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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

I')

.
I_J N

improving enco .iz‘xg efficiency.

BACKGEROIND ART

[6002]

-t

n recent years, devices, which handle image
infermation as digital date, which, in such a case, ainm
to transmit and store informaticon with a high efficiency,
and which Uc“Jofm te a scheme such as MPEG (Moving

£

Picture Experts Group), for compressing image information

using orthogonal transformation, such as discrete cosine
itransformation, and using metion compensation by
izing redundancy that is unigue to the image
yformation have become widespread in both information
distribution in broadcasting stations and information
reception in Dfdiliry homes .
{00031

In particular, MPEG
for Standardizetion and International Electrotechnical

Covnay

purpose image encoding scheme and is presently widely
used in a wide range of applications for professional use

and consumer use as standards for both interlaced-
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a3 method that allows "temporal predictor”" and
temporal predictor” as well as
used as candidaites for predictive motion vectors has been

tazken into considaration (for example, sse Non-Patent

Moreover, & method called moticn partition merging

Non~Patent Document l: Thomas Wiegangd, Woo-Jin Han,
Benjamin Bross, Jens-Rainer Chm, Gary J. Sullivan,

"Working Draft 1 of High-Efficiency Video Coding™, JCTVC-

Tezm on Video Coding (JCT-VC)

ISO/IEC JTCL/SC29/WG1L 3rd Meeting:

vy v - e s Ty . N A Ny S
Hon-Patent Document 2Z2: Joel Jung, Guillaume Laroche,

et o v .
or Motlion YVector Selection and

Coding Experts Group (VCEG] Z29th Meeting: Klagenfurt,
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Kirchhoffer, Haricharan Lakshman, Detlev Marpe, Simon
Cudin, Matthias Preiss, Heiko Schwarz, Mischa Siekmann,
Karsten Suehring, and Thomas Wiegand, "Description of
video coding technology proposed by Fraunhofer HHI,"
JCTVC-All6, April, 2010

SUMMARY OF THE INVENTION
PROBRLEMS TO BE SOLVED BRY THE TNVENTIONM
[0013]

However, these techniques illustrate processes in
the same view only and cannot perform inter-view vector
prediction in the case of multi-view encoding. Thus,
encoding efficiency may decrease.

(00141
Embodiments of the present invention suppress a

decrease in the encoding efficiency.

SOLUTIONS TO PROBLEMS
[0015]

According to a first aspect, there is provided 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 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,
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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-
located picture of a time different from a current
picture of the same view as a current view; and wherein
the predictive vector generating unit sets the co-located
block to be not available when a property of the vector
of the current block is different from a property of the

vector of the co-located block.
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[o016]
[0017]
[o018]

The property of the vector is a type of a vector,
and the predictive vector generating unit may set the co-
located block to be available when the property of the
vecter of the current block is a parallax vector and the
property of the vector of the co-located block is a
parallax vector.

[0019]

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 POC (Picture Order Count) that indicates an output
order of pictures.

[0020]

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
current reference picture referred from the current

picture, the POC of the co-located picture, and the POC
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of a co-located reference picture referred from the co-
located picture.
[oo21]

The predictive motion vector generating unit may
determine 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
the co-located picture is identical to the POC of the co-
located reference picture referred from the co-located
picture.

[0022]

The predictive vector generating unit may set the
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.

[0023]

According to a second aspect, there is provided 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 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,
wherein the predictive vector generating unit generates a

predictive vector of the current parallax vector using a
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parallax vector of a co-located block included in a co-
located picture of a time different from a current
picture of the same view as a current view; and wherein
the predictive vector generating unit setg the co-located
block to be not available when a property of the vector
of the current block is different from a property of the
vector of the co-located block, wherein the property of
the vector is a type of a reference picture, and the
predictive vector generating unit sets the co-located
block to be not available when the type of the reference
picture of the current block is different from the type
of the reference picture of the co-located block.

[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.
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reference parallax vector based on a positional

picture referred when generating a predictive motior

ive vector generating unit may scale the

vector to generate a predictive vector of the curvent

paraliax vector.

(0027

Fows

The predictive wvector generaling unit may gen

a predictive vector of the current motiocn vector using a

o vector referred when geng

predictive motion vector, when sencoding the current

.

motion vector of the current block used in prediction

in a temporal direction, and the

cogenerating unit may generate @

difference vector between the current motion vector

1

generated by the

aryd

The predictive vecteor generating unit may generate

the predilictive vector of the current motion vector

[T

of the reference block incl

uded in

picture of the same time as the current picture of

p

a view
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The predictive vector generating un

a predictive vector of the current motion vector using a
motion vecter of a refevence block included in a picture

{-h
i

of 2 time different from the current plcture of the same

view as the curreni view.

The predictive vector generating unit may scale the

. .
a prediciive motion

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
(00327

The predictive vector generating unit may set a
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ccording to a parallax vector

of a neighboring region of the current block.

The predictive vector generating unit may use a

parallax vector in an X-direction, of the neighboring
bBlock in which the value of a parallax vector in a Y-
direction is not zero as the shift amount.

(00341}

The o*ﬁd}c tve vechor generating unii may use a

value calculated from perallax vectors in an ¥X-direction,
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of a plurality of the neighboring blocks in which the
value of a parallax vector in a Y-direction is not zero
as the shift amount.

[0035]

The 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 neighboring
blocks in which the value of the parallax vector in the
Y-direction is not zero as the shift amount of the image.
[0036]

The predictive vector generating unit way set the
shift amount of the image according to a global parallax
vector.

[0037]

According to a third aspect, there is provided an
image processing method of an image processing device,
for allowing the image processing device to execute the
steps of: 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, wherein the step of generating the
predictive vector generates a predictive vector of the
current parallax vector using a parallax vector of a co-
located block included in a co-located picture of a time
different from a current picture of the game view as a
current view; and wherein the step of generating the

predictive vector sets the co-located block to be not
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available when a property of the vector of the current

block is different from a property of the vector of the

co-located block.

[0038]
Disclosed herein is an image processing device

including: a predictive vector generating unit that
generates a predictive vector of a current parallax

vector of a current block used in prediction using
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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
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.

[0039]

Disclosed herein is 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.

[0040]

Disclosed herein is an image processing device
including: a 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 co-located block
included in a co-located picture of a different time from

a current picture when encoding a current motion vector
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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
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]

Disclosed herein is an image processing method of
an image processing device, for allowing the image
processing device to execute: setting 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 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 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 between the current motion
vector and the generated predictive vector.

[0041a]

According to a fourth aspect, there is provided an
image processing method comprising the steps of:
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



10

15

20

25

12a

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 predictive vector generated by
the predictive vector generating step, wherein the step
of generating the predictive vector generates a
predictive vector of the current parallax vector using a
parallax vector of a co-located block included in a co-
located picture of a time different from.a current
picture of the same view as a current view; and wherein
the step of generating the predictive vector sets the co-
located block to be not available when a property of the
vector of the current block is different from a property
of the vector of the co-located block, wherein the
property of the vector is a type of a reference picture,
and the step of generating the predictive vector sets the
co-located block to be not available when the type of the
reference picture of the current block is different from
the type of the reference picture of the co-located block.
[0042]

In one embodiment 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
parallax vector referred when generating a predictive

motion vector, when encoding the current parallax vector;
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and a difference vector between the current parallax
vector and the generated predictive vector is generated.
[0043]

According to another embodiment of the preéent
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 parallax vector referred when generating a
predictive motion vector, when decoding the current
parallax vector; and 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 is performed.
[0044]

According to a still ancther embodiment of the
present disclosure, a co-located block ig 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 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 reference motion vector referred when
generating a predictive motion vector; and a difference
vector between the current motion vector and the

generated predictive vector is generated.

EFFECTS OF THE INVENTION
[0045]
According to embodiments of the present invention,

it is possible
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flowchart for

of determining the
a motion {(parallax)
the presence of =z
describing anothex
of generating candidate
the upper side
inued IZrom Filg. 87, for
flow of & process of

nlocks on the upper side.

Fig. 89 is a flowchart continued from Fig. 88, for
degcribing another example of the flow of a process of
generating candidate motion {(parallax) vectors from
blocks on the upper side,

Fig, %0 is a diagram for describing still another

mple ©f handling of & temporal correlation block and
neighboring klock.

Fig. 91 is a flowchart for describing still anocoth
example of the flow of a process of generating candidate
motion {(parallax) wvectors from blocks on the left side

Fig. 82 is a flowchart continued from Fig. 81, for
describing still another example of the flow of a proces
of generating candidate motion (parallax) vecters from
pblocks on the 1 side

Fig. 83 is a flowchart for describing still another
example ©f the fiow of & prccess of generating candidate
motion (parallax) vectors from blocks on the upper side.
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Fig. 94 is a flowchart continved from Fig. 83, for

describing still another example of the flow of a process

of generating candidate motion (parallax) vectors from
e
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plock diagram illustrating a mair

f

configuration example of & personal computer,
Fig. 26 is a block diagram illustrating an sxample
of a schematic configuration of a television apparatus.

Fig. 97 is a block diagram

‘1’j - AT = P ..,‘f..\ mario ("T'\"T'i . s ey o
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13 CL & sCcnemaltil Coniiguration CI an imaging apparatus.

Hereinafter, modes (hereinafter referred tc as

B
<
o
=
o3
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1. First embodiment (Image encoding device)

L

2. Second embodiment (Image decoding device)
25 2. Third embodiment {Image encoding device]
4. Fourth embodiment (Image decoding device)
(Image encoding device and
Image
(Image encoding device and
30 image decoding device)

‘

empodiment {(Computer)
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In image encoding such as AVC (Advanced Video

Coding) or HEVC (High Efficiency Video Coding), mot

}.,.r

iorn

prediction using correlation in the temporal direction

prediction process, and the HEVC defines coding units

image compression information in respective seguences

For exampls, the largest size (LCU: Largest Ceoding
the smallest size (SCU: Smallest Coding Unit)
»E the CU are defined in a sequence parameter set (8P3)
incliuded in cutput enceded data.
160527
Each LCU can be split into CUs of the aller size

than the size of SCU by setting
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ZN x ZN is split

below when the value of
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Further, the CU

which are region

]
=Y

s {partial regions of a picture-

to LCUs., Ho

generally set

128 %

in the following
all of the various type

example,

PlUs,

TUs, and the like)

~described

on th

orthogoenal trans

of macroblocks

Presently, the HEVC can use

irn

oxXm

n units of CUs as in the
that macroblocks in the &AVC

wever, the CUs have a layer
L.CUs on the uppermost layer 1s

128 pixels, for

example,

of the AVC.

ot above {(for
ub-macroblocks, LCUs, CUs, SCUs,

{and may be any cne of the

may naturally inciude units other

units, and units that are not
content of descripticn are
configuration example of

are the units of prediction

the units of
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sguare indicate PUs. Numbers indicate the indew of each

PU but do net indicate the content of an image.

s illustrated in Fig. 1, in the example on the
top-left corner, a CU includes one PU (2N x 2N). That is,

in this case, the CU 1s eguivalent to the PU. Morecver,

ally long BUs (ZW x N). Further, in the example

corner, the CU is verifically and horizontally split into
two reglons (four regions in ftotal) and includes four

square PUs (N x N). A patiern thalt is to bs used among

,a-\

these patterns is determined according to the content

cest function value of prediction results)y of an

T

(tne
image.
Non-Patent Document 3 proposes a method (merge

mode} called Moticn Partition Merging as one motion

information enceding scheme. In this method, two flags,

that is, MergeFlag and MergeleftFlag, are transmitted as
= £ Y R N % ~ - -

merge information which is the information on the merge

node. MergeFlag = 1 indicates that motion information of

a current region falso referred to as a target reglon) X
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region L, MergeFlag = 1 and MergeleftFlag = 1 are

satisfied. When the motion information of the current
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neighboring region ¥, MergeFlag = 1 and MergelLeftFlag = 0

In such a merge nmode, a temporally neighboring

3

region (temporal correlation regilon) as well as the
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£ 3

5 L and T is considered to be

n
candidate region to be merged with the current
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fourth columns Irom the left respectively indicate the

states of the reference image
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the neicghboring regicn cannot be referred to.

is only one region that can be referred
to among the neighboring regions A to C, the reference

image index of that block is used. Moresover, when there

are two regions that can be referred to among the

s . ~- ) o~ Ly g am Fod S e o
regions A to € cannot be referred to, the reference image

The temporal correlation region, located temporally

around the current regilon which is a processing target,

picture (CurrPic}

which is a target
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rectangle among the regions 1s a current region (CurrPU).

