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DESCRIPTION
TRANSMITTING APPARATUS, TRANSMITTING METHOD, RECEIVING
APPARATUS, RECEIVING METHCD, AND RECEIVING DISPLAY METHCD

TECHNICAL FIELD
[0001]

This technique relates to a transmitting apparatus, a
transmittingmethod, a receivingapparatus, areceivingmethod,
and a receivingdisplaymethod. Inparticular, thistechnique
relates to the transmitting apparatus cr a similar apparatus
that allows a transmitting side to actively contrel a display

position of an image.

BACKGROUND ART
[0002]

There hasbeenachieved orproposedatechniqueregarding
a multi-screen display. The technique performs multiple
decodingonapluralityof streams fromabroadcast and anetwork
and displays a plurality of images obtained by the multiple
decoding on one display.

[0003]

For example, the plurality of images is displayed in
the formof a so~called Picture in Picture (PinP). Thisallows
auser toviewan image inaprogramof acertain channel largely
displayed in a main screen while viewing an image in a program
of ancther channel displayed small in a sub screen.
Alternatively, for example, images in prcgrams of different
channels arve displayed side by side on a right half and a left
half of a display. This ailows the user to simultaneously
view the images in the programs of the two channels. For

example, in the case where a display in a multi~screen is
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instructed in a usual display state, Patent Document 1
discloses a technique that can guickly switch the display to

the multi-screen.

CITATION LIST

PATENT DOCUMENT

[0004}

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

2000~-13712

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

Streams used for the conventicnal multi-screen display
generally are of different programs. For example, in the case
of a multi-screen display in the form of the above-described
PinP, streams of a scource of images displayed in a main screen
and streams of a source of images displaved in a subscreen
are often of different programs.

[000%]

That 1s, a function such as the following has not been
provided. A transmitting side specifies a cooperationof the
plurality of streams with one ancther and a display o the
images such as the images in the identical program viewed from
different angles are each displayed in the main screen and
the sub screen, thus providing the user with one program.
[0CG7]

Additionally, in both the conventicnal multi-screen
display in PinP and nmulti-screen display that displays the
images side by side on the left half and the right half, a

way of the display depends on an implementaticn on a display
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device side; therefore, a provider side does not specify the
way of the display.
fooog]

Hereinafter, a spread of a display having a resolution
equal to or more than a full High Definition (HD) possibly
brings a broadcast that displays a plurality of images on one
display toprovide one program. Additionally, inthis respect,
there will probably be demanded on the way of the display of
images, such as the transmitting side cf a program actively
contreolling the display of images.

[0009)]
An obiect of this technique is to allow the transmitting

side tc actively control a display position of an image.

SOLUTIONS TO PROBLEMS
[CO010}

A concept of this technigque lies in a transmitting
apparatus including:

a transmitting unit configured to transmit a container
in a predetermined format, the container including a video
stream obtained by coeding image data; and

an information inserting unit configured to insert
display position specification information into a layer of
the container, thedisplaypositicnspecificationinformation
specifying a display pesition of an image by the image data.
[6011}

The transmitting unit according to this technique
transmits a container in a predetermined format. The
container includes the video stream obtained by coding the
image data. For example, the container may be a transport

stream (MPEG-Z TS), which is employed for digital broadcast
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standard. Additionally, for example, the container may be
in a format of MP4, which is employed for Lthe Internet delivery
or a similar purpose, or the container may be in a format other
than the MP4.

[0olz]

The information inserting unit is configured to insert
the display position specification information into a layer
of the container. The display position specification
information specifies a display position of the image by the
image data. For example, the container is a transport stream.
The information inserting unit may be configured to insert
the display position specification information into a
descriptor under a video elementary loop of a programmap table
included in the transport streamn.

[0013]

For example, the display position specification
information may be information that specifies the screen of
display target. Additionally, for example, the display
position specification information may be information that
specifies the display unit cn the screen of display target.
In this case, information indicative of a display resolution
model at a display target screen may be added to the display
position specification information. The display position
informationataresolutioncoordinatespecifiedbythedisplay
resclution model may also be added te the display position
specification information.

[0014]

Then, for example, the information inserting unit may
be configured to further insert, into a layer of the video
stream, infermation indicative of whether to change aposition

of a display unit on the display target screen specified by
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the display position specification infermation or not and,
if the information indicates a change, display position
information of the display unit. This allows the dynamic
change in the display unit on the screen of the display target.
[G015]

Thus, according to this technique, display pesition
specification information specifying a display position of
an image by the image data is inserted intec a layer of the
container. Accordingly, the transmitting side can actively
control the display position of the image.

[001¢6]

Note that, according to this technique, for example,
information indicative of whether to permit a display at a
display position other than a display position specified by
the display position specification information or not may be
added to the display position specification information. In
this case, the transmitting side can actively control whether
to permit the display at the display position other than the
display position specified by this display position
specification information or not.

(0017

Additionally, according to this technique, for example,
a container transmitted by the transmitiing unit may further
include a subtitle stream obtained by coding subtitle data.
The information inserting unit may be configured to further
insertdisplaypositionspecificationinformationintoalayer
of the container. The display position specification
information may specify a display position of a subtitle by
the subtitle data. In this case, the transmitting side can
actively control the display position of the subtitle.
[0018]
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Additionally,accordingtothistechnique(forexample,
a container transmitted by the transmitting unit further
includes electronic program gulde information. The
information insertingunitmaybe further configured to insert
display position specification informaticn into a layer of
the container. The display position specification
information specifies a display position of a program guide
by the electronic program guide informaticn. In this case,
the transmittingside canactivelycontrol thedisplayposition
of the program guide.

{0019]

Additionally, another idea of this technique is the
following receiving apparatus. The receiving apparatus
includes a receiving unit. The receiving unit is configured
to receive a container in a predetermined format. The
container includes a video stream obtained by coding image
data. Display position specification information specifies
adisplay position of an image by the image data. The display
position specification informaticn is inserted into a layer
of the container. The receiving apparatus further includes
adisplaycontrolunit. Thedisplaycontrolunitisconfigured
to contrel a process of the video stream to display the image
by the image dataat adisplayposition specifiedby thedisplay
position specification information.

[0020]

The receiving unit according to this technique receives
a container inapredetsermined format. The container includes
thevideostreamobtainedbyceding the imagedata. Thedisplay
positionspecificationinformation that specifiesthedisplay
position of the image by the image data is inserted into the

layer of this container. For example, the container may be
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a transport stream (MPEG~2 TS), which is employed for digital
broadcast standard, the MP4, whichis employed for the Internet
delivery or a similar purpose, or a format other than these.
The display control unit controls the process of the video
stream to display the image by the image data at the display
position specified by the display position specification
information.
00211

Forexample, the followingconfigurationmaybeemployed.
The receiving apparatus includes a deceding unit and a
transmitting unit. The decodingunit is configured to decode
the video stream to obtain non-compressed image data. The
transmittingunitisconfiguredtotransmit thenon-compressed
image data to a display apparatus by a control by the display
ceontrol unit. The display apparatus has a display target
screen specified by the display positicn specification
information. The transmitting unit is configured to insert
a time code into header information at each frame of the
non~-compressed image data. The time code is configured to
perform counting in units of frames. Additionally, for
example, the receiving apparatus may further include a
transmitting unit. The transmitting unit is configured to
transmit the container to a display apparatus by a control
by the display control unit. The display apparatus has a
display target screen specified by the display position
specification information.
[0022]

Thus, this technigue controls the process of the video
stream to display the image by the image data at the display
position specified by the display pcsition specification

information. Accordingly, the display position of the image
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is based on the control by the transmitting side, allowing
displaying the image at the display position intended by Lhe
transmitting side.

