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Description

Title of Invention

IMAGE PROCESSING DEVICE AND METHOD

Technical Field
[0001]
The present disclosure relates to an image processing device and method,
and more particularly 1o an image processing device and method configured to

enable pictures of a plurality of views to be processed in parallel,

Background Art

Recently, devices for compressing and encoding an image by adopting an
encoding scheme of handling image information digitally and performing
compression by an orthogonal transform such as a discrete cosine transform and
maotion compensation using image information-specific redundancy for the purpose
of information transmission and accumulation with high efficiency when the image
information is handled digitally have become widespread. Moving Picture Experts
Group (MPEG), H.264, MPEG-4 Part 10 (Advanced Video Coding) (hercinafter
referred to as H.264/AVC), and the like are examples of such encoding schemes.
[0003]

Therefore, for the purpose of improving encoding efficiency compared to
H.264/AVC, standardization of an encoding scheme referred to as high efficiency
video coding (HEVC) by Joint Collaboration Team-Video Coding (JCTVC), which is
a joint standardizing organization of International ‘Telecommunication Union
Telecommunication Standardization Sector (ITU-T) and International Organization
for Standardization (ISOYInternational Electrotechnical Commission (IEC), is
currently in progress (for exaniple, see Non-Patent Literature 1),

[0004]

In the draft of HEVC at the present time, a dependent slice is adopted as one
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parallel processing tool. Parallel decoding of picture units of each view using the

dependent slice is possible.

Citation List
Non-Patent Literature
[0005]
Non-Patent Literature 1: Benjamin Bross, Woo-Jin Han, Jens-Rainer Ohm,
Gary J. Sullivan, Thomas Wiegand, “High efficiency video coding (HEVC) text
specification draft 8,” JCTVC-J1003_d7, 2012.7.28

Summary of Invention
Technical Problem
[0006]

However, even when the dependent slice is used, it is difficult to decode
pictures of a plurality of views in parallel because there is dependency of motion
compensation between the views.

[0007]
Embodiments of the present invention have been made in view of the above

circumstances, and enable pictures of a plurality of views to be processed in parallel.

Solution to Problem
[0008]

According to a first aspect of the present invention, there is provided an
image processing device comprising a reception section configured to receive an
encoded stream set in syntax of the encoded stream in which motion vector (MV)
range limit information is encoded in units in which image data have a hierarchical
structure and the MV range limit information, the MV range limit information being
information about a limit of a value of a vertical direction of an MV for referring to a
view different from a view of a current block in an inter-view MV corresponding to
the current block, and a decoding section configured to decode the encoded stream
received by the reception section using the MV range limit information received by

the reception section.
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[0008a]

According to a second aspect of the present invention, there is provided an
image processing method comprising: receiving, by an image processing device, an
encoded stream set in syntax of the encoded stream in which MV range limit
information is encoded in units in which image data have a hierarchical structure and
the MV range limit information, the MV range limit information being information
about a limit of a value of a vertical direction of an MV for referring to a view
different from a view of a current block in an inter-view MV corresponding to the
current block; and decoding, by the image processing device, the received encoded
stream using the received MV range limit information.

[0008b]

According to a third aspect of the present invention, there is provided an
image processing device comprising: a setting section configured to set MV range
limit information which is information about a limit of a value of a vertical direction
of an MV for referring to a view different from a view of a current block in an inter-
view MV corresponding to the current block in syntax of an encoded stream; an
encoding section configured to generate the encoded stream by encoding image data
in units having a hierarchical structure using the MV range limit information set by
the setting section; and a transmission section configured to transmit the encoded
stream generated by the encoding section and the MV range limit information set by
the setting section.

[0008c]

According to a fourth aspect of the present invention, there is provided an
image processing method comprising: setting, by an image processing device, MV
range limit information which is information about a limit of a value of a vertical
direction of an MV for referring to a view different from a view of a current block in
an inter-view MV corresponding to the current block in syntax of an encoded stream;
generating, by the image processing device, the encoded stream by encoding image
data in units having a hierarchical structure using the set MV range limit information;
and transmitting, by the image processing device, the generated encoded stream and

the set MV range limit information.



10

15

20

30

2b

[0008d]

According to a fifth aspect of the present invention, there is provided an
image processing device comprising: a reception section configured to receive an
encoded stream set by a number of coding tree unit (CTU) lines in syntax of an
encoded stream in which MV range limit information is encoded in units in which
image data have a hierarchical structure and the MV range limit information, the MV
range limit information being information about a limit of a value of a vertical
direction of an MV for referring to a view different from a view of a current block in
an inter-view MV corresponding to the current block; and a decoding section
configured to decode the encoded stream received by the reception section using the
MV range limit information received by the reception section.

[0008¢]

According to a sixth aspect of the present invention, there is provided an
image processing method comprising: receiving, by an image processing device, an
encoded stream set by a number of CTU lines in syntax of an encoded stream in
which MV range limit information is encoded in units in which image data have a
hierarchical structure and the MV range limit information, the MV range limit
information being information about a limit of a value of a vertical direction of an
MV for referring to a view different from a view of a current block in an inter-view
MV corresponding to the current block; and decoding, by the image processing
device, the received encoded stream using the received MV range limit information.
[0008(]

According to a seventh aspect of the present invention, there is provided an
image processing device comprising: a setting section configured to set MV range
limit information by a number of CTU lines, the MV range limit information being
information about a limit of a value of a vertical direction of an MV for referring to a
view different from a view of a current block in an inter-view MV corresponding to
the current block in syntax of an encoded stream; an encoding section configured to
generate the encoded stream by encoding image data in units having a hierarchical
structure using the MV range limit information set by the setting section; and a

transmission section configured to transmit the encoded stream generated by the
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encoding section and the MV range limit information set by the setting section.
[0008g]

According to an eight aspect of the present invention, there is provided an
image processing method comprising: setting, by an image processing device, MV
range limit information by a number of CTU lines, the MV range limit information
being information about a limit of a value of a vertical direction of an MV for
referring to a view different from a view of a current block in an inter-view MV
corresponding to the current block in syntax of an encoded stream; generating, by the
image processing device, the encoded stream by encoding image data in units having
a hierarchical structure using the set MV range limit information; and transmitting,
by the image processing device, the generated encoded stream and the set MV range

limit information.
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10009]

The MV range hmit information may be a flag indicating that there is a limit
of the vertical direction in a range of the inter-view MV.

{00107

The MV range himit information may be a value indicating a limit of a
vertical positive direction of the range of the inter-view MV.

00117

A value of a limit of a vertical positive direction of the range of the inter-
view MV may be preset and may be (largest coding unit (LCU) size — 8).

[0012]

A value of a limit of a vertical positive direction of the range of the inter-
view MV niay be preset and may be (LCU size — 4) when a loop filter is turned off.
60131

A value of a limit of a vertical positive direction of the range of the inter-
view MV may be determined according to vertical resohution of an image format.
[0014]

A value of a limit of a vertical positive direction of the range of the inter-

view MV may be determined according to a level.

[0015]

The MV range limit information may be set in a sequence parameter set
(SPS).
[0616]

The MV range limit information may be set in a video parameter set (VPS).
{00171

The MV range Hmit information may be set in video usability information
(Vun.
[0018]

The decoding section may decode the MV range limit information received
by the reception section, and may decode the encoded stream received by the
reception section using the decoded MV range limit information.

[0019]
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A first image processing method of the present disclosure includes receiving,
by an image processing device, an encoded stream set in syntax of the encoded
stream in which MV range limit information is encoded in units in which image data
have a hierarchical structure and the MV range limit information, the MV range limit
information being information about a limit of a value of a vertical direction of an
MV for referring to a view different from a view of a current block in an inter-view
MV corresponding to the current block, and decoding, by the image processing
device, the received encoded stream using the received MV range limnit information.
{0020}

A second image processing device of the present disclosure includes a
setting section configured to set MV range limit information which is information
about a limit of a value of a vertical direction of an MV for referring to a view
different from a view of a current block in an inter-view MV corresponding to the
current block in syntax of an cncoded stream, an encoding section configured to
generate the encoded stream by encoding image data in units having a hierarchical
structure using the MV range limit information set by the setting section, and a
fransmission section configured to transmit the encoded stream generated by the
encoding section and the MV range limit information set by the setting section.
[0021]

The setting section may set a flag indicating that there is a limit of the
vertical direction in a range of the Inter-view MV as the MV range limit information.
[0022]

The setling section may a value indicating the Hmit of the vertical positive
direction in the range of the inter-view MV as the MV range limit information.
[0023]

A value of a limit of a vertical positive direction of the range of the inter-
view MV may be preset and may be (LLCU size ~ 8).

(00241

A value of a limit of a vertical positive direction of the range of the inter-

view MV may be preset and may be (LCU size — 4) when a loop filter is turned off.

[0025]
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A value of a limit of a vertical positive direction of the range of the nter-
view MV may be determined according to vertical resolution of an image format.
[0026]

A value of a limit of a vertical positive direction of the range of the inter-
view MV may be determined according o a level,

(00271

The setting section may set the MV range limit information in an SPS,
[0028]

The setting section may set the MV range limit information in a VPS.

[0029]

The setting section may set the MV range limit infonmation in VUL

The encoding scction may generate the encoded stream by encoding the MV
range [imit information set by the setting section and encoding the image data using
the encoded MV range limit information,

{0031

-
a2

An image processing method according o a second aspect of the present
disclosure includes setting, by an image processing device, MV range limit
information which is information about a limit of a value of a vertical direction of an
MYV for referring to a view different from a view of a current block in an inter-view
MYV corresponding to the current block in syntax of an encoded stream, generating,
by the image processing device, the encoded stream by encoding image data in units
having a hierarchical structure using the set MV range limit information, and
fransmitting, by the image processing device, the generated encoded siream and the
set MV range limit information.

[0032]

An image processing device according to a third aspect of the present
disclosure includes a reception section configured to receive an encoded stream set
by a number of coding tree unit (CTU) lines in syntax of an encoded stream in which
MV range [imit information is encoded in units in which image data have a

hierarchical structure and the MV range limit information, the MV range limit
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information being information about a limit of a value of a vertical direction of an
MV for referring to a view different from a view of a current block in an inter-view
MV corresponding to the current block, and a decoding section configured to decode
the encoded stream received by the reception section using the MV range limit
information received by the reception section.

0033}

The MV range limit information may be set by the number of CTU lines of
the vertical direction delayed from the different view,
[0034]

‘The number of CTU lines of the vertical direction may be
[Math 3}
1< <(6~Log,CTUsize) - (3)

{0035}

The MV range limit information may be set in an SPS.
10030}

An image processing method according to the third aspect of the present
disclosure includes receiving, by an image processing device, an encoded stream set
by a number of CTU lines in syntax of an encoded stream in which MV range limit
information is encoded in units in which image data have a hierarchical structure and
the MV range limit information, the MV range limit information being information
about a limit of a value of a vertical direction of an MV for referring to a view
different from a view of a current block in an inter-view MV corresponding to the
current block, and decoding, by the image processing device, the received encoded
stream using the received MV range limit information.

[0037]

An image processing device according to a fourth aspect of the present
disclosure includes a setting section configured to set MV range limit information by
a number of C1TU lines, the MV range limit information being information about a
limit of a value of a vertical direction of an MV for referring to a view different from
a view of a current block in an inter-view MV corresponding to the current block in

syntax of an encoded stream, an encoding section configured to generaie the encoded
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stream by encoding image data in units having a hierarchical structure using the MV
range limit information set by the setting section, and & transmission section
configured to transmit the encoded stream generated by the encoding section and the
MV range limit information set by the setting section.
[0038] '

The setting section may set the MV range limit information by the number
of CTU lines of the vertical direction delayed from the different view.
[0039]

The number of CTU lines of the vertical direction may be

{Math 3}
1< <(6-Log,CTUsize) < (3)
[0040]
The setting section may set the MV range limit information in an SPS.
{00411

An image processing method according to a fourth aspect of the present
disclosure includes setting, by an image processing device, MV range limit
information by a number of CTU Hlnes, the MV range limit information being
mformation about a limit of a value of a vertical direction of an MV for referring to a
view different from a view of a current block in an inter-view MV corresponding to
the current block in syntax of an encoded stream, generating, by the image
processing device, the encoded stream by encoding image data in units having a
hierarchical structure using the set MV range limit information, and transmitting, by
the image processing device, the generated encoded stream and the set MV range
Himit information.

[0042]

In the first aspect of the present disclosure, an encoded stream set in syntax
of the encoded stream in which motion vector (MV) range lmit information is
encoded in units iy which image data have a hierarchical structure and the MV range
limit information are received, the MV range limit information being information
about a limit of a value of a vertical direction of an MV for referring to a view

different from a view of a current block in an inter-view MV corresponding to the
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current block. The received encoded stream is decoded using the received MV
range limit information.
[0043]

In the second aspect of the present disclosure, MV range limit information
which is information about a limit of a value of a vertical direction of an MV for
referring to a view different from a view of a current block in an inter-view MV
corresponding to the current block in syntax of an encoded stream 13 set, the encoded
stream s generated by encoding image data in units having a hierarchical structure
using the set MV range limit information, and the generated encoded stream and the
set MV range limit information are transmitted.

(0044

In the t

|
-

ird aspect of the present disclosure, an encoded stream set by a
rnumber of coding tree unit (CTU) lines in syntax of an encoded stream in which MV
range limit information is encoded in units in which image data have a hierarchical
structure and the MV range limit information are received, the MV range limit
information being information about a limit of a value of a vertical direction of an
MV for referring to a view different from a view of a current block in an inter-view
MYV corresponding to the current block, and the received encoded stream is decoded
using the received MV range limit information.
[0045]

In the fourth aspect of the present disclosure, MV range limit information by
a number of CTU lines is set, the MV range limit information being information
about a limit of a value of a vertical direction of an MV for referring to a view
different from a view of a current block in an inter-view MV corresponding to the
current block in syntax of an encoded stream, and the encoded stream is generated by
encoding image data in units having a hierarchical structure using the set MV range
timit information. The generated encoded stream and the set MV range limit
information are transmitted.
{0046]

Also, the above-described image processing device may be an independent

device or an inper block constituting one image encoding device or image decoding
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Advantageous Effects of Invention
[0047]

According to the first and third aspects of the present disclosure, it is
possible to decode an image. In particular, it is possible to process pictures of a
plurality of views in parallel.

0048}

According to the second and fourth aspects of the present disclosure, it is

possible to encode an image. In particular, it is possible to process pictures of a

plurality of views in parallel.

Brief Description of Drawings
{00497
[FIG 1] FIG. 1 is a diagram illustrating an example of a multi-view image encoding
device to which the present technology is applied.
IFIG 21 FIGL 2 is a block diagram illustrating a main configuration of the multi-view
image encoding device.
[F1G. 3} FIG. 3 is a block diagram illustrating a configuration example of a view
encoding section.
[FIG. 4] FIG 4 is a diagram llustrating the constraint of a search range of an inter-
view motion vector.
EFIG. 51 FIG 5 1s a diagram illustrating the constraint of a search range of an inter-
view motion vector.
[FIG. 6] FIG. 6 is a diagram illustrating an example of an effect of the present
technology.
[FIG. 7] FiG. 7 is a flowchart illustrating a multi-view image encoding process.
[FIG. 8] FIG 8 is a flowchart illustrating an encoding process.
[FIG. 9] FIG. 9 is a flowchart illustrating an encoding process of a dependent view
mage.

[F1G. 10] FiG 10 is a diagram illustrating an example of a multi-view decoding
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device to which the present technology is applied.

[F1G. 11] FIG 11 is a block diagram illustrating a main configuration example of the
multi-view image decoding device.

{FIG. 12] FIG. 12 is a block diagram illustrating a configuration example of a view
decoding section.

[FIG 13] FIG. 13 1s a flowehart illustrating a multi-view image decoding process.
[FIG 14] FIG. 14 is a flowchart iflustrating a decoding process.

[FIG 15] FIG. 15 is a diagram illustrating an example of syntax.

[FIG. 6] FIG. 16 is a flowchart ilustrating an example of a syntax encoding process.
[F1G. 171 FIG. 17 is a Hlowchart illustrating an encoding process of 4 dependent view
mage.

[FIG. 18] FIG 18 s a diagram illustrating an example of syntax.

[FIG 19] FIG. 19 is a diagram illustrating an example of syntax.

[FIG 20} FIG 20 1s a diagram illustrating an example of a limit value for a general
image format.

[FIG. 21} FIG. 21 is a diagram illustrating an example of syntax.

{F1G. 22] FIG 22 s a diagram illustrating an example of syntax.

[F1G. 23] FIG 23 15 a diagram illustrating a pecessary coustraint in the case of the
application of scalable HEVC (SHVC).

[FiG 24] FIG 24 is a diagram illustrating the constraint of inter-layer prediction
vector = 0,

[FIG. 25} FiG. 25 is a diagram illustrating a constraint in which an inter-layer
prediction vector is one pixel or less.

[FIG. 26} FIG. 26 is a diagram illustrating a constraint in which an inter-layer
prediction vector is X pixels or less.

[FIG. 27] FIG 27 is a diagram illustrating another example (video parameter set
(VPE) extension (EXT)) of the syntax.

[FIG 28] FIG 28 is a diagram illustrating the constraint of a stereo profile.

iFIG 291 F1G 29 is a diagram illustrating an example of syntax.

[FIG 307 FIG 30 is a diagram illusirating a technical difference from sequence

parameter set {SPS) EXT.
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[FIG. 31] FIG. 31 is a diagram tllustrating a technical difference from technology of
reference literature.

[FIG 32} FIG. 32 is a diagram illustrating still another example (video usability
information (VUD)_EXT) of the syntax.

[F1G. 33] FIG. 33 is a diagram illustrating an example of the syntax in technology of
another reference literature.

[FIG. 34} F1G. 34 is a diagram illustrating the technology of other reference literature,
[FIG. 381 FIG. 35 is a diagram illustrating constraints in the stereo profile.

[FIG 36] FIG. 36 is a diagram illustrating a technical difference from the technology
of other reference literature.

[FIG 37] FIG 37 is a diagram illustrating an cxample of a multi-view image
encoding scheme.

[FIG 38} FIG. 38 is a diagram illustrating a main configuration examplie of a multi-
view image encoding device to which the present disclosure is applied.

IFIG. 397 F1G. 39 is a diagram illustrating a main configuration example of a multi-
view image decoding device to which the present disclosure is applied.

[F1G. 401 FIG 40 is a diagram illustrating an example of a hierarchical image
encoding scheme.

[FIG. 41} FIG. 41 is a diagram illustrating a main configuration example of a
hierarchical image encoding device to which the present disclosure 15 applied.

[FIG. 42] FIG. 42 s a diagram illustrating a main configuration example of a
hierarchical image decoding device to which the present disclosure is applied.

[FTG. 43} FIG. 43 is a block diagram illustrating a main configuration example of a
compuier.

[FIG 44] FIG. 44 is a block diagram ilustrating an example of a schematic
configuration of a television device.

[FIG. 45} ¥IG 45 is a block diagram illustrating an example of a schematic
configuration of a mobile phone.

[FIG. 46} FIG. 46 is a block diagram illustrating an example of a schematic
configuration of a recording/reproduction device.

{F1G. 47} FIG 47 is a block diagram iHustrating an example of a schematic
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configuration of an image capturing device.

[FIG. 48]} FIG. 48 is a block diagram illustrating an example of scalable video coding
use.

[FIG. 49] FIG. 49 is a block diagram illustrating another example ()f scalable video
coding use.

[FIG. 507 FIG. 50 is a block diagram illustrating still another example of scalable
video coding use.

[(FIG. 51} FIG. 51 is a block diagram illustrating an example of a schematic
configuration of a video set.

[FIG. 52] FIG 52 is a block diagram illustrating an example of a schematic
configuration of a video processor.

[FIG. 53] FIG. 53 is a block diagram illustrating another example of the schematic
configuration of the video processor.

[FIG 34] FIG 54 is an explanatory diagram illustrating a configuration of a content
reproduction system.

[FIG. 557 FIG. 55 1s an explanatory diagram illustrating a flow of data in the content
reproduction system,

[F1G. 561 FIG. 56 is an explanatory diagram illustrating a specific example of media
presentation description (MPD).

[FIG. 57] FIG 57 is a functional block diagram illustrating a configuration of a
content server of the content reproduction system.

[FIG. 58] FIG 58 is a functional block diagram illustrating a configuration of a
content reproduction device of the content reproduction system.

[FIG, 59] FIG. 59 is a functional block diagram illustrating the configuration of the
content server of the content reproduction system.

[FIG. 60] FIG. 60 is a sequence chart illustrating a communication process example
by each device of a wireless communication system.

[FI1G. 617 FIG. 61 1s a sequence chart llustrating a communication process example
by each device of a wireless communication systemn.

[FIG. 62] FIG. 62 is a diagram schematically illustrating a configuration example of a

frame format to be transmitted and received in a communication process by each
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device of the wireless communication system.
[FIGL 63] FIG. 63 is a sequence chart illustrating a communication process example

by each device of the wireless communication system.

Description of Embodiments
[0050]

Hereinafter, modes (hereinafter referred to as embodiments) for carrying out
the present disclosure will be described.  Also, the description wil]l be given in the
following order.

1. First embodiment {(multi-view image encoding device)

2. Second embodiment {multi-view image decoding device)

3. Third embodiment (example of syntax)

4. Fourth embodiment (other example of limit value)

5. Fifth embodiment (constraint method of case of scalable HEVC)

6. Sixth embodiment (other example of syntax)

7. Seventh embodiment {constraint method by coding tree unit (CTU) line)

8. Eighth embodiment (muiti-view image encoding device, muliti-view
image decoding device)

9. Ninth embodiment (hierarchical image encoding device, hierarchical
image decoding device)

10, Tenth embodiment {computer)

11. Application example

12. Application example of scalable video coding.

{3. BEleventh embodiment (set/unit/module/processor)

14. Application example of content reproduction system of MPEG-dynamic
adaptive streaming over hypertext transfer protocol (HTTP) (DASH)

15, Application example of wireless communication system of wireless
fidelity (Wi-Fi) standard
(0051

<First embodiment>

Configuration example of multi-view image encoding device’
3 tel i
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FIG. 1 illustrates a configuration of an embodiment of the multi-view image
encoding device serving as an image processing device to which the present
disclosure is applied.

[0052]

The multi-view image encoding device 11 of FIG 1 encodes a captured
image such as a captured multi-view image in an HEVC scheme and generates an
encoded stream. The generated encoded streamn is transmitted to a multi-view
image decoding device 211 to be described later and the like.

{0053

FIG. 2 is a block diagram iflustrating a configuration example of the multi-
view image encoding device of FIG. 1. Also, in the example of FIG. 2, an example
in which a two-view image including a base view (view} and a dependent view
(view) is encoded is shown. Hereinafter, the image of the base view is referred to
as a base view image, and the image of the dependent view is referred to as a
dependent view image.

10054]

in the example of FIG. 2, the multi-view image encoding device 11 includes
a syntax encoding section 21, a timing control section 22, a base view encoding
section 23, a dependent view encoding section 24, a decoded picture buffer (DPB) 25,
and a transmission section 26.

100551

The syntax encoding section 21 sequentially sets syntaxes of an encoded
stream such as an SPS, a picture parameter set (PPS), supplemental enhancement
information (SEI), and a slice header and encodes the set syniaxes. The syntax
encoding section 21 supplies the encoded syntaxes to the transmission section 26.
[0056]

In particular, the syntax encoding section 21 sels
interview_vector v _range restrict flag which is information about a limit of a
vertical (V) direction of a search range of an inter-view MV as one of the syntaxes.

The inter-vie MV s an MV found between Views.
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direction of the search range of the inter-view MV is present in encoding (decoding)
of the dependent view. interview vector v range restrict flag, for example, is set
in the SPS.  Also, the information about the limit of the V direction of the search
range of the inter-view MV is not limited to the flag.

16057}

The syntax encoding section 21 supplies the set
dependent view encoding section 24.

[0058]

According to interview vector v range restrict flag supplied from the
syntax encoding section 21, the timing control section 22 refers to progress
information of an encoding process from the base view encoding section 23 and
supplies a control signal for controlling timings of a base view image encoding
process and a dependent image encoding process.

[0059]

That is, the timing control section 22 starts the encoding process of the base
view encoding section 23, Then, the timing controf seclion 22 causes the base view
encoding section 23 and the dependent view encoding section 24 to operate in
parallel if the encoding process of the base view encoding section 23 reaches &
predetermined LLCU line when interview _vector v range restrict flag supplied from
the syntax encoding section 21 is 1 (ON}.

[0060]

On the other hand, the timing control section 22 waits for the end of the
encoding  process of the base view encoding section 23 when
interview vector v range restrict_flag supplied from the syntax encoding section 21
is 0 (OFF) and causes the encoding process of the dependent view encoding section
24 to be activated.

[0061]

The base view image is input to the base view encoding section 23, The

base view encoding section 23 encodes the base view image input as an external

encoding target and supplies encoded data of the base view image obtained as s
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result to the transmission section 26.  Also, the base view encoding section 23
selects a reference picture to be referred to when an image to be encoded is encoded
from a decoded image of the base view stored in the DPB 25 and encodes an image
using the selected reference picture. At this time, the decoded image of a local
decoding result is temporarily stored in the DPB 25,
[0062]

The dependent view image is input to the dependent view encoding section
24. The dependent view encoding section 24 encodes the dependent view image
input as an external encoding target and supplies encoded data of the dependent view
image obtained as its result to the transmission section 26.  Also, the dependent
view encoding section 24 selects a reference picture to be referred to when an Image
to be encoded is encoded from a decoded image of the basc view or the dependent
view stored in the DPB 25 and encodes an image using the selected reference picture.
At this time, the decoded image of a local decoding result is temporarily stored in the
DPB 25.

[0063]

In particular, when interview vector_v_range restrict flag supplied from
the syntax encoding section 21 is turned on, the dependent view encoding section 24
finds an inter-view MV of a current block of the dependent view image by limiting a
vertical positive direction of the search range in the decoded image of the base view
to a preset value.

{0064]

The DPB 25 temporarily stores a locally decoded image (decoded image)
obtained by encoding the image to be encoded by each of the base view decoding
section 23 and the dependent view encoding section 24 and locally decoding the
encoded image as (a candidate for) a reference picture to be referred to when a
predicted image 1S generated.

[0065]

Because the DPB 25 is shared by the base view encoding section 23 and the

dependent view encoding section 24, each of the base view encoding section 23 and

the dependent view encoding section 24 can refer to, in addition to the decoded
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image obtained locally, a decoded image obtained y another view encoding section.
Note that the base view encoding section 23 that encodes a base viewpoint image
refers only to an image of the same viewpoint (base view).

[0066]

The transmission section 26 generates an encoded stream by multiplexing
the syntax from the syntax encoding section 21, the encoded data of the base view
from the base view encading section 23, and the encoded data of the dependent view
from the dependent view encoding section 24,

100671
[Configuration example of view encoding section]

1

FIG 3 is a block diagram illustrating a configuration of the base view
encoding section 23.  Also, the dependent view encoding section 24 is also
configured to be basically similar to the base view encoding section 23.

