DESCRIPTION Title of Invention: IMAGE SIGNAL DECODING
APPARATUS, IMAGE SIGNAL DECODING METHOD, IMAGE SIGNAL
ENCODING APPARATUS, IMAGE SIGNAL ENCODING METHOD, AND
PROGRAM Technical Field [0001]  The present invention relates to an
image signal decoding apparatus, an image signal decoding method, an
image signal encoding apparatus, an image signal encoding method, and
a program, and more specifically, to an image signal decoding apparatus,
an image signal decoding method,-art image signal encoding apparatus,
an image signal encoding method, and a program that allow easy
detection of picture boundaries of a Dependent stream on a bit stream.
Background Art [0002] In réESRAgdrsOlpparatuses complying with
schemes for compression based on an orthogonal transform such as a
discrete cosine transform and motion compensation, such as MPEG, by
rutiizing fedyodancgy, specific to image information for the purpose of
realizing high-efficiency transmission and accumulation of information
IHAGE EEFhErddsinglyNpreVRAERABY Bisel i ioth distibltiBR GID NG

information from broadcast stations.o i d receipt of information at
SARERA COFACI T Cs TOUSI i B, MEG? (1SONEC
388 imdefined as@ genetakpurpose image encoding scheme, and is
a standard that covers both interlaced scanned images and progressive

scanned images as well as standard-definition images and high-definition
images, which iiyow widely used for a wide variety of applications
TiHciiding proféssional applications and consumer applications.

[0001]

The present invention relates to an lmage signal
decoding apparatus, an image signal decoding method, an
image signal encoding apparatus, an image signal encoding
method, and a program, and more specifically, to an image
signal decoding apparatus, an image signal decoding method,
an image signal encoding apparatus, an image signal encoding
method, and a program that allow easy detection of picture
boundaries of a Dependent stream on a bit stream.

Background Art
[0002]

In recent years, apparatuses complying with schemes for
compression based on an orthogonal transform such as a
discrete cosine transform and motion compensation, such as
MPEG, by utilizing redundancy specific to image information
for the purpose of realizing high-efficiency transmission

and accumulation of information have been increasingly



[0004] With the use of MPEG2, a high compression ratio and high
quality implementation of images is feasible by, for example, assigning a
code rate (bit rate) 4 to 8 Mbps to a standard-definition interlaced scanned
image having 720x480 pixels. In addition, a high compression ratio and
high quality implementation of images is feasible by assigning a code rate
of 18 to 22 Mbps to a high-definition interlaced scanned image having
1920x1088 pixels. [0005] MPEG2 has been intended primarily for
high-quality encoding suitable for broadeasting, but has not supported
encoding schemes of a lower code rate, that is, a higher compression
ratio, than that of MPEG1. [0006] With the increase in popularity of mobile

premsibals; the densand forksuch encddihgschemes wilhincrease imtherom
future. To meet the demand, the MPEG4 encoding scheme was

PEOsHATdizet" A ndle ERSodihgPscHEmES TS CAEE fAFgE 5 on at

gStandard was aRprovegd,as an international standard in December 1998.
[0007] Furthermore, a standard called H.264/AVC (MPEG-4 part 10,

{ISOMEC 14496-10 | ITU-T H.264) is also standardized. The standard is
developed bg an oggfanization named JVT (Joint Video Team) jointly

estabisR&t by TFUST and1S/IEEHS promaote Sstindardizatisit ofGided® 2

g &eediNGurpose image encoding scheme, and is a standard
that covers both interlaced scanned images and progressive
scanned images as well as standard-definiticn images and
high-definition images, which is now widely used for a wide
variety of applications including professional applications
and consumer applications.

[0004)

With the use of MPEGZ, a high compression ratio and
high guality implementation of images is feasible by, for
example, assigning a code rate (bit rate) 4 to 8 Mbps to a
standard-definition interlaced scanned image having 720x480
pixels. In addition, a high compression ratic and high
guality implementation of images i1s feasible by assigning a
code rate of 18 to 22 Mbps to a high-definition interlaced
scanned image having 1920x1088 pixels.

[00C5H]

MPEGZ has been intended primarily for high-guality
enceding suitable for broadcasting, but has not supported
encoding schemes of a lower code rate, that is, a higher

compression ratio, than that of MPEGL,



[0008] It is known that H.264/AVC requires a larger amount of
computation for its encoding and decoding than conventional encoding
schemes such as MPEG2 and MPEG4, but makes a higher encoding
efficiency feasible. [0009] [H.264/AVC] Fig. 1 is a block diagram
illustrating an example configuration of an image information encoding
apparatus that implements image compression based on an orthogonal
transform such as a discrete cosine transform or a KarhunenLoeve
transform and motion compensation. 3[0010] 1 denotes an A/D
conversion unit, 2 denotes a screen rearrangement buffer, 3 denotes an
adder unit, 4 denotes an orthogonal transform unit, 5 denotes a

[ qOaafization unit, 6 denotes a lossless encoding unit, 7 denotes an
accumulation buffer, 8 denotes a dequan,tization unit, 9 denotes an

inver&e GHid§ondl Trariérn tinit®19 Es B oG 112 ts
-flengies.a metion predjction/compensation.uniy, ;and 12 denates ayate,.

control unit. [0011] An image signal that is input is first converted into
fawligial sigmahby thée WeéDocorarelsionmenifak (00 E2]cod iFhers Jrames ere
rearranged by the screen rearrangement buffer 2 in accordance with the

s EOBYETOGP DT PoTurkR) SRASRIrESHiEe EoMpression ifofmafion that

1%%@%“&“sﬁéﬂéﬂrd was approved as an international standard
in December 1988.
{00071

fFurthermore, a standard called H.264/AVC (MPEG-4 part
10, ISO/IEC 1449%96~10 | ITU-T H.264) is also standardized.
The standard is developed by an crganization named JVT
(Joint Video Team) jointly established by ITU-T and ISO/IEC
to promote standardization of video encoding.

[0008]

It is known that H.264/AVC requires a larger amount of
computation for its encoding and decoding than conventional
encoding schemes such as MPEG2 and MPEG4, bubt makes a higher
encoding efficiency feasible.

[0003]
[H.264/RVC]

fig. 1 is a block diagram illustrating an example
configuration of an image information encoding apparatus
that implements image compression based on an orthogonal
transform such as a discrete cosine transform or a Karhunen-

Loéve transform and motion compensation.



For an image to be subjected to intra-encoding, image information about
the entire frames is input to the orthogonal transform unit 4, where an
orthogonal transform such as a discrete cosine transform or a
Karhunen-Loeve transform is performed. [0014) A transform coefficient
that is the output of the orthogonal transform coefficient 4 is subjected to
5 gquantization processing by the quantization unit 5. [0015] A
quantized transform coefficient that is the output of the quantization unit 5
is input to the lossless encoding unit &, where lossless coding such as
variable length coding or arithmetic coding is performed. Thereafter, the
resulting transform coefficient is accumulated in the accumulation buffer 7,
fandds output as image compression information. The behavior operation
of the quantization unit 5 is controlled by the rate control unit 12. [0016]

Simuttaf&BaSRS the qhARL£Ed Trahstcin CokHiciénthaP ethePo HpLE 8F
-thg-auantization unit 5.s inputo the dequantization unit 8, andisin.. o .n

addition subjected to inverse orthogonal transform processing by the
omversgenrthogoaak transfarmi unit 9 into: deesded qmageiintorimatiom Tihe 6
information is accumulated in the frame memory 10. [00171 An image

I3 BESUbfectBA 0 SRt r BHEOUMY i st infutfFSintthe stregfcumulation
b%%%@g%mggwugsr 2 tgdhemation predictionicompensation unif 11.

Simultaneously, image information to be referred to is retrieved
ifromx the franteomemaryti@rarftbisssubjéctedito metiones z frame memory,
D e e e b (o unit, and 12

!
denotes a rate control unit.
fo011]

An image signal that is input is first converted into a
digital signal by the A/D conversion unit 1.

[0012]

Then, frames are rearranged by the screen rearrangement
buffer Z in accordance with the GOP (Group of Pictures)
structure of image compression information that is output.
[0013]

For an image to be subjected to intra-encoding, image
information about the entire frames is input to the
orthogonal transform unit 4, where an crthogonal transform
such as a discrete cosine transform or a Karhunen-lLoeéve
transform is performed.

{0014]
A transform coefficient that is the output of the

orthogonal transform coefficient 4 is subjected to



information is generated. [0019] The reference image information is
sent to the adder unit 3, and is converted here into a difference signal
between the reference image information and the image information.
[0020] The motion compensation/prediction unit 11 simultaneously
outputs motion vector information to the lossless encoding unit 6. The
motion vector information is subjected to lossless coding processing such
as variable length coding or arithmetic coding, and is inserted in the
header portion of the image compression information. Other processing is
similar to that for the image compression information to be subjected to
intra-encoding. [0021] Fig. 2 is a block diagram illustrating an example

geenrfiguration:of@nivaage informatian decoding apparatusi[0022] 21
denotes an accumulation buffer, 22 denotes a lossless encoding/decoding
[{iRit>23 denotes a deguantization unit, 24 denotes an inverse orthogonal

transfor glqigi%g ?ge&oé%% an adder Lg\rit,, 26 d%n tesa screen

rearrang]élment uffer, 27 de?\g?escgeD/Algér?\l;lers?onaﬁnﬁ,szzte%%ngkle? gt ot

tframe:memary; and 28, denptessa mgtion prediction/sompensationddnibg
[0023 Image compression information (bit stream) that is input is first

UBfoted in ‘fﬁ@é@_c&ﬁﬁﬁé@?ﬁb&ﬁéﬁ??, dHd s fferearer rbmsiared fo gdling
oossless gncading/decoding unit 22, 100241 oo v eafter, the

resulting transform coefficient is accumulated in the
accumulation buffer 7, and is output as image compression
infermation., The behavior cperation cf the quantization
unit 5 is controlled by the rate control unit 12.

[0016]

Simuitaneously, the guantized transform coefficient
that is the output of the gquantization unit 5 is input to
the dequantization unit 8, and is in addition subjected to
inverse orthogonal transform processing by the inverse
orthogenal transform unit 9 into decoded image information.
The information is accumulated in the frame memory 10.
[0017]

An image to be subjected to inter-encoding is first
input from the screen rearrangement buffer 2 tco the motion
prediction/compensation unit 11.

[0018]

Simultaneously, image infeormation to be referred to is

retrieved from the frame memory 10, énd is subjected to

motion prediction/compensation processing. Reference image



In the lossless encoding/decoding unit 22, processing such as variable
length decoding or arithmetic decoding is performed in accordance with a
determined image compression information format. [0025]
Simultaneously, if the frame is an inter-encoded frame, the lossless
encoding/decoding unit 22 also decodes motion vector information stored
in the header portion of the image compression information, and outputs
the information to the motion prediction/compensation unit 29. [0026]
A quantized transform coefficient thattis-the output of the lossless
encoding/decoding unit 22 is input to the dequantization unit 23, and is
here output as a transform coefficient. [0027] The transform coefficient
iigf subjettethta an drversetmthogonal transform such as an inverse
discrete cosine transform or an inverse Karhunen-Loeve transform by the
e orthogonal transform unit 24 in accordance with a determined
ima%@@@@%&%%@fmggomﬁp%d@@%%s s\ casewheredhe,
frame is an intra-encoded frame, image information subjected to inverse
urithogonahtiansformmprotessing:issstorad ira thel $¢reemrearangement
buffer 26, and is output after D/A conversion processing. [0029] Ina

bR BB et A& 1§ an TRECeACIAE Haht® 4 Peterdiicd fidge is

1 9enerated based on the motion vector information subjected to lossless
decoding process and the image information stored in the frame memory

[ 282 The reference image and the output of the inverse orthogonal
transform unit 24 are combined by the adder unit 25, Other processing is

similarfo Bt for e TREREACAEY Fraffe oo3o) Wit 1

simultaneously outputs motion vector information to the
lossless encoding unit 6. THe motion vector information is
subjected to lossless coding processing such as variable
length coding or arithmetic coding, and is inserted in the
header portion of the image compressicn information. Other
processing is similar to that for the image compression
information to be subjected to intra-encoding.

[0021}

Fig. 2 is & block diagram illustrating an example
configuration of an image information decoding apparatus.
[0022]

21 denotes an accumulation buffer, 22 denoctes a
lossless encoding/decoding unit, 23 denotes a deguantization
unit, 24 denotes an inverse orthogonal transform unit, 25
denotes an adder unit, 2¢ denotes a screen rearrangement
buffer, 27 denotes a D/A conversion unit, 28 denotes a frame

memory, and 29 denotes a motion prediction/compensation unit.



The AVC standard developed by the JVT described previously is a hybrid
coding scheme formed of motion compensation and a discrete cosine
transform, like MPEG2 or MPEG4. [0031] A discrete cosine transform
may be an integer transform approximating a real discrete cosine
transform. Although detailed schemes are different such as the transform
method of the discrete cosine transform being a method that uses an
integer coefficient with a 4x4 block size or the block size in motion
compensation being variable, the basic-scheme is similar to that of the
encoding scheme implemented with the configuration in Fig. 1. [0032]
Meanwhile, in recent years, with the advancement of stereoscopic image
[@&pture and display technologies, studies on an extension of H.264/AVC

to e@oaglirég og I%tereosc%pic.img emsignggls I'L%v.(-;‘C been advanggd,c [Q033]
Standardizatioh of MVC (erIdﬁllwew Vidéd'c d%ng)stﬁﬁé?%lﬁe)ws eancojd?ng of
1ARut-viewpoid imagescaptured using-a:phurality-of image.-captureand is
apparatuses is developed. [0034] An image that is assumed to be
thraptateeand gRptdyed fidnt avd e iipoints Bscalleebd Sterédrinvager A
nakegd:-eye stereo display is capable of supporting multi-viewpoint display.
u%& " While the following description will be given of, mainly, a
r fweaviewpoint stereo image by way of example, application to
multi-viewpoint images obtained from three or more viewpoints in a similar
manfer a6 beEomabess encoding/decoding unit 22, processing

such as variable length decoding or arithmetic decoding is
performed in accordance with a determined image compression
information format.

[o0z25}

Simultansously, if the frame 1z an inter-encoded frame,
the lossless encoding/decoding unit 22 also decodes moticn
vector information stored in the header portion of the image
compression information, and outputs the informatiocn to the
motion prediction/compensation unit 29.

[0026&]

A quantized transform cocefficient that is the ocutput of
the lossless encoding/decoding unit 22 is input to the
deguantization unit 23, and i1s here output as a transform
coefficient.

