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ABSTRACT

Metadata is defined in a user data region of an audio

stream, for example. However, metadata is not necessarily

5] insertedintoall audio streams. Thepresentdisclosureenables
a reception side toeasily recognize that metadata is inserted
into an audio stream. In one aspect, a reception device
comprises a receiving unit and a transmitting unit. The
receiving unit is configured to receive a container of a

10 specificformat, whereinthe containerincludesanaudiostream
into which metadata is inserted, and a layer into which
identification information is inserted, wherein the
identification information indicates that the metadata is
inserted into the audio stream and indicates a frequency of

15 the metadata inserted in the audio stream. The transmitting
unit is confiqured to transmit the audio stream and the

identification information to an external device.
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DESCRIPTION
TRANSMISSION DEVICE, TRANSMISSION METHOD, RECEPTION DEVICE,
AND RECEPTION METHOD

TECHNICAL FIELD
[0001]

The present technology relates toatransmissiondevice,
a transmission method, a reception device, and a reception
method, and more particularly, to a transmission device that
inserts metadata into an audio stream and transmits the

resulting audioc stream, and the like.

BACKGROUND ART
[0002]

In the past, a technique of inserting metadata into an
audio stream and transmitting the resulting audic stream was

proposed (for example, see Patent Document 1).

CITATION LIST

PATENT DOCUMENT

[0003]

Patent Document 1: Japanese Patent Application Laid-Open No.

2012-010311

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
(00041

Metadata is defined in a user data region of an audio
stream, for example. However, metadata is not necessarily
inserted into all audio streams.

[0005]
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It is an object of the present technology to enable a
reception side to easily recognize that metadata is inserted

into an audio streamand thus improve convenience of a process.

SOLUTIONS TO PROBLEMS
[0006]

A concept of the present technology lies in a
transmission device, including:

a transmitting unit that transmits a container of a
predetermined format including an audio stream into which
metédata is inserted; and

an information inserting unit that inserts
identification information indicating that the metadata is
inserted into the audio stream into a layer of the container.
[0007]

In the present technology, a transmittingunit transmits
acontainer of apredetermined format including anaudio stream
into which metadata is inserted. An information inserting
unit inserts identification information indicating that the
metadata is inserted into the audio stream into a layer of
the container.

[0008]

For example, the metadata may include network access
information. In this case, for example, the network access
information may be network access information used for
acquiring media information related to image data included
in a video stream included in the container from a server on
a network.

[0009]
Further, for example, the metadata may include

reproduction control information of media information. 1In
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this case, for example, the media information may be media
information related to image data included in a video stream
included in the container.

[0010]

As described above, in the present technology, the
identification information indicating that the metadata is
inserted into the audio stream is inserted into the layer of
the container. Thus, at the reception side, it is possible
to easily recognize that the metadata is inserted into the
audio stream and acquire the metadata reliably without waste
by performing the process of extracting the metadata inserted
into the audio stream based on the recognition.

[0011]

In the present technology, for example, information of
an encoding scheme of audio data in the audio stream may be
added to the identification information. Asthisinformation
is added, at the recepticonside, it ispossible toeasilydetect
the encoding scheme of the audio data in the audio stream.
[0012]

Further, in the present technology, for example, type
information indicating a type of the metadata may be added
to the identification information. As this information is
added, at the reception side, it is possible to easily detect
a type of metadata, that is, what metadata it is and determine
whether or not the metadata is acquired, for example.
[0013]

Further, in the present technology, for example, flag
information indicating whether or not themetadata is inserted
into only the audio stream may be added to the identification
information. As this information is added, at the reception

side, it ispossibletoeasilydetect whetherornot themetadata
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is inserted into only the audio stream.
[0014]

Further, in the present technology, for example, type
information indicating a type of an insertion frequency of
the metadata into the audio stream may be added to the
identification information. As this information is added,
at the reception side, it is possible to easily detect the
insertion frequency of the metadata into the audio stream.
[0015]

Further, another concept of the present technology lies
in a reception device, including:

a receiving unit that receives a container of a
predetermined format including an audio stream into which
metadata is inserted, wherein identification information
indicating that the metadata is inserted into the audio stream
is inserted into a layer of the container; and

a transmitting unit that transmits the audio stream to
an external device via a predetermined transmission path
together with the identification information indicating that
the metadata is inserted into said audio stream.

[0016]

In the present technology, a receiving unit receives
acontainer of apredetermined format includingan audio stream
into which metadata is inserted. Identification information
indicating that the metadata is inserted into the audio stream
is inserted into a layer of the container. A transmitting
unit transmits the audio stream to an external device via a
predetermined transmission path together with the
identification information indicating that the metadata is
inserted into the audio stream.

[0017]
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For example, thetransmittingunitmaytransmittheaudio
stream and the identification information to the external
device by inserting the audio stream and the identification
information into a blanking period of time of image data
obtained by decoding a video stream included in the container
and transmitting the image data to the external device. In
this case, for example, the predetermined transmission path
may be a high definition multimedia interface (HDMI) cable.
[0018]

As described above, in the present technology, the audio
stream into which the metadata is inserted is transmitted to
the external device together with the identification
information indicating that the metadata is inserted into the
audiostream. Thus, attheexternaldeviceside, itispossible
to easily recognize that the metadata is inserted into the
audio stream and acquire the metadata reliably without waste
by performing the process of extracting the metadata inserted
into the audio stream based on the recognition.

[0019]

Further, another concept of the present technology lies
in a reception device, including:

a receiving unit that receives an audio stream from an
external deviceviaapredetermined transmissionpathtogether
with identification information indicating that metadata is
inserted into the audio stream;

ametadata extractingunit that decodes the audio stream
based on the identification information and extracts the
metadata; and

a processing unit that performs a process using the
metadata.

[0020]
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In the present technology, a receiving unit receives
an audio stream from an external device via a predetermined
transmission path together with identification information
indicating that metadata is inserted into the audio stream.
A metadata extracting unit decodes the audio stream based on
the identification information and extracts the metadata. A
processing unit performs a process using the metadata.
[0021]

For example, the metadata may include network access
information, andtheprocessingunitmayaccessapredetermined
server on a network based on the network access information,
and may acquire predetermined media information. Further,
for example, the predetermined transmission pathmay be a high
definition multimedia interface (HDMI) cable.

[0022]

As described above, in the present technology, the
metadata is extracted from the audio stream based on the
identification information received together with the audio
stream and used for a process. Thus, it is possible to acquire
the metadata inserted into the audio stream reliably without
waste andexecute theprocessusingthemetadataappropriately.
[0023]

In the present technology, for example, an interface
unit that transmits the audio stream to an external speaker
system may further be included. In this case, it is possible
to decode the audio stream through the external speaker system
and output the sound through the external speaker system.
[0024]

Further, another concept of the present technology lies
in a reception device, including:

a receiving unit that receives a container of a
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predetermined format including an audio stream into which
metadata is inserted, wherein identification information
indicating that the metadata is inserted into the audio stream
is inserted into a layer of the container; and

ametadata extractingunit that decodes the audio stream
based on the identification information and extracts the
metadata; and

a processing unit that performs a process using the
metadata.

[0025]

In the present technology, a receiving unit receives
acontainer of apredetermined format including an audio stream
into which metadata is inserted. Identification information
indicating that the metadata is inserted into the audio stream
is inserted into a layer of the container. A data extracting
unit decodes the audio stream based on the identification
information and extracts the metadata. A processing unit
performs a process using the metadata.

[0026]

As described above, in the present technology, the
metadata is extracted from the audio stream based on the
identification information inserted into the container and
used for a process. Thus, it is possible to acquire the
metadata inserted into the audio streamreliably without waste

and execute the process using the metadata appropriately.

EFFECTS OF THE INVENTION
[0027]

According to the present technology, a reception side
can easily recognize that metadata is inserted into an audio

stream. The effect described herein is merely an example and
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not necessarily limited and may include any effect described

in the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

Fig. 1 is a block diagram illustrating an exemplary
configuration of an image display system according to an
embodiment.

Fig. 2 is a block diagram illustrating an exemplary
configuration of a stream generating unit with which a
broadcast transmission device is equipped.

Fig. 3 is a diagram illustrating a structure of a frame
(AC3 synchronization frame) of AC3.

Fig. 4 is a diagram illustrating a structure of a frame
(Raw_data block) including audio data of 1024 samples of AAC.

Fig. 5 is a diagram illustrating a configuration of
"AUXILIARY DATA (AUX)" intowhichmetadata MD is inserted when
a compression format is AC3.

Fig. 6isadiagramillustratingaconfigurationof "data
stream element (DSE)" into which metadata MD is inserted when
a compression format is AAC.

Fig. 7 is a diagram for describing an example of a
general-purpose metadata syntax.

Fig. 8 is a diagram for describing an example of the
general-purpose metadata syntax.

Fig. 9 is a diagram for describing an example of the
general-purpose metadata syntax.

Fig. 10 is a diagram illustrating main data specifying
content in the general-purpose metadata syntax.