Moreover, the right regions in Fig. 4 indicate partial
poral corxrelation picture (colPic)

located temporally around the current plcture. In this

pixel at the same position as the central pixel of a
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decoding region is set as the temporal correlation reg
(colrU).
[0CGES]

Moreover, uthe temporal correlation picture is

determined as illustrated in Fig. 5. For example, when

ion

collocated from 10 flag is "1," a picture indicated by a
reference image index "0" of List LI is used as a
temporal correlation picture. Moreover, when a current
a
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Further, a jump flag is set as illustrated in Fig.
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example, as illustrated con the upper side of Fig. 6, &
temporal position of a temporal correlation picture in

current pilcture is present betwesn the Lemporal
correlation picture and the reference image),
flag is set to "1."
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Morecver, & temporal positicn of a temporal

correlation picture in a reference image does not Jump

over the current picture {(the current picture is not

O
[

present between the temporal correlation picture and the

reference image), the jump flag is set to "0." When the
Jump iz "L," since the current region becomes an

interpolation between the temporal correlaticon region

[te

and
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the reference image of the temporal correlation region,

the reliability of the predictive wvector is high.

Moreovey, although a motion vector mvCol c¢f the
1

temporal correlation region is used when generating a

predictive wvactor pmv, in this case, the motion vector of

o
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 between a current region

{1y

nd 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.
i00e39]

and B are identical, pmv = mvCeol (1)
= . e Nl S - T - — - - =
If & and B are not identical, omv = mvCol x {(A/B)
oy
(2

The 2-view

images of three wviews 0, 1, and 2. In Fig. §, POC
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igs called a non-bass view
and is encoded using temporal prediciion and parallax

prediction. In the parallax prediction, an encoded view
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0 and a view Z can be referred to. View iz called a

and parallax prediction. In the parallax prediction, the
encoded view 0 can be referred to,
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predicted image of a current regicn using different

views of the same time. Thus, it may

ors appropriately

w } v = g . o .o -~ e 3 o ~ 1 N
the present technigue, as described

prediction of parallax vectors and motlcon vectors

referred to as a current parallax vector) of a




S48

ok
(3

)

(o]

n

N

it
<

3

[oe
FRY

allocated to a reference image
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same view {view id = 1)
List %1, and & reference image of a different
view {(view_id = 2} is allocated to a reference image

index 1.
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employed as a during a parallax vector

that refers to different view of the same time.

in the present technique, in order to
predict a current parallax vector, all reference image

used as candidates for a correlation picture.

Moreovey, it 1s delbtermined whether the vector of i

correlation region is a parallax vector s

Moreovery, predicticn of a motion vector {also

referred to as a current mobticon vector) of
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region is performed similarly o the example illustrated
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is allocated to a reference image

included in the temporal correls
as & predictive vector during

to different tTimes of the same view.
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picture, the wvectecr cof a view correlation region

{coirich) included in the view correlation picture is

nd a reference image of a differe;
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emploved as a predictive vector during a motion vector

ferent times of the same view.

predict & current moticon vector, all referencs image

indexes are used as candidates for a correlation picture.

Moreover, it iz determined whether the vector of each

correlation regicn is a moltion vector similarly to the

vector of the current region.
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Moreover, & scaling process when a parallax vector

oy Do + 3 - 3 ¥ 5y - e ) Vel o 4 -
That is, the predictive vector is scaled based on an

betweaen the correlation
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In the conventional technique, since only the

motion vector is pr

&

o

dicted, only a temporal distance is
Y P

5 used. However, in the case of multi-view images, it is

necessary to predict the parallax vector and thus the
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[Image encoding device]
Fig. 11 is a block diagram illustrating a main

e 0f an image encoding device which

is an image processing device.
ia {CC86)

An image encoding device 100 illustrated in Fig. 11

;- . DR I - R N <y B \ = ~ o i T = J % - P
290 inciluding a plurality of view imacges. In the following
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rearrangement buifer 102, an arithmetic unit 103, an

ion buffer
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107. Moreover, the image encoding device 100 includes an
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nverse quantization unit 108, an inverse orthogonal
transform unit 109, an arithmetic unit 110, a lcoop filter

11, & decoded picture buifer 112, a selector 113, an
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intra-predicticn unit 114, & motion parallax
prediction/compensation unit 115, a predicted image
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lector 116, and decoded multi-view picture buffer 121.
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The A/D converter 101 performs A/D conversion on

plies the converted image data
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{digital data) to the screen rearrangement buffer 102

ad crder according to a GOP {(Group Of Picture) so

to cbtain an image in which the frame order 1s rearranged
image to the arithmetic unilt 103

e
together with the view ID and POC of the inmage.
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The lossless encoding unit 106 sncodes the
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transform coefficients gquantized by the guanti

the lossless encoding unit 106 acguires intra-prediction
information including information or the like that

informaticon including information that indicates an

inter-predictlion mode, moti

The lossless encoding unit 106 encodes these
various types of information according to an optiona
coding scheme and incorporates (multiplexes} the
information as part of the header information of the

lossless encoding unit 106 supplies

buffer 107 which accumulates the encoded data.
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Examples of the encoding scheme of

encoding unit 106 include a variable-length encoding and
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an arithmetic encoding. An examp

An exanple of the arithmetic encoding includes context-
adaptive binary arithmetic coding (CRBACY.
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‘he accumulation buffer 107 tempcrarily stores the
sncoded data supplied from the lossless encoding unit 106.
The accumulation buffer 107 outputs the encoded data
stored therein to a recording device (recording medium)
{not illustrated), a transmission line, and the like in
the subsequent stage, for example, at z predetermined

timing as a bit stream. That 1s, variocus items of

(6]
e
¢
O
o
9]
o
} A~
=}
Hh
O
I
=
3]
+
'_,1
G
o]
93]
1
D
9]
ool
e
G
}_‘
1]
jeN
T
]
o
oy
&
Q.
1]
O
o
Q.
S_l
,_7
{3
in
p
.
]

- o~

Moreover, the fransform ceoefficients guantized in

the guantization unit 105 are zlso supplied to the

to a method

N o X .o A RO e e ) . e 4
corresponding to the quantization ©f the guantization
LA (52l < ws ~ da 3 e e G L - e L a -
unit 195, The inverse guantizaticon method is opticnal as

long as the methed corresponds to the quanitization
process of the guantization unit 105. The inverse

-

long as the method corresponds to the srihogorns

transform process of the orthogenal transform unit 104.
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The ocutput {locally reconstructed difference information)

3

chtained through the inverse orthogonal ftransform is
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supplied to the arithmetic unit 110.
[0100]

The arithmetic unit 110 adds the predicted image
supplied from the intra-predicticon unit 114 or the motion
prediction/corpensation unit 115 via the
predicted image selector 116 to the inverse orthogonal

transform result, that is, the lccally reconstructed
difference information, supplied from the inverse

orthegonal transform unit 109 te obtain a locally

supptied to the loop filter 111 or the decoded plcture
puffer 112,
{0101

The 111 incliludes a deblocking filter,
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{hereinafter referred to as the decoded image) to

image) stored therein to the intra-predicticn uni

via the selector 113 at & predetermined timing or

on a request from an external unit such as the intra-

prediction unit 114. Moreover, the decoded picture

puffer 112 supplies the decoded image (with the wi
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and PCC of the image) stored therein to the motion
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For exanmpie, 1n the case of intra-prediction, the

image (reconstructed image

: : v 3 Sy - [P T
is not filtered from the decoded picture
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Mereover, for sxample, 1in the case of inter-
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{decoded image}) from the decoded picture buffer 112 and

supplies the image to the motion parallax
/

cempensation unit 11
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The intra-prediction unit 114 generates predicted
images in all candidate intra-prediction modes, evaluates
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generated in the optimal mode to the predicted image
selector 116.

[0110]

i

Moreover, the intra-prediction unit 114 supplies

[

intra-prediction information including the information on
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unit, using the input imags supplied from the screen
rearrangement buffer 102 and the reference image supplied
from the decoded picture buffer 112, performs a
compensating process according to the detected motion
o and generates a predicted image (inter-

% information). The motion parallax
pregiction/compensation unit 115 performs such inter-
prediction (inter-frame prediction) in a plurality of
modes r-prediction modes) prepared in advance.
{0112}

The motion parallax prediction/compensation unit
115 generates predicted images in all candidate inter-
prediction medes, evaluates cost function values of the
respective predicted images, and selects an coptimal mede.
When an optimal inter-prediction mcde is selected, the
motion parallax prediction/compensation unit 115 supplies

image generated in the optimal mode to the

Moreover, ithe motion parallax
prediction/compensation unit 115 supplies inter-
prediction informaticn including the information on
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mode to the lossless encoding uanit 106 which encodes the
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The predicted image selector 116 selects a

&

supplying socurce of the predicted image supplied to the

arithmetic unit 103

,J

example, in the case of intra-encoding, e 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 intra-

image selector 116

per)

arithmetic unit 103 andg thmetic unit 1106.
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PCC of the image) only, the deccded muliti-view picture
s>uffer 121 stores the images of raspective viewpoints

{views) {with the view IDs and POCs of the imagss). That

multi-view picture buffer 121 acguires

supplied to the decoded pic

Although the decoded picrture buffer

decoded image when a proc

]
£2
t
v
i
2
6
o)
i
@
9]
j9)]
ol
Q
[t
)]
1
=
o



-

ol

—
9]

20

B
g

.._.
[99]

decoded multi-view pilcture 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 POC of the image) to the decoded
picture puiffer 112 as a "decoded image of a non-
processing target view" according to & request of the

decoded picture buffer 112 or the like. The decoded
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picture buffer 112 supplies the "decoded image of the
T

non~processing target
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ig. 1lZ, the mcticn parallax

As illusitrated in I

motion
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buffer 112 and acguires an original images 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

rarget using these values, performs motion search in the

tempcral direction and the parallaw direction, and

generates a current motiocn
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tor and & current parallax

In the following description, when 1t is not
necessary to distinguish & motion wvector indicating

motion in the temporal direction (that is, between frames

vectors are indicated, the vector(s) will be referred to
as & motion parallax vector. A motien parallax vector of

a current region is alsc referred to as a current motion

The motion parallax vector search

131 supplies
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the reference image index and Lhe mo

vector

ting unit 132 and the

the reference image index and the motion parallax vector
from the moticon parallax vector search unit 131 and

acqguires the decocded image pixel values f{rom the decoded

<& —u s Eomen  T1 o o =~ ~ 5 v o -
picture buffer 112. The predicted image generating unit
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132 supplies the predicted image pixel value to the
encoding cost calculating unit 138.
The encoded information accumulation buiffer 133

stores mode information indicating the mode selected as
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mode determining unit 132 and the

reference image index and the motion parallax vecto
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information accumulation bhuffer

g o P T -~ A~y TR
rmation to the selector 134

The selector 134 supplies the mode information, the

. . . )
reference image index, and the motion lax vector

supplied from the encoded information accumulation buffer
133 to the gpatial correlation predictive vector

generating unit 135 or the temporal parallax correlatiocon

predictive vector generating unit 136,

The spatiagl correlation predictive vector
generating unit

N I - T, - \ b o R [P T o - ..
predictive vector generating unit 136 generate a

predictive value (predicitive vector) of the motion vector

{current rotion vector) of the current region which i1s a
processing target.