[0068]

fn FIG. 3, the base view encoding section 23 has an analog/digital (A/D)
conversion section 111, a picture reordering buffer 112, a calculation section 113, an
orthogonal transform section 114, a quantization section 115, a variable length
encoding section 116, an accumulation buffer 117, an inverse quantization section
118, an inverse orthogonal transform section 119, a caleulation section 120, an in-
foop filter 121, an intra-picture prediction section 122, an inter prediction section 123,
and a predicted image selection section 124,

00697

A picture of the image of the base view that is an image (moving image) to
be encoded is sequentially supplied to the A/D conversion section 111 in the display
order.

[0070] ‘

When the picture supplied to the A/D conversion section 111 is an analog
signal, the A/D conversion section 111 converts the analog signal according to A/D
conversion and supplies the converted analog signal to the picture reordering buffer
112.

[0071]
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The picture reordering buffer 112 temporarily stores a picture from the A/D
conversion section 111 and reads a picture according to a structure of a
predetermined group of pictures (GOP), so that a process of reordering a picture
sequence from the display order fo the encoding order (decoding order) is performed.
[06072]

The picture read from the picture reordering buffer 112 is supplied to the
calculation section 113, the intra-picture prediction section 122, and the inter
prediction section 123,

[0073]

In addition to the supply of a picture from the picture reordering buffer 112,
a predicted 1mage generated by the ntra-picture prediction section 122 or the inter
prediction section 123 from the predicted image selection section 124 is supplied 1o
the calculation section 113.

[00741

The calculation section 113 designates the pictire read from the picture

reordering buffer 112 as a target picture which is a picture to be encoded and
sequentially designates a macro block (largest coding unit (LCUY) constituting the
target piciure as the target block to be encoded.

[6075]

Then, the calculation section 113 performs prediction encoding after
calculating a subtraction value by subtracting a pixel value of the predicted image
supplied from the predicted image selection section 124 from the pixel value of the
target block if necessary, and supplies a prediction encoding result to the orthogonal
transform section 14,

(00763

‘The orthogonal transform section 114 performs an orthogonal transtorm
such as a discrete cosine transform or a Karhunen-Loeve transform on (a residual
obtained by subtracting the predicted irmmage or a pixel value of) a target block from
the calculation section 113, and supplies a transtorm coefficient obtained as a result
thereof to the quantization section 113,

16077}
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The quantization section 115 quantizes the transform coefficient supplied
from the orthogonal transform section 114 and supplies a quantization value obtained
as a result thereof to the variable length encoding section 116.

[0078]

The variable length encoding section 116 performs lossless encoding such
as variable length encoding (for example, context-adaptive variable length coding
(CAVLC) or the like) or arithmetic encoding (for example, context-adaptive binary
arithmetic coding (CABAC) or the like) on a quantization value from the
quantization section 115, and supplies encoded data obtained as a result thereof to the
accumulation buffer 117.

[0079)

Alse, in addition to the supply of the quantization value from the
quantization section 113, header information included in a header of the encoded
data from the infra-picture prediction section 122 or the inter prediction section 123
is supplied to the-variable length encoding section 116.

[0080]

The variable length encoding section 116 encodes the header information
from the intra-picture prediction section 122 or the inter prediction section 123 and
includes the encoded header information in the header of the encoded data.

{0081]

The accumulation buffer 117 temporarily stores the encoded data {rom the
variable length encoding section 116 and outputs the stored encoded data at a
predetermined data rate.

[0082]

The encoded data output from the accumulation buffer 117 is supplied to the
transmission section 26 of FIG. 1.

[0083]

The quantization value obtained by the quantization section 115 is supplied
to the inverse guantization section 118 as well as the variable length encoding section
116 and locally decoded in the inverse gquantization section 118, the inverse

orthogonal transform section 119, and the calculation section 120.
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[0084]

That is, the inverse quantization section 118 inversely quantizes the
quantization value from the quantization section 115 into a transform coefficient and
supplies the transform coefficient to the inverse orthogonal transform section 119,
[0085]

The inverse orthogonal transform section 119 performs an inverse
orthogoenal transform on the transform coefficient from the inverse quantization
section 118 and supplies the transformed transform coefficient to the caleulation
section 120.

[0086]

The calculation section 120 obtains a decoded image in which a target block
is decoded (locally decoded) by adding the pixel value of the predicted image
supplied from the predicted image selection section 124 to the data supplied from the
inverse orthogonal transform section 119 if necessary, and supplies the obtained

ecoded image to the in-loop filter 121,
[0087]

The in-loop filter 121, for example, is constituted of a deblocking filter,
Also, for example, when the HEVC scheme is adopted, the in-loop filter 121 is
constituted of a deblocking filter and an adaptive offset filter (sample adaptive offset
(8AO)).  The in-loop filter 121 removes (reduces) block distortion occurring in the
decoded image by filtering the decoded image from the calculation section 120, and
supplies the decoded image after the distortion removal (reduction) to the DPB 25.
0088}

Here, the DPB 25 stores a decoded image from the in-loop filter 121, that is,
an image of a base view encoded in the base view encoding section 23 and locally
decoded, as (a candidate for) a reference picture to be referved to when a predicted
image to be used in prediction encoding {encoding in which subtraction of a
predicted image is performed by the calculation section 113) to be performed later in
time is generated. |
[0089]

Because the DPB 25 is shared by the base view encoding section 23 and the
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dependent view encoding section 24 as described above with reference to FI1G. 2, the
DPR 25 also stores an image of the dependent view encoded in the dependent view
encoding section 24 and locally decoded in addition to an image of the base view
encoded in the base view encoding section 23,

10090]

Also, the Jocal decoding by the inverse quantization section 118, the inverse
orthogonal transform section 119, and the caleulation section 120, for example, is
performed by targeting I-, P-, and Bs-pictures which are referable pictures capable of
serving as reference pictures.  In the DPB 25, decoded images of the 1-, P+, and Bs-
pictures are stored.

[0091]

The intra-picture prediction section 122 and the inter prediction section 123
perform motion prediction in units of PUs.
[0092]

When the target block is an I-picture, a P-picture, or a B-picture (including
Bs-pictures) obtained by intra prediction (infra-picture prediction), the intra-picture
prediction section 122 reads an already decoded portion (decoded image) from a
target block from the DPB 25, Then, the intra-picture prediction section 122
designates part of the decoded image of the target picture read from the DPB 25 as
the predicted image of the target block of the target picture supplied from the picture
reordering buffer 112.

[0093]

Further, the intra~-picture prediction section 122 obtains an encoding cost
required to encode the target block using the predicted image, that is, an encoding
cost required to encode & residual or the like for the predicted image in the target
block, and supplies the obtained encading cost to the predicted image selection
section 124 along with the predicted image.

[6094]

‘The inter prediction section 123 reads one or more pictures encoded before

a target picture and locally decoded as a candidate picture (a candidate of a reference

picture) from the DPB 25 when the target picture is a P-picture or a B-picture
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(including Bs-pictures) obtained by inter prediction,
{60951

The inter prediction section 123 detects an inter-MV representing the
motion serving as a shift between a target block and a corresponding block (a block
having a smallest sum of absolute differences (SAD) from the target block) of the
candidate picture corresponding to the target block by motion estimation (ME)
{motion detection) using a target block of a target picture from the picture reordering
buffer 112 and the candidate picture. Also, in the encoding of the dependent view
image, the inter-MV includes an inter-view MV indicating an inter-view shift as well
as  an MV indicating a  temporal  shift In  addition, when
interview vector v range restrict flag supplied from the syntax encoding section 21
of FIG. 7 is turned on, a search range of the vertical direction of the inter-view MV is
constrained.

{0096]

The inter prediction section 123 generates a predicted image by performing

motion compensation for compensating for a shift of a motion amount of a candidate
icture from the DPR 25 according to the inter-MV of the target block.
{0097]

That is, the inter prediction section 123 acquires a corresponding block that
is a block (region) of a position moved (shifted) according to the MV of the target
block from the position of the target block in the candidate picture as a predicted
image.

[0098]

Further, the inter prediction section 123 obtains the encoding cost required
to encode the target block using the predicted image for every candidate picture for
use in generation of a predicted image or every inter prediction mode having e
variable macro block type.

[0099]

Then, the inter prediction section 123 supplies a predicted image and an

encoding cost obtained in an optimum inter prediction mode to the predicted image

selection section 124 by designating an inter prediction mode or an inter-view
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prediction mode having a lowest encoding cost as the optimum inter prediction mode
which is an optimal inter prediction mode.  Also, in the encoding of the dependent
view image, the inter-view prediction mode is also included in the inter prediction
mode.
[0100]

The predicted image selection section 124 selects one having a lower
encoding cost from predicted images from the intra-picture prediction section 122
and the inter prediction section 123, and supplies the sclected predicted image to the
calculation sections 113 and 120,

(01017

Here, the intra-picture prediction section 122 supplies information about
intra prediction as header information to the variable length encoding section 116.
The inter prediction section 123 supplies information about inter prediction
{information of the MV or the like) as the header information to the variable length
encoding section [16.

[0102]

The variable length encoding section 116 selects header information that
generates a predicted image having a lower encoding cost among the header
imformation from the intra-picture prediction section 122 and the inter prediction
section 123, and includes the selected header information in the header of the
encoded data.

[0103]

[Outline of present technology]

Next, with reference to FIG. 4, the limit of the search range of the inter-view
MV by the present technology will be described.

[0104]

In HEVC, a dependent slice is adopted as one parallel processing tool.
Parallel decoding of picture units of each view using the dependent slice is possible.
[0105]

However, even when the dependent slice is used, it is difficult to decode

pictures of a plurality of views in parallel because there is dependency of motion
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compensation between the views.
[0106]

Also, for example, when a stereo image is considered, a horizontal line is
shifted in the base view image and the dependent view image, but a shift of the
vertical direction is a shift of a unit of about several pixels and thus is not a
substantial shift.

[0107]

Therefore, in the present technology. a parallel decoding process of a
plurality of views is enabled by setting dependency of motion compensation between
views, that is, the limit of the vertical direction (in particular, the vertical positive
direction) of the search range of the inter-view MV.

0108}

In the example of FIG. 4, the horizontal line of the solid line represents an
LU line in the base view, and an LCU size between LCU lines is indicated. In
addition, blocks PU1 and PUZ in a second LCU line {rom the top are indicated by the
dotted line so as to represent PUs of the dependent view.

[0109]

It is necessary to decode at least the same LCU line in the base view in
order to decode an LCU line of PUT of the dependent view, and it is necessary 1o
apply a loop filter to four lines which are an LCU boundary of a lower side in order
to decode the same LCU line.  Among the four lines which are the LCU boundary
of the lower side, three lines are lines for the deblocking filter and one line is a line
for an adaptive loop filter (SAQ).

[6116]

That is, in order to apply the loop filter to the four lines which are the LCU
boundary of the lower side, it is also necessary to decode four lines of an LCU
boundary of an upper side of an LCU line below the lower side.

[0111]

Therefore, if the encoding of the dependent view 1s delayed by two lines for

the encoding of the base view, reference from the dependent view is enabled because

decoding up to a position of the vertical divection of the LCU block indicated by two-
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LCU-line delay is completed (that is, from the [LUC size of the LCU line after the
LCU line to which a current PU belongs to a size of (LCU size — 4) lines excluding
four lower lines).

(0112}

In contrast, because it is necessary to wait for a loop filter of the four lower
lines before reference up to a position of the vertical direction of the LCU in which
three-LCU-line delay is shown (that is, up to the LCU line after an LCU line to
which a current PU belongs) from the dependent view iIs enabled, it is necessary (o
delay encoding of the dependent view by three 1LCU lines for encoding of the base
view.

[0113]

Also, while it is necessary for four lower lines in the LCU to wait for the
loop filter as described above with reference to FIG. 4, four lines above the four
waiting lines of the loop filter are actually lines necessary for an interpolation filter
of motion compensation as illustrated in FIG. 5.

(0114}

Therefore, when the encoding of the dependent view is delayed by two lines
with respect to the encoding of the base view, reference from the dependent view is
actually enabled from an 1.CU size of the LCU after the current LCU line to a size of
(LCU size ~ 8) lines excluding eight lower fines.  That is, in this case, a maximum
value of the positive direction of a Vy component of the inter-view MV becomes
(LCU size - 8).

[0115]

Also, when the loop filter is set to be turned off in the multi-view image
encoding device 11, the reference range of the inter-view MV is constrained to lines
excluding four lines for the interpolation filter of the motion compensation among
the LCU lines after the current LCU line because it is not necessary to wait for the
four waiting lines of the loop filter described above with reference to FIG. 4.

(0116}
As described above, it is possible to start decoding of the dependent view

image at a position at which two LCU lines of the decoding of the base view image
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end in the present technology as illustrated in FIG. 6 by limiting the reference range
of the vertical direction of the inter-view MV,
(61171

That is, while the decoding of the dependent view image does not start if the
decoding of the base view image does not end in the conventional technology
(HEVCQ), it is possible to perform parallel processing of decoding of the base view
image and decoding of the dependent view image from a second LCU line of the
base view image in the present technology.

[0118]

Also, although an example of the decoding has been described in the
exampie of Fi 6, the same is true even in the encoding.  In addition, because the
reference range is consirained in the encoding, a search process of the inter-view MV
becomes simple.

[0119]

[Operation of multi-view image encoding device]

Next, with reference to a flowchart of FIG. 7, a multi~view image encoding
process will be deseribed ag an operation of the multi-view image encoding device
11 of FIG. 1. In the example of FIG. 7, the delays of the encoding process and the
decoding process are two LLU lines and are preset to be limited to (LCU size — 8) or
less when there is a limit of the positive direction of the Vy component of the inter-
view MV. In addition, the number of lines of the delay during view processing and
a value of the limit of the positive direction of the V component of the inter-view
MYV are exemplary and the present disclosure is not limited to the above-described
values,

[0120]

In step Stl, the syntax encoding section 21 sets and encodes syntaxes of a
base view and a dependent view.  Also, at this time, the syntax encoding section 21
sets inferview_vector v range restrict_flag, which is information about the limit of
the V direction of the search range of the inter-view MV, as one of the syntaxes.
[0121]

The syntax encoding section 21 supplies
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interview_vector v_range restrict flag to the timing control section 22 and the
dependent view encoding section 24, In addition, the encoded syntax is supplied to
the fransmission section 20.

{01221

In step S12, the base view encoding section 23 encodes a base view image
under control of the timing control section 22.  Also, the encoding process will be
described in detail with reference to FIG 8. In the process of step S12, encoded
data of the base view image is supplied to the transmission section 26. At this time,
the base view encoding section 23 supplies progress information of the encoding
process of the base view image to the timing control section 22.

01231

In step S13, the timing control section 22 determines whether the base view
encoding section 23 has encoded predetermined LCU lines (for example, two LCU
lines) by referring to the progress information from the base view encoding section
23, The number of predetermined LCU lines differs with each example.

[0124]

When it is determined that the base view encoding section 23 has not yet
encoded the predetermined LCU lines in step 813, the process returns to step S12.
A subsequent process is iterated.  On the other hand, when it is determined that the
base view encoding section 23 has encoded the predetermined LCU lines in step S13,
the process proceeds to step Si4.

[0125]
In step S14, the timing control section 22 determines whether

supplied from the syntax encoding section 21 is 1. When it is determined that
is 0 in step S14, the process proceeds to step S15.
{0126]

The timing control section 22 causes the base view encoding section 23 to
encode the remaining LCU lines of the base view image in step S15. Then, the

fiming control section 22 causes the dependent view encoding section 24 to perform
e ped
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a dependent view image encoding process in step S16 after the encoding of the base
view image is completed in step 8§15,
[0127]

That is, in step S15, the base view encoding section 23 encodes the
remaining LCU lines of the base view image. Then, in step S16, the dependent
view encoding section 24 encodes the dependent image.  Also, the encoding process
in steps S15 and S16 is also basically similar to an encoding process to be described
later with reference to FIG. 8. In the process of step S135, the encoded data of the
base view is supplied to the transmission section 26.  In the process of step S16, the
encoded data of the dependent view image 1s supplied to the transmission section 26.
(01283

On the other hand, when it is determined  that
5 | in step S14, the process proceeds to step S17.

(01291

The timing control section 22 causes the dependent view encoding section
24 to perform a dependent view image encoding process in step S17.  In parallel
with this, the timing control section 22 causes the base view encoding scction 23 to
encode the remaining LCU lines of the base view image in step S18.

[0130]

That is, in step S17, the dependent view encoding section 24 encodes the
dependent image. Also, the dependent view image encoding process will be
described later with reference to FIG. 9. In this encoding process, the search range
of the V direction of the inter-view MV s constrained according to
and the encoding process is performed. The encoded data of the dependent view
image is supplied to the transmission section 26,

101317

In addition, in parallel with the process of step S17, the base view encoding

section 23 encodes the remaining LCU lines of the base view image in step S8,

Also, the encoding process in step S{8 is also similar to the encoding process 1o be
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described later with reference to FIG. 8. In the process of step S18, the encoded
data of the base view image is supplied to the transmission section 26.
(61321

In step 519, the fransmission section 26 generates an enceded stream by
multiplexing the syntax from the syntax encoding section 21, the encoded data of the
base view from the base view encoding section 23, and the encoded data of the
dependent view from the dependent view encoding section 24.

{0133]

[Example of encoding process]

Next, with reference to the flowchart of FIG. 8, the encoding process of step
S12 of FIG. 7 will be described.  Also, the encoding process of steps 815, 516, and
S18 of FiG. 7 is performed as inn the process of FIG. 8.

(01341

A picture of the image of the base view that is an image (moving image) to
be encoded is sequentially supplied to the A/D conversion section 111 in the display
order. In step S31, the A/I> conversion section [I1 converts an analog signal
gccording to A/D conversion when the supplied picture is an analog signal, and
supplies the converted analog signal to the picture reordering buffer 112,

1013353

In step S32, the picture reordering buffer 112 temporarily stores a picture
from the A/D conversion section 111 and reads a picture according to a structure of a
predetermined GOP, so that a process of reordering a picture sequence from the
display order to the encoding order is performed.  The picture read from the picture
reordering buffer 112 is supplied to the calculation section 113, the mtra-picture
prediction section 122, and the inter prediction section 123,

[0136]

In step 533, the intra-picture prediction section 122 performs intra
prediction (intra-picture prediction) to generate a predicted image. At this time, the
mtra-picture prediction section 122 obtains an encoding cost required to encode the
target block using the predicted image, that is, an encoding cost required (o encode a

residual or the like for the predicted image in the target block, and supplies the
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obtained encoding cost to the predicted image selection section 124 along with the
predicted image.
[0137]

In step S34, the inter prediction section 123 performs a motion
prediction/compensation process to generate a predicted image. That is, the inter
prediction section 123 performs motion detection using a target block of a target
picture from the picture reordering buffer 112 and a candidate picture read from the
DPR 25 and detects an inter-MV (which also includes an inter-view MV).,  The inter
prediction section 123 generates the predicted image by performing motion
compensation for compensating for a shift of a motion amount of the candidate
picture from the DPB 23 according to the inter-M V of the target block.

{0138]

In steo §33, the predicted image selection section 124 selects one having a
lower encoding cost from predicted images from the infra-picture prediction section
122 and the inter prediction section 123, and supplies the selected predicted image to
the calculation sections 113 and 120.

{0139}

Here, the infra-picture prediction section 122 supplies information about
intra prediction as header information fo the variable length encoding section 116.
The inter prediction section 123 supplics information about inter prediction
(information of the MV or the like) as the header information to the variable length
encoding section 116,

{0140}

In step S36, the calculation section 113 calculates a difference between the
original image of the picture reordering buffer 112 and the predicted image supplied
from the predicted image selection section (24, and supplies the calculated
difference to the orthogonal transform section 114,

(01417

In step S37, the orthogonal transform section 114 performs an orthogonal

transform such as a discrete cosine transform or a Karhunen-l.oeve transform on (a

residual obtained by subtracting the predicted image or a pixel value of) a target
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block from the calculation section 113, and supplies a transtorm coefficient obtained
as a result thereof to the quantization section 115.
[0142]

In step S38, the quantization section 115 quantizes the transform coefficient
supplied from the orthogonal transform section 114 and supplies a quantization value
obtained as a result thereof to the inverse guantization section 118,

[0143]

In step S39, the inverse quantization section 118 inversely quantizes the
quantization value from the quantization section 115 into a transform coefficient and
supplies the transform coefficient to the inverse orthogonal transform section 119,
[0144]

in siep 340, the inverse orthogonal {ransform section 119 performs an
inverse orthogonal transform on the transform coefficient from the inverse
guantization section 118 and supplies the transformed transform coefficient to the
caleulation section 120.

[0145]

In step S41, the calculation section 120 obtains a decoded image in which a
target block is decoded (locally decoded) by adding the pixel value of the predicted
image supplied from the predicted image selection section 124 to the data supplied
from the inverse orthogonal transform section 119 if necessary, and supplies the
obtained decoded image to the in-loop filter 121.

[0146]

In step S42, the in-loop hlter 121 performs an in-icop filtering process.
For example, when the in-loop filter 121 is constituted of a deblocking filter, the in-
loop filter 121 removes (reduces) block distortion occurring in the decoded image by
filtering the decoded image from the calculation section 120, and supplies the
decoded image after the distortion removal (reduction) to the DPB 25.

(0147}

In step 543, the DPB 25 stores the decoded image from the in-loop fiiter

121.

[0148]
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The quantization value gquantized in the above-described step S38 is
supplied to the variable length encoding section [16 as well as the inverse
quantization section 118.

[0149]

In step S44, the variable length encoding section 116 performs lossless
encoding on the quantization value [rom the quantization section 115 and supplies
encoded data obtained as a result thereof to the accumulation buffer 117.

[0150]

In step 545, the accumulation buffer 117 temporarily stores the encoded
data from the variable length encoding section 116 and outputs the stored encoded
data at a predetermined data rate. The encoded data output from the accumulation
buffer 117 is supplied to the transmission section 26 of F1G. §.

0151}

[Example of encoding process]

LA

e

Next, with reference to a flowchart of FI1G. 9, the dependent view image
encoding process of step S17 of FIG. 7 will be described.
(01521

In the case of YES in step S14 of FIG. 7, the dependent view encoding
section 24 receives a control signal indicating an encoding process start from the
timing control section 22.  In correspondence with this, in step S61, the dependent
view encoding section 24 determines whether
supplied from the syntax encoding section 21 is 1.
101531

In step 561, when it is determined that
interview_vector_v_range _restrict_flag supplied from the syntax encoding section 21
is | in step 514, the process proceeds to siep S62.
[0154]

In step S62, the dependent view encoding section 24 restricts the search
range of the V direction of the inter-view MV, for example, to a range of (1LCU size —

8} lines. That is, the V component of the positive direction of the inter-view MV s
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limited to (LCU size — 8) or less.  Also, a V component of a negative direction of
the inter-view MV may also be limited.
[0155]
from the syntax cncoding section 21 is O in step S61, the process of step S62 is
skipped. The process proceeds to step S63.
[0156)

In step S63, the dependent view encoding section 24 encodes a dependent
view image. This encoding process is basically similar to the above-described
encoding process of FIG. 8, except that the search range of the V direction of the

v or

~view MV is constrained in the motion prediction/compensation process of step

=

-

@
b

8534 of FIG. 8. 'Therefore, description thereof is omitted to avoid redundancy.

in the process of step S15, the encoded data of the dependent view image is
generated and the encoded data of the dependent view image is supplied to the
transmission section 26,

(01583

When interview _vector_v_range restrict flag is | in this manner, the search
range of the V direction of the inter-view MV is constrained o a range up to a preset
value when a motion prediction/compensation process s performed in the dependent
view image.

[0159]

Thereby, because an image out of the constrained search range is not used, it
is possible to perform parallel processing of a base view image and a dependent
image on the encoding side or the decoding side.

[0160]

<2. Second embodiment>

[Configuration example of multi-view image decoding device)

FIG. 10 jllustrates a configuration of an embodiment of a multi-view image
decoding device serving as an image processing device to which the present

disclosure is applied.
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[0161]

The multi-view image decoding device 211 of FIG. 10 decodes an encoded
stream encoded by the multi-view image encoding device 11 of FIG. 1. That is, in
the syntax of the encoded stream, search range limit information of the inter-view
MV, which is information about the limit of a reference range of the vertical direction
of the inter-view MV, Is set.

[0162]

FIG. 11 is a block diagram illustrating a configuration example of the multi-
view image decoding device 211 of FIG. 10.  Also, in the example of FI1G. 11, an
example in which a two-view image including a base view {view) and a dependent
view {view} is encoded is shown in association with the example of FIG, 2.

[0163]

[n the example of FIG 11, the multi-view image decoding device 211 is
configured to include a reception section 221, a syntax decoding section 222, a
timing control section 223, a base view decoding section 224, a dependent view
decoding section 225, and a DPB 226. That is, the multi-view image decoding
device 211 receives an encoded siream transmitted from the multi-view image
encoding device 11 and decodes encoded data of a base view image and encoded
data of a dependent view image.

[0164]

The reception section 221 receives the encoded stream transmitted from the
multi-view image encoding device 11 of FIG 1. The reception sesction 221
separates the encoded data of the base view image, the encoded data of the dependent
view image, and the like from the received bitstream.

[0165]

Then, the reception section 221 supplies the encoded data of the base view
image to the base view decoding section 224,  The reception section 221 supplies
the encoded data of the dependent view image to the dependent view decoding
section 225.  In addition, the reception section 221 supplies the encoded data of the
base view image and the encoded data of the dependent view image to the syntax

decoding section 222,
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(0166}
The syntax decoding section 222 extracts and sequentially decodes an SPS,
a PPS, SEI, and a slice header from the encoded data of the base view image and the

encoded data of the dependent view image. Then, the syntax decoding section 222,

section 223.

[0167]

syntax decoding section 222, the fming control section 223 refers to progress
information of a decoding process from the base view decoding section 224 and
supplies a control signal for controlling timings of a base view image decoding
process and a dependent image decoding process.

[0168]

That is, the timing control section 223 starts the decoding process of the
base view decoding section 224.  Then, the timing control section 223 causes the
base view decoding section 224 and the dependent view decoding section 225 to
operate in parallel if the decoding process of the base view decoding section 224
reaches a predetermined LCU line when interview vector v range restrict flag
supplied from the syntax decoding section 222 is 1 {ON).

[0169]

On the other hand, the timing control section 223 starts the decoding process
of the dependent view decoding section 225 when the decoding process of the base
from the syntax decoding section 222 is 0 (OFF).

[0176]

The base view decoding section 224 decodes the encoded data of the base
view supplied from the reception section 221 and generates a base view image.
Also, the base view decoding section 224 selects a reference picture to be referved to
when decoding a decoding target image from the decoded image of the base view

stored in the DPB 226 and decodes the image using the selected reference picture.
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At this time, the decoded image of the decoding result is temporarily stored in the
DPB 226,
[0171]

The dependent view decoding section 225 decodes the encoded data of the
dependent view supplied from the reception section 221 and generates an image of
the dependent view. Also, the dependent view decoding section 225 selects a
reference picture to be referred to when decoding a decoding target image from the
decoded image of the dependent view stored in the DPB 226 and decodes the image
using the selected refercnce picture. At this time, the decoded image of the
decoding result is temporarily stored in the DPB 226.