[0023]

Additionally, vyvet another idea of this technique is as
follows. A receiving diasplay method includes receiving a
container in a predetermined format. The ceontainer includes
avideo streamobtainedbycoding imagedata. Displayposition
specification information specifying a display pesition of
an image by the image data is inserted into a layer of the
container. The receiving display method arranges the image
bythe imagedataat: adisplaypositionspecifliedbythedisplay
position specification information, or a display pesition
different from the display position specified by the display
position specification information, by determination based
on determination information including at least the display

position specification information.

EFFECTS OF THE INVENTICN
[0024]
Azcerding to this technigque, a transmitting side can

actively contrel a display position of an image.

BRIEF DESCRIPTION CF DRAWINGS
[00Z25]

Fig. 1 is a bklock diagram illiustrating an exemplary
configuraticon of an image transmission/reception system as
an embodiment of this inventiocn.

Figs. 2(a) and 2(b) are drawings illustrating a screen
ID table and an exemplary table showing a correspondence

relationshipbetweenascreen ID (ScreenID) and a streamscreen
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ID (Stream screen ID}.

Fig. 3isadrawingillustratinganexemplaryarrangement
of a basic screen configured by eight screen devices.

Fig. 4 is a drawing illustrating an exemplary image
display inthe casewhere streans formultipledelivery service
are distributed with a single container.

Fig. 5isadrawing illustrating another exemplary image
display in the case where the streams for multiple delivery
service are distributed with the single container.

Fig. 6 is adrawing illustrating another exemplary image
display in the case where the streams for multiple delivery
service are distributed with the single container.

Fig. 71is adrawing illustrating ancther exemplary image
display in the case where the streams for multiple delivery
service are distributed with the single container.

Fig. 8 is a drawing illustrating an exemplary display
in the case where the streams are assoclated to one another
for display by a window ID (windew id),

Fig. 9 is a drawing illustrating another exemplary
display in the case where the streams are associated to one
another for display by the window ID (window id).

Fig. 10 is a drawing illustrating another exemplary
display in the case where the streams are assoclated to one
another for display by the window ID {window id).

Fig. 11 is a drawing illustrating an exemplary display
transition in the case where display permission information
indicates a permisgion of a display at a display position (a
screen or a window) other than a display position specified
by display position specification information.

Fig. 12 is a block diagram illustrating an exemplary

configurationof a transmission data generator that generates
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a transport stream TS in a transmitting apparatus.

Fig. 13 is a drawing illustrating an exemplary
configuration (Syntax) of a display window positioning
descriptor (display window positioning descriptor) as the
display position specification information.

Fig. 14 is a drawing 11lustrating a content (Semantics)
of main information in the exemplary configuration of the
display window positioning descriptor
{display window positioning descriptor}.

Figs. 15(a) and 15{b) are drawings illustrating an
exemplary configuration (Syntax) of a multi-windows service
descriptor {(multi windows service descriptor) as delivery
service information and a content (Semantics) of the main
infermatiocn.

Figs. 16{a) and 16(b} are drawings for describing an
insertion of a window attribute SEI message (window attribute
SEI message) intc a "SELs" part of an access unit.

Figs. 17(a) and 17(b) are drawings 1llustrating
exemplary configurations (Syntax) of the "window attribute
SETI message.”

Fig. 18 is a drawing illustirating an exemplary
configuration (Syntax) of "window attribute sei()."

Fig. 19 is a drawing illustrating a content (Semantics)
of main information in an exemplary configuration of the
"window attribute sei{)."

Fig. 20 is a drawing illustrating an exemplary
configuraticn of the transport stream TS.

Fig. 21 is a klock diagram illustrating an exemplary
configuration of a receiving apparatus.

Fig.22isablockdiagramillustratinganother exemplary

configuration of an image transmission/reception system.
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Fig. 23 is a block diagram illustrating an exemplary
configuration of the receiving apparatus and display
apparatuses.

Fig.Z4isablockdiagramillustratinganctherexemplary
configuration of an image transmission/reception system.

Fig. 25 is a drawing for describing insertions of time
codes into header information of data such as non—-compressed
image data.

Fig. 26 is a block diagram illustrating an exemplary
cenfiguration of the recelving apparatus.

Fig. 27isabkleockdiagramillustratinganother exemplary
configuration of the image transmission/reception system.

Fig. 28 is a block diagram illustrating an exemplary
configuration of the display apparatus.

Figs. 29(a) and 29 (b) are drawings for describing a case
where a plurality of service streams are supplied with a
nlurality ¢of containers.

Figs. 30{(a) and 30(b) are drawings for describing a case
where a plurality of the service streams are supplied with
a plurality of the containers.

Fig. 31 is a drawing illustrating an exemplary image
display in the case where a plurality of the service streams

is supplied with a plurality of the containers.

MODE FOR CARRYING OQUT THE INVENTION
[0026]

The following describes modes for carrying out the
invention (hereinafter referred to as "embodiments"). The
descriptions will be given in the following order.

1. Embodiments

2. Modifications
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[0027]

<l. Embodiments>

[Exemplary Configuraticns of Image
Transmission/Reception System]

Fig.lillustratesanexemplaryconfigurationofanimage
transmission/reception system 10 as an embodiment. This
image transmission/reception system 10 is configured by a
transmitting apparatus 100, a receiving apparatus 200, and
M pieces of screen devices 300-1 to 300-M.

100287

The transmittingapparatus 100 isan apparatus installed
at an image data transmitting side such as a broadcasting
station. The transmitting apparatus 100 transmits a
transport stream TS via a broadcast wave or a network. The
transport stream TS includes a predetermined count of video
streams each obtained by coding image data. Here, the
transport stream configures a container.

[0029]

IntolaversofthistransportstreamTs, displayposition
specification information is inserted for each video streamn.
The display position specification information specifies a
displaypositionof animage fromthe image data. Thisdisplay
position specification information is, for example,
information that specifies a display target screen and/or a
display unit {a window) on the display target screen. This
display position specification information is, for example,
inserted under a video elementary lcoop (Video ES loop) of a
Program Map Table (PMT) included in the transport stream TS.
Details of this display position specification information
will be described later.