[0L286)
The spatial correlation predictive vector
generating unit 135 generates a predictive vector

{spatial correlation predictive vecteor) using spatial

acqulres
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information (the mode information,
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motion information of a neighbering region

neighboering region) located spatially around the current
region, of the same frame (current frame (also referrad

to as a t

it
b

get frame)) as the current region from the
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encoded information accumulation buffer 133 via the

using the moticn vectors

vectors) of a plurality of spatially neighboring regions
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to generate a spatial correlation predictive wvector. The

predictive wector

generating unit 136 generates a predictive vector

correlation

for example, the temporal parallax correlation predictive

vector generating unit 136 acguires information on motion
information of a neighboring region (temporally
neighboring region) located temporally around

region from the encoded information accumulation buffer
133 vie the selector 134. The temporally neighboring

region indicates a reglon [(or the surrcundinc
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thereof) located at the position corresponding to the
current region of a frame (picture) different from the
current frame, of the same view (current view (also

referred to as a target view}) as the current region.

corrélation predictive vechtor generating unit 1386

acguires infeormation on motion information of a

region of a frame (picture) of the same time as the
frame, of a view different from the view (current

view) o©f the current region.

the temporal

terating unit

The temporal parallax correlaticn predictive vector
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generating unit 136 supplies the temporal parallax

elation predictive vector, generated in this manner,
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elector 137 supplies the spatial correlation
predictive vector suppliiled fyom the spatlial correlation
predictive vector generating unit 135 and the temporal
parallax correlation predictive vector supplied from the

temporal parallax correlation predictive vector

ity

generating unit 136 to the encoding cost calculating unit
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difference value (difference image) betwesn the predicted

the predicted image generating unit 132 and the original

image pixel value supplied from the screen rearrangement

buffer 102. Moreover, the encoding cost calculating unit

a cost function value (also referred to as

ch inter-

)
S

n e rediction mode

Lo
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an encoding cost value)

using the difference image pixel value.
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uarther, the encoding cost calculating unit

selects & predictive vector that is closer to the motion
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motion parallax vector search unit 131 among the spatia

correlation predlictive vector and the temporal parallax

correlation predictive vector supplied from the gelector
137 as the predictive vector of the current region
Moreover, the encoeding cost calculating unit 138

generates a difference metion parallax vector which is a

difference between the predictive vector and the motion

parallax vector of

prediction mode, and prediction information including the
P k J
P

redictive vector and the reference image index to the

i

The mode determining unit 139 selects an inter-
prediction mode in which the encoding cost value 1is

minimized as the optimal

When the inter-prediction is selected by the

predicted image selector 1146, the mode determining un
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mode to the lossless enceding unit 106 which encodes the

information. These items of information are encoded and

Moreover, the mode determining unit 138 supplies
the mode information, the difference motion parallax

information, and the prediction informaticn in the inter-

informaticen on the nelghboring regions in a process for

another region processed later than the current region.
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ig. 13 is a block diagram illustrating a main

example of the temporal parallax

ion predictive vector generating unit 136.

includes a current region processor (target reglon
processcy; 151, & correlavion region processor 152, an
LI-prediction processocr 133, an LO-prediction processcr
154, a scheme-1 processor 155, a scheme-2 processocr 156,
a scheme-~3 processcr 157, a scheme~4 processor 158, and a

predictiva vector generating unit 158.
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The current regicn processcr 151 performs a process

{
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current region processor 151 supplies the acoulred
information on the current region to the respective units
ranging from the ccrrelation reglon processcr 152 to the

Li-prediction processcr 154. The correlation region

The correlation region is a region that is referred

To in order Lo use correlstion with the current reglion.

For example, the temporal correlation regio

3

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 correlation

parallax correlation region is & region &
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to in crder Lo use paral

the current

region and is a parallactically nelghboring region having

correlation predictive vector. The correlation region
neludes regions.
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The correlation region processor 152 supplies the
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picture buffer 112. Moreover, the Ll-prediction

processor 153 acguires the information supplied from the

current region processcr 151 and the correlation region
152. The Li-prediction processor 153 performs

ess in the L1 direction using these

Four methods of schemes 1 to 4 are prepared as the
prediction process. The Ll-prediction processor selects

nformation to &
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correlation image, and when the vector of the correlation

for generating the predictive vector acceording to such a

parameters obtained through the process to the predictive
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the same view as the current view, allocated to the
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rence image index O of List 1 is used

correlation image, and when the vector of the correlation

N

e
region is a parallax vector, the parallax vector
(reference parallax vector) is employed as a predictive
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

Scheme 3 is a scheme in which & frame (reference
image) of the time different from the current frame, of

o - . —~ . ~ TR o, - ~ e = N
scheme~3 processcr 157 performs a process for generating
the predictive vector according to such a scheme The
scheme—3 processor 157 supplies various parameters

obtained through the precess to the predictilve wvector

correlation image, and wnen the vector of the correlation

region is a metion vecltor, the moticon vector (reference
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parallax vector) is employed as & predictive vector. The
scheme-4 processor 158 performs a preocess for generating
the predictive vector according to such a scheme. The
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different reference images and view IDs but have
identical POCs. That is, the wvectors of the curraent
region and the correlation region are parallax vectors.
Moreover, the current region and the correlation region

have different view IDs and have identical P0Cs. That is

- F

the correlation region is an image of a view of a

o

S

-
Lre

e}

i

ent frame, of the same time as the current region.

Thug, Scheme 1 is selscted as illustrated in the table of

both the current region and the correlation region have

motion is small.
[0158]

in the example of the second row from the bottom,
both the current region and the correlation regions have
identical reference images and view IDs but have
different PCCz. That is, the vectors of the current
region and the correlation region are moticn vectors.
Moreover, the current region and the ceorrelstion region

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

14. S8cheme 3 is effective when a change i
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amount bpetween viewpoints is small

In the example of the first row from the bottom,

th the current reg

gifferent POCs. That is, the vectors of the current

region and the correlation region are motion vectors.
Moreover, tne current region and the correlation region

Yoo e - < - - L. O = LRrag . P
COTreLatLon reglion 13 an Jma;e CL a Ixame 0L &a GL;f@I@KL
- = - o0 o vy o < -~ % P, . 1Y N o
Clme, of ne 3ame view as the currant region. Té'}l.ib,

That is, for example, when any one [for

vector)

to the property of =z

view, the cc-located block is set tc be available. In
words, in the dependent view, when the properties

© S P - TN~ A I R o~ 1 vy o A
identical, the co-located biock iz zet to be not

available. Naturally, the same can be applied tc the
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ple, the Ll-prediction processor 153 and

the LO-prediction processor 154 of Fig. 13 perform such

Y

Whether or not the properties of the coding vector

f

and the co-loccated vector are identical can be determined,
for example, by comparing the POCs of the current region
and the co-located block with the POCs of the respective
reference images as illustrated in Fig. 13. For example,

the Ll-prediction processor 153 and the LO-prediction

agscr 154 of Fig. 13 perform such determination.

For example, when the POC (CurxPCC) of the current

region and the POC (CurrRefPCC) o
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processor 154 determine that both the coding vector and

example, when the POC (CurrPCOC) of

(—h

ant the POC (CurrRefPOC! of

the current region are identical and

the cc~liocated block and the POC

{ColRefPCC) of the reference image ofF
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co~leccated block are determined to be motion vectors or

parallax vectors {inter-view vectors), the co-located

ctor is set to be available (A of Fig. 16 or B of Fig

ccated block is deternmined to be the motion vector
and the other is determined to be the parallax vector

linter-wview wvector), the co~located vector is set to be
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sequence parameter set. These items of information are

information necessary for multi-view images. In other

s

words, the present technique can be applied without

i

adding new syntax to the seguence parameter setb.
1

views is included in the slice header. This information
is information necessary for mulitli-view images. In other

P 1 11lusftrat = = le Fo+ kN + foa
Fig. 19 iilustrates an example of the syntax of a

prediction unit of this case. Ag illustrated in Fig. 19,
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d without adding new
syntax to the prediction unit. However, since the
p

pplication of the present technique increases the number

Next, the flow of the respective processes executed

by the image encoding device 100 having such a
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conversion on a

v

1 input image. In step 3102, the screen

rearrangement buffer 102 stores the A/D-converted image

pei

In step 35103, the intra-prediction unit 114

predicted image generated by the intra-prediction and the
predicted image generated by the ilnter- dictiocn

smaller data amount

L

to when the image is

or & Karhunen-Loeve transform is performed, and

orthogonal transform coefficients are output. In step
5108, the guantization unit 105 guantizes ithe orthogonal

he 0T

transform coefficients obtained by the process of step
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step S108 is locally decoded in the felliowing manner
That is, in step S109, the inverse guantization unit 108
performs inverse guantization on the quantized orthogonal

-

transform coefficients {(also referred to as guantization

coefficients} generated by the process of step 3108

transform on the orthogonal transform coefficient

property corresponding to the property of the orthogonal

In step $111, the arithmetic unit 110 adds the

predicted image selected in step 5105
IS Iy

11% perform

inciluding a2 deblocking

- = o e 5 oy &~ v < o " o e oon 4
reconstructed image obtained by the process of 5111

10178}

In step 5113, the decoded picture buffier 112 and

tecoded imad enerazted by the process of step 5112 ard
SeCcoaen lnage generated Y ne pro.ess ol 3Tep oLl and

the reconstructed image generated by fhe process of

fi
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D
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5 Dby the process of step S108. That 1z, icssless encoding

information Lo a biit stream.
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In step 5115, the accumulation buffer 107

transmitted to the decoding side via a transmission line
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acoumulated in the accumalation buffer 107 by the process

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

25 IoTelotss o
(o182
When the process of step 8116 ends, the encoding
process ends.
(10183)]
390 [Flow of inter-motion prediction process)

Next, an example cf the flow of an inter-motion
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prediction process executed in step 85104 of Fig. 20 will
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be described with reference to the flowchart of Fig. 21

®

In step 8131, the motion parallax vector search

unit 131 performs motion search with respect to the
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a motion parallax vector {motion vector or parallax

vecter) of the current reglon which is the processing

parallax vector generated in step Si31 fo generate a
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138 performs a merge mode process using the spatial

correlation predictive vector generating unit 135, the

dn o e, N Ty oL
Iin step 8135,

138 compares the motion parallax vector of the current

When it is determined that both are not identd

and the merge mode 1s not to be applied, the ancc
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C 138 proceeds to the process of step
S136 and performs the parallax motion vector prediction

process using the spatial correlation predictive vector

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 encoding cost

calculating unit 138 skips the process of step 8136 and

In step 8137, the encoding cost calculating unit
138 determines whether the above process has been
performed in all inter-prediction modes. W®When it is
determined that a non-processed inter-predicition mode is
sraesent, the flow returns te step 5131, and control is
performed so that the subseguenit processes are repeatedly
performed with respect tc the non-processed inter-
prediction mode. That is, the processes of steps 3131 to

5137 are executed in the respective inter-prediction

When it is determined that the process has been
performed in all inter-prediction medes in step $137, the
encoding cost calcuelating unlit 138 proceeds to the
process of step S138. In step S$138, the encoding cest
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In step $1i39, the mode determining unit 139

o]

In step S140, the predicted image generating unit

132 generates the predicted image in the optimal inter-
prediction mode. The predicted image is supplied to the

predicted image selector 1

{01931

step 8105 of Fig. 20. When the intra-prediction mode is
selected, & zerc vector is stored as the motion parallax
vector. When the inter-prediction is selected in step

$105 of Fig. 20, these items of information are supplied

to and encoded by the lossless encoding unit 106 and the

encoded infermation is transmitted to the decoding side.