[0172]

Also, when interview veclor v range reswict flag s tuned on, the
dependent view decoding section 225 decodes the encoded data of the dependent
view encoded by limiting the vertical direction of the search range in the decoded
image of the base view. Therefore, a vertical (V) component of the obtained MV is
included in a constrained search range.

[0173]

The DPB 226 temporarily stores an image (decoded image) after decoding
obtained by decoding an image of a decoding target in each of the base view
decoding section 224 and the dependent view decoding section 225 as (a candidate
for) a reference picture to be referred to when the predicted image is generated,
[0174]

Because the DPB 226 is shared by the base view decoding section 224 and
the dependent view decoding section 225, each of the base view decoding section
224 and the dependent view decoding section 225 can refer to, in addition to the
decoded image obtained locally, a decoded image obtained y another view encoding
section. Note that the base view encoding section 23 that encodes a base viewpoint
tmage refers only to an image of the same viewpoint (base view).

[G175]
[Configuration example of view decoding section]

FIG. 12 is a block diagram illustrating a configuration example of a base
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view decoding section 224,  Also, the dependent view decoding section 225 is also
configured to be basically similar to the base view decoding section 224,
[0176]

In the example of FIG. 12, the base view decoding section 224 includes an
accumulation buffer 313, a variable length decoding section 312, an inverse
quantization section 313, an inverse orthogonal transform section 314, a calculation
section 315, an in-loop filter 316, a picture reordering buffer 317, a digital/analog
(D/A) conversion section 318, an intra-picture prediction section 319, an inter
prediction section 320, a predicted image selection section 321, and a cache 322.
[6177]

The encoded data of the base view nmage from the reception section 221
(FIG. 11) is supplied to the accumulation buffer 311.

(0178}

The accumulation buffer 311 temporarily stores the encoded data to be
supplied thereto and supplies the stored encoded data to the variable length decoding
section 312,

[0179]

The variable length decoding section 312 restores a quantization value or
header information by performing variable length decoding on encoded data from the
accumulation bufler 311, Then, the variable length decoding section 312 supplies
the quantization value to the inverse quantization section 313 and supplies the header

information to the infra~picture prediction section 319 and the inter prediction section

[0180}

The inverse quantization section 313 inversely quantizes the quantization
value from the variable length decoding section 312 nto a transform coefficient and
supplies the transform coefficient to the inverse orthogonal transform section 314,
[0181]

The inverse orthogonal transform section 314 inversely transforms the
transform coefficient from the inverse quantization section 313 and supplies the

inversely transformed transform coefficient to the calculation section 315 in units of
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macro blocks (LCUs).
[0182]

The calculation section 315 performs decoding by adding the predicted
image supplied ﬁ‘f;m the predicted image selection section 321 to the target block if
necessary using the macro block supplied from the inverse orthogonal transform
section 314 as a target block of the decoding target. The calculation section 315
supplies the decoded image obtained as a result thereof to the in-loop filter 316.
[0183]

The in-loop filter 316, for example, is constituted of a deblocking filter.
Also, for example, when the HEVC scheme is adopted, the in-loop filter 316 is
constituted of a deblocking filter and an adaptive offset filter.  The in-loop filter 316,

o

for example, performs similar filtering to the in-loop filter 121 of F

~~

iG 3 on the
decoded image from the calculation section 315 and supplies the decoded image after
the filtering fo the picture reordering buffer 317.

0184}

The picture reordering buffer 317 reorders a picture sequence to an original
sequence (display order} by temporarily storing a picture of the decoded image from
the in-loop filter 316 and supplies a reordered result to the D/A conversion section
318.

[0185]

When it is necessary to output the picture from the picture reordering buffer
317 in an analog signal, the D/A conversion section 318 performs /A conversicn on
the picture and outputs a D/A conversion result.

[0186]

In addition, the in-loop filter 316 supplies the DPB 226 with decoded
images of an intra (1)-picture, a P-picture, and Bs-pictures that are referable pictures
amonyg filtered decoded images.

[0187]

Here, the DPB 226 stores a picture of a decoded image from the in-loop

filter 316, that is, a picture of 2 base view image, as a candidate (candidate picture) of

areference picture to be referred to when a predicied image 1o be used in decoding to
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be performed at a later time is generated.
[0138]

Because the DPB 226 is shared by the base view decoding section 224 and
the dependent view decoding section 225 as described with reference to FIG. 11, an
image of the dependent view decoded in the dependent view decoding section 225 or
the like as well as an image of the base view decoded in the base view decoding
section 224 is stored.

[0189]

The intra-picture prediction section 319 recognizes whether the target block
is encoded using the predicted image generated in intra prediction (inter-picture
prediction) based on header information from the variable length decoding section
312,
[01590]

When the target block is encoded using the predicted image generated in
intra prediction, the intra-picture prediction section 319 reads an already decoded
portion (decoded image) from a picture (target picture) including the target block
from the DPB 226 as in the intra-picture prediction section 33 of FIG, 3. Then, the
mtra-picture prediction section 319 supplies part of the decoded image of the target
picture read from the DPB 226 as the predicted image of the target block to the
predicted image selection section 321.

(6191]

The cache 322 reads pixels of a range available in the inter prediction
section 320 from among pictures of the DPB 226 and temporarily accumutates the
read pixels.

10192}

The inter prediction section 320 recognizes whether the target block is
encoded using the predicted image generated in intra prediction based on header
information from the variable length decoding section 312.

[0193]
When the target block s encoded using a predicted image generated in the

mter prediction, the inter prediction section 320 recognizes an optimum inter
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prediction mode (including an inter-view prediction mode) of the target block based
on the header information from the variable length decoding section 312, and reads a
candidate picture corresponding to the optimum inter prediction mode as a reference
picture from candidate pictures stored in the cache 322,
{01941

Further, the inter prediction section 320 generates a predicted image by
recognizing an inter-MV representing motion used in generation of the predicted
image of the target block based on the header information from the variable length
decoding section 312 and performing motion compensation of a reference picture
according to the inter-MV as in the inter prediction section 123 of FIG. 3. Also, in
the dependent view, the inter-MV includes an mter-view MV representing an inter-
view shift as well as an MV representing a temporal shift,
[0195]

That is, the inter prediction section 320 acquires a block (corresponding

block

o~

block) of a position moved (shifted) according to the inter MV of the targe
from the position of the target block in the candidate picture as a predicted image.
(01961

Then, the inter prediction section 320 supplies the predicted image to the
predicted image selection section 321.

[0197]

When the predicted image is supplied from the intra-picture prediction
section 319, the predicted image selection section 321 selects the predicted image
and supplies the selected predicted image 1o the calculation section 315. When the
predicted image is supplied from the inter prediction section 320, the predicted image
selection section 321 selects the predicted image and supplies the sclected predicted
image {o the calculation section 315,

[0198]

[Operation of multi-view image decoding device]

Next, with reference to a flowchart of FIG 13, the multi-view image
decoding process will be described as the operation of the mult-view image

decoding device 211 of FIG. 10, Also, as described above with reference to FIG. 7,
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in the example of FIG. 13, delays of encoding and decoding processes on a base view
and a dependent view are two LCU lines and a Vy component is preset to be limited
to (LCU size — 8) or less when the positive direction of the Vy component of the
mter-view MV is limited. That is, the search range of the vertical (V) positive
direction of the inter-view MV is set to (LCU size — 8) lines.

(01991

In step Siil, the reception section 221 receives the encoded stream
transmitted from the multi-view image encoding device 11 of FIG. 1. The reception
section 221 separates the encoded data of the base view image, the encoded data of
the dependent view image, and the like from the received bitstream.

102001

Then, the reception section 221 supplies the encoded data of the base view
image to the base view decoding section 224.  The reception section 221 supplies
the encoded data of the dependent view image {0 the dependent view decoding
section 225, In addition, the reception section 221 supplies the encoded data of the
base view image and the encoded data of the dependent view image to the syntax
decoding section 222,

(0201}

The syntax decoding section 222 decodes the syntax in step 8112, That is,
the syntax decoding section 222 extracts and sequentially decodes an SPS, a PPS,
SEL and a slice header from the encoded data of the base view image and the
encoded data of the dependent view image. Then, the syniax decoding section 222,
for example, decodes interview vector v _range restrict flag set in the SPS and
section 223.

102021

In step S113, the base view decoding section 224 decodes encoded data of a
base view image under control of the timing confrol section 223. Also, this
decoding process will be described later with reference to FIG. 14, In the process of
step S113, the encoded data is decoded and the base view image for every LCU is

generated. At this time, the base view decoding section 224 supplies progress
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information of the base view image encoding process to the timing control section 22.
[0203]

In step S114, the timing control section 223 determines whether the base
view decoding section 224 has decoded predetermined LCU lines (for example, two
LCU lines) by referring to the progress information from the base view decoding
section 224, "The number of LCU lines differs with each example.

{02041

When it is determined that the base view decoding section 224 has not yet
encoded the predetermined LCU lines in step S114, the process returns to step S113.
A subsequent process is iterated.  On the other hand, when if is determined that the
base view decoding scction 224 has decoded the predetermined LCU lines in step
S114, the process proceeds to step S115.

[0205]

In step S115, the timmg control section 223 determines whether

interview _vector v range restrict flag {a search range limit flag of the V direction)

supplied from the symtax decoding section 222 is 1. When it is determined that
222 is 0 in step S115, the process proceeds to step S116.
[0206]

The timing control section 223 causes the base view decoding section 224 to
decode the remaining LCU lines of the base view image in step S116.  Then, the
timing control section 223 causes the dependent view decoding section 225 to
perform a dependent view image decoding process in step $117 afler the decoding of
the base view image is completed in step S116.

10207

That is, in step 5116, the base view decoding section 224 decodes the
remaining LCU lines of the base view image. Then, in step S117, the dependent
view decoding section 225 decodes the dependent image. Also, the decoding
process in steps S116 and S117 is also basically similar to a decoding process to be
described later with reference to FIG. 14, In the process of step S116, the base view

is generated.  In the process of step S117, the dependent view image is generated.
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10208]

On the other hand, when it is determined that
interview_vector_v_range_restrict_flag supplied from the syntax decoding section
222 is | in step 5115, the process proceeds to step ST18.

[0209]

The timing controi section 223 causes the dependent view decoding section
225 to perform a dependent view image decoding process in step S118.  In parallel
with this, the timing control section 223 causes the base view decoding section 224
to decode the remaining LCU lines of the base view image in step S119.

(02163

That is, in step S118, the dependent view decoding section 225 decodes a
dependent image. The decoding process in S11§ is also basically similar (0 a
decoding process to be described later with reference to FIG. 14, That is, the only
difference is that encoded data on which the encoding process is performed by
Jimiting the search range of the V direction of the inter-view MV is decoded, and the
dependent view image decoding process is basically the same as the decoding
process of step S117. In the process of step S118, a dependent view image is
generated.

[0211]

In addition, i parallel with the process of step 118, in step S119, the base
view decoding section 224 encodes the remaining LCU lines of the base view image.
Also, the encoding process in step S119 is also basically similar to a decoding
process to be described later with reference to FIG. 14,  In the process of step S119,
a base view image is generated,

(0212}

[Example of decoding process)

Next, with reference to a flowchart of FIG. 14, the decoding process of step
S113 of FIG. 13 will be described.  Also, the decoding process of steps S116 to
$119 of FIG. 13 15 also basically similar to a process of IIG. 14,

[0213]

Encoded data of an image of a base view is supplied from the reception
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section 221 (FIG. 11} to the accumulation buffer 311. In step SI31, the
accumulation buffer 311 temporarily stores the supplied encoded data and supplies
the stored encoded data to the variable length decoding section 312,

[0214]

In step S132, the wvariable length decoding section 312 restores a
quantization value or header information by performing variable length decoding on
encoded data from the accumulation buffer 311, Then, the variable length decoding
section 312 supplies the quantization value to the inverse quantization section 313
and supplies the header information to the intra-picture prediction section 319 and
the inter prediction section 320.

[0215]

In step S133, the cache 322 reads pixels of a range available in the inter
prediction section 320 {rom among pictures of the DPB 226 and temporarily
accumulates the read pixels.

[0216]

That is, in the decoding process of steps S113, §116, S117, and §119 of FIG.
13, for example, a range of pixels by which an MV can be found is read to the cache
322, On the other hand, in the decoding process of step S118 of FIG. 13, encoded
data on which the encoding process is performed by limiting the search range of the
V direction of the inter-view MV is decoded. That is, the search range of the V
direction of the inter-view MV is constrained. Therefore, because it is only
necessary to read pixels of a search range constrained at the time of encoding when
the mter-view reference image is read to the cache 322 in the decoding of the
dependent view image, the cache 322 need not have a large capacity.

[0217]

In step S134, the intra-picture prediction section 319 or the inter prediction
section 320 generates a predicted image according to a prediction mode of header
information from the variable length decoding section 312,  Also, at this time, the
intra-picture prediction section 319 reads an already decoded portion (decoded
image) from pictures including a target block, and supplies part of the decoded image

of a target picture read from the DPB 226 as a predicted image of the target block to
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the predicted image selection section 321,
[0218]
On the other hand, the inter prediction section 320 recognizes an optimum

inter prediction mode of the target block based on the header information from the

Gt

variable length decoding section 312, and reads a candidate picture corresponding to

the optimum inter prediction mode as a reference picture from candidate pictures

stored in the cache 322. In addition, the inter prediction section 320 recognizes an
inter-MV representing motion used in generation of the predicted image of the target

block based on the header information from the variable tength decoding section 312,

10 and generates the predicted image by performing motion compensation of the
reference picture according to the inter-view MV as in the inter prediction section
123 of F1G. 3. The generated predicted image is supplied to the predicted image
selection section 321.

[0219]

15 In step $135, when the predicted image is supplied from the intra-picture
prediction section 319, the predicted image selection section 321 selects the
predicted image and supplies the selected predicted image to the calculation section
315, When the predicted image is supplied from the inter prediction section 320,
the predicted mmage selection section 321 selects the predicted image and supplies

20 the selected predicted image to the calculation section 315.

[G220]

In step S136, the inverse quantization section 313 inversely quantizes the
quantization value from the variable length decoding section 312 into a transform
coefficient and supplies the transform coefficient to the inverse orthogonal transform

25 section 314,

[0221]

In step S137, the inverse orthogonal transform section 314 inversely
transforms the transform coefficient from the inverse quantization section 313 and
supplies the inversely transformed transform coefficient to the calculation section

30 315 in units of macro blocks (L.CUs).

[0222]
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In step S138, the calculation section 315 performs decoding by adding the
predicted image supplied from the predicted image selection section 321 to the target
block if necessary using the macro block supplied from the inverse orthogonal
transform section 314 as a target biock of the decoding target. The thus obtained
decoded image is supplied to the in-loop filter 316.

{02231

in step 8139, the in-loop filter 316, for example, performs similar filtering
to the in-loop filter 121 of FIG. 3 on the decoded image from the caleulation section
315 and supplies the decoded image after the filtering to the [3PB 226 and the picture
reordering buffer 317.

10224]

step S140, the DPB 226 stores a picture of a decoded image from the in-
loop filter 316, that i3, a picture of a base view image, as a candidate (candidate
picture) of a reference picture to be referred to when a predicted image to be used in
decading to be performed at a later time is generated.
[0225]

In step S141, the picture reordering buffer 317 reorders a picture sequence
o an original sequence (display order) by temporarily storing a picture of the
decoded image from the in-loop filter 316 and supplies a reordered result to the /A
conversion section 318.

[0226]

In step S142, when it is necessary to output the picture from the picture
reordering buffer 317 in an analog signal, the D/A conversion seetion 318 performs
D/A conversion on the picture and outputs a D/A conversion result.

[0227]

As described above, when interview_vector v_range restrict flag is 1 and a
motion prediction/compensation process is performed on the dependent view image,
the search range of the V direction of the inter-view MV is constrained to a preset
value, Therefore, because an image out of the constrained search range is not used,
it is possible to perform parallel processing of a base view image and a dependent

image on the encoding side or the decoding side.
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[0228]

In addition, because it is not necessary to read an image out of the search
range, it is possible to reduce the capacity of the cache 322.
[0229]

<3. Third embodiment>

[Example of syntax]

FIG 15 is a diagram illustrating examples of syntax of an SPS and
semnantics about the SPS.  Also, the example of the FI(x 15 is an example in which

(LCU size — §) preset as a range limit value of the V direction is used.

In the case of the example of FIG. 15, as shown in the syntax, for example,

L L

when a profile is a “muiti-view support profile” tha

/

is a profile for supporting multi-
view in the SPS, interview_vector_v_range restrict flag, which is information about
the limit of the V direction of the search range of the inter-view MV, is set,
[0231]

In addition, the semantics is defined as foliows.
10232]

f the inter-view MV used in the depcndem view Emage is represented to be (LCU
size — 8) or less in units of fuma pixels. If this flag is absent, its value is regarded as
0. [If the profile is equal to a “stereo profile,” its value is set to 1.

02333

[Other example of syntax encoding process]

Next, with reference 10 a flowchart of FIG. 16, a syntax (SPS in the case of
FIG. 15) encoding process to be performed in step S11 of FIG. 7 in the case of the
syntax of FIG. 15 will be described.
102347

In step 5201, the syntax encoding section 21 determines whether the profile
supports multi-view. That is, it is determined whether the profile is the “multi-view
support profile.”

[0235]
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When it is determined that the profile supports multi-view in step S201, the
process proceeds to step S202. In step 8202, the syntax encoding section 21 sets
interview_vector_v_range restrict_flag to | and transmits the SPS to the decoding
side.

[0236]

On the other hand, when it is determined that the profile does not support
multi-view in step S201, the process proceeds to step §203. In step S203, the
syntax encoding section 21 does not transmit interview vectosr v range restrict flag
to the decoding side. That is, when interview vector v_range restrict flag is
regarded as O on the decoding side, the syntax encoding section 21 does not set
02371

[Other example of dependent view image encoding process]

Next, with reference to a flowchart of FICn 17, an example of the dependent
view image encoding process to be performed in step S17 of FIGL 7 in the case of the
syntax of FIG. 15 will be described.  Also, this process is another example of the
dependent view image encoding process of FIG. 9.

[0238]

In addition, in the case of this example, profile_jde is supplied from the
syntax encoding section 21 to the timing control section 22 and the dependent view
encoding section 24. interview_vector v_range restrict flag is supplied only when
profile idc supports multi-view.

{0239]

The dependent view encoding section 24 receives a control signal indicating
an encoding process start from the timing control section 22 in the case of YES in
step S14 of FIG. 7. In response, in step 8221, the dependent view encoding section
24 refers to profile_ide supplies from the syntax encoding section 21 and determines
whether profile_idc supports multi-view,

[0240]
When it 15 determined that profile ide supports multi-view in step $S221, the

process proceeds to step 5222, In step S222, the dependent view encoding section

&
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24 determines whether interview_vector_v_range restrict flag (a search range limit
flag of the V direction) supplied from the syntax encoding section 21 is 1.

[0241]

from the syntax encoding section 21 is | in step S222, the process proceeds to step
S223.

[0242]

In step 5223, the dependent view encoding section 24 {imits the vertical (V)
component of the inter-view MV to x (for example, (1.CU size — 8) which is preset))
in the dependent view.

[0243]

On the other hand, when it is determined that profile_ide does not support
multi-view  in step  S221] or  when it is  determined  that
interview_vector v range restrict flag is 0 in step 8222, the process proceeds to
step 8224,

{0244}

In step S224, the dependent view encoding section 24 does not limit the V
component of the inter-view MV in the dependent view as in the past.
[0245]

After the process in step 8223 or 5224, the process proceeds to step S225.
In step S225, the dependent view encoding section 24 encodes a dependent view
image. This encoding process (s basically similar to the above-described encoding
process of FIG. 8, except that the value of the V component (that is, the search range
of the V direction) of the inter-view MV is constrained in the motion
prediction/compensation process of step 534 of FIG 8. Therefore, description
thereof is omitted to avoid redundancy.

[0246]

In the process of step S15, the encoded data of the dependent view image is
generated and the encoded data of the dependent view image is supplied to the
transmission section 26,

[0247)
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When the motion prediction/compensation process is performed in the
dependent  view  image if  profile ide  supports = multi-view  and
interview_vector_v_range restrict flag is 1 as described above, (the positive
direction of} the V component of the inter-view MV is limited to a preset value.
[0248]

Therefore, because an image out of the constrained search range i3 not used,
it is possible to perform parallel processing of a base view image and a dependent
image on the encoding side or the decoding side.

[0249]

FIG 18 is a diagram illustrating examples of syntax of the SPS and
semantics about the SPS.  Also, the example of FIG. 18 is apn example in which a
range Hmit value of the V direction is written as the syntax.

{02501
As shown in the syntax of the example of FIG 18, for example, when a

profile is a “multi-view support profile” that is a profile for supporting multi-view in

direction is set as interview_vector v_range.
(025141

The semantics are defined as follows.
[0252]

When interview_vector v_range restrict flag is 1, the vertical component
of the inter-view MV used in the dependent view image is represented 1o be Jess than
or equal to a value set in interview vector v_range in units of luma pixels. If this
flag is absent, its value is regarded as 0. If the profile is equal to the “stereo
profile,” its value is set to 1,

[0253]
This interview_vector v _range represents a maximum value of the vertical

component of the inter-view MV in units of luma pixels. 1 this setting is absent, ifs
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value is regarded as 0.
[0254]

[Still other example of syntax]

FIG. 19 is a diagram illustrating examples of syntax of the SPS and
semantics about the SPS.  Also, the example of FIG, 19 is an example in which a
range limit value of the V direction and the H direction is written as the syntax.
[0255]

As shown in the syntax of the example of FIG. 19, for example, when a
profile is a “multi-view support profile” that is a profile for supporting multi-view in
the SPS, interview vector v range rvestrict flag, which is information about the
limit of the V direction of the search range of the inter-view MV, is set.  In addition,
when interview vector v _range restrict flag is |, the range limit value of the V
direction and the range limit value of the H direction are set as
interview _vector v_range.

[(256)

‘The semantics are defined as follows,
[0257]

When interview_vector v range restrict flag is 1, the vertical component
of the inter-view MV used in the dependent view image is represented to be less than
or equal to a value set in interview vector v_range in units of fuma pixels.  1f this
flag is absent, its value is regarded as 0. If the profile is equal to the “stereo
profile,” its value 1s set to 1.

[0258]

This interview_vector v_range represents a maximum value of the vertical
component of the inter-view MV in units of luma pixels.  If this setting is absent, its
value is regarded as 0.

[0259]

In addition, interview_vector h _range represents a maximum value of a
horizontal component of the inter-view MV in units of luma pixels. If its setting is
absent, its value is regarded as O,  If the value is 255, this represents that there is no

Himit for a horizontal component.
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[0260]

In this manuner, the horizontal component (that is, the search range of the
horizontal (M) direction) of the inter-view MV can also be set to be limited. In this
case, because the range of pixels to be read to the cache 322 of FIG 12 is further
narrowed down than in the case of only the V direction in the decoding side, it is
possible to further reduce the capacity of the cache 322. Thereby, it is possible to
cheaply configure the device,

10261}

Also, the range of the horizontal direction can also be estimated from a
minimum value and a maximum value of depth (or disparity) such as an SEI.  The
minimum and the maximum value capable of being estimated from the SEI become
Dmin and Dmax in the case of the disparity and become Znear and Zfar in the case
of the depth.

(02621

The disparity can be obtained by computing a minimum value and a.. .

maximum value of a limit value lvx of the H component of the inter-view MV from
Dmax. Likewise, the depth can be obtained as 1Vx = fL/Zmax (f; focal length and
L: inter-camera distance) by computing the minimum value and the maximum value
of the imit value Ivx of the H component of the inter-view MV from Znear.

[0263]

In this case, because the range of pixels to be read to the cache 322 of FI1G
12 is further narrowed down than in the case of only the V direction in the decoding
stde, as in the limit of the horizontal component, by performing decoding using the
value IV, it is possible to further reduce the capacity of the cache 322.  Thereby, it
is possible to cheaply contigure the device.

[(0264]

As described above, according to the present technology, the range (length)
of the MV of the decoding result does not exceed the imit.  Therefore, information
of whether its [imit is present is transmitted from the encoding side, and the range of
the MV is limited when the transmitted information is true.

[0265]



Also, although the case in which the imit value of the range of the MV is a
fixed value has been described above, its constraint may be strict as the size of the
picture increases when the Hmit value is the fixed value. Then, next, the case in

which the limit value is not a fixed value will be described.  Also, hereinafter, the

5 limit value will be described as a constraint value.
[0266]
<4, Fourth embodiment>
[Constraint value according to vertical resolution of picture]
First, a method of obtaining a constraint valve according to vertical
10 resolution of a picture will be described.  For example, a constraint value is

represented by the following Formula (1) which is a computation formula by a ratio
of the vertical reselution of the picture.

[Math 1]

constraint = ((1+ (pic_height_in_luma_samplesxq)
>>Log2lClUsize) <<log2lllsize) —8

e (1)

16 {0267]
Here, pic_height in luma samples prescribes the vertical resolution of a
picture (image format) in the SPS. « denotes an allowed amount for an
upward/downward picture shift between views,  For example, although o = 0.05, «
is not limited to 0.05 if it is a value of about 0.01 to 0.3. Also, « may be

20 transmitted as a variable to the decoding side.

[0268]

6 (the LCU size is 16, 32, or 64).  For example, when Log2LCUsize = 6, >>6 and
<<6 in Formula (1) represent that the constraint value increase in a unit of a

25 maximum coding tree block (CTB) size, that is, an LCU size of 64.  This is because
it is a processing unit of a worst case when a parallel decoding process is considered,
[0269]

Then, the final subtraction of 8 is performed because there are 4 pixels for
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the in-loop filter and 4 pixels for the motion compensation filter.
(02701

FIG. 20 is a diagram illustrating an example of constraint values for a
general image format. These constraint values are computed as a = 0.05 and
Log2l.CUsize = 6 in Formula (1).

[0271]

In the example of FIG. 20, 2 mnemonic name, horizontal resolution, vertical
resolution and a constraint value of the image format from the left are tllustrated.
The constraint value of the case of the vertical resolution up to a size of about 1200 13
56. The constraint value of the case of the vertical resolution up to the size of 1536
or more or about 2304 is 120. The constraint vahue of the case of the vertical
resolution of about 4096 is 248.

(0272}

Example of syntax]

FIG. 21 1s a disgram illustrating an example of syntax of an SPS, semantics
about the 8PS, and a profile. The example of FIG 21 is an example in which
Formula (1) in which the constraint values according to the resolution, that is, o =
G.05 and Log2LCUsize = 6, are set as the range limit valye (constraint value) of the
V direction is used.

[0273]

In the case of the example of FIG 21, as shown in the syntax,
disparity_vector_constraint_flag is set in an extension of the SPS.
[02741

Semantics for this is defined as follows. disparity vector constraint flag
= I specifies that the disparity vector is constrained in a coded video sequence (CVS).
[0275)]

When disparity_vector _constraint_flag is 1, the vertical component of the
disparity vector is equal to or less than a constraint value (dv_constraint value) in
pixel. Various constraint values are specified in Formula (1) in which a = 0.05 and
Logzl.CUsize = 6.