Fig. 11 is a diagram illustrating a change example of

"metadata counter" and "metadata_start_flag" when a series
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of metadata (metadata packets) is divided and transmitted.

Fig. 12 is a diagram illustrating an example in which
apluralityof piecesof metadataaremanagedtobe synchronized
with synchronization targets.

Fig. 13 is a diagram illustrating a syntax of
"metadata linking Packet()."

Fig. 14 is a diagram illustrating main data specifying
content of "metadata_linking Packet()."

Fig. 15 is a diagram illustrating an example in which
a plurality of metadata units are managed to be synchronized
with synchronization targets.

Fig. 16 illustrates an exemplary structure of an audio
user data descriptor.

Fig. 17 illustrates content of main information in an
exemplary structure of the audio user data descriptor.

Fig. 18 illustrates diagrams for describing an
arrangement example of video and audio access units in a
transport stream and an insertion frequency of metadata in
an audio stream.

Fig. 19 is a diagram illustrating an exemplary
configuration of a transport stream.

Fig. 20 is a block diagram illustrating an exemplary
configuration of a set top box configuring the image display
system.

Fig. 21 isadiagramillustrating anexemplary structure
of an audio InfoFrame packet arranged in a data island period.

Fig. 22 is a block diagram illustrating an exemplary
configuration of a television receiver configuring the image
display system.

Fig. 23 is a block diagram illustrating an exemplary

configuration of a HDMI transmitting unit of a set top box
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and a HDMI receiving unit of the television receiver.

Fig. 24 illustrates various kinds of transmission data
periods when image data is transmitted through a TMDS channel.

Fig. 25 is a diagram for describing a specific example
of a process of using metadata in the television receiver.

Fig. 26 is a diagram illustrating a transition example
of a screen display when the television receiver accesses a
network service based on metadata.

Fig. 27 is a block diagram illustrating a configuration
of an audio output system in the television receiver according
to an embodiment.

Fig.28isablockdiagramillustratinganotherexemplary
configuration of the audio output system in the television
receiver.

Fig.29isablockdiagramillustratinganotherexemplary

configuration of the image display system.

MODE FOR CARRYING OUT THE INVENTION
[0029]

Hereinafter, modes (hereinafter, referred to as
"embodiments") for carryingout the inventionwill be described.
A description will proceed in the following order.

1. Embodiments

2. Modified examples
[0030]

<1l. Embodiments>

[Exemplary configuration of image display system])

Fig.1illustratesanexemplaryconfigurationofanimage
display system 10 according to an embodiment. The image
display system 10 includes a broadcast transmission device

100, a set top box (STB) 200, and a television receiver (TV)



10

15

20

25

30

CA 02923532 2016-03-07

11
SP358497W0O00

300. The set top box 200 is connected with the television
receiver 300 viaahighdefinitionmultimedia interface (HDMI)
cable 400. "HDMI" is a registered trademark.

[0031]

The broadcast transmission device 100 transmits a
transport stream TS through a broadcast wave. The transport
stream TS includes a video stream and an audio stream. The
broadcast transmission device 100 inserts metadata into the
audio stream. Examplesof themetadata include networkaccess
information and reproduction control information of media
information.

[0032]

The broadcast transmission device 100 inserts
identification information indicating that the metadata is
inserted into the audio stream into a layer of a container.
For example, the broadcast transmission device 100 inserts
the identification information into the audio elementary
stream loop under control of a program map table (PMT) as a
descriptor.

[0033]

The broadcast transmission device 100 adds information
of an encoding scheme of audio data in the audio stream, type
information indicating a type of metadata, flag information
indicating whether or not the metadata is inserted into only
the audio stream, type information indicating a type of
insertion frequency of metadata into the audio stream, and
the like to the identification information.

[0034]

The set top box 200 receives the transport stream TS

transmitted fromthe broadcast transmissiondevice 100 through

the broadcast wave. As described above, the transport stream
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TS includes the video stream and the audio stream, and the
metadata is inserted into the audio stream.
[0035]

The set top box 200 transmits the audio stream to the
television receiver 300 via the HDMI cable 400 together with
the identification information indicating that the metadata
is inserted into the audio stream.

[0036]

Here, the set top box 200 transmits the audio stream
and the identification information to the television receiver
300 by inserting the audio stream and the identification
information into a blanking period of time of image data
obtained by decoding the video stream and transmitting the
image data to the television receiver 300. For example, the
set top box 200 inserts the identification information into
an audio InfoFrame packet.

[0037]

The television receiver 300 receives the audio stream
from the set top box 200 via the HDMI cable 400 together with
the identification information indicating that the metadata
is inserted into the audio stream. In other words, the
television receiver 300 receives the image data in which the
audio stream and the identification information are inserted
into the blanking period of time from the set top box 200.
The television receiver 300 decodes the audio stream based
on the identification information, extracts the metadata, and
performs a process using the metadata.

[0038]

[Stream generating unit of broadcast transmission

devicel]

Fig.2illustratesanexemplaryconfigurationofastream
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generating unit 110 with which the broadcast transmission
device 100 is equipped. The stream generating unit 110
includes a control unit 111, a video encoder 112, an audio
encoder 113, and a multiplexer 114.

[0039]

The control unit 111 includes a CPU 11lla, and controls
the respective units of the stream generating unit 110. The
video encoder 112 performs encoding such as MPEG2, H.264/AVC,
or H.265/HEVC on image data SV, and generates a video stream
(a video elementary stream). Examples of the image data SV
include image data reproduced from a recording medium such
as a HDD and live image data obtained by a video camera.
[0040]

The audioc encoder 113 performs encoding according to
a compression format such as AC3, AAC, or USAC on audio data
SA, andgenerates an audio stream (anaudio elementary stream) .
The audio data SA is audio data corresponding to the image
data SV, and examples of the audio data SA include audio data
reproduced from a recording medium such as a HDD or live audio
data obtained by a microphone.

[0041]

The audio encoder 113 includes an audio encoding block
unit 113a and an audio framing unit 113b. An encoded block
is generated through the audio encoding block unit 113a and
framed through the audio framing unit 113b. In this case,
an encoded block and framing differ according to a compression
format.

[0042]

The audio encoder 113 inserts metadata MD into the audio

stream under control of the control unit 111. In this

embodiment, the metadata MD includes network access
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information (a URL or network information) for a connection
to a server on a network and reproduction control information
(start/wait/resume/stop) of media information after a server
connection. For example, the network access information is
information for acquiring the media information related to
the image data included in the video stream from the server
on the network. Here, the metadata MD is embedded in a user
data region of the audio stream.

[0043]

The control unit 111 supplies the metadata MD to the
audio encoder 113, and supplies size information for embedding
the metadata MD in the user data region. Then, the control
unit 111 performs control such that the metadata MD is embedded
in the user data region of the audio stream.

[0044]

For example, when the compression format is AC3, the
control unit 111 supplies information of a size S (=
frmsizcod-AUXDATA) to the audio encoder 113. Here, the size
S is a size of an audio frame of AC3, and a value corresponding
to a bit rate and a sampling frequency is specified.
[0045]

For example, when the bit rate is 128 kbps, and the
sampling frequency is 32 kHz, the size is 384*2 bytes. For
example, when the bit rate is 128 kbps, and the sampling
frequency is 44.1 kHz, the size is 279*2 bytes. For example,
when the bit rate is 128 kbps, and the sampling frequency is
48 kHz, the size 1s 256*2 bytes.

[0046]

Fig. 3 illustrates a structure of a frame (AC3

synchronizationframe)ofAC3althougheadetaileddescription

is omitted. The audio encoder 113 sets the size S as a target
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value, and encodes the audio data SA so that a total size of
"mantissa data"™ of "Audblock 5," "AUX," and "CRC" does not
exceed 3/8 of the totalsize. Then, themetadataMDis inserted
into an area of "AUX," CRC is performed, and thus a stream
is completed.

[0047]

Further, for example, when the compression format is
AAC, the control unit 111 supplies information of a size
DSE_S=cntof adatastreamelement (DSE) intowhich themetadata
MD is inserted to the audio encoder 113. Fig. 4 illustrates
a structure of a frame (Raw_data block) including audio data
of 1024 samples of AAC although a detailed description is
omitted. The audioencoder 113 completes a streamby encoding
the audio data SA and adding the DSE into which the metadata
MD is inserted.

[0048]

The audio encoder 113 may perform encoding in twice.
In this case, the audio encoder 113 initially performs normal
encoding, that is, encoding in which there is neither a DSE
nor an AUX, and then inserts the metadata MD into a DSE or
an AUX of a size which is reserved in advance and performs
encoding again.