When the process of step S141 ends, the encoded

information accumulation buffer 133 ends the

prediction process and the flow proceeds to

1y

[Flow of merge mode process]
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In step 8164, the encoding co

138 determines whether a vector is present. ¥When it is
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predictive vector or temporal paralla

In step S165, the encoding cost
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138 determines whether a plurality of
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vectors is present.
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to the process of step S166 to acguire 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 S166.
(0200]

When a spa ctive wvector or a
temporal parallax correlation predictive vector identical

to the moticon vecteor cf the current regilon
the encoding cost calculating unit 138 acg

identical vector

acquires the reference image index in step
102011

When the process of step 53168 ends,
cogt calculating unit 138 ends the merge m

flowchart of Fig.
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cost calculating unit 138 ends the merge mode process and

the flow returns to the flowchart of Fig. 21.

S

1 bhe descriped witt

lext, an example of the flow of the parallax motion
prediction process executed in step 5136 of Fig.

-l reference to the fiowchart of

The encoding cost calculating unit 138 selects a

vectcr
2mong

index

ciosest to the motion vector of the current region

rhe remaining vectors, creates z predictive vector
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andit 138 ends the parallax motion vector prediciion
process and the flow returns te the flowchart of Fig. 21.
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[Flow of temporal parallax correlation prediction
nrocess)

Next, an exampie of the flow of the temporal
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Wnen the temporal parallax correlation prediction

¢t

process starts, the current region processcr 151 acguires
the view ID and

Fig. 24. 1In step

view ID and POC of the reference image.

In step SZ214, the correlation region processor 152
selects the correlaticn image in ascending order of the
reference image indexes of List Li. In step S215, the

region processor 152 determines whether zll
indexes nave been searched. When it is
all reference image indexes have been
searched, the temporal parallax correlation predicticn
process ends, and the flow returns to the flowchart of

R o
or Fig. 23.

D

Fig. 2
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Moreover, when it is determined in step S21
non-processed reference image index is present, the

correlation region processor 152 proceeds to the process
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processor 153 proceeds to the process of step S225 to

perform a scheme-4-2 process so that the predictive

M
jo3

cor is generated acc

rading to Scheme 4 cor 2.

o
process of step S225 ends, the fliow proceeds to the

not have identical view IDs, the Ll-prediction processor

153 proceeds to the process of step 3S226.
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In step 5226, the Ll-prediction processor 153

determines whether the current region and the correlation

Morecover, when it is determined in step 8226 of Fig.
25 that the current region and the correlation regioen

have identical POCs, the Li-predicticon processor 152

o

153

determines whether the reference image of the current
region and the reference image of the correlation region

have identical POCs. When 1t is deftermined that the

image of the correlation region have identical P0OCs, the

Li-predic

step 8228 to perform a scheme-l process so that the
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prediciive vector is gensrated according to Scheme 1.
When the process of step S2Z8 ends, the Ll-prediction
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essor 153 proceeds to the flowchart of Fig. 26.

Moreover, when it is determined in step 8227 of Fig.

the

Scheme 3. When the process of step S229 ends, the Ll-~

prediction processor 153 proceeds to the flowchart of Fig.

$

-

. o Eol L - N T < I ]
ig. 26, the LO-prediction processor 154

case ¢f Fig. 26, the reference

reference image. Moreover, when ithe process of step $234,
$237, or S238 ends, or when it is determined in step 3$235
that the current region and the correlation region do not
have identical POCs, the LO-predicticn processor 154

proceeds to the flowchart of Fig.

(02243
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Moreover, when it is devermined in step $241 of Fig.

praesent, the predictive vector generating unit 159
proceeds to the process of step 35242. In step 3242, the

prediciive vector generating unit 158 determines whether

the Jjump flag of L1 only is 1 or whether the jump flags

When 1t is determined that the jump flag of L1 only
is 1 ox that the jump flags of L0 and L1 are ldentical,
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159 acouires an LO-reference vector. In step 35246,
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predictive vector generating unit 159 acquires a
reference image index of L0 reference and the flow

ceeds to step $5247.

158 uses the Lli-referencse vector or Li-referance vector

ig. 24 to end the temporal parallax correlation

prediction process, and the flow returns tce the flowchart

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

process starts, in step 5261, the

scheme~]1 processor 1

55 determines whether the POCs of the
current region and the reference imege of the current
region are identical. When it is determined thai the
PCCs of the current regicn and the reference image of the

the scheme-1 processor

the flow returns to the
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In step 8273, the scheme-3 processor 157 calculates

1

the inter-view distance 1 between the current region and

distance 2 between the correlation regicn and the

the scheme-3 processor 157 determines the jump flag of

[Flow of scheme~4-2 process)

Next, an example of the flow ¢f the scheme-4-2

process executed in Fig. 25 or ¥Fig. 26 will be describ:
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current region and the reference image of the current
region are identical. When both are identical, a coding

vector 1s a moticn vector. When it is determined that
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the current region and

the reference image of the current region. In step S84,
the scheme-4 processor 158 calculates the inter-view

distance 2 between the

reference image
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of both vecters are identical. Thus, in this case, the
co~located vector is set to be available.
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scheme~4 processor 158. When the process of step SZ85
ends, the scheme-2 processor 156 ends the schemme-4-2

process, and the flow returns to the flowchart of Fig., 2°

By performing the respective processes in this

the wector of the current region is the parallax vector

Due to this, the image encoding device 100 can suppress

decrease in the encoding efficiency.

[Image decoding device]

Fig. 31 is a block disgram illustrating a main

confliguration example of an image decoding device which

is an imege processing device

300 illustrated in Fi 31 1 levice that corresponds

tc the image encoding device 100 of Fic . Th is,
image decoding d data

(bit stresm), which 1is generated through encoding a

multi~view image by the image encoding device 100,
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guantizaticn scheme cf the guantizaticn unit 105 of Fig.

transform on the ccefficient data supplied from the
inverse guantization unit 303 according to a scheme
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o llax compensation unit 312 via the
selaector 310 at a predetermined timing oy based on a
request of an external unit such as the intra-prediction

a

unit 311 or the moticn parallax compensation unit 312.

11. Howevey, the intra-prediction unit 311 performs

intra-prediction only with respect to a region in which a

predicted image is generated by intra-prediction during
encoeding.
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The motlon parallax compensation unit 312 performs

PR S - R T N iy P, © 5 T ~, fad o P
motion parallax compensation uniit 2312 performs moticn

parallsx compensation with vespect to & reglon in which

The motion parallax compensation unit 317 supplies
1. o 4 ~ PR <o o
the generated predicted image to the arithmetic unit 305
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together with the decoded plcture buffer 308,
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Although the decoded picture buffer 309 srases the
20 decoded image when a processing target view changes, the

image as it is. Moreover, the decoded multi-view picture

buffer 321 supplies the stored decoded image {and the
G
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image) to the decoded picture
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buffer 309 as a "decoded image of a non-processing target

view" according to a request of the decoded picture

view (and the view ID and POC of the imzge)'" read from
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the deccded muliil-view picture buffer 321 to the nmotion

parallax compensation unit 312 via the selector 310.
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accumulation 331
acguires 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
motion paraliax vector used in the predicted image

genesrating unit 336. The motion parallax vector is used

the process for another region,

The encoded

mation or the decoded meticn

selghboring region to one of the
spatial correlation predictive vector generating unit 332

and the temporal parallax correlation predictive wvector




correlation predictive vector) of the predictive vector
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Moreover, the encoded information accunulation

5 buffer 331 supplies the difference motion parallax vector
included in the difference motion parallax information to
the arithmetic unit 332. Further, the sncoded
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The temporal parallax correlation predictive vector
generating unit 333 generates a poral paralliax

such as the information supplied from the encoded
30 information accumulation buffsr 331, the information such
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temporal parallax correlation predictive vector to the
arithmetic unit 335 via the selector 334.

regicrive vector 18

n predictive vector
generating unit 332, the selector 334 supplies the vector

te the arithmetic unit 335. Moreover, the temporal

parallax correlation prediciive vector 1s supplied from
the temporzl parallax correlation predictive vector
genarating unit 333, the selecter 334 supplies the vector

The arithmetic uni

parallax vector supplie

accumulation buffer 331
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region. The ithmetic unii 335 supplies the
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The predicted image generating unit 336 generates a
predicted image using the reconstructed motion parallax
vector of the curreni region supplied from the arithmetic

unit 335, the reference image index supplied from the

enceded information accumulation buffer 331, the pixel
d from the decoded picture

cuffer 309, The predicied image generating unit 336

supplies the generated predicted image pixel value to the

predictive vector generating unif 333 can generate the

parallax c tive vector as well as the
metion correl vector similarly to the

correlation predictive vector even when the vector of the

current region is the paralizsx vector. That is,
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image decoding device 300 can improve the encoding

correctly decode the encoded data generated by the image

{Flow of decoding process|
Next, the flow ©f the respective processes executed

by the image decoding device 300 having such a
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transmitted thereto. In step 8302, the lossless decoding

unit 302 decodes the bit stream {encoded difference image
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In this way, the reccenstructed image is

In step 85307, the loop
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15 is rearvanged. The decoded image 1s output to a display
(not 1llustrated) and is displayed.
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in step
the decoded irn
20 in step S307.

When the process of step S310 ends, the decoding
process ends.
25 (62971
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performs a parallax motion vector prediction process.
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reference to the flowchart of Fig. 23. However, in this

process and the temporal parallax correlation prediction
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not possible to create an appropriate predictive vector.
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vector and the predicted image generated in these vector

determines a mode
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Fig. 32 is a block diagram illustrating a

configuration example of the vector predicting unii 433
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By executing the processes 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.
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Fig. 47 is a block diagram illustrating another
configuration example of an image decoding device to
which the present technigque is applied.
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An image decoding device 500 illustrated in Fig. 47

iz 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
between views similarly to the image encoding device 400.
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As 1llustrated in Fig. 47, the image descoding
device 500 includes a meoticn compensation unit 512 and a
bhase view decoder 521.
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The shift amount calculating method of the parallax

vector determining unit 571 is not limited as long as it
1

o

is the same as the para
but the method is optional. For example, any one of the

parallax vectors of the neighboring blocks may be

[0403]

: i

When the motion prediction/compensation process
starts, the mede determining unit 531 deccdes the inter

[

mote in step 5501 and determines whether the inter mod

is an inter-prediction mede in step S507Z.

When the inter mcede is the inter-prec

¥

the vector decoding unit 533 determines

in step 8503 and periforms a vector decoding process Lo

i

deccde the residual vector to generate a predicted image
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credicticen mede, the vector deceding unit 534 performs a

t

vector decoding process to decode the residual vector to

(e

nerate a predicted image in step S$504.

<]
0406

ey

s
P

bint F~
[

WOOX

.m,
Lt
O

vaector decoding process]

P

An example of the flow of the vector decoding

\

process executed by the wvector decoding unit 533 in step

b A J:.J
8521, the lossless decoding unit 302 decodes the residual
.
10408
in step $5322, the lossless decoding unii 302
decodes
04097

In step 35523, the lossless decoding unit 302

or

in 8

predictive

image generating unit
Py p
556 generates the predicted image using the

motion/parallax vector generated in step 8524,

&
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In step S526, the vector infermation accumulation
buffer 455 accumulates t

flow returns to the flowchart of Fig. 51.

the vector information and the

When 1t is determined that a neighboring block of a

o 4o ‘

current picture is to be referred to, in step 8542, the

&5
evd
Q
9]
e
H
0
j\ 8]
143]
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vector generating unit

552 uses the encoded vector of the neighboring block as
the predictive vector and the flow returns to the
flowchazt of Fig. 5Z.