[0276]
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When disparity_vector_constraint_flag is 0, the length of the disparity
vector is not constrained. Then, when the flag is absent, it is preferable that ifs
value be 0.

[0277]

Further, the stereo profile is defined as follows. Bitsireams conforming to
a stereo profile obey the following constraints.  The extension of the SPS in a non-
base view has only disparity vector _constraint flag which is equal to 1.

[0278]

[Constraint value according to level]

Next, a method of obtaining the constraint value according to the level will
be described. Although the constraint value itself is the same as the case of the
above-~described vertical resolution, a representation method in a wrillen standard is
different. In addition, when a small image frame is encoded at a high level, the
constraint is mitigated. That is, for example, when a high definition (HD) image is
encoded at a level 5, the constraint value is only 56 in the case of the vertical
resotution, but the constraint value becomes 120 in the case of the level, so that it is
possible to further mitigate the constraint than in the case of the vertical resolution.
[0279]

FIG. 22 is a diagram illustrating an example of the semantics.  Also, the
example of FIG. 22 is an example in which the constraint value according to the level
is used as a range limit value (constraint value) of the V direction. The level
represents how many pixels are inclunded and a range of a certain extent is settable in
the encoding side.

[0280]

disparity vector _constraint_flag = 1 specifies that the disparity vector is
limited in the CVS.
[0281]

When disparity_vector_constraint_flag = 1, the vertical component of the
disparity vector is equal to or less than a constraint value (dv_constraint_value) in
pixel.  Various constrain values are specified in Table A {right in FIG. 22).

[0282]
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In Table A, a level, a maximum height, and a constraint value
{dv_constraint_value) are shown. Also, a value afler the decimal point in the level
represents a difference of a frame rate of a temporal direction.  The constraint value
is 56 when an integer value of the level isup to 4, The constraint value is 120 when
the integer value of the level is 5. The constraint value is 248 when the integer
value of the level is 6.

[0283]

disparity vector is not constrained. Then, when the flag is absent, it is preferable
that its vajue be 0.

(02841

As described above, il is possible to mitigate a strict constraint in an
increase of a picture size using a constraint value according to a vertical resolution of
the picture or a level.  Thereby, even when the picture size increases, it is possible
to process pictures of a plurality of views in parallel.

[0285]

Also, afthough an example of two views of the base view and the dependent
view has been described above, the present technology is not limited to the two
views. The present fechnology is also applicable to encoding and decoding of
multi-view images in addition to the two views.

[0286]

In addition, aithough the present technology is also applicable to an SHVC
which is a standard for scalable video coding (hierarchical coding) to be described
later, the necessity of the following constraints is also considered in addition to the
above-described example when the present technology is applied to the SHVC.
[0287]

<3. Fifth embodiment>

[Constraints when present technology is applied to SHVYC]

Next, with reference to F1(G, 23, the necessary constraints when the present
technology is applied to the SHVC will be described.

[0288]
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In the example of FIG. 23, a base layer and an enhancement layer are shown.
In a current image Curr. of the enhancement layer, the MV is found for a reference
image ref as a short-term predicted vector.  In addition, in the current image Curr. of
the enhancement layer, MV _IL (Inter Layer) is found for an image rSpic as a long-
term predicted vector, This image rSpic. is an image obtained by up-sampling a
low-resolution reference image ripic of a base layer within the DPB, for example, the
DPB 25 of FIG. 2 (the DPB 226 of FIG. 11), according to a resample process.

{0289]

In this case, the necessity of the following three types of constraints is
considered for MV_IL. which is a predicted vector between lavers (inter-layer
predicted vector).

» MV _1L necessarily needs to be 0.

» MV _IL needs to be one pixel or less.

» MV _IL needs to be X pixels or less.

First, with reference to FIG 24, the constraint of MV _IL = 0 will be
deseribed.  In the example of FIG. 24, in the current image Curr, of the enhancement
layer, an inter-layer predicted vector MV _IL is found for an image rSpic. As
described above with reference to FIG 23, the tmage rSpic is an image obtained by
up-sampling a low-resolution reference image ripic of the base layer within the DPB
25 (DPB 226} according to a re-sample process.

(02911

Here, when the constraint of MV _IL = 0 is present, a scalabie video profile
is defined as follows.  Bitstreams conforming to the scalable video profile obey the
following constraints.  Inter-layer predicted vectors of both the horizontal
component and the vertical component are equal to 0.

[0292]

Because only pixels of the same position is referred to by the constraint of
MY _IL = 0 as described above, the implementation becomes easiest.

[0293)
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[In terms of constraint (MV_IL is one pixel or less)]

First, with reference to FIG. 25, the constraint that MV _IL is one pixel or
less will be described.  In the example of FIG. 25, in the current image Curr. of the
enhancement layer, an inter-layer predicted vector MV _IL is found for an image
rSpic.  As described above with reference to FiG, 23, the image rSpic is an image
obtained by up-sampling a low-resolution reference image ripic of the base layer
within the DPB 25 (DPB 226) according to a re-sample process.

[0294]

Here, filters at a down-sampling time of a low-resolution image creation
time of the original image in the base layer and an up-sampling time in the DPB 25
{(DPB 226) are different, so that a phase shifi may be caused,

(02957

For example, an original image of an input of the enhancement layer is
configured to include first to fourth pixels from the left.  Then, even when there are
a veduced image A down-sampled at the timing of a second pixel and the timing of a
fourth pixel from the left of the original image and a reduced image B down-sampled
at the timing between first and second pixels and the timing between the third and
fourth pixels from the left of the original image, only the encoding side knows a
reduced image creation method.

[0296]

That is, because the decoding side does not know the reduced image
creation method, an enlarged image up-sampled by the decoding side has a shift from
the original image when up-sampling is performed in second to fifth pixels from the
feft at the up-sampling time in the DPB 25 (DPB 226).

{0297}

Therefore, according to the constraint that MV 1L is one pixel or less, it i3
possible to absorb a phase shift in MV_IL even when the phase shift is caused by a
filter difference between the down-sampling time of the low-resolution image
creation thme of the original image in the base layer and the up-sampling time in the
DPB 25 (DPB 226).

[0298]
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Here, when the constraint that MV L is one pixel or less is present, a
scalable video profile is defined as follows. Bitstreams conforming to the scalable
video profile obey the following constraints. Infer-layer predicted vectors of both
the horizontal component and the vertical component are cqual to § or are less than 1
in pixel.

(0299}

[In terms of constraint (MV_IL is X pixels or less)]

First, with reference to FIG. 26, the constraint that MV 11 is X pixels or less
will be described.  In the example of FIG. 26, in the current image Curr. of the
enhancement layer, an inter-layer predicted vector MV _1L is found for an image
rSpic.  As described above with reference to FIG, 23, the image rSpic is an image

mpling a low-resolution reference image ripic of the base layer
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within the DPB 23 (DPB 226) according to a re~sample process.
030071

Here, for example, when image capturing is performed in different systems
such as that a fow-resolution image and a high-resolution image use different lens or
when the low-resolution image is created by segmentation from the high-resolution
image in the center of a region of interest (RO1), it is effective that there is no limitin
MV L.

[0301]

However, even in this case, it is preferable that a constraint considering
parallel decoding be present,  For example, if there is MV _1L within the constraint
wndicated by the following Formula (2), it is possible to decode the base layer and the
enhancement in parallel.

[0302]
[Math 21

constraint = (scale_factor«BL _CTBsize~EL (TBsize) —8

10303}

Here, scale factor denotes an enlargement ratio. BL CTBsize and

o~
N
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EL CTBsize denote a CTB size of the base layer and a CTB size of the enhancement
layer, respectively.
{0304}

As iHustrated in the right of FIG. 26, specifically, when the CTB size of the
base layer is 64 and the enlargement ratio is 2, decoding can start if one CTB of the
base layer is decoded and an MV of a first CTB of the enhancement layer is 36 pixels
or less.

{0305}

Here, when the constraint that MV _IL is X pixels or less is present, a
scalable video profile is defined as follows. Bitstreams conforming to the scalable
video profile obey the following constraints. Inter-layer predicted vectors of both
the horizontal component and the vertical component are equal to 0 or less than 1 in
pixel. Various inter-layer constraint values are specified in the above-described
Formula (2). For example, an inter-layer constraint value becomes (2x64-64)-8 =
56 [pixels].

{0306}

As described above, in the case of the SHVC {that is, scalable video coding),
it is possible to process pictures of a plurality of layers (views) in parallel even when
a constraint of a range of an MV as described above is applied.

10307]

Also, although three examples in which a limit of the MV is defined in the
profile have been described above, for example, a flag may be transmitted from the
encoding side to the decoding side by sefting ON/OFE of presence/absence of the
limit as the flag.

[0308]

In addition, although an example in which the flag related to the limit value
of the range of the MV described above is written in 5PS or SPS_EXT has been
described, the flag can also be transmitted to the decoding side by setting the flag in
VPS EXT, VUL EXT, or the like as will be described later.  Also, hereinafter,
inter view mv_vert constraint flag represents a flag related to a limit value of the

range of the MV,
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[0309]

<6. Sixth embodiment>

[Other example (VPS_EXT) of syntax]

FIG. 27 is a diagram illustrating an example of syntax of VPS_EXT and
semantics about VPS EXT.

[0310]

As shown in the syntax of the example of TIG 27,
layers -- 1) layers (that is, every layer). Alse, because this is unnecessary in the base
view, the number of layers is greater than G.

[0311]

The semantics are definad as follows.

inter view mv_vert constraint_flagfi] specifies a value of
joter view my_vert constraint flag which s a svntax element i network
abstraction layer (NAL) units of a video coding layer (VCL) of an it fayer. Foriin
a range from | to vps max lavers minus!, inclusive, when there is no flag,
inter view mv_vert constraint_flagfil is inferred to be equal to 0.
[0313]
component of the MVs used for inter-layer prediction is constrained in the CVS,
When inter view mv_vert constraint flag is equal to 1, the V component of the
MVs used for inter-layer prediction shall be equal to or less than 56 in units of tuma
pixels.
[0314]
constraint for the V component of the MVs used for inter-layer prediction indicated
by this flag.
[0315]

[Constraint in stereo profile]

FIG 28 illustrates an example of a constraint in a stereo profile of each of
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the case (hereinatfter referred to as the case of SPS_EXT) in which a flag related 10 a
limit value of a range of the MV is written in SPS _EXT syntax and the case
{(hereinafter referred to as the case of VPS_EXT) in which a flag related to a limit
value of a range of the MV is written in VPS_EXT syntax. In the stereo profile of
the case of writing in the SPS_EXT syntax, only a part surrounded by a frame is
changed if the flag is written in the VPS_EXT syntax,

[0316]

That is, when the flag is written in the SPS _EXT, “When viewID[i] is
greater than 0, inter view mv vert constraint flag is equal (o 1 in an SPS_EXT
structure of the SPS of the active layer in an encoded image in which a layer id is i
is written.

(0317}

On the other hand, when the flag is written in the VPS EXT syntax, a
change to “When viewlID[i] is greater than 0, inter_view mv vert constraint flag of
viewld[i] is equal to 1 in a VPS_EXT structure of the SPS of the active layer in an
encoded image with a view id equal to 1.” is made,

(03181

IDifference between case of SPS_EXT and case of VSP_EXT]

FI1G. 29 is a diagram illustrating a technical difference between the case of
SPS_EXT and the case of VSP_EXT.

[0319]

Because encoding for every view is possible in the case of VSP_EXT as the
same point as the case of SPS_EXT, transcoding of the bitstream level is given to be
enabled.

[0320]

On the other hand, as a first point of different points of the case of
VSP_EXT from the case of SPS_EXT, VSP is positioned at the top of the sequence
and is higher-level syntax than SPS, and summarized information for every SPS
{view) is included. Therefore, when writing is made in VSP_EXT and the view ig
multi-view, a bitstream constraint is known in each view earlier before each SPS is

processed.  Thus, load dispersion of the decoder core is given to be easy.
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(0321

Specifically, as illustrated in FIG. 30, it is preferable to set a flag related to
the limit value of the range of the MV to 0 because encoding efficiency is bad in a
reference relationship of the vertical direction in FIG. 30, for example, in the case of
nine views. On the other hand, in a reference relationship of the horizontal
direction in FIG. 30, a constraint can be applied by setting the flag related to the limit
value of the range of the MV to 1.
103223

Because information of this constraint is known earlier in the case of
VEP EXT, two views which are horizontally positioned, for example, in FIG. 30, are
known earlier to be based on a stereo profile In which the constraint of the range of
the MYV is set and the two views can be extracted as a sterco.  Thereby. the load
dispersion is facilitated,
[0323]

{n addition. returming to F1G. 29, as a second different point of the case of
VSP EXT from the case of SPS_EXT, when syntax indicating that a flag is
transmitted only in the case of a 3D profile is set as a modified example, its
determination is facilitated.
(03247

Also, in Ying Chen, Ye-Kut Wang, "AHG7: Comments on parameter sets
for MV-HEVC” JCT3IV-D0O196, 2013.4.13 (hercinafter referred to as Reference
Literature 1), a process in which inter view mv vert constraint flag is set in
VPS EXT is proposed.
(0325

However, as illustrated in FIG. 31, only 1 bit is set in the flag in the syntax.
Thus, in the proposal of Reference Literature 1, it is difficult to write information for
every view when the number of views is two or more.
[0326]

Therefore, even in FIG. 31, a flag related to the limit value of the range of
the MV is set to 0 because encoding efficiency is bad in a reference relationship of

the vertical divection as in the case of F1G. 30, for example, in the case of nine views.
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However, in the case of the proposal of Reference Literature {, different from the
case of the present technology, it is difficult to individually apply the constraint of
the range of the MV to the reference literature of the horizontal direction of F1G 31,
[03271

[Other example (VUI_EXT) of syntax]

FIG. 32 is a diagram ilustrating an example of syntax of VUI_EXT.

10328}

As illustrated in the syntax of the example of FIG 32,
inter view mv_vert constraint flag is included in bitstream restriction_flag in
VUL EXT. A bitstream constraint is written in bitstream_restriction_flag.

{03291

Also, because VUL EXT is one of SPS_EXT and is inchided in a second
half part of the SPS as illustrated in the syntax of the example of FIG. 32, the
semantics or stereo profile constraint is substantially the same as the case of
SPS EXT.

[0330]

In addition, in terms of a technical difference, the case of VUI EXT is

substantially the same as the case of SPS_EXT. However, in the case of VUI_EXT,

as a difference from the case of SPS_EX'T, there is an advantage in that the decoding
knowsn because the VUI is a place in which information that does not affect the
decoding result is written.  In addition, because this flag is a flag of an encoding
constraint, it is appropriate that the flag be in the bitstream constraint,

[0331]

Also, because only a flag setting place is different and a basically similar
process is given compared to the case in which the flag is set in SPS{_EXT) even
when the flag refated to the limit value of the range of the MV described above is set
in VPS EXT or VUI_EXT, redundant description thereof is omitted.

[0332}
That is, each process related to the flag to be set in VPS_EXT or VUI EXT

is a process to be performed by the multi-view image encoding device of FIG. T and
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the multi-view image decoding device 211 of FIG. 10 described above.
Accordingly, the multi-view image encoding device of FIG 1 and the multi-view
image decoding device 211 of FIG. 10 described above perform processes basically
similar to those (the multi-view Image encoding process of FIG. 7, the dependent
view image encoding process of FIG. 9, the multi-view image decoding process of
FIG. 13, the syntax encoding process of FIG. 16, the dependent view image encoding
process of FIG. 17, and the like) of the SPS case.

[0333]

As described above, even when the flag related to the limit value of the
range of the MV described above is set in VPS EXT, VUI EXT, or the like, it is
possible to process pictures of a plurality of views in parallel as in the case i which
the flag is set in SPS_EXT.

[0334]

Also, an example in which the flag related to the limit value is transmitted
as a method of limiting (constraining) the range of the MV has been described above.
Here, a process in which inter-layer decoding delay information is written in
VUL EXT is proposed i Rober! Skupin, Karsten Suhréng, ago Sanchez de la
.7 Emng, T. Tkai, and Y. Ya,mamoto, “Inter-layer delay indication in VUI {combining
aspects of JCTVC-M0200, JCT3V-D0064 and JCT3IV-D0199),” JCTVC-M0463,

2013.5.24 (hereinafter referred to as Reference Literature 2).

As described next, as a method other than that of the above-described flag,
the range of the MV can also be limited (constrained) in a method (that is, setting by
a CTU line) disclosed in the proposal of Reference Literature 2.

[0336]

Also, here, in the present deseription, a CTU is set as a unit including a
parameter when processing is performed in a coding tree block (CTB) of an LCU
and its LCU size (level).  In addition, a coding unit (CU) constituting the CTU is set
as a unit including a parameter when processing is performed in a coding block (CB)

and its CU base (level).
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[0337}

<7. Seventh embodiment>

[Other example of constraint of range of M V]

FIG. 33 is a diagram illustrating an example of syntax in the proposal of
Reference Literature 2.

[0338]

As illustrated in FIG. 33, in the proposal of Reference Literature 2, inter-
layer decoding delay information (decoding delay information) is written in
bitstream_restriction_flag in VUI_EXT of SPS EXT.

[0338]

The syntax of FIG. 33 will be described in order from the top.  In the inter-
layer decoding delay information, 0 or the number of reference layers is written in
num_defay ref layers. If num_delay ref layers is 0, it is indicated that there is no
constraint of the range of the MV. The following loop is iterated by the written
number of reference layers here.

[0340]

The number of CTU lines of the vertical direction o be delayed from the
reference layer is wrilten in min_spatial_segment_delay{i].  This CTU size depends
upon a size of a CTU to be referred to.  Delay mformation (presence/absence of the
delay) of an x-direction is written in ctu_based_delay enabled flagl[i]. The number
of CTUs {of the X-direction) 1o be delayed from the CTB of the same position as that
of the reference layer is written in min_delay ctb horizontai{i].

{0341]

Also, because the inter-layer decoding delay information is present in VU]
(SPS_EXT), the information can be wrilten for each layer. For example, as
iflustrated in FIG 33, the information may not be referred o in the case of layer 2
and it 1s possible to write delay information for both layer 0 and layer 1 or either one
thereof.

[0342]
[ Setting example of synfax]

Further, with reference to FIG. 34, the sefting example of the syntax of FIG.
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33 will be described.  In the example of FIG. 34, layer O (base layer) and layer 1 are
shown.
[0343]

A current CU of fayer 1 is shown. In laver 0, a co-located CU (hereinafier
referred to as Col CU), which is a CU corresponding to the current CU (hereinafter
referred to as Curr CU), is shown at the same position as that of the current CU of
layer |.

103441

Here, for example, if decoding up to a hatched CU is completed in layer 0,
SPS_EXT VUL of layer | is set as follows when the Cwr CU of layer | can be
decoded.

num_delay ref layers=1

min_spatial_segment delay[0]=2

ctu_based delay enabled flag[0]=1

min_delay ctb horizontal{0] =3
[0345]

That 1, the number of reference layers is 1 and the number of CTU lines to
be delayed from the reference layer is 2. The delay of the x-direction is present and
a delay value is set to be 3 CTUs from the Col CUL
[0346]

Here, the constraint of the range of the MV by the present technology is
MV_V £ 56 pixels. This corresponds to one-line delay when CTUsize = 64,
corresponds to two-line delay when CTUsize = 32, and corresponds to four-line
delay when CTUsize == 16,

[0347]

That is, this corresponds to line delay indicated by the following Formula
(3).  Also, the base of Log in Formula (3) is 2.

{Math 3]

T<<(6~Log,CTUsize) cee (3)
Therefore, the same writing method as the case of the flag as the delay

mformation is possible by setting a delay value of the vertical direction by Formula
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(3yin a CTU line setting.
[0348]

[Constraint of sterco profile]

FIG. 35 illustrates an example of the constraint of the stereo profile of cach
of the case in which the flag related to the limit value of the range of the MV is
written in SPSEXT syntax and the case in which the flag is set in the CTU line in
the VUI.  Also, in the stereo profile of the case in which the flag is written in the
SPS EXT syntax, only a part surrounded by a frame is changed if the flag is written
in the CTU line in the VUL
[0349]

That is, when the flag iy writien in the SPS EXT, “When viewlD}i} is
greater than 0, inter view mv verl constraint flag is equal to | in an SPS EXT
structure of the SPS of the active layer in an encoded image in which a layer id is 17
is written.

[0350]

On the other hand, when the flag is set by the CTU line, a change to “When
ViewlDfi] is  greater than 0, num_delay ref layers is equal to 1 and
min_spatial segment_delay[0] is equal to 1 << (G-reflLog2CibSizeY) in the
SPS EXT structure of the SPS of the active layer in the encoded image with a layer
id equal to 17 is made.

(03513

That is, the case of the flag in SPS_EXT means that the vector is limited to
its range, the case of setting by the CTU line means that decoding can start it it waits
to that extent, and both are synonymous for the decoding side.

[0352]

[Difference between case of SPS EXT and case of constraint by CTU line]

FIG. 36 is a diagram illustrating a technical difference between the case of
SPS EXT (that is, the case of the flag) and the constraint by the CTU line.

[0353]

As delay information of the decoding side, the constraint by the CTU fine is
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[0354]

On the other hand, in terms of the constraint by the CTU line, a difference
from the case of SPS_EXT is that the constraint of MV_V < 56 pixels can be
changed according to ON/OFF of a loop filter in a reference plane for the decoding

5  side or whether a disparity vector of a Y-direction has integer precision.
[0355]

Specifically, when the loop filter is turned off] it is possible {0 extend the

MV range to MV_V < 60 (= 64 — 4 which is an offset of a motion compensation

(MC) filter) pixels.  In addition, because the MC filter is unnecessary when an MV

10 length is an integer, it is possible to extend the range of the MV to MV_V <60 (= 64
— 4 which is an offset of the loop filter) pixels. Further, when the loop filter is
turned off and the MV length is an integer, it is possible to extend the range of the
MV to MV _V < 64 pixels.

[0356]
18 That is, it is possible to mitigate the constraint in the encoding side. In

addition, conversely, it is difficult to perform a fine setting of 56 pixels in the
constraint by the CTU line.
[0357)
Also, 1n the case of the constraint by the CTU line and the flag setting case,
20 there is only a difference of setting information of whether a flag is set or whether a
delay value of the vertical direction in the constraint of the CTU line is set in the
above-described ormula (3).  That is, because there are only a difference in setting
information and a difference of whether a branch in the process is determined by the
flag or the delay value of the vertical direction in the setting of the CTU line, and
25 others (for example, processing content, processing times, and the like) are basically
similar in the process, redundant description thereof is omitted.
[0358]
That is, each process related to the setting by the CTU is also performed by
the multi-view Image encoding device 11 of FIG | and the multi-view image
30 decoding device 211 of FIG. 10 described above.  Except for the difference of the

determination in the branch of the selling information, processes basically similar to
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the processes (the multi-view image encoding process of FIG. 7, the dependent view
image encoding process of FIG. 9, the multi-view image decoding process of FIG. 13,
the syntax encoding process of FIG. 16, the dependent view image encoding process
of FIG. 17, and the like) of the SPS case by the multi-view image encoding device 11
of FIG. 1 and the multi-view image decoding device 211 of FIG. 10 described above
are performed.

[0359]

As described above, even in the setting by the CTU line, it is possible to
process pictures of a plurality of views in parallel as in the constraint flag of the MV,
[0360]

As described above, the HEVC scheme is configured to be used as the
encoding scheme in the base.  However, the present disclosure is not limited thereto.
It is possible to apply other encoding/decoding schemes.

[0361]

Also, the present disclosure, for example, is applicable to an image
encoding device and an immage decoding device to be used when image information
(bitstream} compressed by an orthogonal transform such as a diserete cosine
transform and motion compensation as in the HEVC scheme or the like is received
via network media such as satellite broadcasting, a cable television, the Internet, and
a mobile phone. In addition, the present disclosure is applicable to an image
encoding device and an jmage decoding device to be used when processing is
performed on storage media such as an optical disc, a magnetic disc and a flash
memaory.

[0362]

<8. Eighth embodiment>

[Application for multi-view Image encoding and decoding]

The above-described series of processes can be applied 10 the multi-view
image encoding and decoding.  FIG. 37 illustrates an example of the multi-view
image encoding scheme.

10363]

As illustrated i FiG.o 37, the multi-view image includes images of a
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plurality of views, and an image of one predetermined view among the plurality of
views is designated for an image of a base view.  An image of each view other than
the image of the base view is treated as an image of a non-base view.

[0364]

When the multi-view image encoding as in FIG. 37 is performed, search
range Hmit information of an inter-view MV which is information related to the limit
of the V direction of the search range of the inter-view MV can be set in cach view
{same view). In addition, in each view (diffcrent view), the search range limit
information of the inter-view MV set in another view can be shared.

[0365]

In this case, the search range limit information of the inter-view MV set in

the base view is used in at least one non-base view., Alternatively, for example, the

search range limit information of the inter-view MV set in the non-base view

[0366)

Thereby, it is possible to limit the V direction of the search range of the
inter-view MV. Therefore, it is possible to process the pictures of the plurality of
views in parallel.

[0367]

[Multi-view image encoding device]

FIG, 38 is a diagram illustrating a multi-view image encoding device which
performs the above-described multi-view image encoding.  As illustrated in FIG. 38
the multi-view image encoding device 600 has an encoding section 601, an encoding
section 602, and a multiplexing section 603.

[0368]

The encoding section 601 encodes a base view image and generates a base
view image encoded stream. The encoding section 602 encodes a non-base view
image and generates a non-base view hmage encoded stream.  The multiplexing
section 603 multiplexes the base view image encoded stream generated in the

encoding section 601 and the non-base view image encoded stream generated in the

?
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encoding section 602, and generates a multi-view image encoded stream.
{03691

The multi-view image encoding device 11 (FIG. 1) can be applied fo the
encoding section 601 and the encoding section 602 of the multi-view image encoding
device 600. In this case, the multi-view image encoding device 600 sets and
transmits search range limit information of an inter-view MV set by the encoding
section 601 and search range limit information of an inter-view MV set by the
encoding section 602.
(03701

Also, the search range limit information of the nter-view MV set by the
encoding section 601 as described above may be configured to be set and transmitted

Fat the e
$O that tne sear

h range limit information is shared and used by the encoding sections

I

601 and 602, In contrast, the search range limit information of the inter-view MV
collectively set by the encoading section 602 may be set and transmitted so that the
search range limit information s shared and used by the encoding sections 601 and
602.

{0371}

[Multi-view image decoding device]

FIG, 39 is a diagram illustrating the multi-view image decoding device for
performing the above-described multi-view image decoding.  As illustrated in FIG.
39, the multi-view image decoding device 610 has an inverse multiplexing section
611, a decoding section 612, and a decoding section 613,

[0372]

The inverse multiplexing section 611 inversely multiplexes a multi-view
image encoded stream in which a base view image encoded stream and a non-base
view image encoded stream are multiplexed, and extracts the base view image
encoded stream and the non-base view image encoded stream. The decoding
section 012 decodes the base view image encoded stream extracted by the inverse
multiplexing section 611 and obtains a base view image. The decoding section 613
decodes the non-base view image encoded stream extracted by the inverse

multiplexing section 611 and obtains a non-base view image.