[0027]

The transform cocefficient is subjected to an inverse

orthegonal transform such as an inverse discrete cosine

transform or an inverse Karhunen-Loeve transform by the



[0036] [MV C] -10-  Fig. 3is a diagram illustrating a multi-viewpoint
encoding apparatus. [0037] In a multi-viewpoint encoding apparatus 41,
video signals supplied from two image capture apparatuses, that is, image
capture apparatuses 31 and 32, are encoded, and bit streams generated
by encoding are output. The bit streams composed of data of
two-viewpoint images may be multiplexed into a single stream which is
output, or may be output as two or more bit streams. [0038] Fig. 4 is a
block diagram illustrating an examplefcenfiguration of the multi-viewpoint
encoding apparatus 41 in Fig. 3. [0039]

inverse orthogonal transform unit 24 in accordance with a
determined image compression information format.
(00281

In a case where the frame is an intra-encoded frame,
image information subjected to inverse orthogonal transform
processing is stored in the screen rearrangement buffer 26,
and 1s output after D/A conversion processing.

(60291

In a case where the frame is an inter-encoded frame, a
reference image is generated based on the motion vector
information subjected L¢ lossless decoding process and the
image information stored in the frame memory 28. The
reference image and the output of the inverse crthogonal
transform unit 24 are combined by the adder unit 25. Other
processing is similar to that for the intra-encoded frame.
[0030]

The AVC standard developed by the JVT described
previously is a hybrid coding scheme formed of motion
compensation and a discrete cosine transform, like MPEGZ or
MPEG4 .

[0031]

A discrete cosine transform may be an integer transform
approximating a real discrete cosine transform. Although
detailed schemes are different such as the transform method

of the discrete cosine transform being a methed that uses an



In the multi-viewpoint encoding apparatus 41, a one-viewpoint image
among multi-viewpoint images is encoded as a Base stream, and the
other images are encoded as Dependent streams. [0040] In the case
of a stereo image, one image out of an L image (left-viewpoint image) and
an R image (right-viewpoint image) is encoded as a Base stream, and the
other image is encoded as a Dependent stream. [0041] The Base
stream is a bit stream similar to an existing AVC bit stream encoded using
H.264 AVC/High Profile or the like-Therefore, the Base stream becomes
a stream that can be decoded using an existing AVC decoder supporting
H.264 AVC/High Profile. [0042]  Images to be encoded as a Base
istregar areiilitdtd enrearianigemeéntiboffer b1sand are rearangedinaize
. order suitable for encoding as | pictures, P pictures, and B pictures. The

1P BhhGad FTARRESHE Ritphris'd Viddo BRtSding Gnib 85 fpouBieeThE
s Yideo encading.unit,52 has a simjlar.configiration to the image infarmation

encoding apparatus in Fig. 1. In the video encoding unit 52, for example,

centodingisiperfarmed i cdmpliance with H.264 AVC/High Profile, and a

resulting bit stream is output to a multiplexing unit 57. In addition, a local
ed image is saved in a frame memory 53, and is used as a

refergnce.image for encoding. the.next pigturg ana. picture iIndhe, . ¢

Dependent stream. [0044] In the meantime, images to be encoded as
s eeDependentstieamearesipput to arréarrangenyentbufferisd; iand arcudies
rearranged in an order suitable for encoding as | pictures, P pictures, and

01 Bfétﬁr’é‘éeﬁ’%%a?r%n%eﬁ%ﬁé’gs &% encoding of sterecscopic

image signals have been advanced.

[0033]

Standardization of MVC (Multiview Video Coding) that
allows encoding of multi-viewpoint images captured using a
plurality of image capture apparatuses is developed.

[0034]

An image that is assumed to be captured and displayed
from two viewpoints 1s called a stereo image. A naked-eye
stereo display is capable of supporting multi-viewpocint
display.

[0035]

While the following description will be given of,
mainly, a two-viewpolnt stereo image by way of example,
application to multi-viewpoint images obtained from three or
more viewpoints in a similar manner can be made.

[0036]

[MVC]



- 12 - output to a dependent stream encoding unit'55. [0045] In the
dependent stream encoding unit 55, in addition to normal AVC encoding,
encoding using, as a reference image, a local decoded image in the Base
stream stored in a frame memory 53 is performed, and a bit stream is
output to the multiplexing unit 57. In addition, the local decoded image is
saved in the frame memory 56, and is used as a reference image for
encoding the next picture. [0046]  In the multiplexing unit 57, the Base
stream and the Dependent streanr at& multiplexed into a single bit stream
which is output. The Base stream and the Dependent stream may be
output as separate bit streams. [0047]  Fig. 5 is a diagram illustrating an
example.ofian MVACdefereaceimage: 6048 2 ArBase streampisint
encoded by performing only prediction in the time direction in a manner

Rfifftarto tHat ot horhal AVC.
10037]

In a multi-viewpoint encoding apparatus 41, video
signals supplied from twoe image capture apparatuses, that is,
image capture apparatuses 31 and 32, are encoded, and bit
streams generated by encoding are cutput. The bit streams
composed of data of two-viewpeint images may be multiplexed
into a single stream which is output, or may be output as
two or more bit streams.

[00381

Fig. 4 is a block diagram illustrating an example
configuration of the multi-viewpoint encoding apparatus 41
in Fig. 3.

[0039]

In the multi-viewpoint encoding apparatus 41, & cne-
viewpoint image among multi-viewpoint images 1s encoded as a
Base stream, and the other images are encoded as Dependent
sStreams.

{0040]

In the case of & stereo image, one image out of an L
image (left-viewpoint image) and an R image (right~viewpoint
image) is encoded as a Base stream, and the other image is
encoded as a Dependent stream.

[0041]



[0049] A Dependent stream is encoded by performing, in addition to
prediction in the time direction within a same-viewpoint image, which is
similar to that in normal AVC, - 13 - prediction using an image in the Base
stream that is obtained at the same time point as a reference image. Even
in a case where prediction in the time direction cannot be suitably
performed, the capability of referring to an other-viewpoint image obtained
at the same time point can improve encoding efficiency. [0050] Fig. 6 is a
block diagram illustrating the configutéation of the video encoding unit 52 in
Fig. 4 that generates a Base stream, and the frame memory 53. [0051]
The configuration illustrated in Fig. 6 is similar to the configuration of the
imageglinfosmationtercoding appatatustineRiyg. 4iBxdept for the:peiitthang
an image saved in the frame memor%/ 53 is refer)'}e{d to b]_;/ the dependent

A¥€e§ﬁFeﬁ&ﬁﬁﬁ6tﬁﬁ9§§8d using 264 AVC/High Profiie or the

like. Therefore, the Rase stream becomes a stream that can
be decoded using an existing AVC decoder supporting H.264
AVC/High Profile.

[6042]

Images to be encoded as a Base stream are input to a
rearrangement buffer 51, and are rearranged in an order
suitable for encoding as I pictures, P pictures, and B
pictures. The rearranged images are output to a video
encoding unit 52.
f0043]

The video encoding unit 52 has a similar configuratiocn
to the image information encoding apparatus in Fig. 1. 1In
the video encoding unit 52, for example, encoding is
performed in compliance with H.264 AVC/High Profile, and a
resulting bit stream is ocutput to a multiplexing unit 57.
In additicn, a local decoded image 1s saved in a frame
memory 53, and is used as a reference image for ancoding the
next picture or a picture in the Dependent stream.

[0044]

In the meantime, images to be encoded as a Dependent
stream are input to a rearrangement buffer 54, and are
rearranged in an order suitable for encoding as I pictures,

P pictures, and B pictures. The rearranged images are



[0052] Fig. 7 is a block diagram illustrating the configuration of the
dependent stream encoding unit 55 in Fig. 4 that generates a Dependent
stream, and the frame memory 56. [0053] The configuration illustrated
in Fig. 7 is similar to the configuration of the image information encoding
apparatus in Fig. 1, except for the point that an image - 14 - saved in the
frame memory 53 can be referred to. A reference image read from the
frame memory 53 is input to a motion prediction/compensation unit 90,
and is used for motion prediction andimetion compensation. [0054]
Fig. 8 is a block diagram illustrating an example configuration of a
multi-viewpoint decoding apparatus 101. [0055] A Base stream supplied
oftgmthe multide@wpdintt stream encoding unit 55.

(004517

In the dependent stream encoding unit 55, in addition
to normal AVC encoding, encoding using, as a reference image,
a local decoded image in the Base stream stored in a frame
memory 53 is performed, and a bit stream is output to the
multiplexing unit 57. In addition, the local decoded image
is saved in the frame memory 56, and is used as a reference
image for encoding the next picture.
f0049]

In the multiplexing unit 57, the Base stream and the
Dependent stream are multiplexed into a single bit stream
which is output. The Base stream and the Dependent stream
may be output as separate bit streams.

[0047]

Fig. 5 is a diagram illustrating an example of an MVC

reference image.

[0048]

A Rase stream is encoded by performing only prediction
in the time direction in a manner similar to that in normal
AVC.

[0049]

A Dependent stream is encoded by performing, in

addition to prediction in the time direction within a same-

viewpoint image, which is similar to that in normal AVC,



encoding apparatus 41 via a network or a recording medium is input to a
buffer 111, and a Dependent stream is input to a buffer 114. In a case
where a single multiplexed stream is supplied, the stream is separated
into a Base stream and a Dependent stream which are input to the buffer
111 and the buffer 114, respectively. [0056] The Base stream which is
delayed in the buffer 111 for a predetermined period of time is output to a
video decoding unit 112. [0057] In the video decoding unit 112, the
Base stream is decoded in accordante with AVC, and a resulting decoded
image is saved in a frame memory 113. The decoded image saved in the
frame memory 113 is used as a reference image for decoding the next
ppistdretéra pictime irthe Depententhel Bastreamr o058hat The

decoded image obtained by the video decodinge%nit 112 is putput as &0

Ve §gnalto- 23D ai%play 1025 4 prédetdrmined timing. T088T

in a case where prediction in the time direction cannot be
suitably performed, the capability of referring to an other-
viewpoint image obtained at the same time point can improve
encoding efficiency.

[0054]

Fig. 6 is a block diagram illustrating the
configuration of the video encoding unit 52 in Fig. 4 that
generates a Base stream, and the frame memory 53.

(0051}

The configuration illustrated in Fig. 6 is similar to
the configuration of the image information enceding
apparatus in Fig. 1, except for the point that an image
saved in the frame memory 53 is referred to by the dependent
stream encoding unit 55,

[0052]

Fig. 7 is a block diagram illustrating the
configuration of the dependent stream encoding unit 55 in
Fig. 4 that generates a Dependent stream, and the frame
memory 56.

[0053]

The configuration illustrated in Fig. 7 is similar to

the configuration of the image information encoding

apparatus in Fig. 1, except for the point that an image



In the meantime, the Dependent stream which is delayed in the buffer 114
for a predetermined period of time is output to a dependent stream
decoding unit 115. [0060] In the dependent stream decoding unit 115, the
Dependent stream is decoded, and a resulting decoded image is saved in
a frame memory 116. The decoded image saved in the frame memory
116 is used as a reference image for decoding the next picture. [0061]
In the dependent stream decoding unit 115, as appropriate, the image
saved in the frame memory 113 is-uséd as a reference image in
accordance with information (such as a flag) in the bit stream. [0062]
The decoded image obtained by the dependent stream decoding unit 115
sisvedtpit abteeviteasignalorthe-3Ddisplay 1025t a predeéterntined
timing. [0063] - 16 - In.the 3D display 102, a sterep jmage.is displayed
< SEEERnCRHh 1o QghaFsuBEd FIGM e vided deddeting tnic
mé%%ﬁgpt}@ﬂig@9&&%@4@@@l§gimmmﬁtd%n%m stream decpding
uni .

motion prediction and motlon compensation.
[0054]

Fig. 8 is a plock diagram illustrating an example
configuration of a multi-viewpoint decoding apparatus 101.
[0055]

A Base stream supplied from the multi-viewpoint
encoding apparatus 41 via a network or a recording medium is
input te a buffer 111, and a Dependent stream is input to a
buffer 114. In a case where a single multiplexed stream is
supplied, the stream is separated into a Base stream and a
Dependent stream which are input to the buffer 111 and the
buffer 114, respectively.

[0056]

The Base stream which is delayed in the buffer 111 for
a predetermined period of time is cutput to a video decoding
unit 112.

[0057]

In the video decoding unit 112, the Base stream is
decoded in accordance with AVC, and a resulting decoded
image is saved in a frame memory 113. The decoded image
saved in the frame memory 113 is used as a reference image

for decoding the next picture or a picture in the Dependent



[0064] Fig. 9 is a diagram illustrating the configuration of the video
decoding unit 112 in Fig. 8 that decodes a Base stream, and the frame
memory 113. [0065] The configuration illustrated in Fig. 9 is similar to
the configuration of the image information decoding apparatus in Fig. 2,
except for the point that the image saved in the frame memory 113 is
referred to by the dependent stream decoding unit 115. [0066] Fig. 10
is a block diagram illustrating the configuration of the dependent stream
decoding unit 115 in Fig. 8 that decades-a Dependent stream, and the
frame memory 116. [0067] The configuration illustrated in Fig. 10 is
similar to the configuration of the image information decoding apparatus in
s Eiga2,.except for the point that the image saved in the frame memory 113
can be referred to. A reference image read from the frame memory 113 is
[oittoa - 17 -

The decoded image obtained by the video decoding unit
112 is output as a video signal to a 3D display 102 at a
predetermined timing.

[0059}

In the meantime, the Dependent stream which is delayed
in the buffer 114 for a predetermined period of time is
output to a dependent stream decoding unit 115.

(50607

In the dependent stream decoding unit 115, the
Dependent stream is deccded, and a resulting decoded image
is saved in a frame memory 116. The decoded image saved in
the frame memory 116 is used as a reference image for
decoding the next picture.

[0061]

In the dependent stream decoding unit 115, as
appropriate, the image saved in the frame memory 113 is used
as a reference image in accordance with information {such as
a flag) in the bit stream,

[0062]

The decoded image cbtained by the dependent stream
decoding unit 115 is output as a video signal to the 3D
display 102 at a predetermined timing.

[0063]



motion prediction/compensation unit 146, and is used for motion
prediction and motion compensation. Citation List Patent Literature [0068]
PTL 1: Japanese Unexamined Patent Application Publication No.
2007-208917 Summary of Invention Technical Problem [0069] In AVC
and MVC, a virtual buffer model that simulates the operation of a buffer on
the decoding apparatus side is defined in order to prevent buffer overflow
or underflow. [0070] On the encoding apparatus side, encoding is
performed so as to prevent the virtualdbuffer from overflowing or
underflowing. A decoding apparatus can decode the bit stream encoded in
this manner without breaking a buffer. [0071] A virtual buffer model will be
describeth§0Qi2]display 102, a stereo image is displayed in

accordance with the video signal supplied from the wvideo
deceding unit 112 and the video signal supplied frem the
dependent stream deccding unit 115.