(0416}

Mcoreover, when 1t is determired in step 53541 that
the block 0f a different picture is to be referred to,
the selecter 554 proceeds to the process of step $543 to

determine & view of which the picture is to be referred

When it is determined that the picture of a

differxent view is to be refexrred teo, in step $544, the
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553 generates a predictive vector of the view direction

s

from a encoded co-located block that is expanded in the

iew directicon and the flow returns to the flowchart o

I

- = < N ~
the picture of the same view is to be referred to, in

o ) - I g 4 - . - A, 3 - -~ - -
step 8545, the different picture-based predictive vector

G
generating unit 553 generates the predictive vector of
10 the temporzl direction from the enceded co-located bleock

and the flow returns to the flowchart of Fig. 52.

|-)

ation process

picture-based predictive vector ge
C,)

executed in step 5544 of Fig. 53 will be described with

reference ©o the flowchart of Fig. 54,

20 ctive vector
parallax
ift amount
from the parailax vector of neighboring block
[0421)

25 In step 5562, the inter-view reference vector
generating unit 572 selects a co-located block at a
shifted
(6422)

In step 8563, the inter-view reference vector
30 generating unit 572 generates the predictive vector from

the co~located block and the flow returns o th
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henr it is determined in step S$581 that there is

direction vector is non-zexo, the parallax vectoer

Morecver, when it is determined in step 5581 that

i

I Llocks in which the value ¢f the
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Y-direction vector is non-zero, the parallax vector

determining unit 571 proceeds to the process of step
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a predictive vector may

vector {(co-located veator) 622

fote
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or a giobal parallax vect

example,

liustrated) .

1 vf a current
the dependent view
be obiained using a

ted

or l\’?"\o",‘“

view of the

a predictive vec

Moreover, the co-loc

vector

1uS ng the same order

decocding-side device,

el

ne

formed in both encoding

< 2 Y
wWhioh

cne

current

(PMV) of =&

picture

picture €01

ated block 822 or the

the predictive

the same prediction
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side and the

the co-locate
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% vector, and the like may be explicitly

from the encoding side to the decoding side. Moreover,

the information on &

amount computing method may be

transmitted from the anceding side to the decoding side.
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vector that is global (for each of predetermined units
such a&s pictures, slices, LCUs, oxr CUs, for example)

ture indicates a parallax amount between views.

C
A methoed of generating the global parallax vector is
1

A specific enample of the global parallax vector is
disclosed in Junghak Nam, Hycmin Choi, Sunmi Yoo, Woong
VC-CE3 result on KWU's advanced

method based on global

STANDARDISATION ORGANISATION INTERMNATICNALE DE
NORMALISATION ISO/IEC JTCL1/SCZ3/WGLLI CODING OF MOVING
1

PICTURES AND AUDRIC, ISO/IEC JTCL1/SC29/WGL
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set for one screen unit or may be set for a plurality of

As described above, in the present speci
by taking the fact that the parallaxz 4 and the depth 2

can be converted uniguely into consideration, an image of
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sarallax d and an image of which the pixel value is a

b
b

normalized value vy of the recipreccal 1

will e collectively referred to a depth image (parallax

E
. The

image) . In this example, although a color format of

[o3

epth image (parallax image) ig YUV420 or YUV400, ancther
color format may be used.

[6453]

information (parallax information). Farther, one that

maps the value I or y is used as a depth map (parallax

—

oY

ot
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[Generation of predictive

M

veo
el o - T s o~ b 3 o PR R P
The predictive vector is generated according to a

method corresponding to properties of both a coding

vector and a co-located vecter, for example, as in the
table illustrated in Fig. 58.
{0455]

For example, as illustrated on the sixth row from

-

the bottom of the table of Fig. 58, when both the coding
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Morsover, for example, as illustrated on the secend
row from the bpottom 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.

In contrast, for example, as i1llustrated on the

R I T R 3 1 . £ i) & : £ .
f1fth row from the bottom of the table of Fig. 538, when

i} 32 . U, & P wm vy e e e
The CeCing VeClor 18 & nMoltiocn veClox

vecior candidate.

Moreover, for example, as illustrated on the fourth
row from the bottem of the taeble of Fig. 58, when the
coding vector is & motion vecter and the co-located
is an intra mode, a motion vector of a base view of a
block shifted by a global parallax vector is used as a

predictive vector candidate.

15 a parallax vector [inter-view vechtor)

coding wvector i

and the co-located vector is a motion vector, the global

431

parallax vector is used as predictive vector candidate.

Further, for example, es illustrated on the first
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image encoding

encoding device 400 illustrated in Figs. 35

description thereof will not be provided.

case 1s performed in

with reference to

flowchart

the
the vector predicitic

the

these process

When the

starts, in step S601, the selector 458 determines

s

=
O

-
et
JagR A

example of the flow of the predictive vectox

generation process

wnich
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step $603 ends, the

step 3603

471

When it is determined that

a motion vector, the flow proceeds
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is determined that the mode of the co-loca
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metion vector, the flow proceeds to step 3623,
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global parallax vector as a predictive vector. When the

o

process of step S624 ends, the different picture-based

predictive vector generation process ends and the flow

b s o N £ § : N . - S . .
Morecover, when it is determined in step 5622 that

the fiow proceeds to step $5625.
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vector. When the process of step 3625 ends, the
different picture-based predictive veciocr generation
0

process ends, and the f£1

&
o}
2
@
G

ver, when 1t 1s determined in step 5621 that

the coding vector is a parallax vector, the flow proceeds

o the flowchart of Fig. 61.

O

~J

(6477;
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Iin step 8631 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 bleck is a parallax wvector, the flow

proceeds to step S632.
(04787
In step 5632, the intra-view reference vector

3

generating unit 473 sets the ce-located vector as the

predictive vector. When the process of step $632 ends,

the different picture-based predictive vector generation

h

- ~ - . ol S &% - - s = et v - e
Drocess ends, anc tng riow retu to the flowchari o

ot
.
w

Moreover, when it is determined in step S631 that

the mode ¢f the co-located block is a metion vector, the

i e v - ke ~ o A T < e 4
flow proceeds to step S€34. In step 5634, the inter~view

&
o
th

erence vector generating unit 472 sets the global

T
QD
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allax vectoxr as the predictive vector. When the

process of step 8634 ends, the different picture-based

predictive vector generation process ends, and the flow

=y EE Y Tewehart s )
returns o the flowchart of Fig., 58,

<

[
[ExN
0
<o
—



2
o

(o
]

133

Further, when it is determined in step $631 that
the mode of the co-leccated block 1s an intra-prediction,

the flow proceeds to step S635. In
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By executing the respective processes in the zbove-
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¢ encoding device of th
can generate a predictive vecior using the co-located
block and the global parallax vector. Due to this, the

image encoding device can improve the prediction accuracy

predictive vecteor and improve the encoding

various processes executed by the

image decoding device of this case will be described. In
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handling of a remporal correlation block and a

eighboring block. In vector predic

)

ieon, whether a

image of the enceding block is identical to the type of a
reference image of a temporal corrvelation block (that is

1

when both reference images are short reference images or

motion

reference image of the temporal correlstion block are

short reference images, scaling of the motion (parallax)
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The encoding process of the image enceding de

400 is performed in the same manner as that (Ffirst

an example of the flow of a PU motion {paralla

zvice

vector and reference index generation process executed

the moetion prediction/compensation unit 415 as the

process corresponding to the inter-motion prediction

process executed in step 5104 of Fig. 20 will be

described with reference to the flowchart of Fig. §7.

[0508]

inter-mode generating unit 431 determines whether ti

When it is determined that the inter mod

=
merge (skip) mode, the flow proceeds to step S703.

>p 8703, the reference index determining unit 432

the vector predicting unit 434 performs the process

the merge (skip) mode to generate a motlcon {parallax)

vector and a referesnce index. When the process of

8703 ends, the flow proceeds to step 3707.

Moreover, when i1t is determined in step 3702

the inter mode 1is not the merge {skip) mode, the proces

proceeds to step S704. In step 5704, the vector

by
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processed.
[0512]
In step 8708, the lossless encoding unit 106

codes the selected information. When the process of

the merge (skip)
Fig. 67 will be

flowchart of Fig. 68,

$711, the

reference index determining unit 432 creates & candidate

motion {parallax) vector and a reference index from

spatial

[G515]
In step 8712, the reference index detfermining unit

432 generates a reference index for temporal correlation

iy

n step 5713, the vector predicting uniit 434
Ao

1

ax} vector from

[

3
x5 2 candidate motion (p

3
jall

genera
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temporal correlation blocks.
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number the candidate list (Y' < X), the flow

proceeds tc step 3720.

V]

In step 5720, the vector predicting unit 434

.

Moreover, when it is determined in step 5716 that

the number Y of elements of the list is greater than the

generates an element index of the candidate list.

[0526]

the vecho:
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indicated py the element index. When the process of step

5722 ends, the flow returns to the flowchart of Fig. 67.

rry

executed in step 85713 of

£8 will be described with reference to the flowchart of
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the flow proceeds to step 5767. In step $767, the vector

generates a new zars motion

han 2 (not A < 2), the flow proceeds to step ST68.
20 Further, when it is determined in step 3766 that the

number A’ of slements of the candidate list is

o

the vector predicting unit 433
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5 generates an elemenit index (flag) of the candidate list.
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In step §769%9, the vector predicting unit £33
acguires & moticon (parallax) vectvor indicated by the
element index. When the process of step 8769 ends, the
30 flow returns to the flowchart of Fig. 67.
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position A0 is neither an intra mode or not avail

the flow proceeds to step S5783. In step 8783, the vector

predicting unit 433 at the

position AQ refers to the same reference image as the
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When the process cf step 5784 ends, the flow
returns toe the flowchart of Fig. 72.
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determines whether the block at Rl is an
intra mode or not available
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candidate. When the process of step $788 ends, the flow

returns to the flcowchart of Fig. 72.
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74 that the block at the position A0 is an intra mode ©

not available, the flow proceeds to step 579%4.

L

In step 87984, the vector predicting unit 43

selects & block at the position AlL.
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74 that the block at the pesition Al is neither an intra
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Iin step $797, the vector predicting unit 433
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determines the presence of a scaling process for the
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in step 8798, the vector predicting unit 43
determines whether the motion {(parallax) vector of the

neighboring block is to be excliuded from the candidate

based on the determination result of step S797.
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of the left block from the candidate. When the process

step 5789 ends, the flow returns to the flowchart o=

Morecover, when 1t is determined 1n step S788 of ¥Fig

74 that the motion
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excluded from the candidats (to be included in the

{parallax) vector cof the neighboring block based on the

When 1t 1s determined that scaling is necessary,
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the flow proceeds to step S80I, In step S801, the vector
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motion (parailax) vector of the neighboring block
the process of step SE01 ends, the flow returns te the
flowchart of Fig. T2
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that the reference image of
the neighboring block 1s a long reference image, the flox
returns to step 8816. That is, in this case, since the
types ©f the motion (parallax) vectors of the encoding
: and the neighboring block are not identical, the

moticn ({parallax) vector of the neighboring block is set

o bhe excluded from the candidate.

Moreover, when it is determined in step $817 that

the reference image of the neighboring block is a short

the flow proceeds to step SB18., In this

motion {parallax) vectors of the encoding block

and the neighborin

g block are short reference imaces.
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sting a candidate motion (parall from the
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reference to the flowcharts of Figs. 76
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[Fiow of process during decoding!

in order to correctly decode the encoded datsa

obtained by encoding in the above~described m

o

nner,

prediction may be perfcormed on the decoding side as the

2dictive vector are aifferent,

the predictive vector ig set to be not available.

That is, for example, when the type of a reference
image of the enceding block is identical to type of a

whern both reference images are short reference images or

long reference images), a moticn (parallax) vector of the

e P . 7 3 AN - . S
VeCouocys are eXxciudea JrXom Lhe Cangld

)

both the reference image of the encoding block and the

reference image of the temporal correlation bklock are

e P : cm T T o= . £ o P -
scaiing of the noticn (parallax) vector of the temporal

correlation block is not performed,
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the encoding side.