[0049]

As described above, the metadata MD is embedded in the
user data region of the audio stream (the "AUX" in the case
of AC3 or the "DSE" in the case of AAC), which will be described
indetail later. Although a detailed description is omitted,
when the compression format is USAC, the metadata MD is
similarly embedded in the user data region of the audio stream.
[0050]

Referring back to Fig. 2, the multiplexer 114 obtains
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a transport stream TS serving as a multiplexed stream by
converting the video stream output from the video encoder 112

and the audio stream output from the audio encoder 113 into

"a PES packet, performing conversion into a transport packet,

and performing multiplexing.
[0051]

The multiplexer 114 inserts the identification
information indicating that the metadata MD is inserted into
the audio stream under control of the program map table (PMT).
An audio user data descriptor (audio_userdata_descriptor) is
used for insertion of the identification information. This
descriptor will be described in detail later.

[0052]

An operation of the stream generating unit 110
illustrated in Fig. 2 will briefly be described. The image
data SVis suppliedtothevideoencoder112. Thevideoencoder
112 performs encoding such as H.264/AVC or H.265/HEVC on the
image data SV, andgenerates the video stream includingencoded
video data.

[0053]

The audio data SA is supplied to the audio encoder 113.
The audio encoder 113 performs encoding such as AC3, AAC, or
USAC on the audio data SA, and generates the audio stream.
[0054]

At this time, the metadata MD and the size information
for embedding the metadata MD in the user data region are
supplied from the control unit 111 to the audio encoder 113.
Then, the audio encoder 113 embeds the metadata MD in the user
data region of the audio stream (for example, the "AUX" in
the case of AC3, the "DSE" in the case of AAC, or the like).
[0055]
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The video stream generated by the video encoder 112 is
supplied to the multiplexer 114. The audio stream that is
generated by the audio encoder 113 and includes the metadata
MD embedded in the user data region thereof is supplied to
the multiplexer 114. Then, the multiplexer 114 obtains the
transport stream TS as transmission data by packetizing the
streams supplied from the encoders and performing
multiplexing.

(0056]

[Details of embedding of metadata MD]

The embedding of the metadata MD in the user data region
of the audio stream will be further described. As described
above, when the compression format is AC3, the metadata MD
is inserted a region of "AUX (AUXILIARY DATA)."

[0057]

Fig. 5 illustrates a configuration (syntax) of "AUX

(AUXILIARY DATA)." When "auxdatae"™ is "1," "aux data"” is

enabled, and data of a size indicated by 14 bits (bit units)

of "auxdatal"” is defined in "auxbits." At this time, the size
of "audbits™ is described in "nauxbits." In the present
technology, "metadata ()" is defined as space of "auzbits."
[0058]

Fig. 6 illustrates a configuration (syntax) of the "data
streamelement (DSE)." "element instance_tag" is configured
with4bitsandindicatesadatatypein"data stream element,"
when the DSE is a unified user data, a value thereof may be
"0." "Data byte align flag" is set to "1," and the entire
DSE is byte-aligned. A value of "count" or "esc_count"
indicating the number of additional bytes is appropriately
decided according to the size of the user data. 1Inthepresent

technology, "metadata()" is defined as space of



10

15

20

25

30

CA 02923532 2016-03-07

18
SP358497W000

"data stream byte."

[0059]
Figs.7to9%9illustrateageneral-purposemetadatasyntax.

Fig. 10 illustrates main data specifying content (semantics)

in the general-purpose metadata syntax.

[0060]

An 8-bit field of "sync byte" is regarded as a unique
word indicating a metadata container. An 8-bit field of
"metadata type" indicates type information of metadata.
Based on the type information, it is possible to selectively
transmit a plurality of types of metadata. For example,
"00000001" indicates that transmitted metadata is access
information of another service to collaborate with.

[0061]

An 1l-bit field of "metadata_length" indicates the
number of subsequent bytes. A 3-bit field of "metadata_ID"
indicatesanidentifieridentifyingakindinatypeofmetadata.
Based on this identifier, it is possible to simultaneously
transmit a plurality of kinds of information having the same
type.

[0062]

A3-bit fieldof "metadata counter"iscount information
indicating what number divisional information is whena series
of metadata is dividedand transmitted. The count information
is a count value of a counter that increases in units of audio
frames. A 1-bit field of "metadata start flag" indicates
whether or not it is first divisional information when a series
of metadata (metadata packets) is divided and transmitted.
For example, "1" indicates that it is the first divisional
information, and "O0" indicates that it is divisional

information subsequent todivisional informationofaprevious
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frame other than the first divisional information.
[0063]

Fig. 11 illustrates a change example of
"metadata_ counter" and "metadata_start_flag" when a series
of metadata (metadata packets) is divided into three, and the
three pieces of divisional information are embedded in the
user data regions of the three audio frames. In the first
audio frame, "metadata counter=0" and
"metadata start flag=1l" are set. In the next audio frame,
"metadata counter=1" and "metadata_start_flag=0" are set.
In the last audio frame, "metadata_counter=2" and
"metadata_start_ flag=0" are set.

[0064]

Referring back to Fig. 7, a 1-bit field of
"sync_control flag" indicates whether or not the metadata is
synchronization-managed. "1" indicates that the metadatais
synchronization-managed through a PTS in "PTS management () ."
"0" indicates that themetadataisnot synchronization-managed.
When "sync_control flag"is"1,"thereis"PTS_management()."
[0065]

Fig. 8 illustrates a structure (syntax) of
"PTS management (), " and there is time information indicated
by PTS[32-0] of 33 bits. Fig. 12 illustrates an example in
which a plurality of pieces of metadata are managed to be
synchronized with synchronization targets. In this example,
metadata (ID1) is synchronized with an audio PTS1, metadata
(ID2) is synchronized with a video PTS1, and metadata (ID3)
is synchronized with an audio PTS2 and a video PTS2.
[0066]

Referring back to Fig. 7, "data byte" corresponding to

the number of bytes indicated by "metadata_length" configures
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the entire metadata packet "Metadata packet ()" or any one of
a plurality of pieces of divisional information obtained by
dividing the metadata packet "Metadata packet()."

[0067]

Fig. 9 illustrates a configuration (syntax) of the
metadata packet "metadata packet()." An 8-bit field of
"packet type" indicates type information of metadata,
similarly tothe 8-bit fieldof "metadata type" inthemetadata
"metadata ()" (see Fig. 7). A lo6-bit field of
"metadata packet length" indicates the number of subsequent
bytes. The metadata is described in "data byte"
corresponding to the number of bytes indicated by
"metadata packet length.™
[0068]

Next, "metadata packet ()" when metadata is access
information (metadata for linkingservice) of another service,
that is, "metadata linking Packet ()" will be described. 1In
the case of a connection to a server of a link service or the
like, as a supply source server of content or a service,
individual charactersof "http://www/xxx/com/yyy.zzz" become
"unit data" by character data. Further, other control codes
are included in "unit data" based on a protocol that is
separately defined.

[0069]

Fig. 13 illustrates a syntax of
"metadata linking packet()." Fig. 14 illustrates main data
specifying content (semantics) of
"metadata linking packet()." An 8-bit field of
"packet type" indicates that a type of metadata is another
service access information. A 16-bit field of

"metadata linking_packet length" indicates the number of
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subsequent bytes. An 8-bit field of "number of units"
indicates the number of metadata elements.
[0070]

An 8-bit field of "unit ID" indicates an identifier
identifying a unit. An 8-bit field of "unit size" indicates
a size of a metadata element (metadata_element). An 8-bit
field of "extended size" indicates an extension of aunit size
(unit_size). When the unit size (unit_size) exceeds 254,
unit size=255 is set, and an extended size (exended_size) is
input. An 8-bit field of "unit data" indicates a metadata
element (metadata element).

[0071]

Fig. 15 illustrates an example in which a plurality of
metadata units are managed to be synchronized with
synchronization targets. In this example, a unit (Unit_ID1)
of the metadata (ID1) is information for designating a link
server by a URL, and a unit (Unit IDZ2) of the metadata (ID1)
is a command group for controlling "Activate" or "Inactivate."
In this example, a unit (Unit_ID1) of the metadata (ID2) is
information for designating a link server by a URL, and a unit
(Unit ID2) of the metadata (ID2) is a command group for
performing control on a link service such as "Activate" or
"Inactivate."

[0072]

Theunit (Unit ID1) of themetadata (ID1) issynchronized
with the audio PTS1. Theunit (Unit ID2) of themetadata (IDI)
is synchronized with the video PTS1. The unit (Unit_ID1) of
the metadata (ID2) is synchronized with the audio PTS2 and
the video PTS2.

[0073]

[Details of audio user data descriptor]
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Fig. 16 illustrates an exemplary structure (syntax) of
the audio user data descriptor (audio_userdata_descriptor).
Fig. 17 illustrates content of main information (semantics)
in the exemplary structure.

[0074]

An 8-bit field of "descriptor tag" indicates a
descriptor type. Here, an 8-bit field of "descriptor tag"
indicates the audio user data descriptor. An 8-bit field of
"descriptor length" indicatesalength (size) of adescriptor,
and indicates the number of subsequent bytes as a length of
a descriptor.

[0075]

An 8-bit field of "audio codec_type" indicates an audio
encoding scheme (a compression format). For example, "1"
indicates "MPEG4 AAC, " "2" indicates "USAC, " and "3" indicates
"AC3." As this information is added, at the reception side,
it is possible to easily detect an encoding scheme of audio
data in the audio stream.