(00647

Fig. 9 is a diagram illustrating the configuration of
the video decoding unit 112 in Fig. 8 that deccodes a Base
stream, and the frame memory 113.

[0G65]

The configuration illustrated in Fig. 9 is similar to
the configuration of the image information decoding
apparatus in Fig. 2, except for the point that the image
saved in the frame memory\llB is referred to by the
dependent stream decoding unit 115.
i0066]

Fig. 10 is a block diagram illustrating the
configuration of the dependent stream decoding unit 115 in
Fig. 8 that decodes a Dependent stream, and the frame memory
1l6.

(0067}

The configuration illustrated in Fig. 10 is similar to
the configuration of the image information decoding
apparatus in Fig. 2, except for the point that the image
saved in the frame memory 113 can be referred to. A

reference image read from the frame memory 113 is input to a



Fig. 11 is a diagram illustrating an example of a virtual buffer model.
[0073] An input bit stream is first supplied to a buffer 151. - 18 - The bit
stream is read instantaneously from the buffer 151 in units called AUs
(access units), and is supplied to a video decoding unit 152. [0074] In
the video decoding unit 152, data read from the buffer 151 is decoded
instantaneously and a decoded image is generated. The above
assumption is made in the virtual buffer model. [0075] It is to be noted
that the buffer 151 in Fig. 11 correspohds to the buffers 111 and 114 in
the multi-viewpoint decoding apparatus 101 in Fig. B. In addition, the
video decoding unit 152 in Fig. 11 corresponds to the video decoding unit

g% poghPHRIdEHE AT ROSRSARAdECHHiNg tnit 185 ittt AtlsRsivpeint
mggggg"gkggg%%g%%1g%dn£ggi§hﬂgggsensation.

Citation List

Patent Literature

[0G68]

PTL 1: Japanese Unexamined Patent Application
Publication No. 2007-208917
Summary of Invention
Technical Problem
[0069]

In AVC and MVC, a virtual buffer mecdel that simulates
the operation of a buffer on the decoding apparatus side is
defined in order to prevent buffer overflow or underflow.
[0070]

Cn the encoding apparatus side, encoding is performed
S0 as to prevent the virtual buffer from overflowing or
underfleowing. A decoding apparatus can decode the bit
stream encoded in this manner without breaking a buffer.
[0071]

A virtual buffer model will be described.

[0072]

Fig. 11 is a diagram illustrating an example of a
virtual buffer model.
[06073]

An input bit stream is first supplied to a buffer 151.



In the case of AVC, one AU stores data of one picture. [0077] In the case
of MVC, one AU stores data of all views (the Base stream and the
Dependent stream) obtained at the same time point. Here, the term view
means an image obtained from each viewpoint. [0078] The behavior of the
buffer 151 in such a virtual buffer - 19 - model is illustrated in Fig. 12. In
Fig. 12, the vertical axis represents the amount of buffer occupancy, and
the horizontal axis represents time. [0079]  As illustrated in Fig. 12, a bit
stream is supplied to the buffer 151 aBa-predetermined bit rate. In
addition, at the read time of each AU, the bit stream stored in the
corresponding AU is extracted from the buffer 151. Times t), t2, t3, ... are
Tread times-frepmthiessbuHed 154 sj0880 ne kg v1 T 1oa didgrare fltstrating

. the configuration of AUs of a bit stream encoded using MVC,
in units called AUs {access units), and is Ssupplied to a

video decoding unit 152.
(00741

In the video deccding unit 152, data read from the
buffer 151 is decoded instantaneousiy and a decoded image is
generated. The above assumption is made in the virtual
buffer model.

[0075]

It is to be noted that the buffer 151 in Fig. 11
corresponds to the buffers 111 and 114 in the multi-
viewpoint decoding apparatus 101 in Fig. 8. In addition,
the video decoding unit 152 in Fig. 11 corresponds to the
videc decoding unit 112 and the dependent stream decoding
unit 115 in the multi-viewpoint decoding apparatus 101 in
Fig. 8.

0076}

In the case of AVC, one AU stores data of one picture.
[0077]

In the case of MVC, one AU stores data of all views
{the Base stream and the Dependent stream) obtained at the
same time point. Here, the term view means an image
obtained from each viewpolint.

[6078]

The behavicr of the buffer 151 in such a virtual buffer



[0081] In the upper part of Fig. 13, AUs #1, #2, and #3 are illustrated.
[0082] The AU #1 is composed of a picture P1 in the Base stream and
a picture P2 in the Dependent stream, which are pictures at the same time
point (data of the pictures is stored). [0083] The AU #2 is composed of
a picture 23 in the Base stream and a picture P4 in the Dependent stream,
which are pictures at the same time point. [0084] The AU #3 is composed
of a picture P5 in the Base stream - 20 - and a picture P6 in the
Dependent stream, which are pictdré atthe same time point. [0085] In
the lower part of Fig. 13, the configuration of a bit stream is illustrated.

model is 1llustrated in Fig. 12. In Fig. 12, the vertical
axis represents the amount of buffer occupancy, and the
horizontal axis represents time.

[0079]

As i1llustrated in Fig. 12, & bit stream is supplied to
the buffer 151 at a predetermined bit rate. In addition, at
the read time of each AU, the bit stream stored in the
corresponding AU is extracted from the buffer 151. Times t,,
tz, tz, ... are read times from the buffexr 151.

[0080]

Fig. 13 is a diagram illustrating the configuration of
Alls of a bit stream encoded using MVC.

[0081]

In the upper part of Fig. 13, AUs #1, #2, and #3 are
illustrated.

[ocs2]

The AU #1 is composed of a picture P; in the Base stream
and a picture P; in the Dependent stream, which are pictures
at the same time point (data of the pictures is stcred).
[0083]

The AU #2 is composed of a picture P3 in the Base stream
and a picture Py in the Dependent stream, which are pictures
at the same time point.

[oog4]

The AU #3 is composed of a picture Ps in the Base stream



[0086] The bit stream in Fig. 13 is a single stream configured by
multiplexing the Base stream and the Dependent stream. Each AU has a
NAL unit called AD (AU Delimiter) inserted at the beginning thereof. The
AD is a certain unique data string. [0087] The AD represents the start
position of data of a picture in the Base stream and a picture in the
Dependent stream which are at the same time point. [0088] As
illustrated in Fig. 13, in the bit stream, the AU #1 is composed of AD #1,
picture PI, and picture P2. [0089] TheoAU #2 is composed of AD #2,
picture P3, and picture P4 [0090] The AU #3 is composed of AD #3,
picture Ps, and picture P6.

and a picture Pg in the Dependent stream, which are pictures

at the same time point.
[0085]

In the lower part of Fig. 13, the configuration of a
bit stream 1z illustrated.
100861

The bit stream in Fig. 13 is a single stream configured
by multiplexing the Base stream and the Dependent stream.
Each AU has a NAL unit called AD (AU Delimiter) inserted at
the beginning thereof. The AD is a certain unique data
string.

[0087]

The AD represents the start position of data of a
picture in the Base stream and a pilcture in the Dependent
stream which are at the same time point.

(00881

As illustrated in FFig. 13, in the bit stream, the AU #1
is composed of AD #1, picture P;, and picture Pj.
[0089]

The AU $#2 is composed of AD #2, picture P3, and picture

Pg.
(00901

The AU #3 is composed of AD #3, picture Ps, and picture
Ps.

[0081]



-21- Searching for an AD makes it possible to find the beginning of
the AU and to easily access a predetermined picture. [0092] Fig. 14
includes diagrams illustrating an example of the structure of bit streams.
[0093] Part A of Fig. 14 illustrates a structure in a case where of a
Base stream and a Dependent stream are multiplexed into a single bit
stream. The structure of the bit stream in part A of Fig. 14 is the same as
the structure of the bit stream in Fig. 13. [0094] Part B of Fig. 14
illustrates a structure in a case wheréla Base stream and a Dependent
stream are separately included in a total of two bit streams. Portions
corresponding to the portions illustrated in part A of Fig. 14 are assigned
the samesymhpl$f0095] AD Askthystiatetbingdri 8 ¢foFigind, theeBase

stream is configured té)]y arranﬂ%ing AD #1, picture P1, AD %2,+picture P3,
ST A B, nd pIEwAd PETh (s BRder[00GS°S" © oredetermine
picture.
[0092]

Fig. 14 includes diagrams illustrating an example of
the structure of bit streams.
(0093}

Part A of Fig. 14 illustrates a structure in a case
where of a Base stream and & Dependent stream are
multiplexed into a single bit stream. The structure of the
bit stream in part A of Fig. 14 is the same as the structure
of the bit stream in Fig. 13.

{0094]

Part B of Fig. 14 illustrates a structure in a case
where a Base stream and a Dependent stream are separately
included in a total of two bit streams. Portions
corresponding to the portions illustrated in part A of Fig.
14 are assigned the same symbols.

[0095]

As illustrated in part B of Fig. 14, the Base stream is
configured by arranging AD #1, picture P, AD #2, picture Pj,
the AD #3, and picture Ps; in this order.

{0096}

In the meantime, the Dependent stream is configured by

arranging picture Pz, picture Py, and picture Pg in this



In the meantime, the Dependent stream is configured by arranging picture
P2, picture P4, and picture P6 in this - 22 - order. [0097] A decoding
process for the bit streams in Fig. 14 will be described using the
configuration in Fig. 11. [0098] For example, in a case where the bit
stream in part A of Fig. 14 is supplied, after detecting the AD #1, the video
decoding unit 152 in Fig. 11 sequentially reads the picture P1 in the Base
stream and the picture P2 in the Dependent stream, and individually
decodes the pictures. [0099] In additiin,-in a case where the bit streams in
part B

order.
10027}

A decoding process for the bit streams in Fig. 14 will
be described using the configuration in Fig. 11.

[oosg]

For example, in a case where the bit stream in part A
of Fig. 14 is supplied, after detecting the AD #1, the video
decoding unit 152 in Fig. 11 sequentially reads the picture
P; in the Base stream and the picture P; in the Dependent
stream, and individually decodes the pictures.

[0099]

In addition, in a case where the bit streams in part B
of Fig. 14 are supplied, for the first AU in the Base stream,
the video decoding unit 152 detects the AD #1, and reads and
decodes the picture P;. In addition, for the second AU, the
video deceding unit 152 detects the AD #2, and reads and
decodes the picture Pz.

[01060]

Since the Dependent stream contains no ADs, it is
necessary to analyze the syntax in the bit stream and to
determine the boundaries of the pictures Pz, P;, and Pg in
order to read each picture. Therefore, the processing is
very complicated.

[0101]

Here, a case is considered where an AD is simply added



of Fig. 14 are supplied, for the first AU in the Base stream, the video
decoding unit 152 detects the AD #1, and reads and decodes the picture
PI. In addition, for the second AU, the video decoding unit 152 detects the
AD #2, and reads and decodes the picture 23. [0100] Since the
Dependent stream contains no ADs, it is necessary to analyze the syntax
in the bit stream and to determine the boundaries of the pictures P2, 24,
and P6 in order to read each picture. Therefore, the processing is very
complicated. [0101] Here, a case is éansidered where an AD is simply
added - 23 - to the beginning of each picture in the Dependent stream in
a manner similar to that in the Base stream so that the beginning of the
tpictire tary berreadily etectedp[0102fe innthis disestoleatampleathe:

Base stream and the Dependent streamBare muil_:[li_plexed intg a Einglqee bit
asHaRRE the tited HiebGdinginit 152 Hay t8Codiiz& Hh RO &f'ihe BaSe

pafieamy and ap Al.of the Dependentsireamas diffexeat-Abls. This does
not make’it possible to correctly reproduce the operation of the virtual
[bufied model. [0103] The present invention has been made in light of
such a situation, and is intended to allow easg detection of picture
r

boundarieb i £-PaBendSfhit SFERRIGH a bit Stréant Soldtion 16 Froblem

Dependent stream are multiplexed into a single bit stream,
the video decoding unit 152 may reccgnize an AU of the Base
stream and an AU of the Dependent stream as different AUs.
This does not make it possible to correctly reproduce the
operation of the virtual buffer model.

[0103]

The present invention has been made in light of such a
situation, and is intended to allow easy detection of
picture boundaries in a Dependent stream on a bit stream.
Solution to Problem
[0104]

An image signal decoding apparatus in an aspect of the
present invention is an image signal decoding apparatus that
decodes a bit stream produced by enceding a stereoscoplc
image signal including image signals obtained from a
plurality of viewpoints, including decoding means for
decoding a first unique data string indicating the start of
image encoded bit streams cbtained from all the viewpoints
at a predetermined time point, the first unigue data string

being encoded in an image obtained from one viewpoint,



[0104] An image signal decoding apparatus in an aspect of the
present invention is an image signal decoding apparatus that decodes a
bit stream produced by encoding a stereoscopic image signal including
image signals obtained from a plurality of viewpoints, including decoding
means for decoding a first unique data string indicating the start of image
encoded bit streams obtained from all the viewpoints at a predetermined
time point, the first unique data string being encoded in an image obtained
from one viewpoint, - 24 - identifying:the start of encoded data obtained at
the predetermined time point, decoding a second unique data string
indicating the start of an image encoded bit stream obtained from another
1 gimwpdintapthegretetarminédaime bointahe sekbadnaiigaé dae string

being individually encoded at the beginning of an encoded bit stream of an
PGS SHARER M ne RS VWRSAE Jdant P he S5t Shcoed
sdata,gf andmageisignahaebtaingd. from the otheyviewpointsand degoding.
the bit stream. [0105] The image signals obtained from the plurality of
ohiesvpeintsicam benntdyersighateobtainegd frohs two sselponissthd- dre
pgonfiaured.as 2 sinle bit stream, (01061, Image sianals obiained from
2 plurality’5f Viewpoints cah Be iaye’signars obtaired fom two
e MiewRQints; apg-are-canfiguigd sis tvp bt steeams.i[019¢}eanThe an
decoding means can be configured to decode the first unique data string
iirdicativiy-the starf obimade entcbded biestreams obtaiedi fFoarall e

viewpoints at th ge{gletermig:gl time ointé the fi sto%r]ggg%edgtafgtrinq: o

start of encede ata o nooi e 31idgn m
Belng encoded in an image o tﬁlned“ r%m ong. 0% he viewpolints, Iaentl

othe statiaf,gacedsd data obtained ot the predetermined time point,
decode the second unique data - 25 -
[0105]

The image signals obtained from the plurality of
viewpeints can be image signals obtained from two viewpoints,
and are configured as a single bit stream.