Iin step 5862, the

determines whether the prediction mode is a merge (skip)

mode .

is determined that the prediction mode is a

1md

merge (skip) mode, the flow proceeds to step S863. n

3
Lo

3272 anc

i
P

step 5863, the reference index determining unit

the wvector deccding unit 534 performs the process of

¥
)
.
o

merge [($xipj mode To generate a motion (parallax) vector
and a reference index. When the process of step 5863

ends, the flow returns to the flowchart of Pig. 34.
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manner as that described with reference to the flowchart

o5 -3 Sy g ey e £ .01 P wrd e
. 85, the descripticn thereof will not be provided.

When the motion (parallax) vector is to be excluded
from the candidate, the flow proceeds to step S1002. In
step 51002, the vector predicting unit 433 excludes the
motien (parallax) vectcor of the block at the position Bl
from the candidate. When the process of step 31007 ends,

the flow proceeds to step $1011 of

3

e
- ~

¥

ig. B8 that the motion (parallax} vector is not te be

excluded from the candidate, the flow proceeds to step

S1003. In step 81003, the vector predicting unit 433
uses the moticn (parallax) vector of the block at the
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candidate motion (parallax) vector of the block at the

position BZ. Since this process 1s perior in the same
manner as that reference to the fleowchart
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By executing the respective processes in the above-

described manner, the image encoding device 400 can

these
device

not be

500 can

corractly decode the encoded data and suppress a decrease

[Suwmmary of handling of moticn (parallax) vector!

N R o2 . M e e s
In the abkove, a first SXampie has bheen described

Resides

example, when

are long reference images, the motion (parallax) vector

e B A nlock mav be used & e marndd dste
O une nelghporing 2LoCA may pe used s The candidate

to the same reference images. When the enccoding

reference images, the motion (paral

ax) vector of the
from the candidate, and

provided.
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72 are executed in the same manner as ihe processes of
this caseg, the description of these processes will not be
provided.

5 [0744)

r
S

The prccesses of steps $1031 to 81038 of Fig. 81

are erxecuted basically

fald T2 s
of Fig. 73. When the

ends, the process of

{paraliax) vector from

>4 L CwW rei
N R T -y DO S 3 e
TLOWChartT Or ridg., VAN Moreover, wien i

step 81035 that the block at the position Al is an intra

mode cor not available, the {lo

ot

(@3

Fig. 92.

However, when 1t is determined in step $1037 of

¥

1

hat the DLoCK & n

>
T

> position Al refers Lo a

4
Ih

1§

erent from that cf the encoding block,

- O ]
2 the flow P

]
]
O
m
(D
Q
i
o
O
0
ot
(®

51035,

T

tep 531039, the vector predicting unit 433

determines whether both the reference ims




e

.

L
&
&

n -
o o & O U © om0
@ w O @ n P = e
o 3 o+ R ) o ¢ 0 e
o) G o)} 0 4] . &} O = o) o { ~ & o [53)
— 100 O F0 £ W o O 4 P ]
I U4 P v e 0 [SR N . W N i et
@ o 0 w0 g Gt M@ ) [OPI = 6w
(VA B - 6 Heg S S - o c e o
O ST oy P o) O ST A R ! 2
— ® ST i) I o R QO » @
[ 1 o e " 5] s} A [ It 1.3 Qs © i3
1y A ~ O ) 43 - = " 4 L o) - o e 03 @
I O a o O C O i3 0 X 1] - EA] o
(O o} e 8] o RO R O @ o~ W . 0 e~ w1 C
N e O A O i > o w oy % (2B jub
VI & S o M SRR el 0 o D o TR S B o Y B o
S - — @ oG —~  Q @ L R I
M I m oow o @ X e [7a B -] . — 3 T
o 4] 33 fig 0 i it b - ooy [I ] 1 )
g o T W Yo e ) . O © - o Y G R .
@ % EE ) T4 @ W le R R s 3 S o © e & I &}
& © G B - oo o e o0 0
o 0 . i 0 o G 0 2 T o [ € = = [T
o - o s 3] e oo o i = ~ 2 9] G o
(S o T s T & el D g i o oD . Q@
o et Lo [ Ut G Iy B T & o T
@ EEI ) : vy W OIS uy 0 - w0
O & L o o 3 e a1 jod ™ [l e8] [ ] ~ —i
ot T s 0n - @ It . P G o I R S 7 S o o} oo O T B
8 in Y, 7 o) ko] b e 0. —~ =g @ [iA]
[T B o E O ~ @ +3 : G S Sy @
~ [O IR R ) ! vl . 4ol 0] ¢ 4 o o U oM
n ¢ 7 @ N - e - T 0 £ w L n I uy B o e (G S
33 = o o W 1] A i o 3 e e}
i [ I 1§ I i3 oMo O @] 8] Q) W fu G (&N « U o
< o P O I — 4D o T e N s 0
o ©n O . -] -t (% % O U oy~ [ 3N
QU s i uy & oy NS o s U 2} Q i o) i KSR [
o %) PG ¢ ¢ o i o @ et e o v o o
= e o = i P S O N & SR PR o T o B s O, vy U 5 .
o &} 0y ) = £ [ ol ] TR JS I 1 R N 0] om
~ 0 0o @ B S (OB @ @ 4 P T VN B S R
t [ S [SIR O ~ 4 a @ Jo [ 1Y [ 2} U] O (= i8]
[} HE ¢ W Q n 0] 0] ] U oy [ IR o) 43 [ e R
> o o ge] 03] e L 44 g 8} a & L L b3} [ - Y 4
e} @ o0 o T B #) 1) ] St N Y4 3 0, s} et Q) Q i}
) Lt A 1} 33 ™~ e 4 N o $u¥ Q O 4§ L +) <& o]
g )] I 0] 7} (3] T 44 @) ® e} | ) e o 8] s S 13 «© [
O bt g 2] £ O G O ar @ @ W £ |8 & $od a MO .
= o @0 [ ooo-onm 0 O R B T B T e = I
[l Q G & el ] 2 - 1] O on U e @ — > 3 3] o BTN 4 w2 @] oy
fes} JE R 4 [G I @)Y Q@ < et [ I S o o @ & L @ o)
<t +3 oy O <t el w0 o {4 N QO £ e} 8] 1§ m g [}
=~ - LR [N T A i3} )] O o5 ™~ a 0 O U] 8] 1]
o . BN O E I N o £ I T ¢ B Q. 0 > b L N It
= > [ D VI €4 B ~ 6 4 oo T4 e a1 O D O 49 44 4]
) < 18] < 1 ot
vt et o et IS8l



i
[63%

™1

vy

'

P~

51081

step

A -

in

X

ermined

Lhion

posi

the

at

ock

®
o
&
Y
-t
[t

ag
A

re

A8}
[&8)
(%]

-

Q
i
A
/)]

Ly

e

1

675

Fa——

ing

encod

the

ether

"

wl

ines

3

3 e
determ

W
i

[—

ey

i

andidate

a O

b
=

of

procass

&

P

g

uy
i

=y

O
i

O

8

vined

"
Y

gt

dete

o

M

-

=1

o
jo)

=

ey

O

'
i

—i

€3]

o
el

oA

Bne

ATEe I

Sam

o
@2

th

+

5oy
EE

1!

Xeoute

P

oth ref

b

Y

13

rt

&

flowch

the

of

are long

~
9
)

T

oy
S

Pl

P

(o3}

{075



W I Wy - - (3] ¢ N s L0 -y A
c H * m ~H i M a 0 Q. i T
4 = i N & ! 9] > Q [ & [ S I LV R .
) @n o — . Wy Do U Do & i
o3 o mc - L ot « o, - ] ) el ) st .“.M 3 ] Ut o ~
C el wd O ] b o) = 3 [} & > e s o) ~
[ON. [ A Py Ly e I 0] ) o = it o & > o] ] @
O o ¢ — @ it -1 (@] e P @ OS] ) 0
oW I s A L w > a SRS B = i 9] oy ™ ot
& oo ey - & O ; 1 i O o - oy = o Ie a1 >
ke 3 e @ T i > - 8] o) " © ’ 4 &
a0 s T o & o R o o ~ - LT
I I RS S S R @ 4w T T
o s o @ O s~ i 4 Q) Q jon 0 o [ (2] 3 1 jo
o, ! s w7 — M o R = -] o
(SIS o R T v ® n 0 oY oy e A
(VI = a4 #0494 o £ oUW o TN SU T
= 3 g o A 0O 3 5 e € Y O R .
a3 1 Uy a | o . [15] = H -] 6] W ~r ] o &)
QO B oyy  ° oy A G o o W Z 200 i N N I
il © QO K| ie) Q @ ) 0] i J 4} £ ks e
- o on W w =4 o - T S )] m G NS
T L B N o S s S © AU O R wP S O T ST « AN @
T R S S B N R S B o) o oo e [T o TR o
[N Ly O 0 &} i O A Q o = g
™ n 9 44 O 5 W £EoM [FIRR o O N 6 @ I £
— o O 5 9O ST B o 0O ST N e -
{5} 8] 0 jo Ch [ a4 [oN = e i) ] e} i
w0 Sa ¢ o 4 — " 4]
©w T g [ORE (N O RN 6 S ¢ 4= ~ oA B Nt
Q 2o L b 3 O AV B ( +3
o} o) o W 1} - o i §.f G 0] e O 3] 9] O
$.4 oo e o T W Il , W @] ST S B it i e ~
Lo T N ) > o L00m > W g @
1 - DY ) W o - [V 5 B & PR Q
Yt N ) s o 0 TR | I oI o e [C R o
o] O i s T R oo [V S 0 @ + >
o T T - S & B o 0 B w4 ~ 3 o e ja . ]
v G o’ O B N & -] S &) N S O o a . s
o O o B o O A 2@ N R R 5 I o BTG R O
B S PaEEE =T = G b D oS R A TR G T oo W o
E T R = R N T @ N e v ED ~ o U o~ om g o
[ I R ) Moo 0 > B e TR [ .
N : C, O = -1 o o U Q o Yt e} & L Q - A o o
Z . L & S (4 O] (SIS @] & o T O (S Q
. i’ t 1 e & “ & - ! &
SN T TN -2 & N o - o o [ S R ) (OB, NN R )} oo
& (LR = IE R N o o o S 2 2 om . <0 ©
U g M R A e 3 G) a g - o 1} § £ v e
ke €] O MoTOooQwoow oo i ol £ & O O b ' = I 3 M) @
0 M w8 O o G W O W Q z £ - C 4 O O mwm
m O | P ™ U i [ noor n ) (RS & U G40 = & a
W R OB\ (VR N o VI BN S ) N 1) S o 0] a =
I & [ P N & @ i o e R o B SO S @ e £ = o A

5
0
18
15
20
-
5

-



=

<

[

(63

™

%3

LT

<o

{ad

193

cesses can be
executed not only by hardware but alsc by software. When
the series of processes are executed by software, a
program included in the scoftware is installed in a

computer. Here, the computer may be a computer

integrated infto an exclusive hardware oy a general-

In ¥Fig. 85, a CPU {Central Processing Unit) 701
a perscnal computer 700 executes varicus processes

according toc a program stored in a ROM (Read Only Memory)

sy al - < g o g o~ - 3
CPU 701 to execute the variocus processes is also
- w4 e 1 s g - M
appropriately store n the REM 703

The CPU 701, the RCM 702, and the RAM 703 are
connected to one ancther via a bus 704. 2An input/output

interface 710 is also connected to fthe bus 704.

the like, an outpub unit 712 formed of a display formed
of a CRT {(Cathode Ray Tube] and an LCD (Liguid Crystal
Display), a speaker, and the like, the storage unit 713

formed of

unit 714

el - o - ey ny e " R S - ey %
114 performs a communication pYocCess via z netwerk
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the video or image on & video screen of a display device
1

reproducing process such as D/R conversion and
amplification on the audio data input from the decodsr
904 and allows the speaker 908 to cutput the audio. The

may also perform an additional

process such as the noise removal to the audic data.