[0030]
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Here, when inserting the information specifying the
display unit {the window) on the display target screen,
information indicative of a display resolution medel at the
display target screen is added to this display position
specification information. Additionally, display position
information with a resolution coordinate specified by this
displayresolutionmodel is added. Forexample, asthedisplay
resolution model, 1920 {(H) * 1080 (v}, 3840 (H) * 2160 (V},
and 7680 (H} * 4320 (V) are ghown. Additionally, for example,
the display position specification shows a coordinate at a
start horizontal vertical position and a coordinate of an end
horizontal vertical positionof thedisplayunit (the window).
[0031]

Additionally, to this display position specification
information, display permission information is added. The
display permission information indicates whether to permit
a display at a display position (the screen and the window)
other than the display position specified by the display
position specification information or not.

[003Z2]

Assume the case where thedisplayvpositionspecification
information that ismade correspond to the predetermined video
stream and spegifies the display unit (the window} on the
display target screen is inserted into a layer of the transport
stream TS. Tnto the laver of the predetermined video stream,
position change information is inserted. The position change
information indicates whether to change the position of the
display unit (the window) oxr not. In this case, when this
position change information indicates the change, the display
positioninformationwith the resolution coordinate specified

by the display resolution model is further inserted. The
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information is, for example, inserted into a user data region
at a picture header or a seqguence header of the video stream.
The details of Lhe information will be described later.
[0033]

Additionally, the transport stream TS further includes
a subtitle stream obtained by coding subtitle data. Then,
intothe layer of this transport streamnTS, thedisplayposition
specification information is further inserted. The display
position specification information specifies a display
positionof the subtitle fromthe subtitiedata. Additicnally,
the transpert stream TS further includes electronic program
guide information (EPG information). Then, into the layer
of this transportstreamTs, thedisplaypositionspecification
information is further inserted. The display position
specification information specifies a display position of a
program guide from the electronic program guide information.
[0G34]

The receiving apparatus 200 receives the transport
stream TS transmitted from the transmitting apparatus 100 via
the broadcastwave orvia thenetwork., Thereceivingapparatus
200 performs a decoding process on the video streams, graphics
streams, and the electronic program guide information, which
are included in this transport stream TS. Thus, the receiving
apparatus 200 obtains data for display, such as the image,
graphics {including the subtitles}, and the program guide.
In this respect, the receiving apparatus 200 can know the
display positions {the display target screen and the display
unit {the window}) of the image, the graphics, and the program
guide by the display position specification information
corresponding to the video stream, the graphics stream, and

the electronic program information, which are inserted into
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the layers of the transpocrt stream TS.
[0035]

The receiving apparatus 200 selectively supplies each
data for display to the corresponding screen device among the
screen devices 300-1 to 300~M based on the above-described
displaypositionspecificationinformation. Inthisrespect,
tocorrectlydisplay the image on the display unit (the window)
of the screen of the display target, the receiving apparatus
200 appropriately performs a scaling process or a similar
process on the image data according to the display position
infermation of the display unit (the window) specified by the
display resolution model and vertical/horizontal pixel size
information of the screen device to generate image data for
display.

{0036]

In this respect, the receiving apparatus 200 can know
whether te change the position of the display unit {the window)
or not from the position change information of the display
unit {the window) inserted into the layer of the video streamn.
Then, when changing the position, the receiving apparatus 200
appropriatelyperfcrms thescalingprocessorasimilarprocess
on the image data appropriately based on the display pesition
information of the display unit {the window) added to this
position change information to generate the image data for
display.

[0037]

Additionally, the receiving apparatus 200 decodes the
subtitle streams, which are included in this transport stream
T35, and obtainsg subtitle data for display (bit map data). In
this respect, the receiving apparatus 200 can know the display

target screen and the display unit {the window) where the
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subtitle is to be displayed from the display position
specification information corresponding to the subtitle
stream, whichisinsertedintothe layerof the transport stream
T3.

[0038]

The receiving apparatus 200 selectively supplies the
subtitle data to the corresponding screen device among the
screen devices 300-1 to 300-M based on the above-described
displaypositionspecificationinfoxmation. Inthis respect,
to correctly display the subtitle on the display unit {the
window) of the display target screen, the receiving apparatus
200 appropriately performs the scaling process or a similar
process on the subtitle date according to the display position
information of the display unit {(the window) specified by the
display resolution model and vertical/horizontal pixel size
information of the screen device to generate subtitle data
{bit map data) for display.

[0039]

Additionally, the receiving apparatus 200 obtains
program guide data (bit map data) for display based on the
electronic program guide information (the EPG information),
whichisincludedinthistransportstreamTS. Inthisrespect,
the receiving apparatus 200 can know the display targeb screan
and the display unit {the window} where the electron program
guide 1s to be displayed from the display pesition
specification information corresponding to the electronic
program guide information, which is inserted intc the layer
of the transport stream TS.

[G040]
The receiving apparatus 200 selectively supplies the

program guide data to the corresponding screen device among
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the screen devices 300-1 to 300-Mbased on the above-described
displaypositionspecificationinformation. Inthisrespect,
to correctly display the program gulde on the display unit
tthe window) of the screen of the display target, the receiving
apparatus 200 appropriately performs the scaling process or
a similar process on the program guide data according to the
display position information of the display unit (the window)
specified by the display resolution model and
vertical/horizontal pixel size information of the screen
device to generate program guide data {bit map data) for
display.

[0041}

Additionally, the receiving apparatus 200 can know
whether to permit the display at the display position (the
screen and the window) other than the display position
specified by the display position specification information
or not from the display permission information, which is added
o the above-described display position information. For
example, inthe casewhereauseroperationgivesaninstruction
of dispiaying the image or similar data displayed on a
predetermined screen or the display unit (the window) to
another screen or display unit (windew), when the display
permission information indicates the permission, the
receivingapparatus 200 performsadisplaytransitionprocess.
[0042]

The screendevices 300-1 to 300-Meachconfigures abasic
screen arranged at a predetermined position. The screen
devices 300-1to300-Meachisformedofaiiquidcrystaldisplay
panel, an organic EL display panel, or a similar panel. The
receiving apparatus 200 preliminarily assigns a Screen ID

{Screen ID} to each basic screen to c¢reate a screen 1D table
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(Screen id Table).
[0043]

Fig. 2{a) illustrates anexemplary screen IDtable. For
example, the basic screen arranged at a Forward Center is
"Screen ID=1." Additionally, for example, the basic screen
arranged at a Forward Left is "Screen ID =2." Furthermore,
for example, the basic screen arranged at a Forward Right is
"Screen ID=3." Fig. 3 isadrawingillustrating anexemplary
arrangement of the basic screen configured by the eight screen
devices.

[0044]

Additicnally, the receiving apparatus 200 includes a
table. The table shows a correspondence relaticnshipbetween
a screen ID {Screen ID) and a stream screen ID
(Stream screen ID), ThestreamscreenlID (Stream_screen_ ID)
specifies the display target screen as the display position
specification information inserted into the Lransport stream
TS, Tig. Z2{(b} illustrates an example of the table. Based
onthistable, thereceivingapparatus 200 selectivelysupplies
the image data, the subtitle data, and the program guide data
to each corresponding basic screen.