[0106]

Image signals obtained from a plurality of viewpoints
can be image signals obtained from two viewpeints, and are
configured as two bit streams.

[0107]

The decoding means can be configured to decode the
first unigque data string indicating the start of image
encoded bit streams obtained from all the viewpoints at the
predetermined time point, the first unique data string being
encoded in an image obtained from one of the viewpoints,

identify the start of encoded data obtained at the

predetermined time point, decode the second unique data



string indicating the start of an image encoded bit stream obtained from
the other viewpoint at the predetermined time point, the second unique
data string being encoded at the beginning of an encoded bit stream of an
image obtained from the other viewpoint, identify the start of encoded data
of an image signal obtained from the other viewpoint, and decode the bit
stream. [0108] In the case of accessing a position at which decoding
can be started correctly, the decoding means can be configured to decode
the first unique data string indicating4he-start of image encoded bit
streams obtained from all the viewpoints at the predetermined time point,
the first unique data string being encoded in an image obtained from one
s Vievwgointiddentifyrtbe Startofancodéd=datacitaired-atthe predetémmiaed
time point from the one viewpoint, decode the second unique data strings

Tidicatity tHeSart6f e fmade SHe8dBE Bt stré&nPSbaitasd foffthe e

pOther viewpoint atthe predetermingd gimqggirgemﬁ?sga%%ai%@@ﬁ@
string being individually encoded at the beginning of the encoded bit

bstream. ofthelinage obtaine dfiomtheather viewpaoint dde ntify e starf ofm
the encoded data of the image sﬁﬁl obtained from the other viewpoint,

Eahdddtone’ He Bt streant font idehtfied stitposifoid (8168 ¢¥6- °F
ar?\’k}ﬁ%%%e §_M%9989g&%€@t@%&{‘ %%ESE&O%@%@F inuention is
an image signal decoding method for decoding a bit stream produced by

dencddingha stereostopigrimage signal including image signals obtained
from a plurality of viewpoints, including the steps of decoding a first unique

[ghed %tring indicating the start of image encoded bit streams obtained from
all the,viewpoinis at a:predeterminedfimenaintthe firghuniqua data; g
string being encoded in an image obtained from one viewpoint; identifying

cihe start bk ehedded data obiainedatdhe piedeterarined tiame peint;
decoding a second unique data string indicating the start of an image

. ge .
CENEOABABit StreMTSHRIetF irbhT ShotHer EWPBIr &f thé Preditdtifited
ciime;paint, the second unioue-datasstring.being individually encodedhat the.

beginning of an encoded bit stream of an image obtained from the other
v Viswgpdint; ddentifying theestartofrémected dataof.ah image dignalt unique
obtained from the other viewpoint; and decoding the bit stream. [0110]

daCBratramth RelaShEQTITRE presént ini8RfoR S & P1ogrdmhYsr Rafising

v ACBRHIET o exechite aprocess for deceding a bit siream praduced by
encoding a stereoscopic image signal including image signals obtained

tfronp eeplaality of vt wpoiats; dhe prégram Wdausing thel eamputdr, todecode
execute a process comprisingcth‘e steps of decading a first - 27 - unique

Hofacs SHRG G S SaTtorye EREGAGA B Sdamstiafied Hom

1llfhe viewnaints, at afredetersyingd ticae point, the firstuniqus data i ne
string being encoded in an image obtained from one viewpoint; identifying

a theistarb of énceded dafa dbteinediat the Predetermidedtinu poiitLa
decoding a second unique data string.indicating the start of an image

S ehtoted bit StredM Sbaied HofT GRoftieriewhBint 21 thE brddétermited

o lime;paint; thesecond urique-data-sting:hieing dadividyally:encodegiat the
beginning of an encoded bit stream of an image obtained from the other

v iisypaint; ideéntfying thet starcobericode d datenf addmadetsignal the

obtained from the other viewpoint; and decoding the bit stream. [%1114
image signal obtained from the other v ecode

ewpoint, and
the bit stream from identified start positicns.

[0109]



An image signal encoding apparatus in another aspect of the present
invention is an image signal encoding apparatus that encodes a
stereoscopic image signal including image signals obtained from a
plurality of viewpoints, including encoding means for encoding a first
unique data string in an image obtained from one viewpoint, the first
unique data string indicating the start of image encoded bit streams
obtained from all the viewpoints at a predetermined time point, and
individually encoding a second uniqéé data string at the beginning of an
encoded bit stream of an image obtained from another viewpoint, the
second unique data - 28 - string indicating the start of an image encoded
bit sttearreltairsdfrom thecotherviawpbird atthépredsterminad tirde
point. [0112] The encoding means can tie gonfigured to rg}ylttipl%r
PEhedded a5 bbtanetFréf aff fife viewoints into a sifgle bit Stream.
ad0L13lg aThe encedingmeans canibe configurad o cause ensoded data
obtained from all the viewpoints to be included in two bit streams. [0114]
ifdgeimdgesignais-obtiined rorrehe plarality obviewpsintsican Be image
signals obtained from two_viewpoints. [0115 An image.signal ..
P eRcading'mathdd it e Biter af;npciralc %sz%ﬁe %EngeSrﬁ%ﬁ\?e%t%lorﬁ%scgr? image
¢ signal gncedingimethad for.gneeding-a stereeseopieimagersignak e
including image signals obtained from a plurality of viewpoints, including
etltedtepdoftentcodinga fikst aiique Satastring inhan hage obtainedfrém

one viewpoint, the first unique data string indicating the start of ima )
SAAR Al Sl i o ool S S T

ms hed from a we"Wp(%nFs ata pre étermine
fimeipQintrand indivigwally encoding asecond wnigugsata stingat the ing

beginning of an encoded bit stream of an image obtained from another -
t29 start of encoded data cbtained at the predetermined time
point; decoding a second unique data string indicating the
start of an image encoded bit stream obtained from another
viewpoint at the predetermined time point, the second unique
data string being individually encoded at the beginning of
an encoded bit stream of an image obtained from the other
viewpoint; identifying the start of encoded data cf an image
signal obtained from the other viewpoint; and decoding the
bit stream.

10110}

A program in the aspect of the present invention is a
program for causing a computer to execute a process for
decoding a bit stream produced by enceding a stereoscopic
image signal including image signals obtained from a

plurality of viewpoints, the program causing the computer to

execute a process comprising the steps of decoding a first



viewpoint, the second unique data string indicating the start of an image
encoded bit stream obtained from the other viewpoint at the
predetermined time point. [0116] A program in the other aspect of the
present invention is a program for causing a computer to execute a
process for encoding a stereoscopic image signal including image signals
obtained from a plurality of viewpoints, the program causing the computer
to execute a process comprising the steps of encoding a first unique data
string in an image obtained from one&viewpoint, the first unique data string
indicating the start of image encoded bit streams obtained from all the
viewpoints at a predetermined time point; and individually encoding a
ugecond dmigue datanstringratcieliveginhingokar entodeddsit streadedf it

image obtained from another viewpoint, the second unique data strin
At e SFFof ATt enFodel Bl Straam Bbtaingd from ghd "o
+ otherdewpointiat the predetermined time peintnlPHL]ng dnapaspest ofn
the present invention, a first unique data string indicating the start of
liragge @ncatedhif swaamssoltaingc frop afl diewwpdinig et ahe start of
redetermined time point, which.is encoded in an image obtained from
B R ROWBEIT, (I, S 1 BATE S RO S bR At the
qpredetermined.timepoint is.identified s 30 1 addition; Asagandsynigues =
data string indicating the start of an image encoded bit stream obtained
afrotmapetheradewgoint ait the pradetetmined tifepoim olvhich glewpoint
indi\éiduallygncoded at the pe inningtof a}:nhencoded it Stream %atn
aﬁnﬁg% dHtE ARSI TRE othsh vPeC\}/\j/‘pomt, is ‘detBden; the ‘start of éncoded
s 8aia of gp imagersignalebtained froputhe othemdewpgintis identified, and
a bit stream is decoded. [0118] In another aspect of the present
emvertiond atfirsturiguecdatarstiingdndicatingthe staneof image@ricoded
bit streams obtained from all viewpoints at a predetermined time point is
ERABHRE i o e SEBGA Ton B HEWFOTRE B SBcdi THigieo®
s data string-indicating.the stad ofanr image.gnecoded hit stream-abtained e
from another viewpoint at the predetermined time point is individually
bénhcetedat the beginning of an encoded bit stream of an image obtained
from the other viewpoint. Advantageous Effects of Invention [0119]

gg\]c]c%)}ding to an aspect of the present invention, it is possible to easily

detegtpictue baundasiesHf-a Papendsnt stream on ahilsteamspect of
the present inventicn is an lmage signal encoding apparatus
that encodes a stereoscopic image signal including image
signals obtained from a plurality of viewpoints, including
enceding means for encoding a first unique data string in an
image obtained from one viewpoint, the first unique data
string indicating the start of image encoded bit streams
cbhtained from all the viewpoints at a predetermined time
point, and individually encoding & second unigue data string
at the beginning of an encoded bit stream of an image

obtained from ancther viewpoint, the second unigque data



Brief Description of Drawings [0120] - 31 - [Fig. 1] Fig. 1 is a block
diagram illustrating an example configuration of an image information
encoding apparatus. [Fig. 2] Fig. 2 is a block diagram illustrating an
example configuration of an image information decoding apparatus.
[Fig. 3] Fig. 3 is a diagram illustrating a multi-viewpoint encoding
apparatus. [Fig. 4] Fig. 4 is a block diagram illustrating an example
configuration of the multi-viewpoint encoding apparatus in Fig. 3. [Fig.
5] Fig. 5 is a diagram illustrating an égample of an MVC reference image.
[Fig. 6] Fig. 6 is a block diagram illustrating the configuration of a video
encoding unit in Fig. 4 and a frame memory. [Fig. 7] Fig. 7 is a block
s didgram iilistratingahe eordiguration ofa depardent steain ehtoding:anit
in Fig. 4 and a frame memory. . [Fig. 8] Fig. 8 is a block diagram

Rhstratihg anexhniplé Coffighriibrorh mliiviewpoitdeconmg® =+

p&pparatus. [Fig. 9] Fig. 9 is a diagram illustrating the configuration of a
video decoding unit in Fig. 8 and a frame memory.
(01123

The encoding means can be configured to multiplex
encoded data obtained from all the viewpoints into a single
bit stream.

[0113]

The encoding means can be configured to cause encoded
data obtained from all the viewpoints to be included in two
bit streams.

[0114]

The image signals obtained from the plurality of
viewpoints can be image signals obtained from two viewpoints.
[0113]

An image signal encoding method in the other aspect of
the present invention is an image signal encoding method for
encoding a stereoscopic image signal including image signals
obtained from a plurality of viewpoints, including the steps
of encoding a first unique data string in an image obtained
from one viewpoint, the first unigque data string indicating
the start of image encoded bit streams cbtained from all the
viewpoints at a predeterminéd time point; and individually
encoding a second unique data string at the beginning of an

encoded bit stream of an image obtained from another



-32- [Fig. 10] Fig. 10 is a block diagram illustrating the configuration
of a dependent stream decoding unit in Fig. 8 and a frame memory.
[Fig. 11] Fig. 11 is a diagram illustrating an example of a virtual buffer
model. [Fig. 12] Fig. 12 is a diagram illustrating the behavior of a
buffer in Fig. 11. [Fig. 13] Fig. 13 is a diagram illustrating the
configuration of AUs of a bit stream encoded using MVC. [Fig. 14]
Fig. 14 includes diagrams illustrating an example of the structure of bit
streams. [Fig. 15] Fig. 15 is a-bl@ék diagram illustrating an example
configuration of a dependent stream encoding unit that is a portion of a
multi-viewpoint encoding apparatus according to an embodiment of the
v peeseritinvetien s ecofFgun 6Py d@-inchidas diagrarmsalidsteatinigean
example of the structure of pit streams. [Fi% 17]) Fig. 17 is aﬁg‘iagra
S?I?u%%ra?ihgaéln %I%ﬁ}eplee ‘¢on |8ﬁra ion 6F ATTRL TRt m:"%Flgr.cff@}] |§. PgiET
v diggiam illustrating theysyatax ofdhe NAL ynitine . [Fig. 19] Fig. 19is a
diagram illustrating the definition of nal unit type. [Fig. 20] Fig. 20 is a
[@liddgram illustrating the definition of nal unit type.

A program in the other aspect of the present invention
is a program for causing a computer to execute a process for
ancoding a sterecscopic ilmage signal including image signals
obtained from a plurality of viewpcoints, the program causing
the computer to execute a process comprising the steps of
encoding a first unigque data string in an image obtailned
from one viewpoint, the first unigue data string indicating
the start of image encoded bit streams obtained from all the
viewpoints at a predetermined time peint; and individually
encoding a second unique data string at the beginning of an
encoded bit stream of an image cobtained from another
viewpoint, the second unigue data string indicating the
start of an image encoded bit stream obtained from the cther
viewpoint at the predetermined time point.

(0117}

In an aspect of the present inventicn, a first unique
data string indicating the start of image enccded bit
streams obtained from all viewpoints at a predetermined time
point, which is encoded in an image obtained from one
viewpoint, is decoded, and the start of encoded data

cbtained at the predetermined time peoint is identified. In



-33 - [Fig. 21] Fig. 21 is a diagram illustrating the simplified syntax of
a NAL unit. [Fig. 22] Fig. 22 is a diagram illustrating syntax including
the NAL unit. [Fig. 23] Fig. 23 is a diagram illustrating a simplification
of the syntax in Fig. 22. [Fig. 24] Fig. 24 is a block diagram illustrating
an example configuration of a dependent stream decoding unit that is a
portion of a multi-viewpoint decoding apparatus according to an
embodiment of the present invention. [Fig. 25] Fig. 25 is a diagram
illustrating an example of a virtuaHuffer-model. [Fig. 26] Fig. 26 is a
diagram illustrating an example of a method for accessing the beginning
of an AU. [Fig. 27] Fig. 27 is a flowchart describing the operation of a
adyhtadcanalyssegeind  unfRige28pFRy. 28isrw flondharttdieseribieg atart

onventional analysis process. Fig. 29] Fig, 29 is a diagram
Oﬁluasrfrajtf?l%gt%ee@gr%‘%eucfaﬁéﬁ of AUS I([')lf %ﬁts?rlenaer%s obtaindd (f)yhé?ﬁcoding

viegesviewpgintvideg using MY ECnea {HG 30:Fd., 3Q:includes diagrams
illustrating an example of the structure of bit streams. [Fig. 31] Fig. 31
invdludesalidgraens didstrating dreekamphe bfthe Stracture of ditdsthddams.

stream of an image obtained from the other viewpoint, is
decoded, the start of encoded data of an image signal
obtained from the other viewpoint is identified, and a bit
stream is decoded.