[0076]

A 3-bit field of "metadata type" indicates a type of
metadata. For example, "1" indicates that metadata is access
information of another service to collaborate with. As this
information is added, at the reception side, it is possible
to easily detect a type of metadata, that is, what metadata
it is and determine whether or not the metadata is acquired,
for example.

[0077]

1-bit flag information of "coordinated control_flag"
indicates whether or not the metadata is inserted into only
the audiostream. Forexample, "1" indicatesthat themetadata

is inserted into a stream of another component as well, and
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"0" indicates that themetadata is inserted into only the audio
stream. As this information is added, at the reception side,
it is possible to easily detect whether or not the metadata
is inserted into only the audio stream.

(00781

A 3-bit field of "frequency type" indicates a type of
insertion frequency of the metadata into the audio stream.
For example, "1" indicates that one user data (metadata) is
inserted into each audio access unit. "2" indicates that one
or more pieces of user data (metadata) are inserted into each
audio access unit. "3" indicates that at least one user data
(metadata) is inserted into a first audio access unit for each
group including a random access point. As this information
is added, at the receptionside, it ispossible toeasilydetect
the insertion frequency of the metadata into the audio stream.
[0079]

Fig. 18(a) illustrates an arrangement example of video
andaudioaccessunitsinthetransportstreamTS. "VAU" stands
for a video access unit. "AAU" stands for an audio access
unit. Fig. 18(b) illustrates that one user data (metadata)
is inserted into each audio access unit when "frequency_type
= 1" is set.

[0080]

Fig. 18(c) illustrates that one user data (metadata)
is inserted into each audio access unit when "frequency type
= 2" is set. One or more pieces of user data (metadata) are
inserted into one audio access unit. Fig. 18(d) illustrates
that at least one user data (metadata) is inserted intoa first
audio access unit for each group including a random access
point when "frequency type = 3" is set.

[0081]
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[Configuration of transport stream TS]

Fig. 19 illustrates an exemplary configuration of the
transport stream TS. 1In the exemplary configuration, there
is a PES packet "video PES" of a video stream indicated by
PID1, and there is a PES packet "audio PES" of an audio stream
indicated by PID2. The PES packet is configured with a PES
header (PES header) and a PES payload (PES_payload). Time
stamps of a DTS and a PTS are inserted into the PES header.
There is the user data region including the metadata in the
PES payload of the PES packet of the audio stream.

[0082]

The transport stream TS includes a PMT as program
specific information (PSI). The PSI is information
describing a program to which each elementary stream included
in the transport streambelongs. The program map table (PMT)
includes aprogramloopdescribing informationassociatedwith
the entire program.

[0083]

The PMT further includes an elementary stream loop
including informationassociatedwitheachelementary stream.
In this exemplary configuration, there is a video elementary
streamloop (avideoES loop) corresponding tothevideo stream,
and there is an audio elementary stream loop (an audio ES loop)
corresponding to the audio stream.

[0084]

In the video elementary stream loop (the video ES loop),
information such as a stream type and a packet identifier (PID)
is arranged in association with the video stream, and a
descriptor describing information associated with the video
stream is arranged as well. A value of "Stream type" of the

video stream is set to "0x24," and the PID information is
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regarded to indicate PID1 allocated to the PES packet "video
PES" of the video streamas described above. AHEVCdescriptor
is arranged as one of the descriptors.

[0085]

In the audio elementary stream loop (the audio ES loop),
information such as a stream type and a packet identifier (PID)
are arranged in association with the audio stream, and a
descriptor describing information associated with the audio
stream is arranged as well. A value of "Stream type" of the
audio stream is set to "0x1ll," and the PID information is
regarded to indicate PID2 allocated to the PES packet " audio
PES" of the audio stream as described above. The audio user
data descriptor (audio userdata_descriptor) is arranged as
one of the descriptors.

[0086]

[Exemplary configuration of set top box]

Fig. 20 illustrates an exemplary configuration of the
set top box 200. The set top box 200 includes an antenna
terminal 203, adigital tuner 204, a demultiplexer 205, avideo
decoder 206, an audio framing unit 207, a HDMI transmitting
unit 208, and a HDMI terminal 209. The set topbox 200 includes
a CPU 211, a flash ROM 212, a DRAM 213, an internal bus 214,
a remote controller receivingunit 215, and a remote controller
transmitter 216.

(00871

The CPU 211 controls operations of the respective units
of the set top box 200. The flash ROM 212 stores control
software and holds data. The DRAM 213 configures a work area
of the CPU 211. The CPU 211 activates software read from the
flash ROM 212 or develops data onto the DRAM 213 and activates

software, and controls the respective units of the set top
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box 200.
[0088]

The remote controller receiving unit 215 receives a
remote control signal (a remote controller code) transmitted
from the remote controller transmitter 216, and supplies the
remote control signal (the remote controller code) to the CPU
211. The CPU 211 controls the respective units of the set
top box 200 based on the remote controller code. The CPU 211,
the flashROM212, andthe DRAM 213 are connected to the internal
bus 214.

[0089]

The antenna terminal 203 is a terminal through which
a television broadcast signal received through a reception
antenna (not illustrated) is input. The digital tuner 204
processes the televisionbroadcast signal input to the antenna
terminal 203, andoutputs the transport streamTS corresponding
to a channel selected by the user.

[0090]

The demultiplexer 205 extracts the packet of the video
stream from the transport stream TS, and transfers the packet
of thevideo streamto the video decoder 206. Thevideodecoder
206 reconfigures the video stream from the video packet
extractedbythedemultiplexer 205, performs adecodingprocess,
and obtains uncompressed image data. The demultiplexer 205
extracts the packet of the audio stream from the transport
streamTS and reconfigures the audio stream. Theaudio framing
unit 207 performs framing on the audio stream reconfigured
as described above.

[0091]
The demultiplexer 205 extracts various kinds of

descriptors and the like from the transport stream TS, and
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transmits the extracted descriptors and the like to the CPU
211. Here, the descriptor also includes the audio user data
descriptor serving as the identification information
indicating that the metadata is inserted into the audio stream
(see Fig. 16).

[0092]

The HDMI transmitting unit 208 transmits the
uncompressed image data obtained through the video decoder
206 and the audio stream framed by the audio framing unit 207
through the HDMI terminal 209 according to communication
complying with the HDMI. The HDMI transmittingunit 208 packs
the image data and the audio stream for transmission through
the TMDS channel of the HDMI, and transfers the resulting data
to the HDMI terminal 209.

[0093]

The HDMI transmitting unit 208 inserts the
identification information indicating that the metadata is
inserted into the audio stream under control of the CPU 211.
The HDMI transmitting unit 208 inserts the audio stream and
the identification information into the blanking period of
time of the image data. The HDMI transmitting unit 209 will
be described in detail.

[0094]

In this embodiment, the HDMI transmitting unit 208
inserts the identification information into the audio
InfoFrame packet arranged in the blanking period of time of
the image data. The audio InfoFrame packet is arranged in
a data island period.

[0095]
Fig. 21 illustrates an exemplary structure of the audio

InfoFrame packet. In the HDMI, supplementary information
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related to a sound can be transmitted from a source device
to a sink device through the audio InfoFrame packet.
[0096)

"Packet Type" indicating a kind of a data packet is
defined in a 0-th byte, and the audio InfoFrame packet is set
to "0x84." Version information of a packet data definition
is described in a 1st byte. Information indicating a packet
length is described in a 2nd byte.

[0097]

In this embodiment, 1-bit flag information of
"userdata presence flag" isdefinedinaSthbitof a5thbyte.
When the flag infermation is "1," the identification
information is defined in a 9th byte. 7th to 5th bits are
used as a field of "metadata type," a 4th bit is used as a
field of "coordinated control flag," and 2nd to O-th bits are
used as a field of "frequency type." Although a detailed
description is omitted, the respective fields indicate the
same information as the respective fields in the audio user
data descriptor illustrated in Fig. 16.

[0098]

An operation of the set top box 200 will briefly be
described. The television broadcast signal input to the
antenna terminal 203 is supplied to the digital tuner 204.
Thedigital tuner 204 processes the televisionbroadcast signal,
and outputs the transport stream TS corresponding to the
channel selected by the user.

[0099]

The transport stream TS output from the digital tuner
204 is supplied to the demultiplexer 205. The demultiplexer
205 extracts the packet of the video elementary stream from

the transport stream TS, and transfers the packet of the video
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elementary stream to the video decoder 206.
{0100]

The video decoder 206 reconfigures the video stream from
the video packet extracted by the demultiplexer 205, then
performs the decoding process on the video stream, and obtains
the image data. The image data is supplied to the HDMI
transmitting unit 208.

[0101]

The demultiplexer 205 extracts the packet of the audio
stream fromthe transport stream TS, and reconfigures the audio
stream. The audio stream is framed by the audio framing unit
207 and then supplied to the HDMI transmittingunit 208. Then,
the HDMI transmitting unit 208 packs the image data and the
audio stream, and transmits the resulting data from the HDMI
terminal 209 to the HDMI cabkle 400.