[00457

Fig. 4 illustrates an exemplary image display. This
example is an example where the transport stream T8 includes
the three video streams. In this case, corresponding to the
first video stream, "Stream screen ID = 1" is inserted into
the transport stream TS as the display position specification
information. Accordingly, the image data obtalned by
decoding this first video stream is supplied to the "screen
device 1" with "Screen ID = 1." Thus, the image is displayed

on the screen.
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[0045]

Additionally, in this case, corresponding to the second
video stream, "Stream screen ID = 2" is inserted into the
transport stream TS as the display position specificaticn
information. Accordingly, the image data obtained by
decoding this second video stream i1s supplied to the "screen
device 2" with "Screen ID = 2." Thus, the image is displaved
on the screen.

[06047]

Additicnally, in this case, corresponding te the third
video stream, "Stream screen ID = 3" is inserted into the
transport stream TS as the display position specification
information. Accordingly, the image data obtained by
decoding this third video sltream is supplied to the "screen
device 3" with "Screen ID = 3." Thus, the image is displayed
on the screen.

100483

Fig. 5 illustrates another exemplary image display.
This example is an example where the transport stream TS
includes the five video streams. In this case, corresponding
to the first video stream, "Stream screen ID = 1" and
"window id = 1" are inserted into the transport stream TS as
thedisplaypoesitiongpecificationinformation. Accordingly,
the image data obtained by deccding this first video stream
is supplied to the "screen device 1" with "Screen ID = 1."
Thus, the image is displayed on the display unit (the window)
"wl"™ of the screen.

[0049]

Additicnally, in this case, corresponding to the second
video stream, "Stream screen ID = 1" and "window id = 2" are

inserted into the transport stream TS as the display position
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specification information. Accordingly, the image data
obtained by decoding this second video stream is supplied to
the "screen device 1" with "Screen ID = 1." Thus, the image
isdisplayedonthedisplayunit (thewindow) "w2" of the screen.
[00G50]

Additionally, in this case, corresponding to the third
video stream, "Stream screen_ ID = 1" and "window id = 3" are
inserted into the transport stream TS as the display position
specification information. Accordingly, the image data
obtained by decoding this third video stream is supplied to
the "screen device 1" with "Screen ID = 1." Thus, the image
isdisplayedonthedisplayunit {thewindow) "w3" of the screen.
[0G051]

Additionally, in this case, corresponding to the feurth
video stream, "Stream screen_ID = 2" and "window_id = 4" are
inserted into the transport stream TS as the display position
specification information. Accordingly, the image data
obtained by decoding this fourth video stream is supplied to
the "screen device 2" with "Screen ID = 2." Thus, the image
isdisplayvedonthedisplayunit (thewindow) "wd" of the screen.
[0052]

Additionally, in this case, corresponding to the £ifth
video stream, "Stream screen ID = 3" and "window_id = 5" are
inserted into the transport stream TS as the display position
specification information. Accerdingly, the image data
obtained by decoding this £ifth video stream is supplied to
the "screen device 3" with "Screen ID = 3." Thus, the image
Lsdisplayedonthedisplayunit (thewindow) "wb" of the screen.
0053}

Fig. 6 illustrates yet another exemplary image display.

This example is an example where the transport stream TS
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includes the four video streamns and the one subtitle stream.
Since the first to third videc streams are similar to the
above-described exemplary image display in Fig. 5, the
description will not be further elaborated here.

[0054]

In this case, correspending to the subtitle stream,
"Stream screen ID = 2" and "window_id = 4" are inserted into
the transport stream TS as the display position specification
informaticon. Accordingly, the subtitle data {(Subtitle data)
obtained by decoding this subtitle stream is supplied to the
"screen device 2" with "Screen ID = 2." Thus, the subtitle
isdisplayedonthedisplayunit (thewindow) "w4" of the screen.
[0055]

Additionally, in this case, corresponding to the fourth
the video stream, "Stream screen 1D = 3" and "window 1id = 57
are inserted into the transport stream TS as the display
position specification information. Accordingly, the image
data ocbtained by decoding this fourth video stream is supplied
£o the "screen device 3" with "Screen ID= 3." Thus, the image
isdisplayedonthedisplayunit (thewindow) "wb" of the screen.
[0056]

Fig. 7 illustrates different exemplary image display.
This example is an example where the transport stream TS
includes the four video streams and the electronic program
gulde information (the EPG information). Since the first to
third video streams are similar to the above-described
exemplary image display in Fig. 5, the description will not
be further elaborated here.

100571
In this case, corresponding to the electronic program

guide information, "Stream screen ID = 2" and "window_id =
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4" are inserted intec the transport stream TS as the display
position specification information. Accordingly, the
programguide data (the EPGdata) chtained fromthiselectronic
program guide information is supplied to the "screen device
2" with "Screen ID=2." Thus, the program guide is displayed
on the display unit (the window} "w4" of the screen.
[0058]

Additionally, in this case, corresponding to the fourth
video stream, "Stream screen_ID = 3" and "window_id = 3" are
inserted into the transport stream TS as the display position
specification information. Accordingly, the image data
obtained by decoding this fourth video stream is supplied to
the "screen device 3" with "Screen ID = 3." Thus, the image
isdisplayedonthedisplayunit (thewindow) "wb" of the screen.
[0052]

Note that if the window IDs (window id) corresponding
to the plurality of streams are the identical, the images or
similar data related to each stream are displayed on the
identical display unit (the window). That is, the window ID
(window id} is defined for mutual association of the streams
for display.

[0060]

Fig. 8 illustrates anexemplarydisplay inthe case where
the streams are associated Lo one ancther for display by the
window ID {(window id). This example shows a case where a
plurality of the video streams each formed of different view
data, here, the images of the two video streams, are pluraily
displavedon the identical displayarea, that is, the identical
display unit {(the window} to configure a three-dimensiocnal
(3D) display.

[0061]
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Fig. 9illustrates another exemplary display in the case
where the streams are associated to one ancther for display
by the window ID (window id). This example shows a case where
one image is divided into a plurality of the video streams,
here, two video streams and are plurally displayved on the
identical display area, that is, the identical display unit
{the window) to configure & high-resolution display.
[0062]

Fig. 10 illustrates yet another exemplary display in
the case where the streams are asscclated to one another for
display by the window ID (window_id). This example shows the
casewhere the imageof thevideo streamand thegraphics streamn,
forexample, the subtitle of the subtitle stream, aredisplayed
on the identical display area.

[0063]

Fig. 11 illustrates an exemplary display transition in
the case where the display permission information indicates
the permission of the display at the display position (the
screen or thewindow) other than thedisplaypositionspecified
by the display position specification information. This
example is an example where the display is transitioned such
that the program guide displayed at the display unit {the
window} "w2" of the "screen device 1" with "Screen ID = 17
isdisplayedonthedisplayunit {thewindow} "wb" of the "screen
device 3" with "Screen ID =3."