[0118]

In another aspect of the present invention, a first
unique data string indicating the start of image encoded bit
streams obtained from all viewpoints at a predetermined time
point is encoded in an image obtained from one viewpoint,
and a second unique data string indicating the start of an
image encoded bhit stream cbtained from ancther viewpoint at
the predetermined time point is individually encoded at the
beginning of an encoded bit stream of an image cbtained from
the cother viewpoint.

Advantageous Effects of Invention
[0119]

According to an aspect of the present invention, it is
possible to easily detect picture boundaries of a Dependent
stream on a bit stream.

Brief Description of Drawings

[0120]



-34 - [Fig. 32] Fig. 32 is a block diagram illustrating an example
configuration of a computer. Description of Embodiments [0121]
[Configuration of Multi-Viewpoint Encoding Apparatus] Fig. 15is a
block diagram illustrating an example configuration of a dependent stream
encoding unit that is a portion of a multi-viewpoint encoding apparatus
according to an embodiment of the present invention. [0122] Ina
multi-viewpoint encoding apparatus according to an embodiment of the
present invention, a Base streamhaslencoded therein information
indicating AU boundaries, and a Dependent stream has encoded therein
information indicating boundaries between pictures in the Dependent
stredfii{0123] Fidrhis ehabledad prtitidviespdintidécoting apparatus to,

= I RO BOUROASS BF 12 IKE G €00 Ehaexing Aneo b

y processing and 1o perform

apthedeceding operation based on a virtual buffer model. [0124] The
multi-viewpoint encoding apparatus has the same configuration as the
configiireitiod In Fig. -4.FFigs 18 iludstrates igrv srample eonfigirationzof the

enggﬁsﬂgggggyfgglation of an image information decoding

apparatus.

{Fig. 3] Fig. 3 is a diagram illustrating a multi-
viewpoint encoeding apparatus.

fFig. 4] Fig. 4 is a block diagram illustrating an
example configuration of the multi-viewpoint encoding
apparatus in Fig. 3.

[Fig. 5] Fig. 5 is a diagram illiustrating an example of
an MVC reference image.

[Fig. 6] Fig. 6 is a klock diagram illustrating the
configuration of a video encoding unit in Fig. 4 and a frame
memory.

[Fig. 7] Fig. 7 is a block diagram illustrating the
configuration of a dependent stream encoding unit in Fig. 4
and a frame memory.

[Fig. 8] Fig. B is a block diagram illustrating an
example configuration of a multi-viewpoint decoding
apparatus.,

[Fig. 9] Fig. 9 is a diagram illustrating the

configuration of a video decoding unit in Fig. 8 and a frame

Memory.



- 35 - encoding unit 55 in Fig. 4. A video encoding unit 52 of a _
multi-viewpoint encoding apparatus 41 according to an embodiment of the
present invention has the same configuration as the configuration in Fig.
6. The same configuration elements are assigned the same numerals.
[0125]  The configuration of the dependent stream encoding unit 55
illustrated in Fig. 15 is the same configuration as the configuration in Fig.
7, except for the point that a DD encoding unit 201 is provided and the
point that the output of the DD eneodihg-unit 201 is supplied to the
lossless encoding unit 86. [0126]  The DD encoding unit 201 inserts a
NAL unit called DD (Dependent delimiter) (View and dependency
represéntatidf Helingter NAL unit) lat thé begiriag of eachtpisturedn ehe
Dependent stream. The DD is a unique data string like the AD but has a

i Hitfera it the BB TOESH S - hdNodeReS i ddiid unit §6-9- B

anaseytsthe . NALwit of the DD generated by the DD encoding unit 201 into
the beginning of each picture, performs encoding, and outputs a
Depéndent stidarfiiigto Whidhsthe DD:basbeenimsertedi{@128] Hgatfle

“includes diagrams illustrating an example of - 36 - the structure of bit

Slstfeams baherdted By tHeHitht-viewpoint encoding apparatus 41 including
the q%g%ﬂdelrﬁlsuw %Oﬁ@%uﬂﬁé&j&f@ﬂémratmg the

behavior of a buffer in Fig. 11.

[Fig. 13] Fig. 13 is a diagram illustrating the
configuration of AUs of a bit stream encoded using MVC.

[Fig. 14] Fig. 14 includes diagrams illustrating an
example of the structure of bit streams,

[Fig. 15] Fig. 15 is a block diagram illustrating an
example configuration of a dependent stream encoding unit
that is a portion of a multi~viewpoint encoding apparatus
according to an embodiment of the present invention.

[Fig. 16] Fig. 16 includes diagrams illustrating an
example of the structure ¢f bit streams,.

[Fig. 17] Fig. 17 is a diagram illustrating an example
configuration of a NAL unit.

[Fig. 18] Fig. 18 is a diagram illustrating the syntax
of the NAL unit.

[Fig. 18] Fig. 19 is a diagram illustrating the
definition of nal unit type. |

[Fig. 20] Filg. 20 is a diagram illustrating the

definition of nal_unit_type.



[0129] Part A of Fig. 16 illustrates an example of a structure in a case
where a Base stream and a Dependent stream are multiplexed into a
single bit stream. [0130)  Part B of Fig. 16 illustrates an example of a
structure in a case where a Base stream and a Dependent stream are
separately included in a total of two bit streams. Portions corresponding to
the portions illustrated in part A of Fig. 16 are assigned the same symbols.
[0131] In the case of generating the bit stream in part A of Fig. 16,
after encoding the AD #1, the multi-viéwpoint encoding apparatus 41
encodes the picture Pi in the Base stream. Next, the multi-viewpoint
encoding apparatus 41 encodes DD #1 before encoding the pictures in
the Diependent stréam, anid tsereafter ernpodéesthe ipretuie ¢ 2incthe
Dependent stream. [0132] When the process target is switched to the

S HaRt ALl the MGtideRpoiht Ehicoding apparatus 41 encodes the AD #2
and epgades the piciure 33 in the Base. streams Nextthemultl;n: 37 -
viewpoint encoding apparatus 41 encodes DD #2 before encoding the

ipcturesnin thesD@pénderittstream, and thereafter encodes the picture P6
in the Dependent stream. [0133] , ,

[Fig. 23] Fig. 23 is a diagram illustrating a
simplification of the syntax in Fig. 22.

[Fig. 24) Fig., 24 is a block diagram illustrating an
example configuration of a dependent stream decoding unit
that is a portion of a multi~viewpoint decoding apparatus
accerding to an embodiment of the present invention.

[Fig. 25] Fig. 25 is a diagram illustrating an example
of a virtual buffer model.

{Fig. 26] Fig. 26 is a diagram illustrating an example
of a method for accessing the beginning of an AU.

[Fig. 27] Fig. 27 is a flowchart describing the
operation of a syntax analysis unit.

[Fig. 28] Fig. 28 is a flowchart describing a
conventional analysis process.

[Fig. 28] Fig. 2% is a diagram illustrating the
configuration of AUs of bit streams obtained by encoding
three-viewpoint video using MVC,

[Fig. 30} Fig. 30 includes diagrams illustrating an
example of the structure of bit streams.

[Fig. 311 Fig. 31 includes diagrams illustrating an

example of the structure of bit streams.



In a similar manner, the multi-viewpoint encoding apparatus 41 encodes
DDs before encoding the pictures in the Dependent stream, and arranges
the pictures in the Dependent stream immediately after the DDs. [0134]
Also in this example, ADs are placed at the beginning of AUs. The first AU
is composed of AD #1, picture PI, DD #1, and picture P2, and the second
AU is composed of AD #2, picture P3, DD #2, and picture Pg. The third
AU is composed of AD #3, picture 95, DO #3, and picture P6. [0135]

In the case of generating the bit stredrs-in part B of Fig. 16, for the Base
stream, after encoding the AD #1, the multi-viewpoint encoding apparatus
41 encodes the picture Pi in the Base stream. When the process target is
switchietbto thelnestAU theimuiti-vievpoini edcedingldppdratisiag an
encodes the AD #2, and encodes the picture P3 in the Base stream.

© 1515619 KUt S-For 178 DebehderfRtieahi, after encoding the DD #1,

pthe multi-viewpeing encgading.apparatus 41 encodes - 38 - the picture P2
in the Dependent stream. When the process target is switched to the next

[ALE the multi-viewpoint encoding apparatus 41 encodes the DD #2 and

encodes the picture P4 in the Dependent stream. [01371
iConfiguration of Multi-Viewpoaint Enceding Apparatus]

Fig. 15 is a block diagram illustrating an example
configuration of a dependent stream encoding unit that is a
porticn of a multi-viewpolint encecding apparatus accerding to
an embodiment of the present invention.

[0122]

In & multi-viewpoint enceding apparatus according to an
empbodiment of the present invention, a Base stream has
encoded therein information indicating AU boundaries, and &
Dependent stream has encoded therein information indicating
beundaries between pictures in the Dependent siream,

[0123]

This enables & multi-viewpoint decoding apparatus to,
on the occasion cof decoding bit streams of a stereoscopic
image, determine AU boundaries or the like with easy
processing and to perform the decoding operation based on a
virtual buffer model.

[0124]

The multi-viewpoint encoding apparatus has the same

configuration as the configuration in Fig. 4. Fig. 15

illustrates an example configuration of the dependent stream



In a similar manner, the multi-viewpoint encoding apparatus 41 encodes
the DDs before encoding the pictures in the Dependent stream, and
arranges the pictures in the Dependent stream immediately after the DDs.
[0138] As illustrated in part B of Fig. 16, the Base stream is configured
by arranging AD #1, picture P1, AD #2, picture P3r AD #3, and picture Ps
in this order. [0139] In the meantime, the Dependent stream is
configured by arranging DD #1, picture P2, DD #2, picture P4, DD #3, and
picture P6 in this order. [0140] -Also in the example in part B of Fig. 16,
the first AU is composed of AD #1, picture Pl, DD #1, and picture P2, and
the second AU is composed of AD #2, picture P3, DD #2, and picture P4.
erhedthing ALkis domposédd of AD #3; pidtiee 95, ORI #8y andigictute €6. a
Lg%é};]vAn AD ,regresent% the start position of data of a_- 39 - picture in the
"Bade Stream ahd a picird e tRBDESerdent sthsam “whith &fe 8Btained
erdidhesame dime peintthat s, represantsthe start positign.of image
encoding bit streams obtained from all viewpoints at a predetermined
cqime gnraddiionaa DDeepraseins the bountiary position offdatasefra
cé)Ijl%ture in the Dependent stream, that is, represents the start position of an

Thage &RcdtRg DIt Stream if the DEFERGENt Stfeaime Pumerals.

[0125]

The configuration of the dependent stream encoding unit
55 illustrated in Fig. 15 is the same configuration as the
configuration in Fig. 7, except for the poiﬁt that a DD
encoding unit 201 is provided and the peoint that the output
of the DD encoding unit 201 is supplied to the lossless
encoding unit 86.

[0lz6]

The DD encoding unit 201 inserts a NAL unit called DD
(Dependent delimiter) (View and dependency representation
delimiter WAL unit) at the beginning of each picture in a
Dependent stream. The DD is a unigue data string like the
AD but has a value different from the AD.

[0127]

The lossless encoding unit 86 inserts the NAL unit of
the DD generated by the DD encoding unit 201 into the
beginning of each picture, performs encoeding, and outputs a
Dependent stream into which the DD has been inserted.

[(0128]

Fig. 16 includes diagrams illustrating an example of



[0142] [Regarding Syntax] The syntax of a DD will be described. [0143]
All encoded data items including an AD and pictures are stored in a unit
called a NAL unit, and are rearranged in a predetermined order to
configure a bit stream. The details are described in ISO/IEC 14496-10 1
ITU-T 1-1.264. [0144] A DD is also stored in a NAL unit. [0145] Fig. 17
is a diagram illustrating an example configuration of a NAL unit. [0146]
Encoded data items and the header are handled byte-bybyte.
NAL_BytesInNALunit is a parameter3ifdicating the size of the NAL unit in
bytes, which is necessary to identify NAL - 40 -

the structure of bit streams generated by the multi-
viewpoint encoding apparatus 41 including the dependent
stream encoding unit 55 in Fig. 15,

[0129]

Part A of Fig. 1% illustrates an example of a structurse
in a case where a Base stream and a Dependent stream are
multiplexed into a single bit stream.

[0130]

Part B of Fig. 16 illustrates an example of a structure
in a case where a Base stream and a Dependent stream are
separately included in a total of two bit streams. Portions
corresponding to the portions illustrated in part A of Fig.
16 are assigned the same symbols.

[(0131]

In the case of generating the bit stream in part A of
FPig. 16, after encoding the AD #1, the multi-viewpoint
encoding apparatus 41 encodes the picture P; in the Base
stream. Next, the multi-viewpoint encoding apparatus 41
encodes DD #1 before enceding the pictures in the Dependent
stream, and thereafter encodes the picture Pp in the
Dependent stream.

101321

When the process target is switched to the next AU, the

multi-viewpoint encoding apparatus 41 encodes the AD #2 and

encodes the picture P; in the Base stream. Next, the multi-



unit boundaries. [0147] One method for identifying NAL unit
boundaries is to search for start codes. In other cases, it is necessary to
transmit the NAL unit size to a decoder using some method. rbsp_byte[]
represents encoded data items or the header that are stored in a NAL
unit. [0148] Fig. 18 is a diagram illustrating the syntax of a NAL unit.
[0149] forbidden zero bit is 1-bit data, which is always 0. [0150] nal ref
idc is 2-bit data, which indicates that the _ _ data items in the NAL unit are
referred to by other NAL units if the Bal ref idc value is a value other than
0. If the nal ref idc value is 0, the data items are not referred _ _ to by
other NAL units. [0151]

viewpeint encoding apparatus 41 encodes DD #2 before

encoding the pictures in the Dependent stream, and
thereafter encodes the picture Py in the Dependent stream.
[0133]

In a similar manner, the multi-viewpoint encoding
apparatus 41 encedes DDs before encoding the pictures in the
Dependent stream, and arranges the pictures in the Dependent
stream immediately after the DDs.

[0134]

Also in this example, ADs are placed at the beginning
of AUs. The first AU is composed of AD #1, picture Py, DD #1,
and picture P;, and the second AU is composed of AD #2,
picture P3, DD #2, and picture Py. The third AU is composed
of AD #3, picture Ps, DD #3, and picture Ps.