}_u-A
<

bt
o

20

o
[o1}

30

[0373]

it is possible to apply the multi-view image decoding device 211 (FIG. 10)
to the decoding section 612 and the decoding section 613 of the multi-view image
decoding device 610. In this case, the multi-view image decoding device 610
performs a process using the search range limit information of the inter-view MV set
by the encoding section 60! and decoded by the decoding section 612 and the search
range limit information of the inter-view MV set by the encoding section 602 and
decoded by the decoding section 613,

[0374]

Also, the search range limit information of the inter-view MV set by the
encoding section 601 (or the encoding section 602) as described above may be set
and transmitied 1o be shared and used by the encoding sections 601 and 602, In this
case, in the multi-view image decoding device 610, a process is performed using the
search range limit information of the inter-view MV set by the encoding section 601
{or the encoding section 602) and decoded by the decoding section 612 {or the
decoding section 613},

0375}

<9. Ninth embodiment>

[Application for hierarchical image encoding and decoding]

The above-described series of processes can be applied to the hierarchical
image encoding and decoding. FIG, 40 illustrates an example of a multi-view
image encoding scheme.

[0376]

As illustrated in FIG. 40, a hierarchical image includes images of a plurality
of layers (resolutions), and an image of a layer of a predetermined one of the
plurality of resolutions is designated in the base layer or image. An image of each
layer other than the image of the base layer is handled as the image of the non-base
layer.

[0377]
When hierarchical image encoding (spatial scalability) as in FIG. 40 s

performed, it is possible o set the search range timit information of the inter-view
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MV in each layer (same layer). Also, in the case of the hierarchical image, the
inter-view MV is shown to be the same as the inter-layer MV, In addition, it is
possible to share search range limit information of the inter-view MV set by another
layer in each layer (different layer).
[0378}

In this case, the search range limit information of the inter-view MV set in
the base layer is vsed in at least one non-base layer.  Alternatively, for example, the
search range limit information of the inter-view MV set in the non-base layer

(layer_id = 1) is used in at least one of the base layer and the non-base layer (layer_id

~ L2
t

t the V direction of the search range of the
inter-view MV. Therefore, it is possible to process the pictures of the plurality of
views in parallel.

[0380]

[Hierarchical image encoding device]

FIG 41 is a diagram illustrating a hierarchical image encoding device for
performing the above-described hierarchical image encoding.  As illustrated in FIG.
41, the hierarchical image encoding device 620 has an encoding section 621, an
encoding section 622, and a multiplexing section 623.

[0381]

The encoding section 621 encodes a base layer image and generates a base
layer image encoded stream. The encoding section 622 encodes a non-base layer
nnage and generates a non-base layer image encoded stream. The multiplexing
section 623 multiplexes the base layer image encoded stream generated in the
encoding section 621 and the non-base layer image encoded stream generated in the
encoding section 622, and generates a hierarchical image encoded stream.

[0382]

The multi-view image encoding device 11 (FIG. 1) can be applied to the

epcoding section 621 and the encoding section 622 of the hierarchical image

encoding device 620, In this case, the hierarchical image encoding device 620 sets
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and transmits search range limit information of an inter-view MV set by the encoding
section 621 and search range limit information of an inter-view MV set by the
encoding section 602.

[0383]

Also, the search range limit information of the inter-view MV set by the
encoding section 621 as described above may be configured to be set and transmitted
so that the search range limit information is shared and used by the encoding sections
621 and 622. In contrast, the search range {imit information of the inter-view MV
set by the encoding section 622 may be set and transmitted so that the search range
Hmit information is shared and used by the encoding sections 621 and 622.

[0384]

[Hierarchical image decoding device]

FIG. 42 is a diagram illustrating a hierarchical image decoding device for
performing the above-described hierarchical image decoding.  As illustrated in FIG.
42, the hierarchical image decoding device 630 has an inverse multiplexing section
631, a decoding section 632, and a decoding section 633.

{0385}

The Inverse multiplexing section 631 inversely multiplexes a hierarchical
image cncoded stream in which a base Jayer image encoded stream and a non-base
layer image encoded stream are multiplexed, and extracts the base layer image
encoded stream and the non-base laver image encoded stream. The decoding
section 632 decodes the base layer image encoded stream extracted by the inverse
multiplexing section 631 and obtains a base layer image. The decoding section 633
decodes the non-base layer image encoded stream extracted by the inverse
multiplexing section 631 and obtains a non-base layer image.

[0386]

It is possible to apply the multi-view image decoding device 211 (FIG. 10}
to the decoding section 632 and the decoding section 633 of the hierarchical image
decoding device 630.  In this case, the hierarchical image decoding device 630
performs a process using the search range limit information of the inter-view MV set

by the encoding section 621 and decoded by the decoding section 632 and the search
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range limit information of the inter-view MV set by the encoding section 622 and
decoded by the decoding section 633.
[0387]

Also, the search range limit information of the inter-view MV set by the
encoding section 621 (or the encoding section 622) as described above may be set
and transmitted to be shared and used by the encoding sections 621 and 622, In this
case, in the hierarchical image decoding device 630, a process is performed using the
search range limit information of the inter-view MV set by the encoding section 621
(or the encoding section 622) and decoded by the decoding section 632 (or the
decoding section 633),

[0388]

<10. Tenth embodiment>

[Configuration example of computer]

The above described series of processes can be executed by hardware or can
be executed by software. When the series of processes are to be performed by
software, the programs forming the software are installed into a computer.  Here, a
computer includes a computer which is incorporated in dedicated hardware or a
general-purpose personal computer (PC) which can execute various functions by
installing various programs into the computer, for example.

[0389]

FIG. 43 is a block diagram ilflustrating a configuration example of hardware
of a computer for executing the above-described series of processes through a
program.

{03901

It a computer 800, a central processing unit (CPU) 801, a read only memory
{ROM) 802, and a random access memory (RAM) 803 are connected to one another
by a bus 804,

0391}

An input and output interface (I/F) 810 is further connected to the bus 804.

An input section 811, an output section 812, a storage section 813, a communication

section 814, and a drive 813 are connected to the input and output I/F 810,
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[0392]

The input section 811 is formed with a keyboard, a mouse, a microphone,
and the like. The output section 812 is formed with a display, a speaker, and the
like. The storage scction 813 is formed with a hard disk, a nonvolatile memory, or
the like. The communication section 814 is formed with a network interface or the
like. The drive 815 drives a removable medium 821 such as a magnetic disk, an
optical disk, a magneto-optical disk, or a semiconductor memory.

[0393]

In the computer configured as described above, the CPU 801 loads the
programs stored in the storage section 813 into the RAM 803 via {he input and outpur
I/ 810 and the bus 804, and executes the programs, so that the above described
series of processes are performed
[0394]

The program executed by the computer 800 (the CPU 801) may be provided
by being recorded on the removable medium 821 as a packaged medium or the hke
The program can also be provided via a wired or wireless transfer medium, such as a
local area network, the Internet, or a digital satellite broadcast.

10395]

In the computer, by loading the removable medium 821 into the drive 815,
the program can be instalied into the storage section 813 via the input and output I/F
810. 1t is also possible to receive the program from a wired or wireless transfer
medium using the communication section 814 and install the program into the
storage section 813, As another alternative, the program can be installed in advance
into the ROM 802 or the storage section 813.

[0396]

it should be noted that the program executed by a computer may be a
program that is processed in time series according to the sequence described in this
specification or a program that is processed in parallel or at necessary timing such as
upon calling.

{0397}

In the present disclosure, steps of describing the program to be recorded o
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the recording medium may include processing performed in time-series according (o
the description order and processing not processed in time-series but performed in
paraliel or individually.
[0398]

In the specification, the system refers to the entire apparatus including a
plurality of devices {apparatuses).
{03991

Further, an element described as a single device (or processing unit) above
may be divided and configured as a plurality of devices {or processing units). On the
contrary, elements described as a plurality of devices (or processing units) above may
be configured collectively as a single device (or processing unit). Further, an element
other than those described above may be added to each device {or processing unit).
Fusthermore, a part of an element of a given device {or processing unit) may be
included in an element of another device (or another processing unit) as long as the
configuration or operation of the system as a whole is substantially the same. In other
words, an embodiment of the disclosure is not limjted to the embodiments described
above, and various changes and modifications may be made without departing from
the scope of the disclosure,
{04001

The image encoding device and the image decoding device according to the
embodiment may be applied to various electronic devices such as transmitters and
receivers for satellite broadcasting, cable broadcasting such as cable TV, distribution
on the Internct, distribution to terminals via cellular communication and the like,
recording devices that record images in a medium such as optical discs, magnetic
disks and flash memory, and reproduction devices that reproduce images from such
storage medium.  Four applications will be described below.
(0401
<11. Applications>
[First Application: Television Receivers]

FIG. 44 illustrates an example of a schematic configuration of a television

device to which the embodiment is applied. A television device 900 includes an
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antenna 901, a tuner 902, a demultiplexer 903, a decoder 904, an video signal
processing section 905, a display section 906, an audio signal processing section 907,
a speaker 908, an external I/F 909, a control section 910, a user I/F 911, and a bus
912.

(0402}

The tuner 902 extracts a signal of a desired channel from broadcast signals
received via the antenna 901, and demodulates the extracted signal.  The tuner 902
then outputs an encoded bit stream obtained through the demodulation to the
demultiplexer 903,  That is, the tuner 902 serves as a transmission means of the
television device 900 for receiving an encoded streant in which an image is encoded.
[0403]

The demultiplexer 903 demultiplexes the encoded bit stream to obtain a
video stream and an audio stream of a program fo be viewed, and oufputs cach
stream obtained through the demultiplexing to the decoder 904. The demultiplexer
903 also extracts auxiliary data such as electronic program guides {EP(Gs) from the
encoded bit stream, and supplies the extracted data to the control section 910.
Additionally, the demultiplexer 903 may perform descrambling when the encoded bit
stream has been scrambled.

[0404]

The decoder 904 decodes the video stream and the audio stream input from
the demultiplexer 903. The decoder 904 then outputs video data generated in the
decoding process to the video signal processing section 905, The decoder 904 also
outputs the audio data generated in the decoding process to the audio signal
processing section 907.

[0405]

The video signal processing section 905 reproduces the video data input
from the decoder 904, and causes the display section 906 to display the video. The
video signal processing section 905 may also cause the display section 906 to display
an application screen supplied via a network.,  Further, the video signal processing
section 905 may perform an additional process such as noise removal (suppression),

for example, on the video data in accordance with the setting.  Furthermore, the
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video signal processing section 905 may generate an image of a graphical user I/F
(GUI) such as a menu, a button and a cursor, and superimpose the generated image
on an output image.,

[0406]

The display section 906 is driven by a drive signal supplied from the video
signal processing section 905, and displays a video or an image on a video screen of
a display device (e.g. liguid crystal display, plasma display, organic
electrioluminescence display(OLED), etc.).

[0407]

The audio signal processing section 907 performs a reproduction process
such as D/A conversion and amplification on the audio data input from the decoder
904, and outputs a sound from the speaker 908.  The audio signal processing section
907 may also perform an additional process such as noise removal {suppression) on
the audio data.

(04083

The external VF 909 is an U} for connecting the television device 900 to an
external device or a network. For example, a video stream or an audio stream
received via the external UVF 909 may be decoded by the decoder 904,  That is, the
external /I 909 also serves as a transmission means of the television device 900 for
receiving an encoded stream in which an image is encoded.

(0409}

The control section 910 includes a processor such as a ceniral processing
unit (CPU), and a miemory such as random access memory (RAM) and read only
memory (ROM).  The memory stores a program to be executed by the CPU,
program data, EPG data, data acquired via a network, and the like. The program
stored in the memory is read out and executed by the CPU at the time of activation of
the television device 900, for example. The CPU controls the operation of the
television device 900, for example, in accordance with an operation signal input from
the user [/F 911 by executing the program.

[0410]

The user UF 911 is connected to the control section 910, The user UF 911
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includes, for example, a button and a switch used for a user to operate the television
device 900, and a receiving section for a remote control signal. The user I/F 911
detects an operation of a user via these structural elements, generates an operation
signal, and outputs the generated operation signal to the control section 910.
5  [0411]

The bus 912 connects the tuner 902, the demultiplexer 903, the decoder 904,
the video signal processing section 903, the audio signal processing section 907, the
external I/F 909, and the controt section 910 to each other,

[0412]

-
o)

The decoder 904 has a function of the Image decoding device 60 according
to the embodiment in the television device 900 configured in this manner. It is
possible to process pictures of a plurality of views in parallel during video decoding
of an image on the television device 900.

[0413]
15 {Second Application: Mobile phones]

FIG. 45 illustrates an example of a schematic configuration of a mobile
phone to which the embodiment is applied. A mobile phone 920 includes an
anterna 921, a communication section 922, an audio codec 923, a speaker 924, a
microphione 925, a camera section 926, an image processing section 927, a

20 demultiplexing section 928, a recording/reproduction section 929, a display section
930, a control section 931, an operation section 932, and a bus 933.
[0414]

The antenna 921 is connected to the communication section 922. The

speaker 924 and the microphone 925 are connected to the audio codec 923. The

5T

25 operation section 932 i3 connected to the controf section 931, The bus 933 connects
the communication section 922, the audio codec 923, the camera section 926, the
image processing section 927, the demultiplexing section 928, the
recording/reproduction section 929, the display section 930, and the control section
931 to each other.

30 [0415]

The mobile phone 920 performs an operation such as transmission and
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reception of an auvdio signal, transmission and reception of email or image data,
image capturing, and recording of data in various operation modes including an
audio call mode, a data communication mode, an image capturing mode, and a
videophone mode.

5 [0416]

An analogue audio signal generated by the microphone 923 is supplied to
the audio codec 923 in the audio call mode. The audio codec 923 converts the
analogue audio signal into audio data, has the converted audio data subjected to the
A/D conversion, and compresses the converted data. The audio codec 923 then

16 outputs the compressed audio data fo the communication section 922, The
comnmunication section 922 encodes and modulates the audio data, and generates a
transmission signal. The communication section 922 then transmits the generated
transmission signal to a base station (not illustrated) via the antenna 921. The
communication section 922 also amplifies a wireless signal received via the antenna

15 921 and converts the frequency of the wireless signal to acquire a received signal.
The communication section 922 then demodulates and decodes the received signal,
generates audio data, and outputs the generated audio data to the audio codec 923.
The audic codec 923 extends the audio data, has the audic data subjected to the D/A
conversion, and generates an analogue audio signal. The audio codec 923 then

20 supplies the generated audio signal to the speaker 924 to output a sound.

[0417]

The control section 931 also generates text data in accordance with an
operation made by a user via the operation section 932, the text data, for example,
composing email.  Moreover, the control section 931 causes the display section 930

25 to display the text. Furthemmore, the control section 931 generates email data in
accordance with a transmission instruction from a user via the operation section 932,
and outputs the generated email data to the communication section 922. The
communication section 922 encodes and modulates the email data, and generates a
transmission signal.  The communication section 922 then transmits the generated

30 transmission signal to a base station (not illustrated) via the antenna 921. The

communication section 922 also amplifies a wireless signal received via the antenna
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921 and converts the frequency of the wireless signal to acquire a received signal.
The communication section 922 then demodulates and decodes the received signal to
restore the email data, and outputs the restored email data to the control section 931.
The control section 931 causes the display section 930 to display the content of the
email, and also causes the storage medium of the recording/reproduction section 929
to store the email data.

[0418]

The recording/reproduction section 929 includes a readable and writable
storage medium. For example, the storage medium may be a built-in storage
medium such as RAM and flash memory, or an externally mounted storage medium
such as hard disks, magnetic disks, magneto-optical disks, optical discs, universal
erial bus (USBY memory, and memory cards.

[0419]

[74]

Furthermore, the camera section 926, for example, captures an image of a
subject to generate image data, and outputs the generated image data to the image
processing section 927 in the image capturing mode. The image processing section
927 encodes the image data input from the camera section 926, and causes the
storage medium of the storage/reproduction section 929 to store the encoded stream,
(04207

Furthermore, the demultiplexing section 928, for example, multiplexes a
video stream encoded by the image processing section 927 and an audio stream input
from the audio codec 923, and outputs the multiplexed stream to the communication
section 922 in the videophone mode.  The communication section 922 encodes and
modulates the stream, and generates a fransmission signal. The communication
section 922 then transmits the generated transmission signal to a base station {not
illustrated) via the antenna 921.  The communication section 922 also amplifies a
wireless signal received via the antenna 921 and converts the frequency of the
wireless signal to acquire a received signal,  These transmission signal and received
signal may include an encoded bit stream. The communication section 922 then
demodulates and decodes the received signal to restore the stream, and outputs the

restored stream to the demultiplexing section 928, The demultiplexing section 928
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demultiplexes the input stream to obltain a video stream and an audio stream, and
oufputs the video stream fo the image processing section 927 and the audio stream to
the audio codec 923. The image processing section 927 decodes the video stream,
and generates video data.  The video data is supplied to the display section 930, and
a series of images is displayed by the display section 930. The audio codec 923
extends the audio stream, has the andio stream subjected to the D/A conversion, and
generates an analogue audio signal.  The audio codec 923 then supplies the
generated audio signal to the speaker 924, and causes a sound to be output.
(04271

The image processing section 927 has a function of the image encoding

device and the image decoding device according to the embodiment in the mobile

ew}

phone 920 corrfigured in this manner. 1t is possible to process pictures of a plurality
of views in parallel during scalable video coding and decoding of an image on the
mobtie phone 920.

[04221

[Third Application: Recording/reproduction device]

FIG. 46 illostrates an exarmaple of a schematic configuration of a
recording/reproduction device to which the embodiment is applied. A
recording/reproduction device 940, for example, encodes audio data and video data
of a received broadcast program and records the encoded audio data and the encoded
video data in a recording medium. For example, the recording/reproduction device
940 may also encode audio data and video data acquired from another device and
record the encoded audio data and the encoded video data in a recording medium.
Furthermore, the recording/reproduction device 940, for example, uses a monitor or a
speaker to reproduce the data recorded in the recording medium in accordance with
an instruction of a user. At this time, the recordingfreproduction device 940
decodes the audio data and the video data.

[0423]

The recording/reproduction device 940 includes a tuner 941, an external UF

942, an encoder 943, a hard disk drive (HDD) 944, a disc drive 945, a selector 946, a

decoder 947, an on-screen display (OSD) 948, a control section 949, and a user I/F
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950.
[0424]

The tuner 941 extracts a signal of a desired channel from broadcast signals
received via an antenna (not shown), and demodulates the extracted signal. The
tuner 941 then outputs an encoded bit stream obtained through the demodulation to
the selector 946. That is, the tuner 941 serves as a transmission means of the
recording/reproduction device 940.

[0425]

The external ¥F 942 is an UF for connecting the recording/reproduction
device 940 to an external device or a network.  For example, the external /¥ 942
nay be an Institute of Electrical and Electronics Engineers (IEEE) 1394 UF, a

e ¥
i

network I/F, an USB I/F, a flash memory UF, or the like, For example, video data
and audio data received via the external I/FF 942 are input to the encoder 943.  That
is, the external I/F 942 serves as a transmission means of the recording/reproduction
device 940,

[0426]

When the video data and the audio data input from the external I/F 942 have
not been encoded, the encoder 943 encodes the video data and the andio data. The
encoder 943 then outputs an encoded bit stream to the selector 946,

0427}

The HDD 944 records, in an internal hard disk, the encoded bit stream in
which content data of a video and a sound is compressed, various programs, and
other pieces of data. 'The HDID 944 also reads out these pieces of data from the
hard disk at the time of reproducing a video or a sound,

[0428]

The disc drive 945 records and reads out data in a recording medium that is
mounted. The recording mediom that is mounted on the disc drive 945 may be, for
example, a DVD disc (DVD-Video, DVD-RAM, DVD-R, DVD-RW, a DVIDIR,
DVDARW, ete.), a Blu-ray (registered trademark) disc, or the like,

[0429]

The selector 946 selects, at the time of recording a video or a sound, an
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encoded bit stream input from the tuner 941 or the encoder 943, and outputs the
selected encoded bit stream to the HDD 944 or the dise drive 945.  The selector 946
also outputs, at the time of reproducing a video or a sound, an encoded bit stream
input from the HDD 944 or the disc drive 945 to the decoder 947.

[0430]

The decoder 947 decodes the encoded bit stream, and generates video data
and audio data. The decoder 947 then outputs the generated video data to the OSD
948. The decoder 904 also outputs the generated audio data to an external speaker.
[0431]

The OSD 948 reproduces the video data input from the decoder 947, and
dispfays a video. The OSD 948 may also superimpose an image of a GUI such as a
14, a button, and a cursor on a displayed video.

(04321

The control section 949 includes a processor such as a CPU, and a memory
such as RAM and ROM.  The memory stores a program to be executed by the CPU,
program data, and the like. For example, a program stored in the memory is read
out and executed by the CPU at the time of activation of the recording/reproduction
device 940. The CPU controls the operation of the recording/reproduction device
940, for example, in accordance with an operation signal input from the user I/F 950
by executing the program.

[0433]

The user VF 950 is connected to the control section 949, The user I/F 950
includes, for example, a button and a switch used for a user to operate the
recording/reproduction device 940, and a receiving section for a remote control
signal.  The user I/F 950 detects an operation made by a user via these structural
elements, generates an operation signal, and outputs the generated operation sighal to
the control section 949.

(0434

The encoder 943 has a function of the image encoding device according to

the embodiment in the recording/reproduction device 940 configured in this manner.

The decoder 947 also has a function of the image decoding device according to the
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embodiment. [t is possible to process pictures of a plurality of views in parallel
during video coding and decoding of an image on the recording/reproduction device
940.
[0435]
[Fowrth Application: Image capturing device]

FIG. 47 illustrates an example of a schematic configuration of an image
capturing device to which the embodiment is applied.  An image capturing device
960 captures an image of a subject to generate an lmage, encodes the image data, and

records the image data in a recording medium.

[0436]
The image capturing device 960 includes an optical block 961, an image
capturing section 962, a signal processing section 963, an image processing section

o~

964, a display section 965, an external I/F 966, a memory 967, a media drive 968, an
OS8D 969, a control section 970, a user I/F 971, and a bus 972.
(0437

The optical block 961 is connected to the image capturing section 902.
The image capturing section 962 is connected to the signal processing section 963,
The display section 965 is connected to the image processing section 964, The user
I/F 971 is connected to the control section 970.  The bus 972 connects the image
processing section 964, the external I/F 966, the memory 967, the media drive 968,
the OSD 969, and the control section 970 to each other.

[0438]

The optical block 961 includes a focus lens, an aperture stop mechanism,
and the like. The optical block 961 forms an optical image of a subject on an image
capturing surface of the image capturing section 962. The image capturing section
962 includes an image sensor such as a charge coupled device (CCD) and a
complementary metal oxide semiconductor (CMOS), and converts the optical image
formed on the image capturing surface into an image signal which is an electrical
signal through photoelectric conversion. The image capturing section 962 then
outputs the image signal to the signal processing section 963

[0439]
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The signal processing section 963 performs varicus camera signal processes
such as knee correction, gamuna correction, and color correction on the image signal
mnput from the image capturing section 962. The signal processing section 963
outputs the image data subjected to the camera signal process to the image
processing section 964.

(04401

The image processing section 964 encodes the image data input from the
signal processing scction 963, and generates encoded data.  The image processing
section 964 then outputs the generated encoded data to the external I/F 966 or the
media drive 968, The image processing section 964 also decodes encoded data
input from the external I/F 966 or the media drive 968, and generates image data.
The image processing section 964 then outputs the generated image data fo the
display section 965. The image processing section 964 may also output the image
data input from the signal processing section 963 to the display section 965, and
cause the image to be displaved. Furthermore, the image processing section 964
may superimpose data for display acquired from the OSD 969 on an image to be
output to the display section 965.

[0441]

The OSD 969 generates an image of a GUI such as a menu, a button, and a
cursor, and outputs the generated image 1o the image processing section 964,

{04421

The external I/F 966 is configured, for example, as an USE input and output
terminal.  The external I/F 966 connects the image capturing device 960 and a
printer, for example, at the time of printing an image. A drive is further connected
to the external I/F 966 as needed. A removable medium such as magnetic disks and
optical discs is mounted on the drive, and a program read out from the removable
medium may be installed in the image capturing device 960. Furthermore, the
external UF 966 may be configured as a network U/F to be connected to a network
such as a LAN and the Internet. That is, the external I/F 966 serves as a
transmission means of the image capturing device 960.

{04431
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A recording medium to be mounted on the media drive 968 may be a
readable and writable removable medium such as magnetic disks, magneto-optical
disks, optical discs, and semiconductor memory.  The recording medium may also
be fixedly mounted on the media drive 968, configuring a non-transportable storage
section such as built-in hard disk drives or a solid state drives (SSDs).

(0444}

The control section 970 includes a processor such as a CPU, and a memory
such as RAM and ROM. The memory stores a program to be executed by the CPU,
program data, and the like. A program stored in the memory is read out and
executed by the CPU, for example, at the time of activation of the image capturing
device 960. The CPU controls the operation of the tnage capturing device 960, for
example, in accordance with an operation signal input from the user UF 971 by

gram.

<3

executing the pro
[0445]

The user I/F 971 is connected to the control section 970. The user I/F 971
includes, for example, a button, a switch, and the like used for a user to operate the
image capturing device 960.  The user UVF 971 detects an operation made by a user
via these structural elements, generates an operation signal, and outputs the generated
operation signal to the control section 970.

{04461

The image processing section 964 has a function of the image encoding
device and the image decoding device according to the embodiment in the image
capturing device 960 configured in this manner. It is possible to process pictures of
a plurality of views in paralle! during video coding and decoding of an image on the
image capturing device 960.

[0447}

<12. Application example of scalable video coding>

[First system}

Next, a specific example of using scalable coded data, in which a scalable
video coding (hierarchical coding) is performed, will be described. The scalable

video coding, for example, is used for selection of data to be transmitted as examples
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illustrated in FIG. 48.
(0448}

In a data transmission system 1000 illustrated in FIG. 48, a distribution
server 1002 reads scalable coded data stored in a scalable coded data storage section
1001, and distributes the scalable coded data to a terminal device such as a PC 1004,
an AV device 1005, a tablet device 1006, or a mobile phone 1007 via a network 1003,
[0449]

At this time, the distribution server 1002 selects and transmits coded data
having proper quality according to capability of the terminal device, communication
enviromment, or the like, Even when the distribution server 1002 transmits
unnecessarily high-quality data, a high-quality image is not necessarily obtainable in

o~

HOW,

the terminal device and it may be a cause of occurrence of a delay or an over

Wy
o

In addition, a communication band may be unnecessarily occupied or a load of the
terminal device may be unnecessarily increased. In contrast, even when the
distribution server 1002 transmits unnecessarilv low guality data, an image with a
sufficient quality may not be obtained. Thus, the distribution server 1002
appropriately reads and transmits the scalable coded data stored in the scalable coded
data storage section 1001 as the coded data having a proper quality according to the
capability of the terminat device, the communication environment, or the like.