[0102]

The demultiplexer 205 extracts various kinds of
descriptors and the like from the transport stream TS, and
transfers the descriptors and the like to the CPU 211. Here,
the descriptor also includes the audio user data descriptor,
and the CPU 211 detects that the metadata is inserted into
the audio stream based on the descriptor.

[0103]

The HDMI transmitting unit 208 inserts the
identification information indicating that the metadata is
inserted into the audio stream into the audio InfoFrame packet
arranged in the blanking period of time of the image data under
control of the CPU 211. Thus, the identification information
indicating that the metadata is inserted into the audio stream
is transmitted from the set top box 200 to the HDMI television

receiver 300.
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[0104]

[Exemplary configuration of television receiver]

Fig. 22 illustrates an exemplary configuration of the
television receiver 300. The television receiver 300
includes an antenna terminal 305, a digital tuner 306, a
demultiplexer 307, a video decoder 308, a video processing
circuit 309, a panel driving circuit 310, and a display panel
311.

[0105]

The television receiver 300 includes an audio decoder
312, an audio processing circuit 313, an audio amplifying
circuit 314, a speaker 315, a HDMI terminal 316, a HDMI receiving
unit 317, and a communication interface 318. The television
receiver 300 includes a CPU 321, a flash ROM 322, a DRAM 323,
an internal bus 324, a remote controller receiving unit 325,
and a remote controller transmitter 326.

[0106]

The CPU 321 controls operations of the respective units
of the television receiver 300. The flash ROM 322 stores
control software and holds data. The DRAM 323 configures a
work area of the CPU 321. The CPU 321 activates software read
from the flash ROM 322 or develops data onto the DRAM 323 and
activates software, and controls the respective units of the
television receiver 300.

[0107]

The remote controller receiving unit 325 receives a
remote control signal (a remote controller code) transmitted
from the remote controller transmitter 326, and supplies the
remote control signal (the remote controller code) to the CPU
321. The CPU 321 controls the respective units of the

television receiver 300 based on the remote controller code.
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The CPU 321, the flash ROM 322, and the DRAM 323 are connected
to the internal bus 324.
[0108]

The communication interface 318 performs communication
with a server located on a network such as the Internet under
control of the CPU 321. The communication interface 318 is
connected to the internal bus 324.

[0109]

The antenna terminal 305 is a terminal through which
a television broadcast signal received through a reception
antenna (not illustrated) is input. The digital tuner 306
processes the televisionbroadcast signal input to the antenna
terminal 305, andoutputs the transport streamTS corresponding
to a channel selected by the user.

[0110]

The demultiplexer 307 extracts the packet of the video
stream from the transport stream TS, and transfers the packet
of the video streamto the video decoder 308. Thevideodecoder
308 reconfigures the video stream from the video packet
extractedbythedemultiplexer 307, performsadecodingprocess,
and obtains uncompressed image data.

[0111]

The demultiplexer 205 extracts the packet of the audio
stream from the transport stream TS and reconfigures the audio
stream. The demultiplexer 307 extracts various kinds of
descriptors and the like from the transport stream TS, and
transmits the extracted descriptors and the like to the CPU
321. Here, the descriptor also includes the audio user data
descriptor serving as the identification information
indicating that the metadata is inserted into the audio stream

(see Fig. 16). The video decoder 308 reconfigures the video
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stream from the video packet extracted by the demultiplexer
307, performs the decoding process, and obtains the
uncompressed image data.

[0112]

The HDMI receiving unit 317 receives the image data and
the audio stream supplied to the HDMI terminal 316 via the
HDMI cable 400 according to communication complying with the
HDMI. The HDMI receiving unit 317 extracts various control
information inserted into the blanking period of time of the
image data, and transmits the extracted control information
to the CPU 321. Here, the control information also includes
the identification information that indicates that the
metadata is inserted into the audio stream and is inserted
into the audio InfoFrame packet (see Fig. 21). The HDMI
receiving unit 317 will be described in detail later.
[0113]

The video processing circuit 309 obtains a display image
data by performing a scaling process, a synthesis process,
and the like on the image data that is obtained through the
video decoder 308 or the HDMI receiving unit 316 and the image
data received from the server on the network through the
communication interface 318.

[0114]

The panel driving circuit 310 drives the display panel
311 based on the display image data obtained through the video
processing circuit 309. The display panel 311 is configured
with, for example, a liquid crystal display (LCD), an organic
electroluminescencedisplay (organicELdisplay), or thelike.
[0115]

The audio decoder 312 obtains uncompressed audio data

by performing a decoding process on the audio stream that is
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obtained through the demultiplexer 307 or the HDMI receiving
unit 317. Theaudiodecoder312extracts themetadatainserted
into the audio stream, and transmits the extracted metadata
totheCPU321. TheCPU32lappropriatelycausestherespective
units of the television receiver 300 to performa process using
the metadata.

[0116]

The audio processing circuit 313 performs a necessary
process such as D/A conversion on the audio data obtained
through the audio decoder 312. The audio amplifying circuit
314 amplifies an audio signal output from the audio processing
circuit 313, and supplies the amplified audio signal to the
speaker 315.

[0117]

An operation of the television receiver 300 illustrated
inFig. 22willbrieflybedescribed. Thetelevisionbroadcast
signal input to the antenna terminal 305 is supplied to the
digital tuner 306. The digital tuner 306 processes the
television broadcast signal and obtains the transport stream
TS corresponding to the channel selected by the user.
[0118]

The transport stream TS obtained through the digital
tuner 306 is supplied to the demultiplexer 307. The
demultiplexer 307 extracts the packet of the video stream from
the transport stream TS, and supplies the packet of the video
stream to the video decoder 308. The video decoder 308
reconfigures the video stream from the video packet extracted
by the demultiplexer 307, performs the decoding process, and
obtains the uncompressed image data. The image data is
supplied to the video processing circuit 309.

[0119]



10

15

20

25

30

CA 02923532 2016-03-07

34
SP358497W0O00

The demultiplexer 307 extracts the packet of the audio
stream fromthe transport stream TS, and reconfigures the audio
stream. The audio stream is supplied to the audio decoder
312. The demultiplexer 307 extracts various kinds of
descriptors and the like from the transport stream TS, and
transfers the descriptors and the like to the CPU 321.
[0120]

The descriptor also includes the audio user data
descriptor serving as the identification information
indicating that themetadatais insertedinto the audio stream.
Thus, the CPU 321 controls the operation of the audio decoder
312 based on the identification information such that the
metadata is extracted from the audio stream.

[0121]

The HDMI receiving unit 317 receives the image data and
the audio stream supplied to the HDMI terminal 316 via the
HDMI cable 400 according to communication complying with the
HDMI. The image data is supplied to the video processing
circuit 309. The audio streamis suppliedto the audiodecoder
312.

[0122]

The HDMI receiving unit 317 extracts various control
information inserted into the blanking period of time of the
image data, and transmits the extracted control information
to the CPU 321. Here, the control information also includes
the identification information that indicates that the
metadata is inserted into the audio stream and is inserted
into the audio InfoFrame packet. Thus, the CPU 321 controls
the operation of the audio decoder 312 based on the
identificationinformation suchthat themetadataisextracted

from the audio stream.
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[0123]

The video processing circuit 309 obtains a display image
data by performing a scaling process, a synthesis process,
and the like on the image data that is obtained through the
video decoder 308 or the HDMI receiving unit 317 and the image
data received from the server on the network through the
communication interface 318. Here, when the television
broadcast signal is received and processed, the video
processing circuit 309 deals with the image data obtained
through the video decoder 308. On the other hand, when the
set top box 200 is connected through a HDMI interface, the
videoprocessingcircuit 309deals with the image data obtained
through the HDMI receiving unit 317.

[0124]

The display image data obtained through the video
processingcircuit 309 is suppliedto the panel drivingcircuit
310. The panel driving circuit 310 drives the display panel
311 based on the display image data. As a result, the image
corresponding to the display image data is displayed on the
display panel 311.