[0135]

In the case of generating the bit streams in part B of
Fig. 16, for the Base stream, after encoeding the AD #1, the
multi-viewpoint encoding apparatus 41 encodes the picture P
in the Base stream. When the process target is switched to
the next AU, the multi-viewpoint encoding apparatus 41
encodes the AD #2, and encodes the picture Ps; in the Base
stream,

10136]

In addition, for the Dependent stream, after encoding

the DD #1, the multi-viewpoint encoding apparatus 41 encodes



nal unit type is 5-bit data, which indicates the content of the NAL unit.
[0152] forbidden zero bit, nal ref idc, and nal unit type _ _ constitute the
header in Fig. 17. [0153] - 41 - Figs. 19 and 20 are diagrams illustrating
the definition of nal unit type. [0154] As illustrated in Fig. 19,
nal_unit_type = 9 indicates that the content of the NAL unit is an AD.
[0155]

- 38 -

the picture P; in the Dependent stream. When the process
target is switched to the next AU, the multi-viewpoint
encoding apparatus 41 encodes the DD #2 and encodes the
picture Py in the Dependent stream.

[0137]

In a similar manner, the multi-viewpoint encoding
apparatus 41 encodes the DDs before encoding the pictures in
the Dependent stream, and arranges the pictures in the
Dependent stream immediately after the DDs.

[0138]

As illustrated in part B of Fig. 16, the Base stream is
configured by arranging AD #1, picture P1, AD #2, picture P,
AD #3, and picture Ps in this order.

[0139]

in the meantime, the Dependent stream is configured by
arranging DD #1, picture Pz, DD #2, picture By, DD #3, and
picture Pz in this order.

[0140]

Alsc in the example in part B of Fig. 16, the first AU
is composed of AD #1, picture Py, DD #1, and picture Py, and
the second AU is composed of AD #2, picture P3, DD #2, and
picture P;. The third AU iz composed of BAD #3, picture Ps,
DD #3, and picture Ps.

[0141]

An AD represents the start position of data of a



As illustrated in Fig. 20, nal_unit_type = 18 indicates that the content of
the NAL unit is a DD. [0156] The simplified syntax of the NAL unit in
Fig. 18 is as illustrated in Fig. 21. [0157] The NAL unit has the start
code added therein in accordance with the syntax illustrated in Fig. 22,
and constitutes a stream called a byte stream. The byte stream
corresponds to the bit stream described above. [0158]
startcode_prefix (start_code_prefix_one_3bytes) of 3 bytes (0x000001) in
Fig. 22 is a start code to be added té*the beginning of the NAL unit.
startcode_prefix is a unique code that must not appear at other places in
the byte stream. [0159] Searching for startcode_prefix in a byte stream
piesultzinidetettingahe beghmaingafh NALIGRienn additibs, deeckiggnt

5 ngla_alljnnit_‘%p% at the hg ggggfgﬁe y%%gniéﬂﬂhos& -42 - 9% innin as
oET Hetdltad makes E possf% e fo-access 'desired NAL Unit. [éi%(% !
represents the start position of image encoding bit streams
obtained from all viewpcints at a predetermined time. In
addition, a DD repressents the boundary position of data of a
picture in the Dependent stream, that is, represents the
start position of an image encoding bit stream in the
Dependent stream.
(0142}
[Regarding Syntax]

The syntax of a DD will be described.
[0143]

All encoded data items including an AD and pictures are
stored in a unit called a NAL unit, and are rearranged in a
predetermined order to configure a bit stream. The details
are described in ISO/IEC 14496-10 | ITU-T H.264.

[0144]

A DD is also stored in a NAL unit.
[0145]

Fig. 17 is a diagram illustrating an example
configuration of a NAL unit.
[o146]

Enceded data items and the header are handled byte-by-
byte. NAL BytesInNALunit is a parameter indicating the size

of the NAL unit in bytes, which 1s necessary to identify NAL



A simplification of the syntax in Fig. 22 is as illustrated in Fig. 23. [0161] In
this manner, DDs are placed at boundaries of pictures in a Dependent
stream regardless of whether the Dependent stream is multiplexed with
the Base stream into a single bit stream or is included in another bit
stream. [0162] A start code is added to the beginning of a NAL unit
storing a DD, and the nal_unit_type value of the NAL unit is set to 18,
which indicates that the content is a DD. [0163] The multi-viewpoint
decoding apparatus can detect the Kéginning of a NAL unit by detecting a
start code. In addition, checking that the nal_unit_type value of the NAL
unit whose beginning has been detected is 18 makes it possible to detect
urg Diranagis; Besieture boundary (beginning) in a Dependent stream.
[0[%94] [Multi-Viewpoint Decoding Apparatus] Fig. 24 is a block diagram
| ust}ating an example configuration of a dependent stream decoding unit
thatd$a@ method for identifying NAL unit boundaries is to

search for start codes. In other cases, it i1s necessary to
transmit the NAL unit size to a decoder using some method.
rbsp byte([] represents encoded data items or the header that
are stored in a NAL unit.
[0148]

Fig. 18 is a diagram illustrating the syntax of a NAL
unit.
[0149]

forbidden zero bit is l-bit data, which is always 0.
[0150C]

nal ref idc is 2-bit data, which indicates that the
data items in the NAL unit are referred to by other NAL
units if the nal ref idc value is a value other than 0. If
the nal ref idc value is 0, the data items are not referred
tc by other NAL units.
(01517

nal unit type is 5-bit data, which indicates the
content of the NAL unit.
(01523

forbidden zero bit, nal ref idc, and nal_unit_type
constitute the header in Fig. 17.

(0153}



- 43 - portion of a multi-viewpoint decoding apparatus according to an
embodiment of the present invention. [0165] A multi-viewpoint
decoding apparatus according to an embodiment of the present invention
has the same configuration as the configuration in Fig. 8. Fig. 24
illustrates an example configuration of the dependent stream decoding
unit 115 in Fig. 8. A video decoding unit 112 of a multi-viewpoint decoding
apparatus 101 according to an embodiment of the present invention has
the same configuration as the configéitation in Fig. 9. [0166] The
configuration of the dependent stream decoding unit 115 illustrated in Fig.
24 is the same configuration as the configuration in Fig. 10, except for the
point'that DDY aredufutframdhedossless eheating/decoding unit 142.

[0167] The lossless encoding/decoding unit 142 decodes a DD
idiidéd 7 aDepérideit'Stedami® and outputs the DD. Based on the output

g)l(gﬂtpe start position of decoding or the like at the time of random access
is specified by an upper application or the like. [0168] An MVC virtual
buffexsmodébwilldee deséribéd o[0169] nal_unit_type = 9 indicates

that the content of the NAL unit is an AD.
[0155]

As illustrated in Fig. 20, nal unit type = 18 indicates
that the content of the NAL unit is a DD.

[0156]

The simplified syntax of the NAL unit in Fig. 18 is as
illustrated in Fig. 21.

[0157]

The NAL unit has the start code added therein in
accordance with the syntax illustrated in Fig. 22, and
constitutes a stream called a byte stream. The byte stream
corresponds to the bit stream described above.

(01581

startcode prefix (start code_prefix one 3bytes) of 3
bytes (0x000001) in Fig. 22 is a start code to be added to
the beginning of the NAL unit. startcode_prefix is a unique
code that must not appear at other places in the byte stream.
f0159]

Searching for startcode prefix in a byte stream results
in detecting the beginning of a NAL unit. In addition,

checking nal unit type at the header of the NAL unit whose



-44 - Fig. 25 is a diagram illustrating an example of a virtual buffer
model in a case where an MVC bit stream is composed of two streams,
that is, a Base stream and a Dependent stream. [0170] An input Base
stream is stored in a buffer 151A, and a Dependent stream is stored in a
buffer 151B. Bit streams are read instantaneously from the buffers 151A
and 151B on an AU-by-AU basis, and are decoded instantaneously by a
video decoding apparatus 152. [0171] It is to be noted that the buffer
151A in Fig. 25 corresponds to the bi#fer 111 in the multi-viewpoint
decoding apparatus 101 in Fig. 8 and that the buffer 151B in Fig. 25
corresponds to the buffer 114 in the multi-viewpoint decoding apparatus

bd@InimiFig. 82 i hdditions v Vileordéeading MSES2 e Fig: 28°cess a
corresponds to the video decoding unit 112 and the dependent stream

d%fecotihg Ghit T15"ih the multi-viewpoint decoding apparatus 101 in Fig. 8.

§9%42] For example, in a case where the Base stream in part B of Fig.
16 is stored in the buffer 151A, and the Dependent stream is stored in the
buffér 5B 1atfa certaimtiming thepistire Phidiead #emithetsuffer

_151A in accordance with the AD #1, and the picture 02 is read from the

L hUter 2482 1818 ¥ acéotdance with the DD #1. The read pictures are

[ slegogled by the video decoding unit 152. [0173] In addition, at the next
timing, the picture P3 is read from the buffer 151A in accordance with the
AD #2; arid therpichere, PP s react frohe #9¢! batfep 251 8%5A @t opdance with

p%@%£¥%§%dp%7ﬁkpendent stream regardless of whether the

Dependent stream is multiplexed with the Base stream into a
single bit stream or is included in another bit stream.
[0162]

A start code is added to the beginning of a NAL unit
storing a DD, and the nal unit type value of the NAL unit is
set to 18, which indicates that the content is a DD.

[0163]

The multi-viewpoint decoding apparatus can detect the
beginning of a NAL unit by detecting a start code. In
addition, checking that the nal unit type value of the NAL
unit whose beginning has been detected is 18 makes it
possible to detect a DD, that is, a picture boundary
{(beginning) in a Dependent stream.

[0164]
[Multi~-Viewpoint Decoding Apparatus]
Fig. 24 is a block diagram illustrating an example

configuration of a dependent stream decoding unit that is a



A virtual buffer model in a case where an MVC bit stream is composed of
a single stream having a Base stream and a Dependent stream is the
same as that illustrated in Fig. 11. [0175]  For example, in a case where
the bit stream in part A of Fig. 16 is stored in the buffer 151 in Fig. 11, ata
certain timing, the pictures Pl and P2 are read from the buffer 151 in
accordance with the AD #1. [0176] In addition, at the next timing, the
pictures P3 and P4 are read from the buffer 151 in accordance with the
AD #2. [0177] Next, an example of adfhethod for accessing the beginning
of a predetermined AU at the time of random access, at the time of
occurrence of an error, or the like will be described with reference to Fig.
@Bt oAb o fOE7 WAl inputbit streantiscfirdt supplied: i 4 \bufferlkiand iso
temporarily stored, Thereafter, the bjt stream is supplied to a start code

e TERRH-O 215 arfdh & deCot D TV e - OF -
[01l65]

A multi-viewpoint decoding apparatus according to an
embodiment of the present invention has the same
configuration as the configuration in Fig. 8. Fig. 24
illustrates an example configuraticn of the dependent stream
decoding unit 113 in Fig. 8. A video deccoding unit 112 of a
multi~viewpoint decoding apparatus 101 according teo an
embodiment of the present invention has the same
configuration as the configuration in Fig. 8.

[0166]

The configuration of the dependent stream decoding unit
115 illustrated in Fig. 24 is the same configuration as the
configuration in Fig. 10, except for the pcint that DDs are
cutput from the lossless enccoding/decoding unit 142.

[0167]

The lossless encoding/decoding unit 142 decodes a DD
included in a Dependent stream, and outputs the DD. Based
on the output DD, the start position of decoding or the like
at the time of random access is specified by an upper
application or the like.

[0168]
An MVC virtual buffer model will be described.

[0169]



[0179] The start code detection unit 212 detects a start code having a
unique data string. Upon detection of a start code, the start code detection
unit 212 outputs subsequent data to a syntax analysis unit 213. [0180]
The syntax analysis unit 213 analyzes the data supplied from the start
code detection unit 212. Because of the data subsequent to the start
code, the data supplied from the start code detection unit 212 is data of a
NAL unit. [0181] Upon identification of the start position of an AU by
analyzing the header or the like of addAL unit, the syntax analysis unit 213
outputs a signal indicating an AU start position to the decoder 214 and the
buffer 211. [0182] In a case where an AD is present (in a case where
data’dfe: NAL dfit s ddpphed), i gyhteacanaysis tierpdehetks

whether or not nal unit fype =9 is satisfied. Ina c here nal unit_type
L e e St - 47 T Abbue thé Boriont of té KEAT (it i

caipABP=Jhyis, the beginning of the AU is detesied. [9183km aSémiarly, in a
case where an AD is present, the syntax analysis unit 213 checks whether
Degraioteral Fiit e = 18

[C1703

An input Base stream 1s stored in a buffer 1513, and a
Dependent stream 1s stored in a buffer 151B. Bit streans
are read instantaneously from the buffers 151A and 151B on
an AU-by-AU basis, and are decoded instantaneously by a
video decoding apparatus 152,

(01711

It is to ke noted that the buffer 151A in Fig. 25
corresponds to the buffer 111 in the multi-viewpoint
decoding apparatus 101 in Fig. 8 and that the buffer 151B in
Fig. 25 corresponds to the buffer 114 in the multi-viewpoint
decoding apparatus 101 in Fig. 8. In addition, the video
decoding unit 152 in Fig. 25 corresponds to the video
decoding unit 112 and the dependent stream decoding unit 115
in the multi-viewpoint decoding apparatus 101 in Fig. 8.
[0172]

For example, in a case where the Base sltream in part B
of Fig. 16 is stored in the buffer 1513, and the Despendent
stream is stored in the buffer 151B, at a certain timing,
the picture P; is read from the buifer 151A in accordance

with the AD #1, and the picture P; is read from the buffer



is satisfied. In a case where nal unit type = 18 is satisfied, as described
above, the content of the NAL unit is a DD. Thus, the beginning of a
picture in the Dependent stream is detected. [0184] The decoder 214
and the buffer 211 subsequently perform decoding of pictures on an
AU-by-AU basis in a normal manner in accordance with the signal from
the syntax analysis unit 213. [0185] The operation of detecting the
beginning of a picture in a Dependent stream will be described with
reference to a flowchart in Fig. 27- [3£86] Here, as illustrated in part B of
Fig. 16, it is assumed that a Base stream and a Dependent stream
constitute different bit streams and that the Dependent stream has an

L et otiedDPC [OEBHdN stép Sihthe Staffcodéltetaetich bhit 21esearehes

decoded by the video decoding unit 152.
I0173]

In addition, at the next timing, the picture Pz is read
from the buffer 151A in accordance with the AD #2, and the
picture Py is read from the buffer 151B in accordance with
the DD #2.

[0174]

A wvirtual buffer model in a case where an MVC bit
stream 1s composed of a single stream having a Base stream
and a Dependent stream is the same as that illustrated in
Pig. 11.