[0064]

For example, in the case where the "screen device 1"
with "Screen ID= 1" is the BD resolution although the display
resclutionmodel is 4 K, it is extremely difficult for viewers
to view the program guide displayed on the display unit {the

window) "w2." However, as described above, displaying the
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program guide on the display unit (the window)} "w3" of the
"screen device 3" allows increasing a size of and also
clarifying characters of the program guide.

[0065]

Although the iilustration is omitted, in the case where
the display position specification informatiocon specifies the
display of the images of a plurality of the videc streams on
the respectivedifferent screendevices, it isalsoconsidered
that these plurality of images are displayed brought together
on one screen device. For example, this display is effective
inthe casewhere a facilityofapluralityof the screendevices
is absent.

(0066}

Fig. 12 illustrates an exemplary configuration of a
transmission data generator 110 that generates the
above-described transport stream TS in the transmitting
apparatus 100. This transmissicndatagenerator 110 includes
image data output units 111-1 to 111-N, videc encoders 112-1
te 112-N, graphics data output units 113, a graphics encoder
114, and a multiplexer 115.

(0067]

The imagedataoutputunits 1ll-1ftolll-Noutput Npleces
of image. data. The image data output units 111-1 to 111-W
are configured by, for example, a camera that takes a
photographic subject and outputs image data, an image data
reading unit that reads image data from a storage medium and
outputs the image data, or a similar unit. Here, the Npleces
of image data may include a predetermined count of image data
pertaining to one ancther. For example, the image data is
image data of a predetermined count of views censtituting a

three-dimensional image or the predetermined count of image
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data constituting a high-resolution image.
[0068]

The video encoders 112-1 to 112~N each performs coding,
such as MPEG4-AVC (MV(C), MPEGZvideo, or HEVC, on the image
data output from the image data outpult units 111-1 to 111-N
to obtain coded image data. Additicnally, the video encoders
112-1 to 112-N each generates the video stream (the video
elementary stream} including the coded image datawitha stream
formatter (not shown) provided at a latter part.

00697

The graphics data output unit 113 outputs data of
graphics (includingthe subtitleas thesubtitle} superimposed
on the image or displayed alone. The graphics encoder 114
generates the graphics stream (thegraphicselementary stream)
including the graphics data output from the graphics data
output unit 113. Here, the graphics configures
superimposition information. The superimposition
information is, for example, a logo and the subtitle,
10070}

The multiplexer 115 packetizes and multiplexes each
elementary stream, which is generated by the video encoders
1i2-1 to 112-N and the graphics encoder 114 to generate the
transport stream TS. In this case, for synchronized play on
the receiving side, Presentation Time Stamp (PTS) is inserted
into a header of each Packetized Elementary Stream (PES}.
[0071]

The multiplexer 115 inserts the display peosition
specification information, which specifies the display
position corresponding to each video stream, graphics stream,
and electronic program gulde information, into the layer of

the transport streamTS. Here, asdescribedabove, thedisplay
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position specification information is information that
specifies, for example, the display target screen and/or the
display unit {the window) on the display targel screen.
{0072}

The display position specification information
corresponding to the video stream is inserted under the video
elementary loop {the Video ES loop} of a Program Map Table
(PMT) included in the transport stream TS. Additionally, the
display position information corresponding to the graphics
stream is inserted under a graphics elementary loop (Graphics
ES loop) of the program map table, which is included in the
transport stream TS.

[0073]

The electronic program guide informaticn is included
in a Component descriptor inserted under an Event Information
Table {(EIT). The displayposition specification information
corresponding to the electronic program guide information is
inserted under the EIT. Details of the display posgition
spaecification information will be described later.

[0074]

Additionally, the display position specification
information, which is made correspond to the predetermined
video stream and specifies the display unit (the window) on
the display target screen, may be inserted into the layer of
the transport stream TS. In this case, the video encoder,
whichgenerates the predeterminedstream, inserts theposition
change information into the layer of the video stream. The
position change information indicates whether to changs the
position of the display unit {the window) or not.

[00751

Note that when this position change information



10

15

20

25

30

27
SP3515Z6W000

indicates the change, the video encoder further inserts the
display positicn information with the resoclution coordinate
specified by the display resolution model. The information
is, for example, inserted into the user data region at the
picture header or the sequence header of the video stream.
The details of the information will be described later.
[0C76]

The following briefly describes coperations by the
transmission data generator 110 illustrated in Fig. 12. N
pieces of the image data output from N pieces of the image
data output units 111~1 to 111-N are each supplied to N pieces
of the video encoders 112-1 to 112-N. Each video encoder
performs coding, such as the MPEG4-AVC (MVC), MPEGZvideo, or
HEVC, on the image data to obtain the coded image data. Then,
the video encoder each generates the video stream {the video
elementary stream) including the coded image data.

[0C77]

When the multiplexer 115 inserts the display position
specification information, which is made correspond te an
output video stream of itself and specifies the display unit
(the window) on the display target screen, into the layer of
the transport stream T3, the position change information is
inserted into the layer of the output video stream. The
position change information indicates whether to change the
pesition of the display unit (the window) or not. Then, when
the position change information indicates the change, the
display position information with the resolution coordinate
specified by the display resclution model is further inserted
into each video encoder.

[0078]
The graphics data {including the subtitle data)} ocutput
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from the graphics data output unit 113 is supplied to the
graphics encoder 114. The graphics encoder 114 generates the
graphics stream (the graphics elementary stream) including
the graphics data.

[007%]

The multiplexer 115 packetizes and multiplexes the
elementary stream supplied from each encoder to generate the
transport stream TS. In this case, for synchronized play on
the receiving side, the PTS is inserted into a header of each
PES. Additionally, the multiplexer 115 inserts the display
position specification information, which specifies the
display position corresponding to each video stream, graphics
stream, and electronic program guide informatiocn, into the
layer of the transport stream TS.

{0801

[Structures of Display Position Specification
Informaticon and Position Change Information and T35
Configuration]

As described above, the display position specification
information, which specifies the display position
corresponding to each video stream, graphics stream, and
electronic program guide information, is inserted into the
layer of the transport stream TS. Fig. 13 illustrates an
exemplary configuration (Syntax}) of a display window
positioning descriptor (display window positioning
descriptor) as thedisplayposition specificationinformation.
Additionally, Filg. 14 illustrates a content (Semantics) of
main information in the exemplary configuration illustrated
in Fig. 13.

[0081]

The "display window positioning descriptor tag" is



10

15

20

z5

30

29
SP351526W000

eight-bit data indicative of a descriptor type. Here, the
"display window positioning descriptor tag" indicates that
the descriptor type is the display window pesitioning
descriptor. The

"display window positioning descriptor length" is
eight-bitdataindicativecfalength {(asize} of thedescriptor.
This data indicates the subseguent byte count as the length
of the descriptor.

Lo082]

The one~-bit field of the "display uncenstraint flag"”
indicates whether a receiver side can set the display position
(the screen and the window) to a position other than the
specified position at the display or not. "1" indicates that
rendering at the display position on the receiver side has
freedom. "0" indicates that the rendering at the display
pesition on the recelver side does not have the freedom;
therefore, 11 is required to follow the instruction by this
descriptor.