[0125]

The audio decoder 312 obtains the uncompressed audio
data by performing the decoding process on the audio stream
that is obtained through the demultiplexer 307 or the HDMI
receiving unit 316. Here, when the television broadcast
signal is received and processed, the audio decoder 312 deals
with the audio stream obtained through the demultiplexer 307.
On the other hand, when the set top box 200 is connected through
the HDMI interface, the audio decoder 312 deals with the audio
stream obtained through the HDMI receiving unit 317.
[0126]
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The audio data obtained through the audio decoder 312
is supplied to the audio processing circuit 313. The audio
processing circuit 313 performs a necessary process such as
D/A conversion on the audio data. The audio data is amplified
by the audio amplifying circuit 314 and supplied to the speaker
315. Asaresult, the soundcorresponding to the display image
of the display panel 311 is output from the speaker 315.
[0127]

The audio decoder 312 extracts the metadata inserted
into the audio stream. For example, the metadata extraction
process is reliably performed without waste by the CPU 321
detecting that the metadata is inserted into the audio stream
based on the identification information and controlling the
operation of the audio decoder 312 as described above.
[0128]

The metadata extracted by the audio decoder 312 as
described above is transferred to the CPU 321. The CPU 321
appropriately controls the respective units of the television
receiver 300 such that the process using the metadata is
performed. For example, the image data is acquired from the
server on the network, andamulti-screendisplay is performed.
[0129]

[Exemplary configuration of HDMI transmitting unit and
HDMI receiving unit]

Fig. 23 illustrates an exemplary configuration of the
HDMI transmitting unit (HDMI source) 208 of the set top box
200 illustrated in Fig. 20 and the HDMI receiving unit (HDMI
sink) 317 of the television receiver 300 illustrated in Fig.
22.

[0130]

The HDMI transmitting unit 208 transmits a differential
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signal corresponding to pixel data of an image of one
uncompressed screen to the HDMI receiving unit 317 in one
direction through a plurality of channels during an effective
image period (hereinafter, also referred to appropriately as
an "active video period"). Here, the effective image period
is a period obtained by subtracting a horizontal blanking
period of time and a vertical blanking period of time from
a period ranging from a certain vertical synchronous signal
to a next vertical synchronous signal. The HDMI transmitting
unit 208 transmits a differential signal corresponding to at
least audio data or control data attached to an image, other
auxiliary data, and the like to the HDMI receiving unit 317
in one direction through a plurality of channels in the
horizontal blanking period of time or the vertical blanking
period of time.

[0131]

Transmission channels of a HDMI system configured with
the HDMI transmitting unit 208 and the HDMI receiving unit
317 include the following transmission channels. In other
words, there are three TMDS channels #0 to #2 as a transmission
channel used for serially transmitting pixel data and audio
data from the HDMI transmitting unit 208 to the HDMI receiving
unit 317 inonedirectioninsynchronizationwithapixel clock.
Further, as a transmission channel used for transmitting the
pixel clock, there is a TMDS clock channel.

[0132]

The HDMI transmitting unit 208 includes a HDMI
transmitter 81. For example, the transmitter 81 converts
pixel data of an uncompressed image into a corresponding
differential signal, and serially transmits the differential

signal to the HDMI receiving unit 317 connected through the
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HDMI cable 400 inonedirectionthroughapluralityof channels,
that is, the three TMDS channels #0, #1, and #2.
[0133]

The transmitter 81 converts the audio data attached to
the uncompressed image, the necessary control data, other
auxiliary data, and the like into the corresponding
differential signal, and serially transmits the differential
signal to the HDMI receiving unit 317 in one direction through
the three TMDS channels #0, #1, and #2.

[0134]

Further, the transmitter 81 transmits the pixel clock
synchronizedwith the pixel data transmitted through the three
TMDS channels #0, #1, and #2 to the HDMI receiving unit 317
connected through the HDMI cable 400 through the TMDS clock
channel. Here, thepixeldataofl0Obitsistransmittedthrough
one TMDS channel #i (i = 0, 1, and 2) during one clock of the
pixel clock.

[0135]

The HDMI receiving unit 317 receives the differential
signal corresponding to the pixel data transmitted from the
HDMI transmittingunit 208 inonedirectionthroughaplurality
of channels in the active video period. The HDMI receiving
unit 317 receives the differential signal corresponding to
the audio data or the control data transmitted from the HDMI
transmitting unit 208 in one direction through a plurality
of channels in the horizontal blanking period of time or the
vertical blanking period of time.

[0136]

In other words, the HDMI receiving unit 317 includes

a HDMI receiver 82. The HDMI receiver 82 receives the

differential signal corresponding to the pixel data and the
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differential signal corresponding to the audio data or the
control data transmitted from the HDMI transmitting unit 208
in one direction through the TMDS channels #0, #1, and #2.
In this case, the receiving is performed in synchronization
with the pixel clock transmitted from the HDMI transmitting
unit 208 through the TMDS clock channel.

[0137]

The transmission channels of the HDMI system include
a display data channel (DDC) 83 and a transmission channels
called a CEC line 84 in addition to the TMDS channels #0 to
#2 and the TMDS clock channel. The DDC 83 is configured with
two signal lines (not illustrated) included in the HDMI cable
400. The DDC 83 is used when the HDMI transmitting unit 208
reads enhanced extended display identificaticn data (E-EDID)
from the HDMI receiving unit 317.

[0138]

The HDMI receiving unit 317 includes an EDID read only
memory (ROM) 85 that stores the E-EDID serving as performance
information related to its performance
(configuration/capability) in addition to the HDMI receiver
81. The HDMI transmitting unit 208 reads the E-EDID from the
HDMI receiving unit 317 connected through the HDMI cable 400
through the DDC 83, for example, according to a request from
the CPU 211 (see Fig. 20).

[0139]

The HDMI transmittingunit 208 transfers the read E-EDID
to the CPU 211. The CPU 211 stores the E-EDID in the flash
ROM 212 or the DRAM 213.

[0140]
The CEC line 84 is configured with a single signal line

(not illustrated) included in the HDMI cable 400 and used for
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performing two-way communication of control data between the
HDMI tranémitting unit 208 and the HDMI receiving unit 317.
The CEC line 84 configures a control data line.

[0141]

The HDMI cable 400 includes a line (HPD line) 86 connected
to a pin called a hot plug detect (HPD). A source device can
detect a connection of a sink device using the line 86. The
HPD line 86 is used as a HEAC-line configuring a two-way
communication path as well. The HDMI cable 400 includes a
power line 87 used for supplying electric power from the source
device to the sinkdevice. The HDMI cable 400 further includes
autility line 88. The utility line 88 is used as a HEAC+line
configuring the two-way communication path as well.

[0142]

Fig. 24 illustrates various kinds of transmission data
periods when image data of 1920 pixels x 1080 lines are
transmitted through the TMDS channels #0, #1, and #2. There
are three kinds of periods, that is, a video data period 17,
a data island period 18, and a control period 19 in a video
field in which transmission data is transmitted through the
three TMDS channels #0, #1, and #2 of the HDMI.

[0143]

Here, the video field period is a period ranging from
a rising edge (Active Edge) of a certain vertical synchronous
signal to a rising edge of a next vertical synchronous signal
and divided into a horizontal blanking period of time 15
(Horizontal Blanking), a vertical blanking period of time 16
(Vertical Blanking), and an effective pixel period 14 (Active
Video) serving as a period obtained by subtracting the
horizontal blanking period of time and the vertical blanking

period of time from the video field period.
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[0144]

The video data period 17 is allocated to the effective
pixelperiodl4. Inthevideodataperiodl7, dataofeffective
pixels (Active Pixels) of 1920 pixels x 1080 lines configuring
image data of one uncompressed screen is transmitted. The
data island period 18 and the control period 19 are allocated
to the horizontal blanking period of time 15 and the vertical
blanking period of time 16. In the data island period 18 and
the control period 19, the auxiliary data is transmitted.
[0145]

In other words, the data island period 18 is allocated
to a part of the horizontal blanking period of time 15 and
a part of the vertical blanking period of time 16. 1In the
data island period 18, among the auxiliary data, a packet of
data irrelevant to control, for example, a packet of the audio
data is transmitted. The control period 19 is allocated to
another part of the horizontal blanking period of time 15 and
another part of the vertical blanking period of time 16. In
the control period 19, among the auxiliary data, a packet of
datarelevant tocontrol, forexample, thevertical synchronous
signal, the horizontal synchronous signal, a control packet,
and the like are transmitted.

(0146]

Next, a specific example of the process using the
metadata in the television receiver 300 will be described with
reference to Fig. 25. The television receiver 300 acquires,
for example, an initial server URL, network service
identification information, a target file name, a session
start/end command, amedia recording/reproducing command, and
the like as the metadata.

[0147]
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The television receiver 300 serving as a network client
accesses a primary server using the initial server URL. Then,
the television receiver 300 acquires information such as a
streaming server URL, a target file name, aMIME type indicating
a type of a file, and media reproduction time information from
the primary server.

[0148]

Then, the television receiver 300 accesses a streaming
server using the streaming server URL. Then, the television
receiver 300 designates the target file name. Here, when a
service is received in a multicast manner, the television
receiver 300 specifies a service of a program based on network
identification information and service identification
information.

[0149]

Then, the television receiver 300 starts or ends a
session with the streaming server according to the session
start/end command. Further, the television receiver 300
acquires media data from the streaming server using the media
recording/reproducing command during the session with the
streaming server.

[0150]

In the example of Fig. 25, the primary server and the
streaming server are separately arranged. However, the
servers may integrally be configured.

[0151]

Fig. 26 illustrates a transition example of a screen
display when the television receiver 300 accesses the network
service based on themetadata. Fig. 26(a) illustrates a state
in which no image is displayed on the display panel 311. Fig.