[0175]

For example, in a case where the bit stream in part A
of Fig. 16 is stecred in the buffer 151 in Fig. 11, at a
certain timing, the pictures F; and P; are read from the
buffer 151 in accordance with the AD #1.

[0176]

In addition, at the next timing, the pictures P; and Py
are read from the buffer 151 in accordance with the AD #2.
101771

Next, an example of a method for accessing the
beginning of a predetermined AU at the time of random access,
at the time ¢f occurrence of an error, or the like will be

described with reference to Fig. 26.



- 48 - for a start code. [0188] After a start code is detected, in step S2,
the syntax analysis unit 213 checks whether or not nal_unit_type = 18 is
satisfied. [0189] In a case where it is determined in step S2 that nal unit
type = 18 is satisfied, in step S3, the syntax analysis unit 213 detects that
the NAL unit having the detected start code is a unit storing a DD and is at
the beginning of a picture in the Dependent stream. [0190] The
operation in a case where, as illustrated in part B of Fig. 14, the stream is
composed of two bit storms and whére, as in conventional MVC, the
Dependent stream has no DDs is illustrated in Fig. 28. [01911 As
illustrated in Fig. 28, in a case where the Dependent stream has no DDs,

[ &lié8 headers are also decoded, and multiple conditional determinations
are performed. Fi [ it ' inni

E’Hl QIEaT. o1 "%’t';'é‘eisat%p-13523fi&'sstp%s%%?f%c?e%%dat & 5qipning, of

an A (beéjlnnlng of a picture).
and is temporarily stored. Thereafter, the bit stream is
supplied to a start code detection unit 212 and a decoder
214.
[0179]

The start code detection unit 212 detects a start code
having a unigue data string. Upon detection of a start code,
the start code detection unit 212 outputs subsequent data to
a syntax analysis unit Z13.
f0180]

The syntax analysis unit 213 analyzes the data supplied
from the start code detection unit 212. Because of the data
subsequent to the start code, the data supplied from the
start code detection unit 212 is data of a NAL unit.

[0181]

Upen identification of the start position of an AU by
analyzing the header or the like of a NAL unit, the syntax
analysis unit 213 outputs a signal indicating an AU start
position to the decoder 214 and the buffer 211.

101821

In a case where an AD is present (in a case where data

of a NAL unit is supplied), the syntax analysis unit 213

checks whether or not nal unit type = 9 is satisfied. 1In a

case where nal unit _type = 9 is satisfled, as described



[0192] In Fig. 28, the values used in the respective determinations up to
step 323 are pieces of information - 49 - written in slice headers stored in
RBSPs (Fig. 17) of a NAL unit. Unlike nal unit type = 18 described above,
the above pieces of information are not written in headers of NAL units,
and therefore, complicated analysis processing is performed. [0193]
[Three-Viewpoint Bit Stream]  Three-viewpoint bit streams will be
described. [0194)  Fig. 29 is a diagram illustrating the configuration of
AUs obtained by encoding three-viewpoint video using MVC. [0195] As
described above, in the case of MVC, one AU stores the data of all views
obtained at the same time point. The same applies even in a case where
althy auniber ofvitwpoints i$iere@A]0196]t 1 Fig. 229, ADMEL isthe
compaosed of picture Pn jn a Base stream, picture 1)16 in a Dependent

PRABAM AT ahd pitfuré Prih 8 DESedent stream 2.

{0183]

Similarly, in a case where an AD is present, the syntax
analysis unit 213 checks whether or not nal unit type = 18
is satisfied. In a case where nal unit type = 18 is
satisfied, as described above, the content of the NAL unit
ig a DD, Thus, the beginning of a picture in the Dependent
stream is detected.

[0184)

The decoder 214 and the buffer 211 subseguently perform
decoding of pictures on an AU-by—-AU basis in a normal manner
in accerdance with the signal from the syntax analysis unit
213,

01851

The operation of detecting the beginning of a picture
in a Dependent stream will be described with reference to a
flowchart in Fig. 27.

[018¢6]

Here, as illustrated in part B of Fig. 16, it is
assumed that a Base stream and a Dependent stream constitute
different bit streams and that the Dependent stream has an
enceoded DD.

10187]

In step S1, the start code detection unit 212 searches



[0197] AU 112 is composed of picture PIA in the Base stream, picture
Pis in the Dependent stream 1, and picture P16 in the Dependent stream
2.[0198] - 50 - AU #13 is composed of picture Pn in the Base stream,
picture Pu in the Dependent stream 1, and picture P19 in the Dependent
stream 2. [0199] Fig. 30 includes diagrams illustrating an example of the
structure of bit streams. [0200]  The bit streams illustrated in Fig. 30
include no DDs. [0201] Part A of Fig. 30 illustrates an example of a
structure in a case where the Base stBeam, the Dependent stream 1, and
the Dependent stream 2 are multiplexed into a single bit stream. [0202]

for a start ccde.
(01881

After a start code is detected, in étep 82, the syntax
analysis unit 213 checks whether or not nal unit type = 18
is satisfied.

[0189]

In a case where it 1s determined in step 32 that
nal unit type = 18 is satisfied, in step 83, the syntax
analysis unit 213 detects that the NAL unit having the
detected start code is a unit storing a DD and is at the
beginning of a picture in the Dependent stream.

[0190]

The operation in a case where, as illustrated in part B
of Fig. 14, the stream is composed cof two bit storms and
where, as in conventional MVC, the Dependent stream has no
DDs is illustrated in Fig. 28.

[0191]

As illustrated in Flg. 28, in a case where the
Dependent stream has no DDs, slice headers are also decoded,
and multiple conditional determinations are performed.
Finally, in step S23, it is possible to detect the beginning
of an AU (beginning of a picture}.

[0192]
In Fig. 28, the values used in the respective

determinations up to step 523 are pieces of information



Part B of Fig. 30 illustrates an example of a structure in a case where the
Base stream, the Dependent stream 1, and the Dependent stream 2 are
included in a total of three different bit streams. Portions corresponding to
the portions illustrated in part A of Fig. 30 are assigned the same symbols.
[0203] For example, in a case where the bit stream in part A of Fig. 30 is
supplied, after detecting the AD 411, the video decoding unit 152
sequentially reads the picture Pu in the Base stream, the picture Pu in the
Dependent stream 1, - 51 - and the $%cture Pn in the Dependent stream
2, and individually decodes the pictures. [0204] In addition, in a case
where the bit streams in part B of Fig. 30 are supplied, for the first AU in
witid Bage istredlm Cthe widée e coding Unit1 52 8Btects #ge AD #12%arfd NAL

reads decodes the picture Pn. In addition, the video decoding unit 152
ula%Féctg? ]f(g)lr T%% §1ea§0ﬂ1’81§67 §AD #?Jl% ;gr?(? féads %néeb d%%%dg'ré?}[%e&cve
ppictdee BH. {0205 + i Fae Dependent stieams drang 2have e DRs.

Therefore, in order to read the individual pictures, the need exists to

unhblyzeath@ fyrmax firtite bt Gtrebiis it Acebrdaifthswith ¢é procdss i
F]i% 28 agd to detect the boundaries of the pictures P12, Pn, P15, PM, Pn,
PandPa.

(0193}
[Three-Viewpoint Bit Stream]

Three-viewpoint bit streams will be described.
[0194]

Fig. 29 is a diagram i1llustrating the configuration of
AUs cbtained by encoding three-viewpoint video using MVC.
[0195]

As described above, in the case of MVC, one AU stores
the data of all views obtained at the same time point. The
same applies even in a case where the number of viewpoints
is three.

[0196]

In Fig. 29, AU #11 is composed of picture P;; in a Base
stream, picture Py; in a Dependent stream 1, and picture Pis
in & Dependent stream 2.

[6187]

AU #12 is composed of picture Pi¢ in the Base stream,
picture P15 in the Dependent stream 1, and picture P in the
Dependent stream Z.

[0198]



[0206] Fig. 31 includes diagrams illustrating an example of the
structure of bit streams generated by a multi-viewpoint encoding
apparatus 101 according to an embodiment of the present invention.
[0207] Part A of Fig. 31 illustrates an example of a structure in a case
where the Base stream, the Dependent stream 1, and the Dependent
stream 2 are multiplexed into a single bit stream. - 52 - [0208] Part B
of Fig. 31 illustrates an example of a structure in a case where the Base

- stream, the Dependent stream 1, an@ithe Dependent stream 2 are
included in a total of three different bit streams. [0209] In a case where
the bit stream in part A of Fig. 31 is supplied, after detecting the AD #11,
the Vidled decodinpunit 452 sequeimiallyaetds e pictud=Rr is tire Base
stream, the pictug% Pu_in the Dependent stream 1, and the picture Pn in

P& Dépertent sfréant5 AR E'fﬁlglvi?dﬂééﬁ%eldodae%dth%lﬁEfb?ss.}?[ﬁziﬁ] the

pdBancasa-Where the bit streams in part B of Fig. 31 are supplied, for the
first AU in the Base stream, after detecting the AD #11, the video

[ @ezdHing unit 152 decodes the picture DII. For the second AU, after

detecting the AD #12, the video decoding unit 152 decodes the picture Pfl.
(021319 %r?a&l&ﬁ%lﬁfj%’r HETTEFBRASNT SFEAR L Shér tididdling thé Do

+HEl 15 the video.dgeoding unit 152 gdecodes the picture P12- In addition,
after detecting the DD #12, the video decoding unit 152 decodes the

[ Fiétite P15- [0212]

The bit streams illustrated in ¥Fig. 30 include no DDs.
[0201]

Part A of Fig. 30 illustrates an example of a structure
in & case where the Base stream, the Dependent stream 1, and
the Dependent stream 2 are multiplexed into a single bit
stream.

(62021

Part B of Fig. 30 1llustrates an example of a structure
in a case where the Base stream, the Dependent stream 1, and
the Dependent stream 2 are included in a total of three
different bit streams. Portions corresponding to the
portions illustrated in part A of Fig. 30 are assigned the
same symbols.

(0203}

For example, in a case where the bit stream in part A
of Fig. 30 is supplied, after detecting the AD #11, the
video decoding unit 152 sequentially reads the picture Py in

the Base stream, the picture Fi; in the Dependent stream 1,



Further, for the Dependent stream 2, after detecting - 53 - the DD #21,
the video decoding unit 152 decodes the picture Pu. In addition, after
detecting the DD 122, the video decoding unit 152 decodes the picture
P16. [0213] In this manner, in the multi-viewpoint decoding apparatus 101,
an operation is performed so that a desired AU is detected and decoded
in accordance with an AD that is a piece of information illustrating an AU
boundary and a DD that is a piece of information illustrating a boundary
between pictures in a Dependent strelinT and so that a stereoscopic image
is displayed. [0214] Since there is no need to analyze slice headers in
the case of detecting the start position of a certain picture in a Dependent

artrem, Bighispeed randont aecésy iy Aride feasisie, 021574  The

iS ri‘%s d%f aﬁLr cesses gegcg?ﬁad anJ\E/LelrcaSn be executed by hardware or
Sottware- In & case where the Saries or processes is executed by

[ ¢oftware, a program constituting

In addition, in a case where the bit streams in part B
of Fig. 30 are supplied, for the first AU in the Base stream,
the video deccding unit 152 detects the AD #11 and reads and
decodes the picture P;;. In addition, the video deccding
unit 152 detects, for the second AU, the AD #12 and reads
and decodes the picture Pis.

[0205]

The Dependent streams 1 and 2 have no DDs. Therefore,
in order to read the individual pictures, the need exists to
analyze the syntax in the bit streams in accordance with the
process in Fig. 28 and to detect the boundaries of the
pictures Piz, P13, Pis, Pisr Pis, and Pis.

[0206]

Fig. 31 includes diagrams illustrating an example of
the structure of bit streams generated by a multi-viewpoint
encoding apparatus 101 according to an embodiment of the
present invention.

10207)

Part A of Fig. 31 illustrates an example of a structure
in & case where the Base stream, the Dependent stream 1, and
the Dependent stream 2 are multiplexed into a single bit

stream.



the software is installed from a program recording medium into a
computer incorporated in dedicated hardware, a general-purpose personal
computer, or the like. [0216] Fig. 32 is a block diagram illustrating an
example - 54 - configuration of hardware of a computer that executes the
series of processes described above in accordance with a program.
[0217] A CPU (Central Processing Unit) 301, a ROM (Read Only
Memory) 302, and a RAM (Random Access Memory) 303 are connected
to one another via a bus 304. [0218]>4 -An input/output interface 305 is
further connected to the bus 304. An input unit 306 having a keyboard, a
mouse, and the like and an output unit 307 having a display, speakers,
[aAdGhe like are connected to the input/output interface 305. In addition, a
storage unit 30 ving a.hard.disk, a non-volatile memory, and the like, a
comar%%#ca%io#uﬁ 309 1avl|r% %Sr%t%\;coerﬁ interface and t%flil?e,sa?nrdl gt&re
1 Ariye 31 that grivesia-remevable-medjum3l hate: cavrected:tedhe busing
304. [0219] In the computer configured as above, for example, the
tiePUsmndans &prrfrany stored inthe Stsrate dnit 308inthE"RAM 303

vitafthe ingr t/ogtpuﬁt interface 305 and the bus 304, and executes the
differen 1 ﬁ reams.,

program. Thus, the series of

[0209]

In a case where the bit stream in part A of Fig. 31 is
supplied, after detecting the AD #11, the video decoding
unit 152 seguentially reads the picture P;:; in the Base
stream, the picture P;; in the Dependent stream 1, and the
picture Pij3 in the Dependent stream 2, and individually
decodes the pictures.

[0210]

In a case where the bit streams in part B of Fig. 31
are supplied, for the first AU in the Base stream, after
detecting the AD #11, the video decoding unit 152 decocdes
the picture Py;. For the second AU, after detecting the AD
#12, the video decoding unit 152 decodes the pilcture Fia.
[0211]

In addition, for the Dependent stream 1, after
detecting the DD #11, the video decoding unit 152 decodes
the picture P;;. In addition, after detecting the DD 412,
the video deccding unit 152 decodes the picture Pis.

(02121

Further, for the Dependent stream 2, after detecting



processes described above is performed. [0220] The program executed
by the CPU 301 is recorded on, for - 55 - example, the removable
medium 311, or is provided via a wired or wireless transmission medium
such as a local area network, the Internet, or digital broadcasting and is
installed into the storage unit 308. [0221] It is to be noted that the
program executed by the computer may be a program in accordance with
which the processes are performed in a time-series manner in the order
described herein, or may be a prografm in accordance with which the
processes are performed in parallel or at a required timing such as when
called. [0222] Embodiments of the present invention are not to be
thienitddl tithe éimbodirent desarilied above, and aivaristyoferanyesteas

be made \g%h%ut depargn% fr%g églg giﬁlﬁietgfethg Pr ggnt gcmlgn‘yo{ril.