[0083]

The four-bit field of the "stream screen id" is an
identifier that specifies (identifies) the display target
screen. The four-bit fieidofthe"window id"isanidentifier
that specifies (identifies) the display unit {(the window) on
the screen of the display target.

[0084]

The four-bit field of the "rendering model™ indicates
the display resolution model at the display targelt screen.
For example, "0001" indicates the full HD resolution, namely,
aresclutionofl1920 (H) * 1080 (V). Additionally, forexample,
"G010" indicates 4 K resoclution, namely, the resolution of

3840 (H) * 2160 (V). Additionally, for example, "0100"
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indicates 8 K resolution, namely, the regolution of 7680 (H)
* 4320 (V). |
[CO85:

The 16-bit field of the "V start offset” indicates a
vertical display start position of the display unit (the
window) at the resolution coordinate specified by the
"rendering model.™ The 16-bit field of the "V_end_offset”
indicates a vertical display end position of the display unit
(the window) at the resolution coordinate specified by the
“rendering model.” The 16-bit field of the "H_start_offset”
indicates a horizontal display start positicn of the display
unit (the window) at the resolution cocrdinate specified by
the "rendering model." The lé6-bit field of the
"H end offset" indicates a horizontal display end position
of tbe<iispléy'unit (the window) al the resolution cocordinate
specified by the “rendering model."”

[0086]

Additionally, although not described above, delivery
service informationis inserted intothe layer of the transport
stream TS, The delivery service information indicates
whether the service ismultiple delivery service ornot. Fig.
15(a) illustrates an exemplary configuration (Syntax) of a
multi-windows service descriptor
{multi windows service_ descriptor) as this delivery service
information. Additionally, Fig. 15(k) illustrates a content
{Semantics) of the main information in the exemplary
configuration illustrated in Fig. 15{(a}.

[0687]

The "multi windows_service descriptor_tag” is

eight-bit data indicative of a descriptor type. Here, the

"multi windows service descriptor_tag" indicates that the
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descriptor type is themulti-windows service descriptor. The
"multi windows service descriptor length" is eight-bit data
indicative of a iength (a size) of the descriptor. This data
indicates the subsequent byte count as the length of the
descriptor.

[oossg]

The cne-pit field of the
"multiple stream service flag" indicateswhethertheservice
is the multiple delivery service or not. "1" indicates that
the service is the multiple delivery service. "0" indicates
that the service 1s non-multiple delivery service. The
four-bit field of the"number of streams" indicates a total
count of streams invelving thedeliveryservice. Forexample,
"O0001" indicatescone streamwhile "1111" indicates 15 streams.
[G089]

Additicnally, as described above, into the layer of the
videostream, theposition change information, which indicates
whether to change the position of the displayunit (the window)
or not, is inserted. For example, in the case of a coding
system being MPEG4-AVC [(MVC) or a coding systembeing a coding
system such as the HEVC whose coding structure is similar to
acoding structure of aNALunitorasimilarunit, thisposition
change information is inserted into the "SEIs" part of the
access unit (AU) as an SEl message. Forexample, thisposition
change information is inserted as the SEI message
(window attribute SEI message).

[0090]

Fig. i6{a} illustrates an access unit at the head of
a Group of Pictures {(GOP). Fig. 16(b) illustrates an access
unit other than the access unit at the hesad of the GOP. When

inserting the position change information in units of GOPs,
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the "window attribute SEI message"” is inserted into only the
access unit at the head of the GCP.
{00911

Fig. 17{a) illustrates an exemplary configuration
(8yntax) of "window attribute SET message." The
"auid iso_iec 11578" has a UUID value indicated by "ISG/IEC
11578:1996 AnnexA." "window attribute data()" is inserted
into a field of the "user data payload byte." Fig. 17(b)

illustrates an exemplary configuration (Syntax) of

"window attribute_data{)." In this

"window attribute data()", a window attribute SEI,
"window attribute sei ()" is inserted. The "userdata_id" is
an identifier of the "window attribute sei ()" indicated by

unsigned 1€ bkits.
[0092]

Fig. 18 illustrates anexemplaryconfiguration (Syntax)
of the "window attribute sei()." Additionally, Fig. 19
illustrates a content (Semantics) of main information in the
exemplary configuration illustrated in Fig. 18. The one~bit
field of the "window position change_ flag"” indicates whether
to change the displaypositionof thedisplayunit (the window)
or not. "1" indicates that the display position is changed.
"0" indicates that the display position is not changed.
[0083]

The four-bit field of the "rendering model™ indicates
the display resolution model at the display target screen.
For example, "0001" indicates the full HD resolution, namely,
aresolutioncf 1920 (H) *1080 (V). Additionally, forexample,
"O010" indicates 4 K resolution, namely, the resolution of
3840 {H)Y * 2160 (V). Additionally, for example, "0100"

indicates 8 K resolution, namely, the resolution of 7680 (H)
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* 4320 (V).
[0094]

The l16-bit field of the "V start offset" indicates a
vertical display start position of the display unit (the
window) at the resclution coordinate specified by the
“rendering model.®™ The 16-bit field of the "V _end offset”
indicates a vertical display end position of the display unit
{the window) at the resoclution coordinate specified by the
“rendering model." The lé6-bit field of the "H start offset"
indicates a horizontal display start position of the display
unit {the window) at the resolution coordinate specified by
the "rendering mcdel." The 1l6-bit field of the
"H end offset" indicates a horizontal display end position
of the display unit (the window) at the resolution cocrdinate
specified by the “rendering model."

[0095]

Fig. 20 illustrates an exemplary configuration of the
transport stream TS. This exemplary configuration indicates
the case where the transport stream TS includes the two video
streams and the one subtitle stream. That is, this exemplary
configuration includes "video PES1", "video PESZ", and
"subtitle PES3I." The "video PESL" and "video PESZ" are PES
packets of the video stream where the image data are coded.
The "subtitle PES3" is a PES packet of the subtitle stream
wherethe subtitledataiscoded. Toindicatewhether tochange
the position cf the display unit {(the window} or not, the
above-described window attribute 3EI
(window_attribute sei()) 1is inserted into each stream.
[0096]

Additionally, thetranspertstream TS includes a Program

Map Table (PMT) as Program Specific Information (PSI}. This
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PSI is information that describes to which program that each
elementary stream included in the transport stream belongs
to.

[0097]

In the PMT, a program loop (Program loop) that describes
information pertaining to the entire program exists. To
indicate whether the service is the multiple delivery service
or not, the above~described multi-windows service descriptor
(multi windows service descriptor} is inserted under this
program loop.

[ocesgl

In the PMT, the elementary loop having information
related to each elementary stream exists. In this exemplary
configuration, the video elementary locps (Video ES1 lLoop and
Video ES2 loop) and a subtitle elementary loop (Subtitle ES3
Loop) exist. At each elementary loop, information such as
a stream type and a packet identifier (PID) is arranged
corresponding te each elementary stream. Additiconally, at
each elementary loop, a descriptor describing information
pertaining to the video elementary stream is also arranged.
[0099]

As one of this descriptor, the above-described display
window peositioning descriptor (display window positioning
descriptor) is inserted. This specifies the image display
positionofeachvideostream. Thisalsospecifiesthedisplay
position of the subtitle of the subtitle stream.