26 (b) illustrates a state inwhichbroadcast reception starts,
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and main content related to the broadcast reception is
displayed on the display panel 311 in a full-screen display
form.

[0152]

Fig. 26(c) illustrates a state in which there is access
to the service based on the metadata, and a session starts
between the television receiver 300 and the server. 1In this
case, the display of the main content related to the broadcast
reception is changed from the full-screen display to the
partial-screen display.

(0153]

Fig. 26(d) illustrates a state in which media
reproduction fromthe server is performed, and network service
content 1 is displayed on the display panel 311 in parallel
with the display of the main content. Fig. 26(e) illustrates
astateinwhichmediareproduction fromthe server isperformed,
and network service content 2 is displayed on the display panel
311 to be superimposed on the main content together with the
network service content 1 in parallel with the display of the
main content.

(0154]

Fig. 26 (f) illustrates a state in which the reproduction
of the service content from the network ends, and the session
between the television receiver 300 and the server ends. In
this case, the display panel 311 returns to the state in which
the main content related to the broadcast reception is
displayed in the full-screen display form.

[0155]

The television receiver 300 illustrated in Fig. 22

includes the speaker 314 and has a configuration in which the

audio data obtained by the audio decoder 312 is supplied to
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the speaker 315 via the audio processing circuit 313 and the
audio amplifying circuit 314, and thus the sound is output
from the speaker 315 as illustrated in Fig. 27.

[0156]

However, as illustrated in Fig. 28, the television
receiver 300 may have a configuration in which no speaker is
arranged, and the audio stream obtained by the demultiplexer
307 or the HDMI receivingunit 317 is supplied froman interface
unit 331 to an external speaker system 350. The interface
unit 331 is a digital interface such as a high-definition
multimedia interface (HDMI), a Sony Philips digital interface
(SPDIF), or a mobile high-definition link (MHL).

[0157]

In this case, an audio decoder 35la arranged in the
external speaker system 350 performs the decoding process on
the audio stream, and thus the sound is output from the external
speaker system 350. Further, even when the television
receiver 300 is equipped with the speaker 315 (see Fig. 27},
the audio stream may be supplied from the interface unit 331
to the external speaker system 350 (see Fig. 28).

[0158]

As described above, in the image display system 10
illustrated in Fig. 1, the broadcast transmission device 100
inserts the metadata into the audio stream, and inserts the
identification information indicating that the metadata is
inserted into the audio streaminto the layer of the container.
Thus, the reception side (the set topbox 200 and the television
receiver 300) can easily recognize that the metadata 1is
inserted into the audio stream.

[0159]

Further, in the image display system 10 illustrated in
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Fig. 1, the set top box 200 transmits the audio stream into
which the metadata is inserted to the television receiver 300
together with the identification information indicating that
the metadata is inserted into the audio stream according to
the HDMI. Thus, the television receiver 300 can easily
recognize that the metadata is inserted into the audio stream
and acquire and use the metadata reliably without waste Dby
performing the process of extracting the metadata inserted
into the audio stream based on the recognition.

[0160]

Further, in the image display system 10 illustrated in
Fig. 1, the television receiver 300 extracts the metadata from
the audio stream based on the identification information
received together with the audio stream and uses the extracted
metadata for a process. Thus, it is possible to acquire the
metadata inserted into the audio streamreliably without waste
and execute the process using the metadata appropriately.
[0161]

<2. Modified examples>

In the above embodiment, the set topbox 200 is configured
toreceive the imagedataandthe audio streamfromthebroadcast
signal transmitted fromthebroadcast transmissiondevice 100.
However, the set top box 200 may be configured to receive the
image data and the audio stream from the delivery server (the
streaming server) via the network.

[0162]

Further, in the above embodiment, the set top box 200
is configured to transmit the image data and the audio stream
to the television receiver 300. However, the image data and
the audio stream may be transmitted to a monitor device, a

projector, or the like instead of the television receiver 300.



10

15

20

25

30

CA 02923532 2016-03-07

46
SP358497W000

Instead of the set top box 200, a recorder with a reception
function, a personal computer, or the like may be used.
[0163]

Further, in the above embodiment, the set top box 200
and the television receiver 300 are connected through the HDMI
cable 400. However, even whether the set top box 200 and the
television receiver 300 are connected through a digital
interface similar to the HDMI in a wired manner or a wireless
manner, the invention can similarly be applied.

[0164]

Further, in the above embodiment, the image display
system10 is configuredwith the broadcast transmissiondevice
100, the set top box 200, and the television receiver 300.
However, an image display system 10A may be configured with
the broadcast transmission device 100 and the television
receiver 300 as illustrated in Fig. 29.

[0165]

Further, in the above embodiment, the container is the
transport stream (MPEG-2 TS). However, the present
technology can similarly be applied even to the system inwhich
delivery is performed through a container of MP4 or any other
format. For example, there are an MPEG-DASH-based stream
delivery system, a transceiving system that deals with an MPEG
media transport (MMT) structure transmission stream, and the
like.

[0166]
(1)

A transmission device, including:

a transmitting unit that transmits a container of a
predetermined format including an audio stream into which

metadata is inserted; and
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an information inserting unit that inserts
identification information indicating that the metadata is
inserted into the audio stream into a layer of the container.
(2)

The transmission device according to (1),

wherein the metadata includes network access
information.
(3)

The transmission device according to (2),

wherein the networkaccess information isnetworkaccess
information used for acquiring media information related to
image data included in a video stream included in the container
from a server on a network.
(4)

The transmission device according to (1),

wherein the metadata includes reproduction control
information of media information.
(5)

The transmission device according to (4),

wherein the media information is media information
related to image data included in a video stream included in
the container.
(6)

The transmission device according to any ¢f (1) to (5),

wherein information of an encoding scheme of audio data
in the audio streamis added to the identificationinformation.
(7

The transmission device according to any of (1) to (6),

wherein type information indicating a type of the

metadata is added to the identification information.
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The transmission device according to any of (1) to (7),
wherein flag information indicating whether or not the
metadata is inserted into only the audio stream is added to
the identification information.
(9)

The transmission device according to any of (1) to (8),

wherein type information indicating a type of an
insertion frequency of the metadata into the audio stream is
added to the identification information.

(10)

A transmission method, including:

a transmission step of transmitting, by a transmitting
unit, a container of a predetermined format including an audio
stream into which metadata is inserted; and

an information insertion step of inserting
identification information indicating that the metadata is
inserted into the audio stream into a layer of the container.
(11)

A reception device, including:

a receiving unit that receives a container of a
predetermined format including an audio stream into which
metadata is inserted, wherein identification information
indicating that the metadata is inserted into the audio stream
is inserted into a layer of the container; and

a transmitting unit that transmits the audio stream to
an external device via a predetermined transmission path
together with the identification information indicating that
the metadata is inserted into the audio stream.

(12)

The reception device according to (11),
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whereinthe transmittingunit transmits the audio stream
and the identification information to the external device by
inserting the audio streamand the identification information
intoablankingperiodof timeof image data obtainedbydecoding
a video stream included in the container and transmitting the
image data to the external device.

(13)

The reception device according to (11) or (12),

wherein the predetermined transmission path is a high
definition multimedia interface (HDMI) cable.

(14)

A reception method, including:

a reception step of receiving, by a receiving unit, a
container of a predetermined format including an audio stream
into which metadata is inserted, wherein identification
information indicating that the metadata is inserted into the
audio stream is inserted into a layer of the container; and

a transmission step of transmitting the audio stream
to an external device via a predetermined transmission path
together with the identification information indicating that
the metadata is inserted into the audio stream.

(15)

A reception device, including:

a receiving unit that receives an audio stream from an
external deviceviaapredeterminedtransmissionpathtogether
with identification information indicating that metadata is
inserted into the audio stream;

ametadata extractingunit that decodes the audio stream
based on the identification information and extracts the
metadata; and

a processing unit that performs a process using the
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metadata.
(16)

The reception device according to (15), further
including,

an interface unit that transmits the audio stream to
an external speaker system.

(17)

The reception device according to (15) or (16),

wherein the predetermined transmission path is a high
definition multimedia interface (HDMI) cable.

(18)

The reception device according to any of (15) to (17),

wherein the metadata includes network access
information, and

the processing unit accesses a predetermined server on
anetworkbasedonthe network access information, andacquires
predetermined media information.

(19)

A reception method, including:

a reception step of receiving, by a receiving unit, an
audio stream from an external device via a predetermined
transmission path together with identification information
indicating that metadata is inserted into the audio stream;

a metadata extraction step of decoding the audio stream
based on the identification information and extracting the
metadata; and

a processing step of performing a process using the
metadata.

(20)
A reception device, including:

a receiving unit that receives a container of a



10

15

20

25

30

CA 02923532 2016-03-07

51
SP358497W0O00

predetermined format including an audio stream into which
metadata is inserted, wherein identification information
indicating that the metadata is inserted into the audio stream
is inserted into a layer of the container; and

ametadata extractingunit that decodes the audio stream
based on the identification information and extracts the
metadata; and

a processing unit that performs a process using the
metadata.