[0450%

For example, the scalable coded data storage section 1001 is configured to
store scalable coded data (BLAEL) 1011 in which the scalable video coding is
performed. The scalable coded data (B1AFEL) 1611 is coded data including both a
base layer and an enhancement layer, and is data from which a base layer image and
an enhancement layer image can be obtained by performing decoding.

{04511

The distribution server 1002 selects an appropriate layer according to the
capability of the terminal device for transmitting data, the communication
environment, or the like, and reads the data of the selected layer.  For example, with
respect to the PC 1004 or the tablet device 1006 having high processing capability,

the distribution server 1002 reads the scalable coded data (BL+EL) 1011 from the
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scalable coded data storage scction 1001, and transmits the scalabie coded data
(BL~+EL) 1011 without change. On the other hand, for example, with respect to the
AV device 1005 or the mobile phone 1007 having low processing capability, the
distribution server 1002 extracts the data of the base layer from the scalable coded
data (BL+EL)Y 1011, and transmits the extracted data of the base layer as low quality
scalable coded data (BL) 1012 that is data having the same content as the scalable
coded data (BL+EL) 101l but has lower quality than the scalable coded data
(BLAEL) 1611,
[04521

Because an amount of data can easily be adjusted by employing the scalable

coded data, the occurrence of the delay or the overflow can be suppressed or the

3

unnecessary increase of the foad of the terminal device or the communication media

pan

can be suppressed.  In addition, because a redundancy between the layers is reduced
in the scalable coded data (BL+EL) 1011, it is possible to further reduce the amount
of data than when the coded data of each laver is treated as the individual data.
Therefore, it is possible to more efficiently use the storage region of the scalable
coded data storage section 1001.

[0453]

Because various devices such as the PC 1004 to the mobile phone 1007 are
applicable as the terminal device, the hardware performance of the terminal devices
differs according to the device. In addition, because there are various applications
which are executed by the terminal device, the sofiware performance thereof also
varies.  Further, because all the communication networks including a wired,
wireless, or both such as the {nternet and the local area network (LAN) are applicable
as the network 1003 serving as a communication medium, the data transmission
performance thereof varies.  Further, the data transmission performance may vary
by other communications, or the like.

(0454}

Therefore, the distribution server 1002 may perform communication with

the terminal device which is the data transmission destination before starting the data

transmission, and then obtain information related to the terminal device performance
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such as hardware performance of the terminal device, or the application (software)
performance which is executed by the terminal device, and information related to the
communication environment such as an available bandwidth of the network 1003.
Then, distribution server 1002 may select an appropriate layer based on the obtained
information.

[0455]

Also, the extraction of the layer may be performed in the terminal device.
For example, the PC 1004 may decode the transmitted scalable coded data (BL+EL)
1011 and display the image of the base layer or display the image of the
enhancement layer. In addition, for example, the PC 1004 may be configured to
extract the scalable coded data (BL) 1012 of the base layer from the transmitted
scalable coded data {BL+EL) 1011, store the extracted scalable coded data (BI.})
1012 of the base layer, transmit to another device, or decode and display the image of
the base layer.

[0456]

Of course, the number of the scalable coded data storage sections 1001, the
distribution servers 1002, the networks 1003, and the terminal devices are optional,
In addition, although the cxampie of the distribution server 1002 transmitting the
data to the terminal device is described above, the example of use is not limited
thereto. The data wansmission system 1000 is applicable to any system which
selects and transmits an appropriate layer according to the capability of the terminal
device, the communication environment, or the like when the scalable coded data is
transmitted to the terminal device.

{04571

Fven in the data transmission system 1000 as in FIG 48, it is possible to
obtain effects similar to those described above with reference to FIGS. 1 to 36 by
applying the present technology similar to the applications for the multi-view image
encoding device and the multi-view decoding device described above with reference
to FIGS. | to 36.

[0458]

{Second system]
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In addition, the scalable video coding, for example, is used for transmission
via a plurality of communication media as in an exampile illustrated in FIG. 49.

[0459]

In a data transmission system 1100 illostrated in FIG. 49, a broadcasting
station 1101 transmits scalable coded data (BL) 1121 of the base layer by terrestrial
broadcasting 1111. In addition, the broadcasting station 1101 transmits scalable
coded data (EL) 1122 of the enhancement layer via any arbitrary network 1112 made
of a communication network that is wired, wireless, or both (for example, the data is
packetized and transmitted}.

[0460]

A terminal device 1102 has a function of receiving the terrestrial
broadcasting 1111 that is broadcast by the broadcasting station 1101 and receives the
scalable coded data (BL) 1121 of the base layer transmitied via the terrestrial
broadcasting 1111, In addition, the terminal device 1102 further has a
communication function by which the communication is performed via the network
1112, and receives the scalable coded data (EL) 1122 of the enhancement laver
transmitted via the network 1112.

[0461]

For example, according to a user’s instruction or the like, the terminal
device 1102 decodes the scalable coded data (BL} 1121 of the base layer acquired via
the terrestrial broadcasting 1111, thereby obtaining or storing the image of the base
layer or transmitting the image of the base layer to other devices.

(0462}

In addition, for example, according to the user's instruction, the terminal
device 1102 combines the scalable coded data (31) 1121 of the base layer acquired
via the terrestrial broadcasting 1111 and the scalable coded data (EL) 1122 of the
enhancement layer acquired via the network 1112, thereby obtaming the scalable
coded data (BL+EL), obtaining or storing the image of the enhancement layer by
decoding the scalable coded data (BLAEL), or transmitting the image of the
enhancement layer to other devices.

[0463
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As described above, the scalable coded data, for example, can be
transmitted via the different communication medium for each layer. Therefore, it is
possible to disperse the load and suppress the occurrence of the delay or the overflow.
[0464]

(@14

In addition, according to the sitwation, the communication medium used for
the transmission for each layer may be configured to be selected.  For example, the
scalable coded data (BLL} 1121 of the base layer in which the amount of data is
comparatively large may be transmitted via the communication medium having a
wide bandwidth, and the scalable coded data (EL) 1122 of the enhancement layer in
10 which the amount of data is comparatively small may be transmitted via the

communication media having a narrow bandwidth.  In addition, for example,

whether the communication medium that transmits the scalable coded data (EL) 1122

of the enhancement layer is the nctwork 1112 or the terrestrial broadeasting 1111

may be switched according to the available bandwidth of the network 112, Of
15 course, the same is true for data of an arbitrary layer.

[0465]

By controlling in this way, it is possible to further suppress the increase of

the load in the data transmission.

[0466]
20 Of course, the number of the layers is optional, and the number of
communication media used in the transmission is also optional. In addition, the
number of terminal devices 1102 which are the destination of the data distribution is

also optional.  Further, although the example of the broadcasting from the

broadcasting station 1101 has been described above, the use example is not limited

2o
[z}

thereto.  The data transmission system [100 can be applied to any system which
divides the scalable coded data using a layer as a unit and transmits the scalable
coded data via a plurality of links.
[0467]

Even in the data transmission system 1100 as in FIG. 49, it is possible to
30 oblain effects similar to those described above with reference to FIGS. 1 to 36 by

applying the present technology similar to the applications for the multi-view image
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encoding device and the multi-view decoding device described above with reference
to FIGS. 1 to 36.
[0468]

[Third system]

In addition, the scalable video coding is wvsed in the storage of the coded
data as an example illustrated in FIG. 50,
[0469]

In an image capturing system 1200 illustrated in FIG. 50, an image

capturing device 1201 performs scalable video coding on image data obtained b

e

capturing an image of a subject 1211, and supplies a scalable video result as th

<u

scalable coded data (BL+EL) 1221 to a scalable coded data storage device 1202,
[0470]

The scalable coded data storage device 1202 stores the scalable coded data
(BL+EL)Y 1221 supplied from the image capturing device 1201 in quality according
to the situation. For example. in the case of normal circumstances, the scalable
coded data storage device 1202 extracts data of the base layer from the scalable
coded data (BLAEL) 1221, and stores the extracted data as scalable coded data (BL)
1222 of the base layer having a small amount of data at low quality. On the other
hand, for example, in the case of notable circumstances, the scalable coded data
storage device 1202 stores the scalable coded data (BLAEL) 1221 having a large
amount of data at high quality without change.

{04711

In this way, because the scalable coded data storage device 1202 can save
the image at high quality only in a necessary case, it is possible to suppress the
decrease of the value of the image due to the deterioration of the image quality and
suppress the increase of the amount of data, and it is possible to improve the use
efficiency of the storage region.

[0472]

For example, the image capturing device 1201 is assumed to be a motoring

camera. Because content of the captured image is unlikely to be important when a

monitoring subject (for example, an invader) is not shown in the imaged image (in
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the case of the normal circumstances), the priority 1s on the reduction of the amount
of data, and the image data (scalable coded data) is stored at low quality. On the
other hand, because the content of the imaged image is likely to be important when a
monitoring target is shown as the subject 1211 in the imaged image (in the case of
the notable circumstances), the priority is on the image quality, and the image data
(scalable coded data) is stored at high quality.

[0473]

For example, whether the case is the case of the normal circumstances or the
notable circumstances may be determined by the scalable coded data storage device
1202 by analyzing the image. In addition, the image capturing device 1201 may be
configured to make the determination and transmit the determination result to the
scalable coded data storage device 1202,

{0474]

A determination criterion of whether the case is the case of the normal
circumstances or the notable circumstances is optional and the content of the image
which is the determination criterion is optional.  Of course, a condition other than
the content of the image can be designated as the determination criterion.  For
example, switching may be configured to be performed according to the magnitude
or waveform of recorded sound, by a predetermined time interval, or by an external
instruction such as the user’s instruction.

(0475}

In addition, although the two states of the normal circumstances and the
notable circumstances have been described above, the number of the states is
optional, and for example, switching may be configured to be performed among
three or more states such as normal circumstances, slightly notable circumstances,
notable circumstances, and highly notable circumstances.  However, the upper limit
number of states to be switched depends upon the number of layers of the scalable
coded data.

[0476]
In addition, the image capturing device 1201 may determine the number of

layers of the scalable video coding according to the state.  For example, in the case
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of the normal circumstances, the image capturing device 1201 may generate the
scalable coded data (BL) 1222 of the base layer having a small amount of data at low
quality and supply the data to the scalable coded data storage device 1202, In
addition, for example, in the case of the notable circumstances, the image capturing
device 1201 may generate the scalable coded data (BLAEL) 1221 of the base layer
having a large amount of data at high quality and supply the data to the scalable
coded data storage device 1202,

[0477]

Although the monitoring camera has been described above as the example,
the usage of the image capturing systern 1200 is optional and is not limited fo the
monitoring camera.

10478}

Even in the image capturing system 1200 as in FIG. 50, it is possible to
obtain effects similar to those described above with reference to FIGS. 1 to 36 by
applving the present technology similar to the applications for the multi-view image
encoding device and the multi-view decoding device described above with reference
to FIGS. 1 to 36,

[0479]

<13, Eleventh embodiment>

{Other examples of implementation]

Although the examples of the devices and the system to which the present
technology is applied have been desecribed above, the present technology is not
limited thereto. For example, the present technology can also be implemented as a
processor serving as system large scale integration (LSI) or the like, a module using a
plurality of processors or the Hke, a unit using a plurality of' modules or the like, a set
in which other functions are further added to the unit, or the like (that is, a
configuration of part of the device).

[0480]
[Video set]
An example in which the present technology is impiemented as the set wiil

be described with reference to FIG. 51, FIG 51 ilustrates an example of a
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schematic configuration of the video set to which the present technology is applied.
(04811

Recently, the multi-functionality of electronic devices has advanced, and the
case in which one set having a plurality of functions is implemented by combining a
plurality of configurations having associated functions as well as the case in which a
partial configuration of the multi-functionality is implemented with the development
and manufacturing thereof and the case in which the configuration is implemented to
have one function could be seen,

[0482]

A video set 1300 illustrated in FIG 51 is a multi-functional configuration
and scrves as a video set obtained by combining a device having a function related to
image encoding and decoding {either one or both of which may be given) with a
device having other functions associated with the function.

[0483]

As illustrated in FIG 51, the video set 1300 has a module group of a video
module 1311, an external memory 1312, a power management module 1313, a front-
end module 1314, and the like and a device having related functions of connectivity
1321, acamera 1322, a sensor 1323, and the like.

{0484}

The module serves as a component with a certain integrated function by
integrating somc component functions associated with each other. Although a
specific physical configuration is optional, for example, the configuration integrated
by arranging a plurality of processors having functions, electronic circuit elements
such as a resistor and a capacitor, other devices, and the like on a circuit board is
possible.  In addition, a new module in which the module is combined with other
modules or processors is also possible.

[0485]

in the case of the example of F1G. 51, the video module 1311 is a module in
which configurations having functions related to image processing are combined, and
has an application processor, a video processor, a broadband modem 1333, and a

radio frequency (RF) module 1334.
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[0486]

The processor is a process in which a configuration having a predetermined
function is integrated on a semiconductor chip by a system on a chip (SoC), and is
also referred to as, for example, system large scale integration (LSI) and the like.
The configuration having the predetermined function may be a logic circuit
(hardware configuration) or a CPU, a ROM, a RAM, and the like and a program
(software configuration) to be executed using the CPU, the ROM, the RAM, and the
like. For example, the processor may have the logic circuit, the CPU, the ROM, the
RAM, and the Jike, part of the [unction may be implemented by the logic eircuit
{hardware configuration), and the other functions may be implemented by the

TN T

program (software configuration) to be executed in the CPU,

An application processor 1331 of FIG. 51 is a processor for execuling an
application related to image processing, The application to be executed in the
application processor 1331 can not only perform a calculation process so as to
implement a predetermined function, but also control configurations inside and
outside the video module 1311, for example, such as a video processor 1332, if
necessary.

[(488]

The video processor 1332 is a processor having a function related to (one or
both of) image encoding and decoding.
[0489]

The broadband modem 1333 is a processor (or module} for performing a
process related to wireless or wired (or wired and wirelessy broadband
communication to be performed via a link of a broadband such as the Internet, a
public telephone network, or the like.  For example, the broadband modem 1333
converts data (digital signal) to be transmitted into an analog signal by performing
digital modulation and the like or converts a received analog signal into data (a
digital signal by demodulating the received analog signal. For example, the
broadband modem 1333 can perform digital modulation/demodulation on arbitrary

information such as image data to be processed by the video processor 1332 or an
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image data encoded stream, an application program, setting data, and the like,
[04903

The RF module 1334 is a module for performing frequency conversion,
modulation/demodulation, amplification, and filtering processes and the like on an
RF signal to be transmitted and received via an antenna. For example, the RF
module 1334 generates an RF signal by performing frequency conversion and the
like on a baseband signal generated by the broadband modem 1333,  In addition, for
example, the RF module 1334 generates a baseband signal by performing frequency
conversion and the like on an RF signal received via the front-end module 1314.
(491

Also, as indicaied by a dotted line 1341 1n FIG. 51, one processor may be
configured by integrating the application processor 1331 and the video processor
1332,
[0492]

The external memory 1312 is a moduie provided outside the video module
1311 and having a storage device to be used by the video module 1311, Although
the swrage device of the external memory 1312 may be configured to be
implemented by any physical configuration, for example, it is desirable to implement
the storage device using a relatively cheap and large-capacity semiconductor memory,
for example, such as a dynamic random access memory (DRAM), because the
storage device i5 generally used 1o store a large volume of data such as image data of
frame units in many cases.
[0493]

The power management module 1313 manages and controls power supply
{0 the video module 1311 (each configuration within the video module 1311
[0494]

The front-end module 1314 is a module for providing a front-end function
(a circuit of a transmission/reception end of an antenna side) to the RF module 1334,
As illustrated in FIG 51, the front-end moduole 1314, for example, has an antenna
section 1351, a filter 13352, and an amplification section 1353.

[0495]
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The antenna section 1351 has an antenna for transmitting and receiving a
-adio signal and its peripheral configuration. The antenna section 1351 transmits a
signal supplied from the amplification section 1353 as the radio signal and supplies
the received radio signal as an electrical signal (R¥ signal) to the filter 1352, The
filter 1352 performs a filtering process and the like on the RF signal received via the
antenna section 1351 and supplies the processed RF signal to the RF module 1334,
The amplification section 1353 amplifies the RF signal supplied from the RF module
1334 and supplies the amplified RF signal to the antenna section 1351,

[0496]
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The connectivity 132

ng a function related to a connection
to the outside. A physical configuration of the connectivity 1321 is optional. For
example, the connectivily 1321 has a configuration having a communication function

other than a communication standard corresponding to the broadband modem 1333,
external input and output ports, and the like.
[0497]

For example, the connectivity {321 may be configured to have a module
having a communication function based on a wireless communication standard such
as Bluetooth (registered trademark), 1EEE 802.11 (for example, Wi-Fi (registered
trademark)), near field communication (NFC), or infrared data association (IrDA), an
aptenna for transmitting and receiving a signal based on the standard.  In addition,
the connectivity 1321 may be configured to have a module with a communication
function based on a wired communication standard such as a universal serial bus
(USB) or a high-definition multimedia VF (HDMI) (registered trademark) and a port
based on the standard. Further, for example, the connectivity 1321 may be
configured to have other data (signal) transmission functions of antenna input and
output ports and the like,

0498}

Also, the connectivity 1321 may be configured to include a device of a
transmission destination of data (signals). For example, the connectivity 1321 may
be configured to have a drive (including a hard disk, a sohid state drive (SSD), a

network attached storage (NAS), and the like as well as a drive of removable media)
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for reading and writing data from and to a recording medium such as a magnetic disc,
an optical disc, an magneto-optical dise, or a semiconductor memory.  In addition,
the connectivity 1321 may be configured to have an image and sound output device
(a monitor, a speaker, and the like).
[0499]

The camera 1322 is a module having a function of capturing of an image of
a subject and obtaining image data of the subject, The image data obtained by the
image capturing of the camera 1322, for example, is supplied to the video processor
1332 and encoded.
[0500]

The sensor 1323, for example, is a moduie having an arbitrary sensor

function such as a sound sensor, an

sensor, an optical sensor, an
illominance sensor, an infrared sensor, an image sensor, a rotation sensor, an angle
sensor, an angular velocity sensor, a velocity sensor, an acceleration sensor, an
inclination sensor. a magnetic idenfification sensor. an impact sensor, or a
temperature sensor.  Data detected by the sensor 1323, for example, is supplied to
the application processor 1331 and used by an application or the like.

[0501]

The configuration described above as the module may be implemented as a
processor and conversely the configuration described as the processor may be
implemented as a module.

[0502]

In the video set 1300 of the configured as described above, it is possible to
apply the present technology to the video processor 1332 as will be described later.
Therefore, the video set 1300 can be executed as a set to which the present
technology is applied.

(05031

[Configuration example of video processor]

FIG. 52 illustrates an example of a schematic configuration of the video
processor 1332 (FIG. 51) to which the present technology is applied.

[0504]
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in the case of the example of FIG 52, the video processor 1332 has a
function of receiving inputs of a video signal and an audio signal and encoding the
inputs of the video signal and the audio signal in a predetermined scheme and a
function of decoding encoded audio and video data and reproducing and outputting a
video signal and an audio signal.

[0505]

As illustrated in FIG. 52, the video processor 1332 has a video input
processing section 1401, a first image enlargement/reduction section 1402, a second
image enlargement/reduction section 1403, a video output processing section 1404, a
frame memory 1405, and a memory control section 1406, In addition, the video
processor 1332 has an encoding and decoding engine 1467, video eiement’ary stream
(ES) buffers 1408A and 14088, and audio elementary stream (ES) buffers 1409A and
14098, Further, the video processor 1332 has an audic encoder 1410, an audio
decoder 1411, a multplexer (MUX) 1412, an inverse multiplexing section
{demultiplexer (DMUXY) 14130 and a stream buffer 1414
[0506]

The video input processing section 1401, for example, acquires a video
signal input from the connectivity 1321 (FIG. 51) and converts the video signal into
digital image data. The first image enlargement/reduction section 1402 performs a
format conversion process, an image enlargement/reduction process, or the like on
image data. The second image enlargement/reduction section 1403 performs the
image enlargement/reduction process on the Image data according to a format in a
destination to which the image data is output via the video output processing section
1404 or perform format conversion, an image enlargement/reduction process or the
like, and the like as in the first image enlargement/reduction section 1420. The
video output processing section 1404 performs the format conversion, the conversion
into an analog signal, or the like on the image data and outputs a conversion result as
a reproduced video signal. for example, to the connectivity 1321 (FIG, 51) and the
tike.

[0507)

The frame memory 1405 is a memory for image data to be shared by the
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video input processing section 1401, the first image enlargement/reduction section
1402, the second image enlargement/reduction section 1403, a video output
processing section 1404, and an encoding and decoding engine 1407, The frame
memory 14035, for example, is implemented as a semiconductor memory such as a
DRAM.
[0508}]

The memory control section 1406 receives a synchronization signal from
the encoding and decoding engine 1407 and controls access of writing/reading
to/from the frame memory 1405 according to an access schedule for the frame

memory written (o an access management table 1406A. The access management

enlargement/reduction section 1402, the second image enlargement/reduction section
1403, or the like.
105091

The encoding and decoding engine 1407 performs an image data encoding
process and a process of decoding a video stream which is data in which image data
is encoded.  For example, the encoding and decoding engine 1407 encodes image
data read from the frame memory 405 and sequentially writes the encoded image
data as a video stream to the video ES buffer 1408. In addition, for example, a
video stream from the video ES buffer 1408B is sequentially read and decoded and
the decoded video stream is sequentially written as image data to the frame memory
1405.  The encoding and decoding engine 1407 uses the frame memory 1405 as a
work area in the encoding or decoding of the image data.  In addition, the encoding
and decoding engine 1407, for example, ouiputs a synchronization signal to the
memory control section 1406 at the timing at which processing for every macro
block starts.
(05101

The video ES buffer [408A buffers a video stream generated by the
encoding and decoding engine 1407 and supplies the video stream to the

multiplexing section (MUX) 1412, The video ES buffer 1408B buffers a video
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stream supplied from the inverse multiplexing section (DMUX) 1413 and supplies
the video stream to the encoding and decoding engine 1407,
[0511]

The audio ES buffer 1409A buffers an audio stream generated by an audio
encoder 1410 and supplies the audio stream to the multiplexing section (MUX) 1412,
The audic ES buffer 14098 buffers an audio stream supplied from the inverse
multiplexing section (DMUX) 1413 and supplies the audio stream to the audio
decoder 1411,

[0512]

The audio encoder 1410, for example, digitally converts an audio signal
input from the connectivity 1321 (FIG 51} or the like, and for example, encodes the
digitally converted audio signal in a predetermined scheme such as an MPEG audio
scheme or an audio code number 3 (AC3) scheme. The audio encoder 1410
sequentially writes an audio data stream which is data in which an audio signal is
encoded to the audio ES buffer 1409A. The audio decoder 1411 decodes an audio
stream supplied from the audio ES buffer 14098 and supplies the decoded audio
stream as a reproduced audio signal, for example, to the connectivity 1321 (FIG. 51)
or the like, for example, by performing the conversion into the analog signal or the
like.

[0513]

The multiplexing section (MUX) 1412 multiplexes a video stream and an
audio stream. This multiplexing method (that is, a format of the bitstream
generated by multiplexing) is optional,  In addition, at the time of multiplexing, the
maultiplexing section (MUX) 1412 can add predetermined header information or the
fike to the bitstream. That is, the multiplexing section (MUX) 1412 can convert a
format of the stream by the multiplexing. For example, the multiplexing section
(MUX) 1412 performs conversion into a fransport stream which is a bitstream of a
transmission format by multiplexing the video streanm and the audio stream. In
addition, the multiplexing (MUX) 1412 performs conversion into data (file data) of a
recording file format by multiplexing the video stream and the audio stream.

[0514]
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The inverse multiplexing section (DMUX) 1413 demultiplexes the bitstream
in which the video stream and the audio stream are multiplexed in a method
corresponding to multiplexing by the multiplexing section (MUX) 1412,  That is,
the inverse multiplexing section (DMUX) 1413 extracts the video stream and the
audio stream from the bitstream read from the stream buffer 1414 (demultiplexes the
video stream and the audio stream). That i3, the inverse multiplexing section
(BDMUX) 1413 can convert the format of the inversely multiplexed stream (inverse
conversion to the conversion by the multiplexing section (MUX) 1412). For
example, the inverse multiplexing section (DMUX) 1413, for example, acquires a
transport stream supplied from the conpectivity 1321, the broadband modem 1333, or
the like (all in FIG. 51} via the stream buffer 1414 and demultiplexes the acquired
transport streant, thereby converting the transport stream into the video stream and
the audio stream. In addition, for example, the inverse multiplexing section
(DMUX) 1413 can acquire file data read from various types of recording media, for
example, by the connectivity 1321 (FIG. 51) via the stream buffer 1414 and inversely
multiplex the acquired file data to perform conversion into a video stream and an
audio strean.

[0515]

The stream buffer 1414 buffers the bitstream. For example, the stream
buffer 1414 buffers the transport stream supplied from the multiplexing section
(MUX) 1412 and supplies the transport stream, for example, to the connectivity 1321,
the broadband modem 1333, or the like (all in FIG. 51) at a predetermined timing or
based on an external request or the like.

[0516]

In addition, for example, the siream buffer 1414 buffers file data supplied
from the multiplexing section (MUX) 1412 and supplies the buffer file data, for
example, to the connectivity 1321 (FI1G. 51) or the like, at a predetermined timing or
based on an external request or the like to cause various types of recording media {o
record the file data.

(05171

Further, the streamn buffer 1414, for example, butfers the transport stream
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acquired via the connectivity 1321, the broadband modem 1333, or the like (all in
FIG. 51) and supplies the transport stream to the inverse multiplexing section
(DMUX) 1413 at a predetermined timing or based on an external request or the like.
[0518]

In addition, the stream buffer 1414, for example, buffers file data read {from
various types of recording media in the connectivity 1321 (FI1G. 51) and the like and
supplies the file data to the inverse multiplexing section (DMUX) 1413 at a
predetermined timing or based on an external request or the like.

[0519]

Next, an exampie of an operation of the video processor 1332 of this
configuration will be described. For example, a video signal input to the video
processor 1332 from the connectivity 1321 (FIG. 51) or the like is converted into
digital image data of a predetermined scheme such as a 4:2:2Y/Ch/Cr scheme in the
video Input processing section 140] and the digital image data is sequentially written
to the frame memory 1405, This digital image data is read to the first image
enlargement/reduction section 1402 or the second image enlargement/reduction
section 1403, the format conversion into a predetermined scheme such as a
4:2:0Y/Cb/Cr scheme and the enlargement/reduction process are performed and the
image data is wrilten to the frame memory 1405 again, The image data is encoded

by the encoding and decoding engine 1407 and the encoded image data is written as

& fox

o

a video stream to the video ES buffer 1408A.
[0520]

In addition, an audio signal input from the connectivity 1321 (FIG 51) or
the like to the video processor 1332 is encoded by the audio encoder 1410 and the
encoded audio signal is written as an audio stream 1o the audio ES buffer 1409A.
(05217

The video stream of the video ES buffer 1408A and the audio stream of the
audio ES buffer 1409A are read to the multiplexing section (MUX) 1412 and
multiplexed to be converted into a transport stream, file data, or the like.  Afier the
transport stream generated by the multiplexing section (MUX) 1412 is buffered in

the stream buffer 1414, for example, the transport stream is output to an external
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network via (any one (FIG 51) of) the connectivity 1321, the broadband modem
1333, and the like. In addition, after the file data generated by the multiplexing
section (MUX) 1412 is buffered in the stream buffer (414, for example, the file data
is output to the connectivity 1321 (FIG. 51) and the like and recorded to various
types of recording media.