[03100]

Additiconally, the transport stream TS includes an Event
Informaticon Table {(EIT) as Serviced Information {SI) that
performs management inunits of events (programs; . Under this

EIT as well, a component descriptor (Component descriptor)
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is inserted. This component descriptoer includes the
electronic program guide information. Under this EIT, to
specify the display position of the electron program guide,
the above-described display window positioning descriptor
{display window positioning descriptor} is inserted.
[0101]

"Exemplary Configuration of Receiving Apparatus”

Fig. 21 illustrates an exemplary configuration of the
recelving apparatus 200. This receiving apparatus 200
includes a receiving unit 201, a demultiplexer 202, a display
control unit 203, a user operating unit 205, and M pieces of
information processcrs 204-1 to 204-M.

(0102}

The receiving unit 201 receives the transport stream
TS transmitted from the transmitting apparatus 100 via the
hroadcast wave or via the network. The receiving unit 201
is configured by a digital tuner, a network interface, or a
similar componsent.

[0103]

The demultiplexer 202 extracts a display window
positioning descriptor {see Fig. 13} and a multi-windows
service descriptor {see Fig. 15{a)) fromthis transport stream
TS and transmits the extractions to the display control unit
203.

(0104}

The display control unit 203 can obtain the display
position specification information (stream screen id and
window id) of the image from the video stream, the graphics
from the graphics stream, and the program guide from the
electronic program guide information from the description of

thedisplaywindowpositioningdescriptor. Additionally, the
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display control unit 203 can obtain information

(display_ unconstraint flag) whether a display position can
be a position other than the specified display position (the
screen and the window) on the receiver side or nct from the
description of the display window positioning descriptor.
[01G5]

Additionally, the display control unit 203 can obtain
information {rendering model) onthe displayresolutionmodel
at thedisplay target screen fromthe descriptionof thedisplay
window positioning descriptor. Furthermore, the display
control unit 203 can obtain information (V_start offset,
V_end offset, H_start offset, and H_end offset) on the
display start positicns (horizontal and vertical) and the
displavendpositions (horizontal andvertical) of thedisplay
unit (thewindow) with the resolution coordinateby thedisplay
resolution model from the description of the display window
positioning descriptor,

[0106]

Additionally, the display control unit 203 can obtain
infeormation (multiple stream service flag), which indicates
whether the service is the multiple delivery service or not,
from the description of the multi-windows service descriptor
and information (number of streams} on the total count of
streams pertaining to the delivery service.

[0107]

The demultiplexer 202 extracts the video stream, the
graphics stream (including the subtitle stream), and further
the electronic program guide information from Lhe transport
stream TS recelved by the receiving unit 201 and selectively
transmits the extractions to the information processors 204-1

to 204-M under the control by the display control unit 203.
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[0108]

Regarding the video stream, the demultiplexer 202
selects the information processor at a destination based on
"stream screen id" in the display window positioning
descriptor under the video elementary loop corresponding to
this video stream. That is, the demultiplexer 202 basically
sets the information processor coupled to the screen device
having the "screen id" corresponding to the
"stream screen id" as the destination.

[0109]

Additionally, regarding the graphics stream, the
demultiplexer 202 selects the information processor at the
destination based on the "stream screen id" in the display
window positioning descriptor under the graphics elementary
loop corresponding to this graphics stream. That is, the
demultiplexer 202 sets the information processor coupled to
the screen device having the "screen id" corresponding to the
"stream screen_ id" as the destination.

{0110]

Additionally, regarding the electronic program gulide
information, the demultiplexer 202 selects the information
processor at the destination based on the "stream screen id"
in the display window positioning descriptor under the LIT.
That is, the demultiplexer 202 sets the information processor
coupled to the screen device having the "screen_id"
corresponding to the "stream screen 1d" as the destination.
{0111

Note that, as described above, the demultiplexer 202
basically selects the information precessor that becomes the
destination for the video stream, the graphics stream, and

the electronic program information based on the
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"stream screen id." However, if the information
(display_ unconstraint flag) indicates permission of the
change in the display position (the screen and the window)
and the user performs the change operation of the display
position, the demultiplexer 202 selects the information
processor at the destination based on the change operation
of the display position. Also note that without the use of
the information ({(display unconstraint flag), it is also
possibletoselecttheinformationprocesscorat thedestination
based on only the change operation of the display pesition
by the user. Additionally, i1t is also pessible that the
demultiplexer 202 selects the information processor at the
destination corresponding to a condition ¢f the screen device
actually coupled and even if the screen device corresponding
to the "stream screen id" is not coupled, all information is
displayed.
{61127

The information processors 204-1 to 204-M each process
the video stream, the graphics stream, and the electronic
programguide information supplied from the demultiplexer 202
togenerate thedata fordisplay, suchas the image, the graphics
(including the subtitle), and the program guide. Then, the
information processors 204-1 to 204~M perform the scaling
process on the data for display as necessary. After that,
the information processors 204-1 to 204-M transmit the data
for display to the screen devices 300-1 to 300-M.
[0113]

Each information processor includes a decoder 204a and
a scaler 204b. The decoder 204a processes the video strean,
the graphics stream, and the electronic program guide

information, whichare transmitted fromthedemultiplexer 202,
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togeneratethedata fordisplay, suchas the image, the graphics
(including the subtitle), and the program guide.
[0114]

Additionally, the decoder 204a extracts the window
attribute SEI (see Fig. 18) fromthe videc and graphics streams
and transmits the extractions to the display control unit 203,
The display control unit 203 can obtain information
(window position change_flag) indicative of whether to
change the display position of the display unit (the window)
or not from the description of the window attribute SEI. When
this information indicates the change, the display control
unit 203 can further cbtain the information (rendering model}
on the display resclution model at the display target screen
and information on the display start pesitions {(horizontal
and vertical) and the display end positions (horizontal and
vertical) of the display unit (the window; at the resclution
coordinate from the description of the window attribute SEI.
[0115]

Under the control by the display control unit 203, the
scaler 204b performs the scaling process or a similar process
on the data for display, which is generated by the decoder
204, such that display of the image, the graphics (including
the subtitle), the programguide, or similar data is displayved
on the corresponding display unit {the window). In this
respect, in the case where a resolution of the screen device
of thedisplay targetdiffers fromthedisplay resolutionmodel,
the scaler 204a further performs the scaling process for
adjustment of the difference in the resolution.
f0116]

Note that as the display position information of the

display unit {the window), basically, the information in the
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display window positioning descriptor extracted from the

transport stream TS is used. However, when the information
(windeow position change flag) of the window attribute SEI,
which 1s extracted from the streams of the videos and the
graphics by the videos decoder 204a, indicates the changé,
the information in the window attribute SEI is used. This
allows a dynamic change in the display position of the display
unit (the window).