PRefeténés f“gn:LsoﬂliSt viewpoint encoding apﬁ"ar%?us,

dadoteatrangenentbutiel; S2-\Wdegencading &nit, 53 frame memory, 54
rearrangement buffer, 55 dependent stream encoding unit, 56 frame

[@démbry, 57 multiplexing unit, 101 multi-viewpoint decoding apparatus,
102 3D display, 111 buffer, 11 videg decoding unit, 113 froagae memory,

114 bUffer T15'88PERdent stream decoding Ut 116 frama merory, 201
afRencedingunitay, cperation is performed so that a desired

AU is detected and decoded in accordance with an AD that is
a plece of information illustrating an AU boundary and a DD
that is a piece of information illustrating a boundary
between pictures in a Dependent stream and so that a
stereoscopic image is displayed.

[0214]

Since there is no need to analyze slice headers in the
case of detecting the start position of a certain picture in
a Dependent stream, high-speed random access is made
feasible.

[0215]

The series of processes described above can be executed
by hardware or software. In a case where the series of
processes is executed by software, a program constitulting
the software is installed from a program recording medium
into a computer incorporated in dedicated hardware, a
general-purpose perscnal computer, or the like.

[021¢8]

Fig. 32 is a block diagram illustrating an example



- 56 - CLAIMS [Claim 1] An image signal decoding apparatus that
decodes a bit stream produced by encoding a stereoscopic image signal
including image signals obtained from a plurality of viewpoints,
comprising: decoding means for decoding a first unique data string
indicating the start of image encoded bit streams obtained from all the
viewpoints at a predetermined time point, the first unique data string being
encoded in an image obtained from one viewpoint, identifying the start of
encoded data obtained at the predetetmined time point,  decoding a
second unique data string indicating the start of an image encoded bit
stream obtained from another viewpoint at the predetermined time point,
cahéisEgondigmiqné dmradteng beihgrirdividualy ehtcoded xt thié Hegiiting
eofian en%oded bit strear’g of an, @én%ge ob‘tfained from thg other vieV\H:)oint,
SSdantifying the Sttt of encoded data of an image Signar Btamed front the
prhermiewpoint, and decoding the bit stream. [Claim 2] ~ The image
signal decoding apparatus according to Claim 1, wherein the image
[ (8igridls obtained from the plurality of viewpoints are image signals

obtajned from. two viewpoints, and ar congg red as a single bit stream. -
g el T A e e N clotee el

nldi) 1, wherein dnagesionals.ehiained-from aplyality ehyewpoints are
image signals obtained from two viewpoints, and are configured as two bit

costresahed to cne another via a bus 304.

[0218]

An input/output interface 305 is further connected to
the bus 304, An input unit 306 having a keyboard, a mouse,
and the like and an output unit 307 having a display,
speakers, and the like are connected to the inpubt/output
interface 305. In addition, a storage unit 308 having a
hard disk, a non-volatile memcry, and the like, a
communication unit 30% having a network interface and the
like, and a drive 310 that'drives a removable medium 311 are
connected to the bus 304.

[0219]

In the computer configured as above, for example, the
CPU 301 lecads a program stored in the storage unit 308 into
the RAM 303 wvia the input/output interface 305 and the bus
304, and executes the program. Thus, the series of
processes described above is performed.

[0220]

The program executed by the CPU 301 is recorded on, for



[Claim 4] The image signal decoding apparatus according to Claim 3,
wherein the decoding means decodes the first unique data string
indicating the start of image encoded bit streams obtained from all the
viewpoints at the predetermined time point, the first unique data string
being encoded in an image obtained from one of the viewpoints, identifies
the start of encoded data obtained at the predetermined time point,
decodes the second unique data string indicating the start of an image
encoded bit stream obtained from-th&-other viewpoint at the
predetermined time point, the second unique data string being encoded at
the beginning of an encoded bit stream of an image obtained from the
2pther wewpointy edentdiesdhesstartrof €htpded datapofan eage signal
obtained from the other viewpoint, and decodes the bit stream. [Claim 5]

R intdgd STt decod iy Apparatis Beloiing 16'CIain 4, Wisieirirthe
n&896-9f acegssing.a position.at which. ; p8;s-degeding;can e started
correctly, the decoding means decodes the first unique data string
iirpdicafieg the start ot image eneodedtbiB§treams obtained from all the
viewpoints at the predetermined time point, the first unique data string
{%Qe:fr}d encoded in an image obtained from one viewpoint, identifies the

start;of encoded data-ehigined,at the.predetermined time noint from. the
one viewpoint, decodes the second unique data strings indicating the
catart of thermage engqodetirbifistreanrrobtained érom the withemnvielpoint at

the%)redetermined time point, the second unique data string bei

n
PRRGi Ry Brit et arthebeginfiny 8P Encoudd bit Stretim Shmerder
sdmageblained from the otheryiewpaint identifies the start ot the,;
encoded data of the image signal obtained from the other viewpoint, and
witdiedodesshewitstteam from identifiedstartpasitionsl ¢Claim Gl a An
image signal decoding method for decoding a bit stream produced by

rShitotitg 5 'SteRsostopit add $iyri in@tding image signals obtained

r fearp @ plurality of viewpoints, comprising the steps of:

Embodiments of the present invention are not to be
limited to the embodiment described above, and a variety of
changes can be made witheut departing from the scope of the
present invention.

Reference Signs List
[0223]

41 multi-viewpoint encoding apparatus, 51 rearrangsment
buffer, 52 video encoding unit, 53 frame memory, 54
rearrangement buffer, 55 dependent stream encoding unit, 56
frame memory, 57 multiplexing unit, 101 multi-viewpoint
decoding apparatus, 102 3D display, 111 buffer, 112 video
decoding unit, 113 frame memory, 114 buffer, 115 dependent

stream decoding unit, 116 frame memory, 201 DD encoding unit



decoding a first unique data string indicating the start of image encoded
bit streams obtained from all the viewpoints at a predetermined time point,
the first unique - 59 - data string being encoded in an image obtained
from one viewpoint; identifying the start of encoded data obtained at the
predetermined time point; decoding a second unique data string
indicating the start of an image encoded bit stream obtained from another
viewpoint at the predetermined time point, the second unique data string
being individually encoded at the begihning of an encoded bit stream of an
image obtained from the other viewpoint; identifying the start of encoded
data of an image signal obtained from the other viewpoint; and decoding
the bit stream. [Claim 7] A progradifor causing a computer to execute
a process for decoding a bit stream produced by encoding a stereoscopic
[(Fr]n%ﬂg% §1’é1nal including image signals obtained from a plurality of
viewgointg.the program gausing.the computer 0 £XeCUle A RIOCeSS 1; ¢
comprising the steps of: decoding a first unique data string indicating
s thestartofdmage éncoderblit streams-ebtainedifriom atldbe iéwpeints at
irg#redetermined time point, the first unique data string being encoded in

tdge obtdiRBdFromre dRWoHE idémtyhdPthe éalt'st éHcoded

v data ontained at the predetermined time point;  decoding a second
unique data string indicating the start of an image encoded bit stream

obtairedbfionyanethrer £60 -Adewpdint at thépredeterminedditee pointng
the second unique data string being individually encoded at the beginning

LR Enesdéd bitsireem Of aitvagé BEtAREdHomthie HHSr TrRivpoHiE
£idgntfying the %t?é@fo%‘%%%j%dcdé%%é@é@‘ﬁﬁﬁ@&”@h%@t%%% from the
other viewpoint; and decoding the bit stream.

first unique data string being encoded in an image obtained
from one viewpcint, identifying the start of encoded data
obtained at the predetermined time point,

decoding a second unigue data string indicating the
start of an image encoded bit stream obtained from another
viewpoint at the predetermined time point, the second unigque
data string being individually enccded at the beginning of
an encoded bit stream of an image cobtained from the other
viewpoint, identifying the start of encoded data of an image
signal obtained from the other viewpoint, and decoding the
bit stream.
[Claim 21

The image signal decoding apparatus according to Claim
1, wherein the image signals obtained from the plurality of

viewpolints are image signals obtained from two viewpoints,

and are configured as z single bit stream.



[Claim 8] An image signal encoding apparatus that encodes a
stereoscopic image signal including image signals obtained from a
plurality of viewpoints, comprising: encoding means for encoding a
first unique data string in an image obtained from one viewpoint, the first
unique data string indicating the start of image encoded bit streams
obtained from all the viewpoints at a predetermined time point, and
individually encoding a second unique data string at the beginning of an
encoded bit stream of an image obtdiied from another viewpoint, the
second unique data string indicating the start of an image encoded bit
stream obtained from the other viewpoint at the predetermined time point.
[fCkaim G  The image signal encoding apparatus according to Claim 8,

wherein the encoding means m I,tll}?lexes encoded gat%gggainegéro&glm
the VIBRipoilts Tntd 2 ifgI& Bit Stieam “fEiaim 10] 26127 he image

1 signal.ancoding apparatys according:to Clain:8, avherein the gneeding
means causes encoded data obtained from all the viewpoints to be
vigelpdéd i twobit streams [Olaim Htairkhe frage Sighadl eicoding s -
apparatus according to Claim 8, wherein the image signals obtained from
ahfle BRGafiff S AEBNPOIRE ard Infage SiGhafs Gbtained from two viewpoints.
rd€laim 12]  Animage signal encoding method for encoding a
stereoscopic image signal including image signals obtained from a
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process comprising the
point,

decodes the second unique data string indicating the
start of an image encoded bit stream obtained from the other
viewpoint at the predetermined time point, the second unique
data string being encoded at the beginning of an encoded bit
stream of an image obtained from the other viewpoint,
identifies the start of encoded data of an image signal
cbtained from the other viewpoint, and decodes the bit
stream.
iClaim 5]

The image signal deceding apparatus according to Claim

1, wherein in the case of accessing a position at which



- 62 - steps of:  encoding a first unique data string in an image obtained
from one viewpoint, the first unique data string indicating the start of
image encoded bit streams obtained from all the viewpoints at a
predetermined time point; and  individually encoding a second unique
data string at the beginning of an encoded bit stream of an image
obtained from another viewpoint, the second unique data string indicating
the start of an image encoded bit stream obtained from the other
viewpoint at the predetermined time3oint.

decoding can ke started correctly,

the decoding means decodes the first unique data string
indicating the start of image encoded bit streams obtained
from all the viewpoints at the predetermined time point, the
first unigue data string being encoded in an image obtained
from cone viewpoint, identifies the start of encoded data
cbtained at the predetermined time point frem the one
viewpoint,

decodes the second unigue data strings indicating the
start of the image encoded bit stream cbtained from the
other viewpoint at the predetermined time point, the second
unigque data string being individually encoded at thé
beginning of the encoded bit stream of the image obtained
from the other viewpoint, identifies the start of the
encoded data of the image signal cobtained from the other
viewpoint, and decodes the bit stream from identified start
positions.

[Claim 6]

An image signal decoeding method for decoding a bit
stream produced by encoding a stereoscopic image signal
including image signals obtained from a plurality of
viewpcints, comprising the steps of:

decoding a first unique data string indicating the
start of image encoded bit streams obtained from all the

viewpeints at a predetermined time point, the first unique



data string being encoded in an image obtained from one
viewpoint; identifying the start of encoded data obtained at
the predetermined time point;

decoding a second unigue data string indicating the
start of an image encoded bit stream obtained from another
viewpoint at the predetermined time point, the second unigue
data string being individually enccded at the beginning of
an encoded bit stream of an image obtained from the other
viewpoint; identifying the start of encoded data of an image
signal cobtained from the other viewpoint; and decoding the
bit stream,
[Claim 73

A preogram for causing a computer to execute a process
for deceding a bit stream produced by encoding a
stereoscoplce image signal including image signals cbtained
from a plurality cof viewpoints, the program causing the
computer to execute a process comprising the steps of:

decoding a first unique data string indicating the
start of image encoded bit streams obtained from all the
viewpoints at a predetermined time point, the first unigue
data string being encoded in an image cbtained from cne
viewpolint; identifying the start of encoded data obtained at
the predetermined time point;

deccding a second unique data string indicating the

start of an image enccded bit stream obtained from another



viewpoint at the predetermined time point, the second unique
data string being individually encoded at the beginning of
an encoded bit stream of an image obtained from the other
viewpoint; identifying the start of encoded data of an image
signal obtained from the other viewpoint; and decoding the
kit stream.

[Claim 8]

An image signal encoding apparatus that encodes a
stereoscopic image signal including image signals obtained
from a plurality of viewpoints, comprising:

encoding means for encoding a first unique data string
in an image obtained from cne viewpoint, the first unique
data string indicating the start of image encoded bit
streams obtained from all the viewpoints at a predetermined
time point, and

individually encoding a second unique data string at
the beginning of an encoded bit stream of an image cbtained
from another viewpoint, the second unique data string
indicating the start of an image encoded bit stream obtained
from the other viewpoint at the predetermined time point.
[Claim 9]

The image signal encoding apparatus according to Claim
8, wherein the encoding means multiplexes encoded data
obtained from all the viewpoints intc a single bit stream.

iClaim 10]



The image signal encoding apparatus according to Claim
8, wherein the encoding means causes encoded data obtained
from all the viewpoints to be included in two bit streams.
[Claim 11}

The image signal encoding apparatus according to Claim
8, wherein the image signals obtained from the plurality of
viewpoints are image signals obtained from two viewpoints.
[Claim 12]

An image signal encoding method for encoding a
stereoscopic image signal including image signals obtained
from a plurality of viewpoints, comprising the steps of:

encoding a first unigue data string in an image
obtained from one viewpoint, the first unique data string
indicating the start of image encoded bit streams obtained
from all the viewpoints at a predetermined time point; and

individually encoding a second unique data string at
the beginning of an encoded bit stream of an image obtained
from another viewpoint, the second unigue data string
indicating the start of an image encoded bit stream obtained
from the other viewpoint at the predetermined time point.
[Claim 13}

A program for causing a computer to execute a process
for encoding a stereoscopic image signal including image
signals cobtained from a plurality of viewpeoints, the program

causing the computer to execute a process comprising the



steps of:

encoding a first unique data string in an image
cbtained from one viewpolint, the first unigue data string
indicating the start of image encoded bit streams obtained
from all the viewpoints at a predetermined time point; and

individually encoding a second unique data string at
the beginning of an encoded bit stream of an image cbtained
from ancother viewpoint, the secend unigue data string
indicating the start of an image encoded bit stream obtained

from the other viewpoint at the predetermined time point.