[0167]

One of the main features of the present technology lies
in that the metadata is inserted into the audio stream, and
the identification information indicating that the metadata
is inserted into the audio stream is inserted into the layer
of the container, and thus at the reception side, it ispossible
to easily recognize that the metadata is inserted into the

audio stream (see Fig. 19).

REFERENCE SIGNS LIST

[0168]

10, 10A Image display system

14 Effective pixel period

15 Horizontal blanking period of time
16 Vertical blanking period of time
17 Video data period

18 Data island period

19 Control period

81 HDMI transmitter
82 HDMI receiver
83 DDC

84 CEC line
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Broadcast transmission device
Stream generating unit
Control unit

CPU

Video encoder

Audio encoder
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Audio framing unit
Multiplexer

Set top box (STB)
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Digital tuner

Demultiplexer
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Audio framing unit
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311 Display panel

312 Audio decoder

313 Audio processing circuit

314 Audio amplifying circuit

315 Speaker

316 HDMI terminal

317 HDMI receiving unit

318 Communication interface

321 CPU

322 Flash ROM

323 DRAM

324 Internal bus

325 Remote controller receiving unit
326 Remote controller transmitter
350 External speaker system

400 HDMI cable
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CLAIMS
1. A reception device, comprising:
a receiving unit configured to receive a container of a
specific format,

5 wherein the container includes an audio stream
into which metadata is inserted, and a layer into which
identification information is inserted,

wherein the identification information indicates
that the metadata is inserted into the audio stream;
10 wherein the identification information indicates
a frequency of the metadata inserted in the audio
stream, and
wherein the metadata includes access information
to access a service,
15 and
a transmitting unit configured to transmit the audio stream
and the identification information to an external device via a

transmission path.

20 2. The reception device according to claim 1,
wherein the reception device is configured to
decode a video stream included in the container to obtain a

blanking period of time of image data ,
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insert the audio stream and the identification information

into the blanking period of time of the image data; and

transmit the image data to the external device.

3. The reception device according to claim 2,

wherein the transmission path includes a high definition

multimedia interface (HDMI) cable.

4, The reception device according to any one of claims 1 to 3,

wherein the metadata includes reproduction control information

that indicates reproduction of media associated with a video stream

included in the container.

5. The reception device according to any one of claims 1 to 4,

wherein the identification information indicates a type of the

metadata inserted into the audioc stream.

6. A reception method, comprising:

receiving, by a receiving unit, a container of a specific

format including:

an audio stream into which metadata is inserted, and a

Date regue / Date received 2021-12-02
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layer into which identification information is

inserted,

wherein identification information indicates that

the metadata is inserted into the audio stream;

5 wherein the identification information indicates

a frequency of the metadata inserted in the audio

stream, and

wherein the metadata includes access information

to access a service,

10 and

transmitting the audio stream to an external device via a

transmission path.

7. The reception method according to claim 6, comprising:

15 decoding a video stream included in the container to

obtain a blanking period of time of image data,

inserting the audio stream and the identification

information into the blanking period of time of the image data;

and

20 transmitting the image data to the external device.

8. The reception method according to claim 7,

wherein the transmission path includes a high definition

Date regue / Date received 2021-12-02
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multimedia interface (HDMI) cable.

9. The reception method according to any one of claims 6 to 8,

wherein the metadata further includes reproduction control

information that indicates reproduction of media associated with a

video stream included in the container.

10. The reception method according to any one of claims 6 to 9,

wherein the identification information further indicates

type of the metadata inserted into the audio stream.

11. A reception device, comprising:

circuitry configured to:

receive, via a broadcast, a container of a determined

format, wherein

the container includes an audio stream into which

metadata is inserted, and

the metadata includes network access information to

access a first server;

acquire information from the first server based on the

network access information, wherein the information includes a

Date regue / Date received 2021-12-02
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URL of a second server, a name of a target file, a type of the
target file, and time information;
acguire the target file from the second server based on
the URL of the second server and the name of the target file;
and
control display of content based on the acquired target

file and the time information.

12. The reception device according to claim 11, wherein the
container further includes identification information that

indicates insertion of the metadata into the audio stream.

13. The reception device according to claim 12, wherein the
identification information further indicates a frequency of the

metadata.

14. The reception device according to any one of claims 11 to
13, wherein
the circuitry is further configured to control display
of main content,
the content and the main content are concurrently
displayable on a screen, and

the container further includes the main content.

Date regue / Date received 2021-12-02
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15. The reception device according to claim 14, wherein the

circuitry is configured to control the display of the content to

superimpose the content on the main content.

16. The reception device according to claim 14, wherein the

circuitry is configured to control the display of the main content

in a partial-screen display form.

17. The reception device according to claim 16, wherein the

circuitry is configured to control, based on reproduction of the

content, the display of the main content in full-screen form.

18. The reception device according to any one of claims 11 to 17,

wherein the first server and the second server are configured

integrally.

19. A reception method, comprising:

receiving, by circuitry via a broadcast, a container of a

determined format, wherein

the container includes an audio stream into which

metadata is inserted, and

Date regue / Date received 2021-12-02
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the metadata includes network access information for

accessing a first server;

acquiring, by the circuitry, information from the first
server based on the network access information, wherein the
information includes a URL of a second server, a name of a target
file, a type of the target file, and time information;

acquiring, by the circuitry, the target file from the second
server based on the URL of the second server and the name of the
target file; and

controlling, by the circuitry, display of content based on

the acquired target file and the time information.

20. The reception method according to claim 19, wherein the
container further includes identification information that

indicates insertion of the metadata into the audio stream.

21. The reception method according to claim 20, wherein the
identification information further indicates a frequency of the

metadata.

22. The reception method according to any one of claims 19 to
21, comprising:

controlling display of main content, wherein

Date regue / Date received 2021-12-02
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the content and the main content are concurrently

displayable on a screen, and

the container further includes the main content.

23. The reception method according to claim 22, comprising

controlling the display of the content to superimpose the content

on the main content.

24. The reception method according to claim 22, comprising

controlling the display of the main content in a partial-screen

display form.

25. The reception method according to claim 24, comprising

controlling, based on reproduction of the content, the display of

the main content in a full-screen display form.

26. The reception method according to any one of claims 19 to 25,

wherein the first server and the second server are configured

integrally.

27. A non-transitory computer-readable medium having stored

thereon computer-executable instructions that, when executed by a

Date regue / Date received 2021-12-02
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processor, cause the processor to execute operations, the

operations comprising:

receiving, by a receiving unit, a container of a specific

format including:

5 an audio stream into which metadata is inserted, and a

layer into which identification information is

inserted,

wherein identification information indicates that the

metadata is inserted into the audio stream;

10 wherein the identification information indicates a

frequency of the metadata inserted in the audio stream,

and

wherein the metadata includes access information to

access a service,

15 and

transmitting the audio stream to an external device via a

transmission path.

28. A non-transitory computer-readable medium having stored

20 thereon computer-executable instructions that,

when executed by a

processor, cause the processor to execute operations, the

operations comprising:

Date regue / Date received 2021-12-02
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receiving, by circuitry via a broadcast, a container of a

determined format, wherein

the container includes an audio stream into which

metadata is inserted, and

5 the metadata includes network access information for

accessing a first server;

acquiring, by the circuitry, information from the first

server based on the network access information, wherein the

information includes a URL of a second server, a name of a target

10 file, a type of the target file, and time information;

acquiring, by the circuitry, the target file from the second

server based on the URL of the second server and the name of the

target file; and

controlling, by the circuitry, display of content based on

15 the acquired target file and the time information.

Date regue / Date received 2021-12-02
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{
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FIG. 16

audio_userdata_descriptor

SP358497

Syntax No. of Bits | Format
audio_userdata_descriptor(){
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
audio_codec_type 8 uimsbf
metadata_type 3 uimsbf
coordinated_control_flag 1 bslbf
reserved 1
frequency_type 3 uimsbf
}
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FIG. 28

306 307
5 §

descriptor

SP358497

312 metadata

DIGITAL

TUNER [

DEMULTIPLEXER

h 4

AUDIO
DECODER

305

300

331 ™

A

CONTROL
INFORMATION

?

RECEIVING UNIT

HDMI ~ 317

I

INTERFACE
UNIT

!

350

AUDIO
DECODER

EXTERNAL

SPEAKER SYSTEM

FIG. 29

100
§

BROADCAST
TRANSMISSION
DEVICE

Descriptor
Audio userdata

10A

300

§

E_;

316

>

TELEVISION
RECEIVER




Structure under TS tree

Transport Stream J

PID1: video PES

PES_header

PES_payload

PID2: Audio PES

Program_loop

a-l
| |

video ES loop

Stream_type = 0x24
|| Elementary PID (PID1)

heve_descriptor

Audio ES loop

PES_header

PES_payload

|

Stream_type = Ox11 (MPEG4 AAC)
Elementary PiD {PID2)

-——{ audio_userdata_descriptor
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