The axternal interface 508 is the interface for

the audioc stream received via the external interface 809

may be decoded by the decoder 904
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sce 908 also serves as

the television apparatus 800, the encoded

stream in wnich the image is

The control unit 910 includes a processor such as

Qr

CPU and a memory such as a RAM and a ROM.

steres the program executed b

"

7 the CPU, program data, the

WIN Vo A e N N S s I = S = \ ] e L T 3 s
EFG date, data obtained via the network and the like.
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encodes and modulates the audio data to genarate

)

transmission signal. Then, the communication unit %22
transmits the generated transmission signal to a base
station {(not illustrated) wvia the antenna %921. Moreover,
the communication unit 2822 amplifies a wireless signal
received via the antenna 821 and applies freguency
conversion to the same to cbtain a reception signal.

hen, the communicatlon unit 822 generates the audioc data
7 !

ted audio data to the audio codec $23.

173 — - LI A T ¥

71 pands the audio data and D/A
converts the same to geénerate the analceg asudic signal.
i » = =171 % o0 ~ 97? Irn T es IThe ot v ey
inen, Tne zudio Ccoaead L3 BUppLies Lhe generziet audlio

i oy g o S R O 2 ] e 3 o o e b o
control unit 931 generates chnaracier cats ComposSing une

[ ] 1 3% e T 1 B JRR Y - S e T o g = 3 RN
allows the display unit 830 to display characters. The
I e 7 < - T v - 3 3oy Ao o o= R -~
control unit 831 gen e-mall data according Lo a

the generated e-mail data to the
G22. The communication unit %27

ates the e-mall data to generate the

station (not illustrated) via the antenna 9%21. Moreover,
the communication unit 372 amplifies the wireless signal

recaived via the antenna 221 and applies the freguency
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Lo obtain the recepition signal.
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Then, the communication unit %22 demcdulates and decodes

the recept signal to restore the e-mail dat

ot

3

a
cutputs the restored e-maill data to the control unit 931
The control unit 9321 allows the display unit 83

3

display contents of the e-mail data and allows the

¢t

storage medium of the recording/reproducing unit 929 to

The recording/reproducing unit 929

arblitrary readable/writable stcrage medium. For example,

Moreover, in the television-phone mode,

the multiplexing/separating unit %28 multiplexes the

audio stream input from the audio codec 923 and outpu

the multiplexed stream to

he communication unit 922 encodes and modulates -he
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stream to generate th

Then, the
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the video
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2 stream and
the video T

audio codec 923

o
s

in the mobile phone 920 confi

uncticons of the image

1g device 50




Y oW iy
. ¢ [N w ) o
e S N 3 [S I o ot 2 .
1) i - - 4 [} < Q) [l
® & L > « 5 B fa o mw — w© N ) e 2 ©
I TS B ¢ R - A e A o0 oo
S-S R C R & R VA ¢ 3 [T S\ R © oo
it P e I S as @ ) ) — e e - =
o Iy (U O PR o Bt 3 o0 ¢ §) (ORI =
X & : ¢ o, A @ S N S (ol o oo 5 ©
- &Y w W EH g T o @ e @ - N
C Q. U g : ] ] ) 0 e o~ Iy 1] i)
pa) N ~ BN (+ BN &) N C N © S o PR VN * B < 0 > R B S R O
o] @ S SR NI SR ¢ - w U o« TR O
QO [ P A TG T At SO SRS S TR S ST VR TR ST B . a
- 200 w7 o @ 0 et N - (OIS P @ WM
jax @ (A B O B = B T & . o og 4+ o 4 o @D mWD d o Q
) O W O g A & W 0 0, B 5 O woo» X
= el e B & L T - Z S S ¢ P - A L B & MR IR B o G 9
~ s} - o a: I 5 D 6] [\ I 1y > a3 Q @
o I« T N T S B B < VRN N T - U e Y
I @ 43 @ o A S g oo O @ N oM D o @ g O
o i o . S T = S I Wi > B SR B Q. 0 L W oW O
T 0, S R T S ENY o o9 Ay 0, N s b ™ o
& =] R A S B L B © B ) R I O U T )
o) P o O b o La ol m 8] ] > 9] 623 N 1.3 wy a3 Q
Q e ko] o [ ot . L « O 9] o3 = T O - | o s 3 ]
< @ 0} O o0 [®) o S 4 oW VIS B o P @ oo 1
(@) o Q N B IBEEe B G G B S B
o o “ i 4 o St ] Q) ] 0, 42 S oo u 0 ) p
o a3 @© &y @ I I S 0 .} 4o cooon
] L BT s B e ] SR I R & 4} ~ QA SR B O BN
e~ 0 3 oo < o O ~ sy oo oy ol ] i} = o
o o © O ( [T v @ o« el = O L (V] [ 0,
= 0 Q T s B VRS B A o ™ ] WU W
[iy] I -t [ @ o T 9] i) e « v o » O 3
b i St o NI s B & B o ja] 51 o kg 3 W~ w ™ a [\ ] e}
® B8] @ 0 o O [ 6] [ e O L 43 o © o O o
w4 [ B O - @ W e O 13 o g o [N o] —t $d VI
o [ T O o » &) - @] W 8} [ w43 g
O —4 T & w9 g ALK ~ 3 M Dvo® O R - & — R
- e i e e 1. . B0 © e R S B o b BN ¢ Y [N &
- -} w - O O ¢ ) ke © < [ G )
® > > p © 9 A4 4 o T w3 O o) J IS I I R (Y
0 [&o) [V (o] QA it R i = &} { o . [is} <l
o &) @ o O N ¢ ® +2 O T & o8 8=
. i B R O O R ) B - R R o 0 i) . [ & B SRR & S R
ko] Ry . FEEt I TG ~ o QL ~ 4 ~ [OTN o P
[ (ST ] o 3 a4 oo™ i @ 47 @ fe; o | [ ] i
0 E - S o9 - SRR A o 0 oo D £ -
i} 43 x4 < U )] o a0 el — 3} 15 ] 9] AR 0 i ord [ 42
@ e g 3 ] O e [} [s B o] b ) @] (] ] Qe O
o T YR I T O oW oo~ I fd
0, o A & £ £ °© 0o 0 wown L @ w O o
2, ™ e [o ) 13 i} o O O O 8] U ) Q [ o 2 W0 [ ™~ @ C
I N R ) f TOx s N @ SO 3 B & PR N (S N o) T B S S ¢ S E ol
I koIt S o S N L o S o B R T T B O =
Yy [on [¥a! o] uw o
o o o o™ )

tor

“

elec

<



(@3]

pr
joa

Z

942 may be an IEE

a USB interface,

ecording/reproducing
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& netwo
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the external

is,

smitting means in the

P - J 4e Y ~ - J d N Yy
& and the audico data input
47 = o encoded e Ty

Yo Are NoT encodaedd. nen,

which

and from the mounted

may be the DVD disc
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Moreover, the selector 846 outputs the encoded bit st
input from the HDD 244 or the disc drive 945 to the

decoder 947 when reproducing the video and the audio.

10802}

ream

The decoder 947 decodes the encoeded bit stream Lo

generate the video data and

{3
]
~
Q
G
@
[
e

47 outputs the gen
S48. Moreover, the decodsex

audio data To an external speaker.

The 0SD %48 reproduces the video data input from

the decodeyr 947 to display the videc. The 08D %48 may

also superimpose the GUI image such as the menu, the

butten, and the curscr, for example, on ithe displayed

It

the CpU and the memory such as the RAM and ROM. The

to be executed at startup o

The CPU controls cperation of the recording/reproduci
apparatus 940 according to an operation signal input

The control unit %4% includes the processor such as
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unit 246,
switch for the user to cperate the recording/reproducing
apparatus 940 and a recelver of a remote control sic

for example. The user interface 950 detects operation by
the user via the components to generate the operation

signal and outputs the generated operation signal he

¥

o

b

b
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the recording/reproducing apparatus 2940

configured in this manner, the encoder 243 has the

h

4

T

functions of the image encoding device 10 according o
the above-described embodiment. Mcocreover, the decoder
247 has the functions of the image decoding device 50

according to the
when images are encoded

recording/reproducis

an obiect to generate the image, encodes the

and records the encoded data on a recordi
medium.
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The image processor 964 encodes the image data
input from the signal processor %63 to generate the
encoded data. Then, the image processor $64 outputs
generated encoded data to the extern:

the media drive 968. Moreover, the image processor 964

S e Fag O s 3 - 3 N WA o S S 2 v ~ -
interrace 266 or the media drive 968 to generate the

P o ) r 3u § 4 - ~ o~ O£ N A e i}
image data. Then, the image processor 964 outputs the

P SRS
processor 964 may also output the image data input from
o 3
£h

he signal processor 963 to the display unit 865 to

the image. The image processor 964

o~ o . e - = e e
superimpose data for Irom the 03D 969
R x - N . < - . SR T o~ v 4o gy

the image output o the display unit 865,

The 03D %69 generates the GUI image such as the
memy, the button, and the cursor, for exam

cutpuLs the generated image to the image processor 964,

[6815]

ample. The external

260 and s

for example. Moreover,

nal interface 866 as

&

necassary. The removable medium such as the magnetic

disc and the opticel disc is mounted on the drive, for
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interface connected tc the network such as a LAN and the
Internat. That is, the external interface 9566 serves as
the transmitting means in the imaging apparatus 860.

[0816]

bd 7773 3w wa [ A | . o .1 — J gn oo
5 The recording medium mounted on the media drive 968
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disc, the

s 3 B P R a0 = g - Ny, oS ™y o - - [
10 the media drive 968 to form a non-portable storage unit

bl « ~ 1 5N ) [
The contrel unit 870 Lrocessor such asg

AT anay ] e Y s s e oy o~ e A k) —
C¥U anc the memory such ags the RAM and

executed by the CPU and the

~ ey T

The user interface 871 is connected to the conrtrol

25  unit 970. The user interface %71 includes a button, &

swltch and the iike for the user to operate the imaging

apparatus 260, for exam

3]

le.  The user interface 971

P
detects the cperation by the user via the components to

generate the cperation signal and outputs the generated
30 operatTion signal o 8970,
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tu
manner, the image processocr 964 has the functions of the

&

image encoding device 10 and the image decoding device 50

EJ.

according t£o the above-described embodiment. Therxefore,
cded in the imagin

C
apparatus 860, a decrease in the enceding efficiency can

¢

In the present specification, an example in which

recording medium {or another recording area of the same

recording medium) other than that cf the image (or bit
stream). Further, the infeormation and the image (or bit

stream) may be assaciated with each other in optional
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While preferred embodiments of the present

disclosure have been described in detail with reference

a predictive vector generating unit that generates

encoding the current parallax vector; and

a difference vectcer between he current parallax vector
h

vector generating unit.
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(3) The image processing device according to (2},
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the predictive vector generating unit sets the co-

vector

iccated block te be available when a property of a
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the vector is a type of a vector,

vector of the current block is & parallax vector and the

co-located block is a

property of the vector of

block and the property of the vector
D

fock using POC (Picture Order Count}
cutput order of pictures.
(&) The image processing device according to (5,
wherein
the predictive motion vector generating unit

determines the property of the vector of the current
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175 The image processing device according to (&),

wherein

the co-~located pilcture is identical to the POC of the co-

co~located

rated reference picture referred from

j The image processing device according to any of (2)

the predictive vector generating unit sets the co-
located block tec be not avallable when the property of
the wvector of the current block is different from the

property of the vector c¢f the co-~located block.

picture, and

the predictive vector generating unit sets the co-
located block to be not available when the type of the
reference picture of the current block is different from
the type of the reference picture of the co-located block.