[0522]

In addition, for example, after the transport stream input from the external
network to the video processor 1332 via {any one (FIG. 51) of) the connectivity 1321,
the broadband modem 1333, and the like is buffered in the stream buffer 1414, the
transport stream is inversely multiplexed by the inverse multiplexing section
{DMUX]) 1413, In addition, for example, after file data read from various types of
recording media in the connectivity 1321 (FIG 51) and the like and input fo the
video processor 1332 is buffered in the stream buffer 1414, the file data is inversely
nultiplexed by the inverse multiplexing section (DMUX) 1413,  That is, the
transport stream or the file data input to the video processor 1332 is demuitiplexed
into a video stream and an audio stream by the inverse multiplexing scetion (DMUX)
1413,

[0523]

An audio signal is reproduced by supplying the audio stream to the audio
decoder 1411 via the audio ES buffer 14098 and decoding the audio stream. In
addition, after the video stream is written to the video BS buffer 1408B, the video
stream 18 sequentially read and decoded by the encoding and decoding engine 1407
and written to the frame memory 1405, The second image enlargement/reduction
section 1403 performs the decoded image data on the enlargement/reduction process
and the processed data is written to the frame memory 1405, Then, a video signal is
reproduced and output by reading the decoded image data to the video output
processing section 1404, converting the format of the decoded image data in a
predetermined scheme such as 4:2:2Y/CL/Cr scheme, and further converting the
decoded image data into an analog signal.

[0524]

When the present technology is applied to the video processor 1332
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configured as described above, it is only necessary to apply the present technology
according to each embodiment described above to the encoding and decoding engine
1407. That is, for example, it is only necessary to configure the encoding and
decoding engine 1407 having functions of the multi-view image encoding device 11
(FIG. 1) according to the first embodiment and the multi-view image decoding device
211 (F1G. 10) according to the second embodiment.  As described above, the video
processor 1332 can obtain effects similar to those described above with reference 1o
FIGS. 1 to 36,

10525}

Also, in the encoding and decoding engine 1407, the present technology
(that is, the l[unctions of the image encoding device and the image decoding device
according to the embodiments described above) may be implemented by hardware
such as a logic circuit, implemented by software such as an embedded program, or
implemented by both thereof.

[0526]

[Other configuration example of video processor]

FIG. 53 illustrates another example of a schematic configuration of the
video processor 1332 (FIG. 51) to which the present technology is applied. In the
case of the example of FIG. 53, the video processor 1332 has a function of encoding
and decoding video data in a predetermined scheme,

[0527]

More specifically, as Hlustrated in FIG. 53, the video processor 1332 has a
control section 1511, a display I/F 1512, a display engine 1513, an image processing
engine 1514, and an internal memory 1515, In addition, the video processor 1332
has a codec engine 1516, a memory I/F 1517, a multiplexing/inverse muliiplexing
section (MUX/DMUX) 1518, a network I/F 1519, and a video I/F 1520.

[0528]

The control section 1511 controls operations of processing sections within
the video processor 1332 such as the display UF 1512, the display engine 1513, the
image processing engine {514, the codec engine 1516, and the like,

[0529)
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As illustrated in FIG. 53, the control section 1511, for example, has a main
CPU 1531, a sub-CPU 1532, and a system controller 1533, The main CPU 1531
executes a program for controlling the operations of the processing sections within
the video processor 1332, The main CPU 1531 generates a control signal according
to the program or the like and supplies the control signal to each processing section
(that is, controls the operation of each processing section). The sub-CPU 1532
plays an auxiliary role of the mam CPU 1531. For example, the sub-CPU 1532
executes a child process, a sub-routine, or the like of a program or the like to be
executed by the main CPU 1531, The system controller 1533 controls operations of
the main CPU 1531 and the sub-CPU 1532 such as designations of programs to be
executed by the main CPU 153 and the sub CPU 1532,

105301

The display UUF 1512 outputs image data, for example, to the connectivity
1321 (FIG. 51) and the like, under control of the control section 1511, For example,
the display I/F 1512 converts image data of digital data into an analog signal and
outputs the analog signal as the reproduced video signal, or the image data of the
digital data without change, to the monitor deviee or the like of the connectivity 1321
(F1G. 51).

{0531}

The display engine 1513 performs various types of conversion processes
such as format conversion, size conversion, and color gamut conversion so that
image data is suitable for hardware specs of a monitor device and the like for
displaying its image under control of the control section {511,

[0532]

The image processing engine 1514 performs predetenmined image
processing, for exampte, such as filtering processing for improving image quality, on
the image data under control of the control section 1511.

[0533]

The internal memory 1515 is shared by the display engine 1513, the image

processing engine 1514, and the codec engine 1516, and is a memory provided inside

the video processor 1332, The internal memory 1515, for example, 1s used {or data
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exchange to be performed among the display engine 1513, the image processing
engine 1514, and the codec engine 1516. For example, the internal memory 1515
stores data to be supplied from the display engine 1513, the image processing engine
1514, or the codec engine 1516 and supplies the data to the display engine 1513, the
image processing engine 1514, or the codec engine 1316, if necessary (for example,
according to a request). Although the internal memory 1515 may be implemented
by any storage device, it 15 desirable to implement the internal memory 1513 by a
semiconductor memory having a relatively small capacity and high response speed
(as compared to those of the external memory 1312), for example, such as a static
random access memory (SRAM), because a small volume of data such as image data

of a block unit or parameters are generally used in many cases.

The codec engine 1516 performs a process related to encoding and decoding
of image data. An encoding and decoding scheme corresponding to this codec
engine 1516 is optional and the number of encoding and decading schemes may be
onc or more.  For example, the codec engine 1516 may have a codec function of a
plurality of encoding and decoding schemes, and the encoding of image data or the
decoding of encoded data may be performed in one selected from among the
encading and decoding schemes,

[6535]

In the example illustrated in FIG. 53, the codec engine 1516, for example,
has an MPEG-2 video 1541, an AVC/H.264 1542, an BEVC/H.265 1543, an
HEVC/H.265 (scalable) 1544, an HEVC/H.265 (multi-view) 1545, and an MPEG-
DASH 1551 as functional blocks for processing related to a codec.

[0336]

The MPEG-2 video 1541 1s a functional block for encoding or decoding
image data in an MPEG-2 scheme.  The AVC/H.264 1542 is a functional block for
encoding or decoding image data in an AVC scheme. The HEVC/H.265 1543 is a
functional block for encoding or decoding image data in an HEVC scheme. The
HEVC/H.265 (scalable} 1544 is a functional block for performing scalable video

coding or scalable video decoding on image data in the HEVC scheme. The
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HEVC/H.265 {(multi-view) 1545 is a functional block for performing multi-view
encoding or multi-view decoding on image data in the HEVC scheme.
{05371

The MPEG-DASH 1551 is a functional block for transmiiting and receiving
image data in an MPEG-DASH scheme. The MPEG-DASH is technology for
performing video streaming using an HTTP and has one feature that appropriate
encoded data is selected from a plurality of pieces of encoded data in which prepared
resolutions and the like are different from each other in units of segments and the
selected encoded data is transmitted.  The MPEG-DASH 1551 performs generation
of a siredm based on a standard, transmission control of the stream, and the like and

uses the MPEG-2 video 1541 to the HEVC/H.265 (multi-view) 1545 described

The memory I/F 1517 is an UF for the external memory 1312, Data

6 ois

supplied from the image processing engine 1514 or the codec engine 15
supplied to the external memory 1312 via the memory VF 1517, In addition, data
read from the external memory 1312 is supplied to the video processor 1332 (the
image processing engine 1514 or the codec engine 1516) via the memory I/F 1517.
105397

The multiplexing/inverse multiplexing section (MUX/DMUX) 1518
performs multiplexing or demultiplexing of various types of data related to an image
such as an encoded data bitstream, image data, and a video signal. A method of this
multiplexing/demultipiexing is optional. For example, at the time of multiplexing,
the multiplexing/inverse multiplexing section (MUX/DMUX) 1518 can not only
integrate a plurality of piece data into one plece, but also add predetermined header
information or the like to the data.  In addition, at the time of inverse multiplexing,
the multiplexing/inverse multiplexing section (MUX/DMUX} 1518 can not only
divide one piece of data into a plurality of picces of data, but also add predetermined
header information or the like to ecach data division, That is, the
multiplexing/inverse multiplexing section (MUX/DMUX) 1518 can convert a format

of data by the multiplexing/demultiplexing.  The multiplexing/inverse multiplexing
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section (MUX/DMUX) 1518 can perform conversion into a transport stream, which
is a bitstream of a transmission format, or data (file data) of a recording file format
by muitiplexing the bitstream. Of course, inverse conversion thereof by the
demultiplexing is also possible
[0540)

The network I/F 1519, for example, is an /F for the broadband modem 1333
or the connectivity 1321 (both in FIG. 51) or the like. The video I/F 13520, for
example, 1s an /I for the connectivity 1321 or the camera 1322 (both in FIG. 51) or

the like.

Next, an example of an operation of this video processor 1332 will be
described,  For example, when a transport stream is received from the external
network via the connectivity 1321 or the broadband modem 1333 (both in FIG 51) or
the like, the transport stream is supplied to the multiplexing/inverse multiplexing
section (MUX/DMUX) 1518 via the network U/F 1519 and inversely multiplexed,
and the transport stream is decoded by the codec engine 1516, For example, the
image processing engine 1514 performs predetermined image processing on image
data obtained by the decoding of the codec engine 1516, the display engine 1513
performs predetermined conversion on the processed image data, the converted
image data, for example, is supplied to the connectivity 1321 (FIG. 51) or the like via
the display I/F 1512, and its image is displayed on a monitor. In addition, for
example, the codec engine 1516 re-encodes image data obtained by the decoding of
the codec engine 1516, the multiplexing/inverse multiplexing section (MUX/DMUX)
1518 multiplexes the re-encoded image data to perform conversion into file data, the
file data is output, for example, to the connectivity 1321 (FIG 51} or the like, via the
video VF 1520, and the output file data is recorded to various types of recording
media.

[0542]

3

Further, for example, the file data of the encoded data in which image data
is encoded read by the connectivity 1321 (FIG. S1) or the like from a recording

medium {(not illustrated) is supplied to the multiplexing/inverse multiplexing section
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(MUX/DMUX) 1518 via the video I/F 1520 and inversely multiplexed, and decoded
by the codec engine 1516, The image processing engine 1514 performs
predetermined image processing on image data obtained by the decoding of the
codec engine 1516, the display engine 1513 performs predetermined conversion on
5 the processed image data, the converted image data, for example, is supplied to the
connectivity 1321 (FIG. 51) or the like via the display /F 1512, and its image is
displayed on a monitor.  In addition, for example, the codec engine 1516 re-encodes
image data obtained by the decoding of the codec engine 1516, the
multiplexing/inverse multiplexing section (MUX/DMUX) 1518 multiplexes the re-
10 encoded nmage data to perform conversion Inio a transport stream, the transport
stream is supplied, for example, to the connectivity 1321 or the broadband modem
1333 (both in FIG 31} or the like, via the petwork I/F 1519 and transmitted 1o
another device (not illustrated).
[0543]

15 Also, the exchange of Image dafa between processing sections within the

memory 1515 or the external memory 1312, In addition, the power management
module 1313, for example, controls power supply to the control section 1511,
[0544]

20 When the present technology is applied to the video processor 1332
configured as described above, it is only necessary to apply the present technology
according to each embodiment described above to the codec engine 1516, That is,
for example, it is only necessary to configure the codec engine [510 having

- functional blocks that achieve the multi-view image encoding device 11 (FIG 1)

25 according to the first embodiment and the multi-view image decoding device 211
{(F1G. 10) according to the second embodiment. As described above, the video
processor 1332 can obrain effects similar to those described above with reference to
FIGS. 1o 36.

[0545}
30 Also, in the codec engine 1516, the present technology (that is, the functions

of the image encoding device and the image decoding device according to the
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embodiments described above) may be implemented by hardware such as a logic
circuit, implemented by software such as an embedded program, or implemented by
both thereof.

[0546]

Although two examples of the configuration of the video processor 1332
have been shown above, the configuration of the video processor 1332 is optional
and may be different from the above-described two examples. In addition, although
the video processor 1332 is configured as one semiconductor chip, the video
processor 1332 may be configured as a plurality of semiconductor chips. For
example, the video processor 1332 may be configured 10 be three-dimensional
stacked LS1 in which a plurality of semiconductors are stacked. In addition, the
video processor 1332 may be configured to be implemented by a plurality of pieces
of LSL.

{0547}

[Application example for device]

The video set 1300 can be embedded in various types of devices for
processing image data.  For example, the video set 1300 can be embedded in the
television device 900 (FIG. 44), the mobile phone 920 (FIG 45), the
recording/reproduction device 940 (FIG. 46), the image capturing device 960 (FIG.
47), or the like. By embedding the video set 1300, its device can obtain effects
similar to those described above with reference to FIGS. 1 to 36.

[0548]

In addition, the video set 1300, for example, can also be embedded in a
terminal device such as the PC 1004, the AV device 10035, the tablet device 1006, or
the mobile phone 1007 in the data transmission system 1000 of FIG 48, the
broadcasting station 1101 and the terminal device 1102 in the data transmission
gystem 1100 of FIG. 49, the image capturing device 1201 and the scalable coded data
storage device 1202 in the image capturing system 1200 of FIG. 50, and the like.
By embedding the video set 1300, the device can obtain effects similar to those
described above with reference to FIGS. 110 36, Further, the video set 1300 can be

embedded in each device of the content reproduction system of FIG. 54 or the
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wireless communication system of FIG. 60.
[0549]

Also, if part of each configuration of the sbove-described video set 1300
includes the video processor 1332, the part may be executed as a configuration to
which the present technology is applied. For example, only the video processor
1332 can be execuled as the video processor to which the present technology is
applied. In addition, for example, the processor indicated by the dotted line 1341 as
described above, the video module 1311, and the like can be executed as the
processor, the module, or the like to which the present technology is applied.
Further, for example, the video module 1311, the external memory 1312, the power
management module 1313, and the front-end module 1314 can be combined and
execyted as a video unit 1361 to which the present fechnology is applied. Any
configuration can obtain effects similar to those described above with reference to
FIGS. | 0 36,

13550]

p—

That is, any configuration including the video processor 1332 can be
embedded in various types of devices for processing image data as in the video set
1300.  For example, the video processor 1332, the processor indicated by the dotted
line 1341, the video module 1311, or the video unit 1361 can be embedded in the
television device 900 (FIG. 44), the mobile phope 920 (FIG 45), the
recording/reproduction deviee 940 (FIG. 46), the image capturing device 960 (FIG.
47), the terminal device such as the PC [004, the AV device 1005, the tablet device
1006, or the mobile phone 1007 in the data transmission system 1000 of FIG. 48, the
broadcasting station 1101 and the terminal device 1102 in the data transmission
systemn 1100 of FIG. 49, the image capturing device 1201 and the scalable coded data
storage device 1202 in the image capturing system 1200 of FIG. 50, and the like.
Further, the video processor 1332 can be embedded in each device of the content

reproduction system of FIG. 54 or the wireless communication system of FIG. 60.

- By embedding any configuration to which the present technology is applied, its

device can obtain effects similar o those described above with reference to FIGS. |

10 36 as in the case of the video set {3060.
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(0551}

Also, the present technology is applicable, for example, to a content
reproduction system of HTTP streaming or a wireless communication system of a
Wi-Fi standard such as MPEG DASH to be described later for selecting and using
appropriate encoded data from a plurality of pieces of encoded data in which
prepared resokutions and the like are different from each other in units of segments.
[0552]

<{4. Application example of MPEG-DASH>

[Outline of content reproduction system]

First, with reference to FIGS. 54 to 56, the content reproduction system fo
which the present technology is applicable will be schematically described,

[0553]

Hereinafier, {irst, a basic configuration common in these embodiments will
be described with reference to FIGS. 54 and 55.

10554)

FIG. 54 is an explanatory diagram illustrating a configuration of a content
reproduction system.  As illustrated in FIG 34, the content reproduction system
includes content servers 1616 and 1611, a network 1612, and a content reproduction
device 1620 {client device).

[0555]

The content servers 1610 and 1611 and the content reproduction device
1620 arc connected via the network 1612, The network 1612 is a wired or wireless
transmission path of information to be transmitted from a device connected to the
network 1612.

[0556]

For example, the network 1612 may include public lne networks such as
the Internet, a telephone line network, and a sateillite communication network or
various types of local area networks (LANS), wide area networks (WANSs), and the
fike Including Ethemet (registered trademark).  In addition, the network 1612 may
include a dedicated line network such as an Internet protocol-virtual private network

(IP-VPN).



10

20

30

18

10557)

The content server 1610 encodes content data and generates and stores a
data file including the encoded data and meta information of the encoded data.
Also, when the content server 1610 gencrates a data file of an MP4 format, the
encoded data corresponds to “mdat” and the meta information corresponds to
“moov.”

05581

In addition, the content data may music data such as music, lectures, and a
radio programs, video data such as movies, television programs, video programs,
photographs, documents, paintings, and charts, games, software, and the like.

[0559)

Here, for a reproduction request of content from the content reproduction
device 1620, the content server 1610 generates a piurality of data files at different bit
rates in relation to the same content. In addition, for a reproduction request of
content from the content reproduction device 1620, the content server 1611 transmits
mformation of a uniform resource locator (URL) of the content server 1610 to the
content reproduction device 1620 by including parameter information added to the
URL inn the content reproduction device 1620 in the URL information of the content
server 1610, Hersinafter, with reference to FIG. 55, relevant itemns will be
specifically described.

(05601

FIG. 55 is an explanatory diagram illustrating a flow of data in the content
reproduction system of FIG. 54.  The content server 1610 encodes the same content
data at different bit rates and generates, for example, a file A of 2 Mbps, a file B of
1.5 Mbps, and a file C of I Mbps as illustrated in FIG. 55, Relatively, the file A has
a high bit rate, the file B has a standard bit rate, and the file C has a low bit rate.
[0561]

In addition, as illustrated in FIG. 55, encoded data of each file is divided into
a plurality of segments. For example, the encoded data of the file A is divided into
segments “Al” “A2” A3 . YAn,” the encoded data of the file B s divided into

segments “B1,7 “B2,” “B3)” . “Bn,” and the encoded data of the file C is divided
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into segments “C1,7 “C2,” “C3,” ... “Cn.”
[0562]

Also, each segment may include a configuration sample from one or more
pieces of independently reproducible video encoded data and audio encoded data
which begins with a sync sample of MP4 (for example, an instantaneous decoder
refresh (IDR)-picture in video encoding of AVC/H.264).  For example, when video
data of 30 frames per sec is encoded in a GOP of a fixed length of 135 frames, each
segment may be video and audio encoded data of 2 sec corresponding to 4 GOPs or
video and audio encoded data of 10 sec corresponding to 20 GOPs.

[0563]

In addition, reproduction ranges (ranges of time positions from the
beginning of content) by scgments having the same placement order in cach [ile are
the same. For example, when reproduction ranges of the segment “A2” the
segment “B2,” and the segment “C2” are the same and each segment is encoded data
of 2 sec, all reproduction ranges of the segment “AZ2,” the segment “B2,” and the
segment “C27 are 2 to 4 sec of content.

0564}

When the files A to C configured from the above-described plurality of
segments are generated, the content server 1610 stores the files A to C. Then, as
illustrated in FIG. 55, the content server 1610 sequentially transmits segments
constituting different files to the content reproduction device 1620, and the content
reproduction device 1620 reproduces the received segments according to streaming
reproduction.

(05651

Here, the content server 1610 according to this embodinient transmits a play
list file (hereinafter referved to as MPD) including bit rate information and access
information of encoded data to the content reproduction device 1620, and the content
reproduction device 1620 selects any one bit rate of a plurality of bit rates based on
the MPD and requests the content server 1610 to transmit segments corresponding to
the selected bit rate.

[0366]
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Although only one content server 161 is illustrated in FIG. 54, it is needless
to say that the present disclosure is not limited fo the relevant example.
[0567]

FIG. 56 is an explanatory diagram illustrating a specific example of the
MPD. As illustrated in FIG. 56, the MPD includes access information related to a
plurality of pieces of encoded having different bit rates (bandwidths). For example,
the MPD illustrated in FIG. 56 indicates that there are encoded data of 256 Kbps,
1.024 Mbps, 1.384 Mbps, 1.536 Mbps, and 2.048 Mbps, and includes access
information related to encoded data. The content reproduction device 1620 can
dynamicaily change the bit rate of encoded data to be reproduced according to
streaming reproduction based on this MPD.

[0568]

Also, although a portable terminal is illustrated as an example of the content
reproduction device 1620 in FIG. 54, the content reproduction device 1620 is not
limited to this example. For example, the content reproduction device 1620 may be
an information processing device such as a PC, a home video processing device (a
digital versatile disc (DVD) recorder, a video cassette recorder, or the like}, personal
digital assistants (PDA), a home game device, or a home apphiance device. In
addition, the content reproduction device 1620 may be an information processing
device such as a mobile phone, a personal handy-phone system (PHS), a portable
music reproduction device, a portable video processing device, or a portable game
device.

{0569}

[Configuration of content server]

With reference to FIGS. 54 to 56, the outline of the content reproduction
system has been described.  Next, with reference to FIG. 57, the configuration of the
content server 1610 will be described.

(05707

FIG. 57 is a functional black diagram illustrating the configuration of the

content server 1610, As tllustrated in FI1G. 57, the content server 1610 includes a

file generation section {631, a storage section 1632, and a communication section
j=2 el >



15

20

121

1633.
(05711

The file generation section 1631 includes an encoder 1641 for encoding
content data, and generates a plurality of pieces of encoded having different bit rates
in the same content and the above-described MPD.  For example, the {ile generation
section 1631 generates the MPD as illustrated in FIG. 56 when encoded data of 256
Kbps, 1.024 Mbps, 1,384 Mbps, 1.536 Mbps, and 2.048 Mbps is generated.

(05723

The storage section 1632 stores a plurality of pieces of encoded data having
different bit rates and the MPD generated by the file generation section 1631. The
storage section 1632 may be a storage medium such as a non-volatile memory, a
magnetic disk, an optical disk, an magneto optical (MQ) disk, or the like. As the
non-volatile memory, for example, an electrically erasable programmable read-only
memory (EEPROM) and an erasable programmable ROM (EPROM) may be cited.
Also, as the magnetic disk. a hard disk. a discoid magnetic disk, and the like may be
cited. TFurther, as the optical disk, a compact disc (CD), a DVD-recordable (DVD-
R), a Blu-ray disc (BD) (registered trademark}), and the like may be cited.

[0573]

The communication section 1633 is an JF with the content reproduction
device 1620, and communicates with the content reproduction device 1620 via the
network 1612, In further detail, the communication section 1633 has a function
serving as an HTTP server which communicates with the content reproduction
device 1620 according to an HTTP.  For example, the communication section 1633
fransmits an MPD to the content reproduction device 1620, extracts encoded data
requested based on the MPD from the content reproduction device 1620 according to
the HTTP, and transmits the encoded data to the content reproduction device 1620 as
an HTTP response.

0574]
[Configuration of content reproduction device]
The configuration of the content server 1610 according to this embodiment

has been described above.  Next, with reference to FIG. 58, the configuration of the
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content reproduction device 1620 will be described.
[0575]

FIG 38 is a functional block diagram iHustrating the configuration of the
content reproduction device 1620, As illustrated in FIG. 58, the content
reproduction device 1620 includes a communication section 1651, a storage section
1652, a reproduction section 1653, a selection section 1654, and a current location
acquisition section [656.

[0576]

The communication section 1651 is an I/F with the content server 1610,
requests the content server 1610 to provide data. and acquires data from the content
server 1610. In further detail, the communication section 1651 has a function
serving as an HTTP client for communicating with the content reproduction device
1620 according to the HTTP. For example, the communication section 1651 can
selectively acquire an MPD or segments of encoded data from the content server
1610 by employing an HTTP range.

[0577]

The storage section 1652 stores various types of information related to
reproduction of content.  For example, the storage section 1652 sequentially buffers
segments acquired by the communication section 1651 from the content server 1610
The segments of the encoded data buffered in the storage section 1652 are
sequentially supplied to the reproduction section 1653 in first in first output (FIFO).
[0578}

In addition, the storage section 1652 stores a definition for accessing a URL
to which the communication section 1651 adds a parameter based on an addition
instruction of the parameter for the URL of the content described in the MPD
requested from the content sever 1611 (o be described later.

[6579]

The reproduction section 1653 sequentially reproduces segments supplied
from the storage section 1652, Specifically, the reproduction section 1653 performs
decoding, D/A conversion, and rendering on the segments.

[0580]
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The selection section 1654 sequentially selects whether to sequentially
acquire segments of the encoded data corresponding to a bit rate included in the
MPDY to be acquired within the same content.  For example, when the selection
section 1654 sequentially selects segments “A1,” “B2)” and “A3” according to a
band of the network 1612, the communication section 1651 sequentially acquires the
segments “A 1) “B2." and “A3”
55.

[0581]

from the content server 1610 as illustrated in FIG

The current location acquisition section 1656 may be a section for acquiring
a current focation of the content reproduction device 1620, and, for example, may be
constituted of a module for acquiring a current location of a global positioning
system (GPS) recciver or the like. In addition, the current location acquisition
section 1656 may be a section {or acquiring a current location of the content
reproduction device 1620 using a wireless network.

[0582]

[Configuration of content server)

FIG. 59 is an explanatory diagram ilJustrating a configuration example of
the content server 1611, As illustrated in FIG. 59, the content server 1611 includes
a storage section 1671 and a communication section 1672,

[0583]

The storage section 1671 stores information of a URL of an MPD. The
information of the URL of the MPD is transmitted {rom the content server 1611 to
the content reproduction device 1620 according to a request from the content
reproduction device 1620 for requesting reproduction of content.  In addition, when
the information of the URL of the MPD for the content reproduction device 1620 is
provided, the storage section 1671 stores definition information when the content
reproduction device [620 adds a parameter to the URL written in the MPD.

[0584]

The communication section 1672 is an VF with the content reproduction

device 1620, and communicates with the content reproduction device 1620 via the

network 1612, That is, the communication section 1672 receives a request of
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information of a URL of the MPD from the content reproduction device 1620 for
requesting the reproduction of the content and transmits the information of the URL
of the MPD to the content reproduction device 1620. The URL of the MPD to be
transmitted from the communication section 1672 includes information for adding a
parameter in the content reproduction device {620.

