for allowing the image processing device to
execute: generating a predictive vector of a current parallax vector of a current block used in prediction
15 using correlation in a parallax direction using a reference parallax vector referred when generating
a predictive notion vector, when encoding the current parallax vector; and generating a
difference vector between the current 20 parallax vector and the generated predictive vector. 24.An
image processing teviceceormprising:@ predictivesvectot igenerdting unit thatgenerates a predictive
vector of a curreptpargliax vecler afa cyment Dlock used p redictiox, Wsing correlation m a parallax
direction using a reference parallax vector referred when generating gBredlctlve motion vector, when
decoding the current parallax vector; and an arithmetic unit that performs an operation of 30
adding the predijctive vegtor generated by the predictive vector generating upit 1o a difference vector
between the 229

5 wherein
the predictive vector generating unit generates a
predictive vector of the current parallax vector using a
parallax vector of a reference block included in a
picture of the same time as a current picture of a view

10 different from the current view.

12. The image processing device according to claim 1,

wherein
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ccessing device accerding to claim 1,
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13. The image p

the predictive vector generating unit generates a

predictive vector of the current motion vecter using a

[0
in

reference motion vector referred when generating a
predictive motion vector, when encoding the current
metion vector of the current block used in prediction
using correlation in a temporal directien, and

the difference vector generating unit generates a

30

o8
p)

ifference vector between the current motion vector and

the predictive vector generated by the predictive vector



current parallax vector and the predictive vector to reconstruct the current parallax vector. 25. An
image processing method of an image processing device, for allowing the image processing device to
execute: generating a predictive vector of a current parallax vector of a current block used in prediction
using correlation in a parallax direction using a reference parallax vector referred when generating a
predictive motion vector, when decoding the current parallax vector; and performing an operation
of adding the generated predictive vector to a difference vector between the current parallax vector
and the predictive vector to reconstruct the current parallax vector. 26. An image processing device
comprising: a predictive vector generating unit that sets a co- 20 located block to he not available:
when a type of asreferencepictuie of a current block is different from a type of the reference picture of
a co-located block included in a co-located picture of a different time from a current picture when
encoding a. current motion vector of the current block used in prediction using correlation in a temporal
direction and gérerateSaepretictivecvectos of tlie dament mction-viector using.a refer@nce motion
vector referred when generating a predictive motion vector; and 30a dffierence vector generating unit
that generates a difference vector between the current nu on vector and 230 the predictive vector
generated by the preditfife veetbrajerierating urit. 27580 4 e procassing methogsoftdreimage
processing 5 device; for allowing the image processing.device to execute; ., sefting a co-located
block to be not avail.able when a type of a reference picture of a current block is different from a type
of the referenc&pictiife §F4& ¢t 19 oeated BiotkaneRdéed T & coilpcated pictufe of a

picture of the same time as the current picture of a view

different from the current view.

i0
15, The image processing device according to claim 13,
wherein
the predictive vector generating unit generates a
predictive vecter of the current motion vector using a
15 motion vecteor of a reference block included in a picture
of & time different from the current picture of the same

view as the current view.

i6. The image processing device according to claim 15,
20 wherein
the predictive vector generating unit scales the

reference moticn vector based on & positional

i

relationship between the current picture and a reference

25 vector to generate a predictive vecitor of the current

meotlon vector.

17. The image processing device according to claim 1,

wherein
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the predictive wvector generating unit gene
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predictive vector using a vector of a block located at



different time from a current picture when encoding a current motien vector of the current block used in
prediction using correlation in a temporal direction, and generating a predictive vector of the current
motion vector using a reference motion vector referred when generating a predictive motion vector;
and generating a difference vector betweencurrent motion vector and the generated predictive vector.
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227

the same positlon as the current block in a state where a
positicn of a pixel of a picture of the same time as the
current picture of a view different from the current view

is shifted.

18. The image processing device according te claim 17,
wherein

the predictive vector generating unit sets a shift
amount of the image according to a parallax vecter of a

nelghboring region of the current block.

19. Th

6]

: image processing device according to claim 18,

]

wherein

the predictive vector generating unit uses a
parallax vector in an X-direction, o©f the neighboring

block in which the value of & parallax vector in a Y-

direction is not zero as the shift amount.

20. The image processing device according te claim 18,
wharein

the predictive vector generating unit uses a value
calculated from parallax vectors in an X-direction, cf a
piurality of the neighboring blocks in which the value of

a parallax vector in a Y-direction is not zero as the

rocessing device according to claim 206,

+

wherein
the predictive vector generating unit uses an

tors

average value or a median value of the parallax ve
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in the ¥X-direction, of the plurality of the neighboring
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blocks in which the value of the parallax vector in the

Y-direction is not zero as the shift amount of the image.
22, The image processing device according to claim 17,

wherein

the predictive vector generating unit sets the

n

hift amcunt of the image according to a glcobal parallax

vector.
23. An image preocessing method of an image processing

device, for allowing the image preces device to

954

exXxecute:
generating a predictive vactor of a current

parallax vector of a current block used in prediction

3

using ceorrelaticn in a parallax direction using a
reference parallax vector referred when generating a
predictive moticn vector, when encoding the current
parallax vector; and

generating a difference vector between the current

parallax vectcer and the generated predictive vector.

24 . An image processing device comprising:
a predictive vector generating unit that generates

redictive vector of a current parallax vector of a

o
e

current block used in prediction using correlation in a
parallax direction using a reference parallax vector
referred when gensrating & predictive motion vector, when
deccding the current parallax vector; and

an arithmetic unit that performs an operation of

adding the predictive vector generated by the prediciive
vector generating unit to a difference vectocr between the
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current parallax vector and the predictive vector to

reconstruct the current rallax wvector.
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25. An image processing method of an image processing

device, for allowing the imace processing device o
execute:

generating a predictive vector of a current

g
parallax vector of a current block used in prediction

rall direction usi

using correlaticn in
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reference parall

¥ vecto
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referred when generating
predictive motion vector, when decoding the current
parallax vector; and

performing an cperation of adding the generated
rference vector betwesen the
current parallax vector and the predictive vector to

recconstruct the current parallax wvector.

Z6. An image processing device comprising:
a predictive vector generating unit that sets a co-
located block to ke not available when a type of a

reference picture of a current block 1s different from a

type of the reference picture of a co-

included in a co~located plcture of a from
a current picture when encoding a current motlon vector
of the current blcck used in prediction using correlatlior

in a temporal direction and generates a predictive vechtor
of the current motion vector using a2 reference moticn
vector referred when generating a predictive motion

vector; and
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generating un eneratas
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a difference vector between the current motion vector and
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the predictive vectcr generated by the predictive vector

generating unit.

27. An image processing methed cf an image processing

device, for allowing the image processing device to

el

setting a co-located plock to be not avallable when

.

a current block is

¥

different from a type of the reference picture of a co-

located block included in & co-located picture of a

fy
t

different

o]

t

ime from a current picture when encoding
current moticon vector of the current block used in
prediction using correlation in a temporal direction, and
generating a predictive vector of the current motion
vector using a reference motion vector referred when

generating a predictive motion vector; and

Tt

Ference vector bsitween the current

motion vecteor and the generated predictive vector.