(10) The image processing device according to (B} or (%),

the property of the vector is a type of a reference
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procass of searching a reference index when the
the reference picture of the current block is a

reference type and the type of the reference picture
the co-located block 1s & long reference type.
{1%1) The image processing device according to any

bleck included

NI A — & o 1 Ty k3
aliferent Ifrom tThe SW
(12) The image processing device according to

reference

o~ g e = - +,5F ~ o ¥ vy [ - 1
ricture referred when generating a preglctive

Fag
Oz

(13)  The ima processing device according to an
to (12), wherein

the predictive vector generating unit gener
predictive vector of the current motion vector us
reference motion vector referred when generating
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{14y The image processing device according te (133,

w

the predictive vector generating unit

predictive vector of the current motion vecter using &

picture of the same time as the current picture of a view

different from the current view.
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predictive vecter of the current metion vector using a
motion vector of a reference block included in a picture

of & time different from the current picture of the same

:
View S5 Lhe current view.
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{16) The image processing device according to (15},

the predictive vector generating
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{17} The image processing device according to any of (1)

ating unit generates

predictive vector usi
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wherein
the predictive vector generating unit sets a shift

image according to a parallax vector of a

,)

amount of ti

neighboring region of the current block.
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{19} The image processing device according to (18},
wherein

{20) The image processing device according to (18) or

the predictive vector generating unit uses a value
llax vectors in an X-direction, of a
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(22) The image processing device according to any of
(17} to (21}, wherein
the predictive vector generating unit sets the

shift emcunt of the image according to a global parallax

s . : :
(23} BAn imace processing method of an i processing
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device, for allowing the image processing device Lo



w

fd

o

1]
Ut

i)
ot
[¢o)

execute:
generating a predictive vecter of a current
parallax vector of a current block used in prediction

3 A

ising correlation in a parallax direction using a
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ce vector Detween

parallax vector and the generated predictive vector.
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referred when generating

deceding the current par

an arithmetic unit that performs an operation of

vector generating unit to a difference vector between the

(25)  Bn image processing method of an image processing
device, for allowing ithe image processing device 1o
execute:

generating & 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
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{26} An image processing device including:
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current motion vector and

the predictive vector generatsd by ithe predichtive vector

setting & co-located bleock to be nct available when

3 & co-located block o be not available
- P _ - 3 e
a type of a reference picture of a current block is

different from a type of the reference picture of a co-

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
generating a predictive vector of the current motion

vector using & reference mobtion vector referred when
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5090 Image decoding device
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CLAIMS
1. An image processing device comprising:

a predictive vector dgenerating unit that generates a
predictive vector of a current parallax vector of a current
block used in prediction using correlation in a parallax
directién using a reference parallax vector referréd when
generating a predictive motion vector, when encoding the
current parallax vector; and

a difference vector genevating unit that generates a
difference vector between the current parallax vector and
the predictive vector generated by the predictive vector
generating unit,

wherein the predictive vector generating unit
generates a predictive vector of the current parallax
vector using a parallax vector of a c¢o-located Dblock
included in-a co-located picture of a time different from a
current picture of the same view as a current view; and

wherein the predictive vector generating unit sets
the co-located block to be not available when a property of
the wvector of the current block is different from a

property of the vector of the co-located block.

2. The image processing device according to c¢laim 1,

whereln
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the predictive vector generating unit sets the co-
located block to be availlable when a property of a vector
of the current block is identical to a property of a vector

of the co-located block.

3. The image processing device according to claim 2,
wherein
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.

4. The image processing device according to claim 2,
whereiﬂ

the predictive motion  vector . generating unit
determines the property of fhe 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.

5. The image processing device according to claim 4,
wherein

the 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 POC of a co-located

reference picture referred from the co-located picture.
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6. The image processing device according to c¢laim 5,

wherein

the predictive motion  wvector genérating unit
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
the co-located picture is identical to the POC of the co-
located reference picture referred £from the co-located

picture.

7. 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 uging 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
difference vector between the current paraliax vector and
the predictive vector generated by the predictive vector
generating unit,

wherein the predictive vector generating unit
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generates a predictive vector of the current parallax
vector using a parallax vector of a co-located block
included in a co-located picture of a time different from a
current picture of the same view as a current view; and

wherein the predictive vector generating unit sets
the co-located block to be not available when a property of
the vector of the current block 1s different £from a
property of the vector of the co-located block,

wherein the property of the vector is a type of a
reference picture, and '

the predictive vector géneratiﬁg unit sets the co-
located block to be not available when the type of the
reference picture of the current block is different from

the type of the reference picture of the co-located block.

8. The image processing device according to claim 1,
wherein ,

the property of the vector is a type of a reference
picture, andb

the predictive vector generating unit skips 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.

9. The image processing device according to claim 1,
wherein {

the predictive wvector 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 different

from the cuxrent view.
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10. The image processing device according to claim 1,
wherein

the predictive vector generating unit scales the
reference parallax vector based on a positional
relationship between a current picture and a vreference
picture referred when generating a predictive motion vector
to generate a predictive vector of the current parallax

vector.

11. The image processing device according to claim 1,
wherein

the predictive vector generating unit generates a
predictive vector of the current motion wvector using a
reference motion vector referred when generating a
predictive motion vector, when encoding the current 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 the
predictive vector generated by the predictive vector

generating unit.

12. The image processing device according to c¢laim 11,
wherein

the predictive vector generating unit generates the
predictive wvector of the current motion wvector 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.

13. The image processing device according to claim 11,

wherein
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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.

14. The image processing device according to claim 13,
wherein

the predictive vector generating uﬁit scales the
reference motion vector based on a positional relationship
between the current picture and a reference picture
referred when generating a predictive wotion wvector to

generate a predictive vector of the current motion vector.

15. The image processing device according to claim 1,
wherein

the 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 the same time as the
current picture of a view different from the current view

is shifted.

16. The image processing device according to c¢laim 15,
wherein

the predictive vector generating unit sets a sghift
amount of the image according to a parallax vector of a

neighboring region of the current block.

17. The image processing device according to claim 16,
wherein

the predictive vector generating unit uses a parallax
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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.

18. The image procesgsing device aCCording to c¢laim 16,
wherein

the predictive vector genervating unit uses a value
calculated from parallax vectors in an X-direction, of a
plurality of the neighboring blockg in which the value of a
parallax vector in a Y-direction is not zero as the shift

amount .

19, The image processing device according to claim 18,
wherein ‘

the predictive vector generating unit uses an average
value or a median value of the parallax vectors in the X-
direction, of the plurality of the neighboring blocks in
which the value of the parallax vector in the Y-direction

is not zero as the shift amount of the image.

20. The image processing device according to claim 15,
wherein
the predictive vector generating unit sets the shift

amount of the image according to a global parallax vector.

21. An image processing method of an image processing
device, for allowing the image procesging device to execute
the steps of:

generating a predictive vector of a current parallax
vector of a current Dblock wused in prediction usging
correlation 1in a parallax direction using a reference

parallax vector referred when generating a predictive



10

15

20

25

30

229

motion vector, when encoding the currenﬁ pérallax vector;
and

generating a difference vector bétween the current
parallax vector and the generated predictive vector,

‘wherein the step of generating the predictive vector
generates a predictive vector of the current parallax
vector using a parallax wvector of a c¢co-located block
included in a co-located picture of a time different from a
current pictﬁre of the same view as a currenﬁ view; and

wherein the step of generating the predictive vector
gsetg the co-located Dblock to be not available when a
property of the vector of the current block 1s different

from a property of the vector of the co—loéated block.
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22, The image processing method according to claim 21,
whefein

the step of generating the predictive vector sets the
co-located block to be available when a property of a
vector of the current block is identical to a property of a

vector of the co-located block.

23. The image processing method according to claim 22,
wherein the property of the vector is a type of a
vector, and
the step of generating the predictivé vector sets the
co-located block to be available when the property of the
vectoxr of the current block is a parallax vector and the
property of the vector of the co-located block is a

parallax vector.

24 . The image processing method according to claim 22,
wherein the step of generating the predictive motion
vector determines 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. The image processing method according to claim 24,
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wherein the step of generating the predictive motion
vector 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 POC of a co-
located reference picture referred £from the co-located

picture.

26. The image processing method according to claim 25,
wherein the step of generating the predictive motion
vector 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 the co-located picture is identical to the POC of
the co-located reference picture referred from the co-

located picture.

27. An image processing method comprising the steps of:

generating a predictive vector of a current parallax
vector of a current Dblock wused 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 predictive vector generated by the
predictive vector generating step,

wherein the step of generating the predictive vector

generates a predictive vector of the current parallax



10

15

20

25

30

232

vector using a parallax wvector of a co-located block
included in a co-located picture of a time different from a
current picture of the same wview as a current view; and

wherein the step of generating the predictive vector
setg the co-located block to be not available when a
property of the wvector of the current block is different
from a property of the vector of the co-located block,

wherein the property of the vector is a type of a
reference picture, and ’

the step of generating the predictive vector sets the
co-located block to be not available when the type'of the
reference picture of the current block ig different from

the type of the reference picture of the co-located block.

28. The image processing wethod according to claim 21,
wherein

the property of the vector is a type of a reference
picture, and

the step of generating the predictive vector skips 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.

29. The image processing method according to claim 21,
wherein

the step. of generating the predictive- vector
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 different from the current view.
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30. The image processing method according to claim 21)
wherein

the step of generating the predictive wvector scales
the 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 wvector of the current parallax

vector.

31. The iwmage processing method according to claim 21,
wherein |

fhe step of generating the predictive vector
generates a prédictive vector of the current motion vector
using a reference motion vector referred when generating a
predictive motion vector, when encoding the current motion
vector of the current block used in prediction using
correlation in a temporal direction, and

the step of generating the difference vector
generates a difference vector between the current wmotion
vector and the predictive vector generated by the

predictive vector generating unit.

32. The 1image processing method according to claim 31,
wherein

the step of generating the predictive vector
generates the predictive vector of the current motion
vector wusing 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.

33. The image processing method according to claim 31,

wherein
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the step o©f generating the ©predictive vector
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.

34. The image processing method according to claim 33,
wherein

the step of generating the predictive vector scales
the reference motion vector based on a positional
relationship between the current picture and a reference
picture referred when generating a predictive motion vector
to generate a predictive vector of the current motion

vector.

35. The image processing method according to claim 31,
wherein

the step of generating the predictive vector
generates the predictive vector using a vector of a block
located at the game position as the current block in a
state where a position of a pixel of a picture of the sgame
time as the current picture of a view different from the

current view is shifted.

36. The image processing method acéording to claim 35,
wherein

the step of generating the predictive vector sets a
shift amount of the image according to a parallax vector of

a neighboring region of the current block.

37. The image processing method according to claim 36,

wherein
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the step of generating the predictive vector 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.

38. The image processing method according to claim 36,
wherein

the step of generating the ?redictive vector uses a
value calculated from parallax vectors in an X-direction,
of a plurality of the neighboring blocks in which the value
of a parallax vector in a Y-direction is not zero as the

shift amount.

39. The image processing method according to claim 38,
wherein

the step of generating the predictive vector uses an
average value or a median value of the parallax vectors in
the X-direction, of the plurality of the neighboring blocks
in which the wvalue of the parallax vector in the Y-

direction is not zero as the shift amount of the image.

40. The image processing method according to claim 35,
wherein
the predictive vector generating unit sets the shift

amount of the image according to a global parallax vector.
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IMAGE PROCESSING DEVICE AWD IMAGE PROCESSING METHOD

ABSTRACT

The present technigque relates to an image
processing device and method capable of suppressing a
decrease in encoding efficiency. The image processing
device includes: 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 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. The present disclosure can be applied
to an image processing device.

Figure 12