[0585]

For the parameter to be added to the URL of the MPD in the content
reproduction device 1620, it is possible to set various parameters in definition
information to be shared by the content server 1611 and the content reproduction
device 1620. For cxample, information of a current focation of the content
reproduction device 1620, a user 1D of a user using the content reproduction device
1620, a memory size of the content reproduction device 1620, a capacity of a storage
of the content reproduction device 1620, and the like can be added to the URL ot the
MPD in the content reproduction device 1620,

[0586]

{n the content reproduction system of the above-described configuration, it
is possible to obtain effects similar to those described above with reference to FIGS.
I to 36 by applying the present technology as described above with reference to
F1IGS. 1 to 36.

[05877.

That is, the encoder 1641 of the content server 1610 has a function of the
image encoding device [l (FIG 1) according to the above-described embodiment,
In addition, the reproduction section 16353 of the content reproduction device 1620
has a function of the image decoding device 211 (FIG. 10) according 1o the above-
described embodiment.  Thereby, it is possible to perform parallel processing of a
base view image and a dependent image on the encoding side or the decoding side.
{0588}

In addition, because it is possible to limit the V direction of the inter-view
MV by transmitting and receiving encoded data according to the present technology
in the content reproduction system, it is possible.to perform paralfel processing of a

base view image and a dependent image on the encoding side or the decoding side.
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<]5. Application example of wireless communication system of Wi-Fi
standard>

[Basic operation example of wireless communication device]

A basic operation example of a wireless communication device in the
wireless communication system to which the present technology is applicable will be
described.

[0590]
Initially, radio packet transmission and reception until a specific application

is operated by setting up a peer to peer (P2P) connection are done.

Next, before a connection in a second layer is made, radio packet
transmission and reception until the P2P connection is set up and the specific
application is operated after the specific application is designated are done.
Thereafter, after the connection in the second layer, radio packet transmission and
reception when the specific application is activated are done.

[0592]

[Communication example when specific application operation starts]

FIGS. 60 and 61 are examples of radio packet transmission and reception
until a specific application is operated by setting up the above-described P2P
connection and are sequence charts illustrating a communication processing example
by each device based on wireless communication.  Specifically, an example of a
setup procedure of a direct connection leading to a connection in a Wi-Fi direct
standard {(also referred o as Wi-Fi P2P) standardized in Wi-Fi alliance is shown.
[0593]

Here, in the Wi-Fi direct, a plurality of wireless communication devices
detects the existence of one another {(device discovery and service discovery).  Then,
a direct connection is set up by performing device authentication in Wi-Fi protected
setup (WPS) with a selected device when connection device selection is performed.
In addition, in the Wi-Fi direct, a communication group is formed by determining a

role of each of the plurality of wireless communication devices as a parent device
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(group owner) or a child device (client).
[0594]

However, in this communication process example, some packet
transmission and reception are omitted. For example, at the time of an initial
connection, as described above, packet exchange for using the WPS is necessary, and
packet exchange is necessary even in exchange of Authentication Request/Response
or the [ike. However, in FIGS. 60 and 61, the illustration of these packet exchanges
is omitted and only a connection from the second time is shown,

[0595]

Also, although a communication process example between a first wireless

communication device 1701 and a second wireless communication device 1702 is
illustrated in FIGS. 60 and 61, the same is true for communication processes with
other wireless communication devices.

[0596]

Inifially, the device discovery is performed between the first wireless
communication device 1701 and the second wireless communication device 1702
(1711}, For example, the first wircless communication device 1701 transmits a
probe request (response request signal), and receives a probe response (response
signal} for the probe request from the second wireless communication device 1702,
Thereby, the first wireless communication device 1701 and the second wireless
communication device 1702 can discover the location of each other.  In addition, it
is possible to acquire a device name or type {TV, PC, smartphone, or the like) of a
partner by the device discovery.
{0597]

Subsequently, the service discovery is performed between the first wireless
communication device 1701 and the second wireless communication device 1702
(1712).  For example, the first wireless communication device 170] transmits a
service discovery query for querying a service corresponding to the second wireless
communication device 1702 discovered in the device discovery. Then, the first
wireless communication device 1701 acquires the service corresponding to the

second wireless communication device 1702 by receiving a service discovery
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response from the second wireless communication device 1702. That is, it is
possible 1o acquire a partner-executable service or the like by the service discovery.
The partner-executable service, for example, is a service, a protocol {digital living
network alliance (DLLNA)), a digital media renderer (DMR), or the like.

[0598]

Subsequently, the user performs an operation (connection partner selection
operation) of selecting a connection partner (1713).  This conpection partner
selection operation occurs in only any one of the first wireless communication device
1701 and the second wireless communication device 1702,  For example, a
connection partner selection picture 18 displaved on the display section of the first
wireless communication device 1701, and the second wireless communication device
1702 is selected as the connection partner in the connection partner selection picture
according to the user operation.

(0599}

When the user performs the connection partner selection operation {1713),
group owner negotiation is performed between the first wireless communication
device 1701 and the second wireless communication device 1702 (1714).  In FIGS,
60 and 61, an example in which the first wireless communication device 170}
becomes a group owner 1715 and the second wireless communication device 1702
becomes a client 1716 according to a result of the group owner negotiation is
iilustrated.

{0600]

Subsequently, processes 1717 to 1720 are performed between the first
wireless communication device 1701 and the second wireless communication device
{702, so that a direct connection is set up.  That is, association (L2 (second layer)
link setup) 1717 and secure link setup 1718 are sequentially performed. In addition,
P address assignment 1719 and L4 setup 1720 on L3 by a simple service discovery
protocol (S5D) or the like are sequentially performed. Also, 12 (layer 2) refers to a
second layer (data iink layer), L3 (layer 3} refers to a third layer (network layer). and
L4 (layer 4) refers to a fourth layer (transport layer).

[0601]
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Subsequently, the user performs a designation or activation operation on a
specific application and an activation operation (application designation/activation
operation) (1721).  This application designation/activation operation oceurs in only
any one of the first wireless communication device 170! and the second wireless
communication device 1702, For example, an application designation/activation
operation picture is displayed on the display section of the first wireless
communication device 1701, and the specific application is selected by the user
operation in this application designation/activation operation picture.

06021

When the user performs the application designation/activation operation

(1721), the specific  application  comesponding to  this  application

designation/activation  oper

.

ation  is  executed  between the first  wireless
and the second wireless communication device 1702

1
i

anication device 1701

Here, the case in which a connection between an access point (AP) and a
station (STA) is set up within a range of specs (specs standardized in IEEE 802.11)
before the Wi-Fi direct standard is assumed. In this case, before a connection is
made in the second layer (before association in the terminology of [EEE 802.11), it is
difficult to know what device is connected in advance.

[0604]

On the other hand, as tlustrated in FIGS. 60 and 61, in the Wi-Fi direct, it is
possible (o acquire information of a connection partner when a connection candidate
partner is found in the device discovery or service discovery (option). The
information of the connection partner, for example, is a basic type of device, a
corresponding specific application, or the like.  Then, it is possible to allow the user
fo select a connection partner based on the acquired information of the connection
partner.

[0605]
By extending this mechanism, a wireless communication system for

designating a specific application before a connection is set up in the second layer,
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selecting a connection partner, and automatically activating a specific application
after the selection can also be implemented.  An example of a sequence leading to
the connection of this case is lustrated in FIG 63. In addition, a configuration
example of a format of a frame to be transmitted and received in this communication
process is llustrated in FIG. 62.
[0606]
[Con ﬁguration example of frame format]

FIG. 62 is a diagram schematically illustrating a configuration example of a
format of a frame to be transmitted and received in a communication process by each
device used as the basis of the present fechnologv.  That is, in FIG 62, a

¥ FALY A

configuration example of a medium access contrel (MAC) frame for setting up the

\.

connection n the sccond Jayer is illustrated.  Spectfically. this is an example of a

frame format of an association request/response 1787 for implementing the sequence
illustrated in FIG. 63,
106071

Alse, fields from frame control 1751 to sequence control 1756 are a MAC
header.  In addition, when an association request s transmitted, B3B2 = “0b00” and
BTBOBSB4 = “0b0000” are set in the frame control 1751, In addition, when an
association response is encapsulated, B3B2 = “0b00” and B7BOBSB4 = “0b0001”
are set in the frame control 1751, Also, “0b00” represents “00” in the binary
notation, “0b000G™ represents “0000” in the binary nofation, and “0b0001”
represents “00017 in the binary notation.

(G608}

Here, the MAC frame illustrated in FIG 62 is basically an association
request/response frame format written in Sections 7.2.3.4 and 7.2.3.5 of IEEE
802.11-2007 specification document. However, the format is different in that an
independently  extended IE as well as an information element (hereinafter
abbreviated as an 1E) is included.

[0609]
in addition, in order to indicate that there is a vendor specific [E 1760, 127

is set in decimal in an {E type 1761, Ia this case, according to Section 7.3.2.26 of



the IEEE 802.11-2007 specification document, a length field 1762 and an
organizationally unique identifier (OUl) field 1763 continue, and then vendor
specific content 1764 is arranged

[6610]

5 As the content of the vendor specific content 1764, a field (IE type 1763)
indicating a type of vendor specific 1E is {irst provided. Then, thereafter, a plurality
of subelements 1766 1s configured to be stored.

[0611]
As the content of the sub-element 1766, a name 1767 of a specific

10 application to be used or a device role 1768 when the specific appiication operates is

considered to be included. In addition, the specific application, information

Ny oo
for contyoll and

(information for L4 setup) 1769 such as a port number to he used
information (capability information) related to capability is considered 1o be included.
Here, for example. when a designated specific application is DLNA, the capability
15 information s  information  for  specifying  correspondence o audio
transmission/reproduction, correspondence o video transmission/reproduction, and
the like.
[0612]
In the wireless communication system of the above-deseribed configuration,
20 it is possible to obtain effects similar to those described above with reference to
FIGS. 1 to 36 by applying the present technology as described above with reference
to FIGS. 1 to 36, That s, it is possible to perform parallel processing of a base view

image and a dependent image on the encoding side or the decoding side. In

addition, because it is possibie to limit the V direction of the inter-view MV by

25 {ransmitting and receiving encoded data according to the present technology in the
above-described wireless communication system, it is possible to perform parallel
processing of a base view image and a dependent image on the encoding side or the
decoding side.

10613]
30 Also, in the present description, an example in which various types of

information such as search range lmit information of an inter-view MY which is
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information related to a fimit of the V direction of the search range of the inter-view
MYV is multiplexed in an encoded stream and transmitted from the encoding side to
the decoding side has been described. However, a technique of transmitting the
information is not limited to this example. For example, the information may be
transmitted or recorded as individual data associated with an encoded bitstream
without being multiplexed in the encoded stream.  Here, the term “associate” refers
to that an image included in the bitstream (which may be part of an image such a
slice or a block) and information corresponding to the image is configured 1o be
linked at the time of decoding. That is, the information may be transmitted on a
separate lransmission path from an image {or bitstream}. In addition, the

information may be recorded on a separate recording medium (or a sepa

oot
&5
el
(¢

recording area of the same recording medium) from the image {or bitsiream).
Further, the mformation and the image (or the bitstream), for example, may be
associated with each other in an arbitrary unit such as a plurality of frames, one
frame, or a portion within the frame.

[0614]

In addition, although the case in which the encoding process is performed
after the set search range limit information is set has been described above, any one
may be first performed in the order. Further, in the encoding of image data,
encoded search range limit information or search range limit information before
encoding may be used.

[0615]

The preferred embodiments of the present disclosure have been described
above with reference to the accompanying drawings, whilst the present invention is
not limited 1o the above examples, of course. A person skilled in the art may find
various alterations and modifications within the scope of the appended claims, and it
should be understood that they will naturally come under the technical scope of the
present disclosure.

[0616]
Additionally, the present technology may also be configured as below,

ey



20

05

P2

An image processing device including:

a reception section configured to receive an encoded stream set in syntax of
the encoded stream in which motion vector (MV) range limit information is encoded
in units in which image data have a hierarchical structure and the MV range limit
information, the MV range limit information being information about a limit of a
value of a vertical direction of an MV for referring to a view different from a view of
a current block in an inter-view MV corresponding to the current block; and

a decoding section configured to decode the encoded stream received by the
reception section using the MV range limit mformation received by the reception
section.

2

The image processing device according to (1), wherein the MV range limnit
information is a flag indicating that there is a limit of the vertical direction in a range
of the inter-view MV.

(3)

The nmage processing device according to (1) or {2), wherein the MV range
Iimit information is a value indicating a limit of a vertical positive direction of the
range of the inter-view MV.

“4)

The image processing device according to (1) or {2), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is
(largest coding unit {1.CU) size —~ 8).

(5)

The tmage processing device according to (1) or (2), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is
(LCU size — 4) when a loop filter is turned off.

(©6)

The image processing device according to (1) or (2), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is determined
according to vertical resolution of an image format,

(7)
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The image processing device according to (1) or (2), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is determined
according to a level,

(8)

The image processing device according to any one of (1) to (7), wherein the
setling section sets the search range limit information in an SPS.
©) |

The image processing device according to any one of {1) to {7), wherein the
MV range limit information is set in a video parameter set {VPS).

(10)

The image processing device according to any ane of (1) to (7), wherein the
MV range limit information is set in video usability information (VUI).

)

The image processing device according to any one of (1) to (10), wherein
the decoding section decodes the MV range limit information received by the
reception section, and decodes the encoded stream received by the reception section
using the decoded MV range limit information.

(12)

An image processing method including:

receiving, by an image processing device, an encoded stream set in syntax
of the encoded stream in which MV range limit information is encoded in units in
which image data have a hierarchical structure and the MV range [imit information,
the MV range limit information being information about a limit of a value of a
vertical direction of an MV for referring to a view different from a view of a current
block in an inter-view MV corresponding to the current block; and

decoding, by the image processing device, the received encoded stream
using the received MV range limit information.

(13)
An image processing device including:
a setting section configured to set MV range limit information which is

information about a limit of a value of a vertical direction of an MV for referring to a
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view different from a view of a current block in an inter-view MV corresponding to
the current block in syntax of an encoded stream;

an encoding section configured to generate the encoded stream by encoding
image data in units having a hierarchical structure uvsing the MV range Hmit
information set by the setting section; and

a transmission section configured to transmit the encoded stream generated
by the encoding section and the MV range limit information set by the setting section.
(14)

The image processing device according to (13), wherein the setting section
sets a flag indicating that there is a limit of the vertical direction in a range of the
inter-view MV as the MV range limit information.

(15)

The image processing device according to (13) or (14), wherein the setting
section sets a value indicating the limit of the vertical positive direction in the range
of the inter-view MV as the MV range limit information.

(16}

The image processing device accori‘iing to (13) or {14), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is
(L.CU size - §).

(17)

The image processing device according to (13} or (14), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is
(LCU size — 4) when a loop filter is turned off.

(18)

he image processing device according to (13) or {14), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is determined
according to vertical resolution of an image format.
(19)

The image processing device according to (13) or (14), wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is determined

according to a level.
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(20}

The image processing device according to (13) or (14), wherein the setting
section sets the MV range limit information in an SPS,
21

The image processing device according to (13) or (14), wherein the setting
section sets the MV range limit information in a VPS.
(22)

‘The image processing device according to (13) or (14), wherein the setting
section sets the MV range limit information in VUL
(23}

The image processing device according to any one of (13} to (22), wherein
the encoding section generates the encoded stream by encoding the MV range limit
information set by the setting section and encoding the Image data using the encoded
MYV range Hmit information.

(24)

An image processing method including:

setting, by an image processing device, MV range limit information which
is information about a limit of a value of a vertical direction of an MV for referring
to a view different from a view of a current block in an inter-view MV corresponding
to the current block in syntax of an encoded stream;

generating, by the image processing device, the encoded stream by encoding
image data in units having a hierarchical structure using the set MV range limit
information; and

fransmitting, by the fmage processing device, the generated encoded stream
and the set MV range limit information.

(25)

An inrage processing device including:

a reception section configured to receive an encoded stream set by a number
of coding tree unit (CTU) lines in syntax of an encoded stream in which MV range
limit information is encoded in units in which image data have a hierarchical

structure and the MV range limit information, the MV range limit information being
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information about a limit of a value of a vertical direction of an MV for referring to a
view different from a view of a current block in an inter-view MV corresponding to
the current block; and

a decoding section configured to decode the encoded stream received by the
reception section using the MV range limit nformation received by the reception
section.
(26)

The image processing device according to (23), wherein the MV range limit

information is set by the number of CTU lines of the vertical direction delayed from

the different view,
27)

The image processing device according to (23) or (26), wherein the number
of CTU lines of the vertical direction is
IMath 3]
1< <(6—Log,CTUs ize) <
(28)

o
—

The image processing device according to any one of (25) to (27), wherein
the MV range linit information is set in an SPS.
(29)

An image processing method including:

receiving, by an image processing device, an encoded stream set by a
number of CTU lines in syntax of an encoded stream in which MV range limit
information is epcoded in units in which image data have a hierarchical structure and
the MV range limit information, the MV range limit information being information
about a limit of a value of a vertical direction of an MV for referring to a view
different from a view of a current block in an inter-view MV corresponding to the
current block; and

decoding, by the image processing device, the received encoded stream
using the received MV range limit information.
(30)

An image processing device including:
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a setting section configured to set MV range limit information by a number
of CTU lines, the MV range limit information being information about a limit of a
value of a vertical direction of an MV for referring to a view different from a view of
a current block i an infer-view MV corresponding to the current block in syntax of
an encoded stream;

an encoding section configured 1o generate the encoded stream by encoding
image data in units having a hierarchical structurc using the MV range lmit
information set by the setting section; and

a transmission section configured to transmit the encoded stream generated
by the encoding section and the MV range fimit information set by the setting section.

(31

Lad

The image processing device according to (30), wherein the setting section
sets the MV range limit information by the number of CTU lines of the vertical
direction delayed from the different view.

(32)

e

The image processing device according (o (30) or (31), wherein the number

of CTU lines of the vertical direction is

[Math 3]
J<<(6-Log,CTUsize) s (3
(33

The image processing device according to any one of (30) to (32), wherein
the setting section sets the MV range limit information in an SPS.
(34)

An image processing method including:

setting, by an image processing device, MV range limit information by a
number of CTU lines, the MV range limit information being information about a
Hmit of a value of a vertical direction of an MV for referring to a view different from
a view of a current block in an inter-view MV corresponding to the current block in
syntax of an encoded stream;

generating, by the image processing device, the encoded stream by encoding

image data in units having a hierarchical structure using the set MV range limit
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information; and

transmitting, by the image processing device, the generated encoded stream
and the set MV range limit information,
35)

An irnage processing device including:

an encoding section configured to generate an encoded stream by encoding
image data in units having a hierarchical structore using MV range limit information
which is information about a limit of a value of a V direction of an MV for referring
o a view different from a view of a current block in an inter-view MV corresponding
fo the current block; and

a transmission section configured to transmit the encoded stream generated
by the encoding section.

124N
TG

/

2T

The image processing device according to (35), wherein the MV range limit
information is information indicating a iimit in which the inter-view MV is 0 pixel.
B7

The image processing device according to (35), wherein the MV range limit
information is information indicating a limit in which the inter-view MV is one pixel
or less.

(38)

The image processing device according to (35), wherein the MV range limit

information is information indicating a limit in which the inter-view MV is X pixels

or jess.

Reference Signs List

[0617]

11 multi-view image encoding device
21 syntax encoding section

22 timing conirol section

23 base view encoding section

24 dependent view encoding section
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PPB

transmission section

inter prediction section

multi-view image decoding device
reception section

syntax decoding section

timing control section

base view decoding section

dependent view decoding section
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CLAIMS
Claim 1

An image processing device comprising:

a reception section configured fo receive an encoded stream set in syntax of
the encoded stream in which motion vector (MV) range Himit information is encoded
in units in which image data have a hierarchical structure and the MV range limit
information, the MV range limit information being information about a limit of a
value of a vertical direction of an MV for referring to a view different from a view of
a current block in an inter-view MV corresponding to the current block; and

a decoding section configured to decode the encoded stream received by the
reception section using the MV range limit information received by the reception

section.

Claim 2
The image processing device according to claim 1, wherein the MV range

limit information is a flag indicating that there is a limit of the vertical direction in a

range of the inter-view MV.

Claim 3
The image processing device according to claim 2, wherein the MV range
Himit information is a value indicating a limit of a vertical positive direction of the

range of the inter-view MV,

Claim 4
The image processing device according to claim 2, wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is

(largest coding unit (LCU) size — 8).

Claim 35
The image processing device according {o claim 2, wherein a value of a

limit of a vertical positive direction of the range of the inter-view MV is preset and is
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(LCU size — 4) when a loop filter is turned off.

Claim 6
The image processing device according fo claim 2, wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is determined

according to vertical resolution of an image format.

Claim 7
The image processing device rding to claim 2, wherein a value of ¢
Th ge processing device according to claim 2, wherein a value of a
Hmit of & vertical positive direction of the range of the inter-view MYV is determined

according to a level.

Claim 8
The image processing device according to claim 2, wherein the MV range

limit information 1s set in a sequence parameter set (SPS).

Claim 9
The image processing device according to claim 2, wherein the MV range

limit information is set in a video parameter set (VPS).

Claim 10
The image processing device according to claim 2, wherein the MV range

limit information is set in video usability information (VUI).

Claim 11

The image processing device according to claim 1, wherein the decoding
section decodes the MV range limit information received by the reception section,
and decodes the encoded stream received by the reception section using the decoded

MYV range Limit information,

Claim 12
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An image processing method comprising:

receiving, by an finage processing device, an encoded stream set in syntax
of the encoded stream in which MV range Hmit information is encoded in units in
which tmage data have a hierarchical structure and the MV range limit information,
the MV range limit information being information about a limit of a value of a
vertical direction of an MV for referring to a view different from a view of a current
block in an inter-view MV corresponding to the current block; and

decoding, by the image processing device, the received encoded stream

using the received MV range limit information.

Claim 13

An image processing device comprising:

a setting section configured to set MV range limit information which is
information about a limit of a value of a vertical direction of an MV for referring to a
view different from a view of a current block in an inter-view MV correspending to
the current block in syntax of an encoded stream;

an encoding section configured to generate the encoded stream by encoding
image data in units having a hierarchical structure using the MV range limit
information set by the setting section; and

a transmission section configured to wansmit the encoded stream generated

by the encoding section and the MV range limit information set by the setting section.

Claim 14
The image processing device according to claim 13, wherein the setting
section sets a flag indicating that there is a limit of the vertical direction in a range of

the inter-view MV as the MV range limit information.

Claim 15
The image processing device according to claim 14, wherein the setting
section sets a value indicating the limit of the vertical direction in the range of the

infer-view MV as the MV range limit information.
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Claim 16
The image processing device according to claim 14, wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is

(LCU size — 8).

Claim 17
The image processing device according to claim 14, wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is preset and is

o

{1.CU size — 4) when a loop filter is turned off.

Claim 18
The image processing device according to claim 14, wherein a value of a
limit of a vertical positive direction of the range of the inter-view MV is determined

according to vertical resolution of an image format.

Claim 19
The image processing device according to claim 14, wherein a value of a
limit of a vertical positive divection of the rapge of the inter-view MV is determined

according to a level.

Claim 20
The image processing device according to claim 14, wherein the setting

3

section sets the MV range limit information in an SPS.

Claim 21
The image processing device according to claim 14, wherein the setting

section sets the MV range limit information in a VPS,

Claim 22

The image processing device according to claim 14, wherein the setting
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section sets the MV range limit information in VUL

Claim 23

The image processing device according to claim 13, wherein the encoding
section generates the encoded stream by encoding the MV range limit information
set by the setting section and encoding the image data using the encoded MV range

limit information.

Claim 24
An image processing method comprising:
setting, by an image processing device, MV range limit imformation which

MV for referring

is information about a limit of a value of a vertical direction of an o1
to a view different from a view of a current block in an inter-view MV corresponding
to the current block in syntax of an encoded stream;

generating, by the image processing device, the encoded stream by encoding
image data in units having a hierarchical structure using the set MV range limit
information; and

transmitting, by the image processing device, the generated encoded stream

and the set MV range limit information.

Claim 25

An image processing device comprising:

a reception section configured to receive an encoded stream set by a number
of coding tree unit (CTU) fines in syntax of an encoded stream in which MV range
limit mformation is encoded in units i which image data have a hierarchical
structure and the MV range limit information, the MV range limit information being
information about a limit of a value of a vertical direction of an MV for referring to a
view different from a view of a current block in an inter-view MV corresponding to
the current block: and

a decoding section configured to decode the encoded stream received by the

reception section using the MV range limit information received by the reception
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Claim 26
The image processing device according to claim 25, wherein the MV range
limit information is set by the number of CTU lines of the vertical direction delayed

from the different view,

Claim 27
The image processing device according to claim 26, wherein the number of
CTU lines of the vertical direction is
[Math 3]
T<<{6-Log,CTUsize) Ce e (3)

Claim 28
The image processing device according to claim 26, wherein the MV range

[imit information is set in an SPS.

Claim 29

An image processing method comprising:

recetving, by an image processing device, an encoded stream set by a
number of CTU lines in syntax of an encoded stream in which MV range limit
information is encoded in units in which image data have a hierarchical structure and
the MV rapge limit information, the MV range limit information being information
about a limit of a value of a vertical direction of an MV for referring to a view
different from a view of a current block in an inter-view MV corresponding to the
current block; and

decoding, by the image processing device, the received encoded stream

using the received MV range timit information.

Claim 30

An image processing device comprising:
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a setting section configured to set MV range limit information by a number
of CTU lines, the MV range limit information being information about a limit of a
value of a vertical direction of an MV for referring to a view different from a view of
a current block in an inter-view MV corresponding to the current block in syntax of
an encoded stream;

an encoding section configured {o generate the encoded stream by encoding
image data in units having a hierarchical structure using the MV range limit
information set by the setting section; and

a transmission section configured to transmit the encoded stream generated

by the encoding section and the MV range limit information set by the setting section.

Claim 31
The image processing device according to claim 30, wherein the setting
section sets the MV range limit information by the number of CTU lines of the

vertical direction delayed from the different view.

Claim 32
The image processing device according to claim 31, wherein the number of
CTU lines of the vertical direction is
[Math 3]
1<<(6—Log,CTUsize) ce e (3)

Claim 33
.

The image processing device according to claim 31, wherein the setting

section sets the MV range limit information in an SPS,

Claim 34

An image processing method comprising:

setting, by an image processing device, MV range limit information by a
number of CTU lines, the MV range limit information being information about a

limit of a value of a vertical direction of an MV for referring to a view different from
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a view of a current block in an inter-view MV corresponding fo the current block in
syntax of an encoded stream;

generating, by the image processing device, the encoded stream by encoding
image data in units having a hicrarchical structure using the set MV range limit
information: and

transwmitting, by the image processing device, the generaled encoded stream

and the set MV range imit information.
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ABSTRACT

Provided is an image processing device including a reception section
configured to receive an encoded stream set in syntax of the encoded stream in which
motion vector (MV) range Himit information is encoded in units in which image data
have a hierarchical structure and the MV range limit information, the MV range limit
information being information about a limit of a value of a vertical direction of an
MV for referring to a view different from a view of a current block in an inter-view
MV corresponding to the current block, and a decoding section configured to decode
the encoded stream received by the reception section using the MV range limit

information received by the reception section.

Representative Drawing
FIG. S