[0117]

The following briefiy describes operations by the
receivingapparatus 200 illustratedinFig. 21. Thereceiving
unit 201 receives the transport stream TS transmitted from
the transmitting apparatus 100 via the broadcast wave or via
the network. This transport stream TS is supplied to the
demultiplexer 202,

[0118]

Inthedemultiplexer 202, thedisplaywindowpositioning
descriptor (see Fig. 13) and the multi-windows service
descriptor {see Fig. 15(a)) are extracted from the transport
stream TS and are transmitted to the display control unit 203.
The display control unit 203 obtains various information such
as the display position specification information
(stream screen id and window _id) from the description of the
display window positioning descriptor.

[0119]

The demultiplexer 202 extracts the video stream, the
graphics stream (including the subtitle stream), and further
the electronic program guide information from the transport
stream TS and selectively transmits the extractions to the
information processors 204-1 to 204-M under the control by

the display control unit 203. In this case, thedemultiplexer
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202 basically selects the information processor coupled to
the screen device having the "screen 1d" corresponding to the
"stream screen 1d" as the destination.

[0120]

The informationprocesscrs 204-1 to 204-Meachprocesses
the video stream, the graphics stream, and the electronic
program guide information, which are supplied from the
demultiplexer 202, to generate the data for display, such as
the image, the graphics {(including the subtitle), and the
program guide. Then, the information processors 204-1 to
204-M perform the scaling process on the data for display as
necessary. After that, the information processors 204~1 to
204~Mtransmit the data for display to the screendevices 300-1
to 300-~M.

[0121]

As described above, in the image transmission/reception
apparatus 10, which is illustrated in Fig. 1, the display
pesition specification information (stream screen_ id and
window_id)oftheimage,thegraphics(includingthesubtitle),
and the program guide is inserted into the layers of the
transport stream TS. Therefore, the transmitting side can
actively control the display position of the image, the
graphics, the program guide, or similar data.

(01221

In the image transmission/reception apparatus 10, which
isillustratedinFig. 1, tothedisplaypositicnspecification
information, information indicating whether to permit the
displayat thedisplaypesitionother than thedisplayposition
specified by this display position specification information
or not 1s added. Accerdingly, the transmititing side can

actively control whether to permit the display at the display
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position other than the display positicn specified by this
display position specification information or not.
[0123]

Additionally, in the image transmission/reception
apparatus 10, which is illustrated in Fig. 1, the information
that indicates whether to change the position of the display
unit (the window) on the screen of the display target specified
by the display position specificationand, if this information
indicates the change, the position information of the display
unit are inserted into the layers of streams of video and the
graphics. This allows the dynamic change in the display unit
(the window) on the screen cf the display target.

[0124]

<2. Modifications>

"Modification 1"

Note that the image transmission/recepticn system 10
illustrated in Fig. 1 has the following configuration. The
receiving apparatus 200 includes a decoder. The receiving
apparatus 200 transmits the data for display, such as
non~-compressed image data, to each screen device. However,
the following configuration is also possible. The receiving
apparatus does not include the decoder, The receiving
apparatus transmits a partial transport stream TS te each
screen device. The partial transport stream TS includes the
video stream, the graphics stream, and the electronic program
guide information related to the display at the screen device.
In this case, the receiving apparatus does not require the
decoder.

01257
Fig. 22 iliustrates an exemplary configuration of an

image transmission/reception system 10A in that case. Like
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reference numerals designate corresponding or identical
elements throughout Figs. land 22, and therefore such elements
will not be further elaborated here. This image
transmission/reception system 10A is configured by the
transmitting apparatus 100, the receiving apparatus 2004, and
M pieces of display apparatuses 400~1 to 400~M. The display
apparatuses 400-1 to 400-M each includes screen devices 300-1
to 300-M.
(01261

The receiving apparatus 200A receives the transport
stream TS transmitted from the transmitting apparatus 100 via
thebroadcastwave or via the network. Thereceivingapparatus
200A performs a demultiplexing process and then a
re-multiplexing process on this transport stream TS. Thus,
the partial transport stream TS, which is transmitted to the
display apparatuses 400-1 to 400-M, is generated. Then, the
receiving apparatus 200A {ransmits the partial transport
stream TS to each display apparatus 400-1 to 400-M,
(01271

In this respect, the receiving apparatus 200A obtains
the display position specification information (the displiay
target screen and the displayunit {(the window) ) corresponding
to the video stream, the graphics stream, and the electrenic
program information inserted into the layers of the transport
stream TS. The receiving apparatus 200 generates the partial
transport streamTS transmittedtoeachdisplayapparatus 400-1
to 400-M based on this display peosition specification
information.
[0128]

The display apparatuses 400-1 to 400~M each performs

the decoding process on the video stream, the graphics stream,
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and the electronic program guide information included in the
partial transport stream TS, which is transmitted from the
receiving apparatus 200A Lo obtain the data for display, such
as the image, the graphics {including the subtitle}, and the
program guide. Then, the display apparatuses 400-1 to 400~M
each causes the screen devices 300-1 to 300-M to display the
image, thegraphics {includingthesubtitle), theprogramguide,
or similar data from the obtained data for display.

[0129]

Fig. 23 illustrates an exemplary configuration of the
receiving apparatus 200A and the display apparatuses 400-1
to 400-M. Like reference numerals designate corresponding
or identical elements throughout Figs. 21 and 23, and therefore
such elements will not be further elaborated here. The
receiving apparatus 200A includes the receiving unit 201, a
demultiplexer 2027, a display control unit 2034, the user
operating unit 205, and a re-multiplexer 206.

[0130]

The receiving unit 201 receives the transport stream
TS5 transmitted from the transmitting apparatus 100 via the
broadcast wave or via the network. The demultiplexer 202A
extracts the video stream, the graphics stream (including the
subtitle stream}, further the electronic program guide
information, or similar data from the transport stream TS
received by the receiving unit 201 and transmits the
extractions to the re-multiplexer 206.

[0131]

Additionally, the demultiplexer 202A extracts the
display window positioning descriptor {see Fig. 13) and the
nulti-windows service descriptcr‘(see Fig. 15(a)} from this

transport stream TS and transmits the extractions to the
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display control unit 203A. Under the control by the display
controlunit 2034, there~-nultipiexer 206 generates thepartial
transportstreamTS transmittedtoeachdisplayapparatus 400-1
to 400-M.

101323

Note that, the re-multiplexer 206 basically selects the
display apparatus that becomes the destination for the video
stream, the graphics stream, and the electronic program
informationbased on the "stream screen_id." However, if the
information (display unconstraint flag) indicates
permission of the change in the display position {the screen
and the window) and the user performs the change operation
of the display position, the re-multiplexer 2086 sslects the
display apparatus at the destination based on the change
operation of the display position.

[0133]

The display apparatus 400 (400-1 to 400-M) includes a
demultiplexer 401, a decoder 402, a scaler 403, a display
contrel unit 404, and the screen device 300 (300~1 to 300-M).
[0134]

The demultiplexer 401 extracts the video stream, the
graphics stream {(including the subtitle stream), and further
the electronic program guide information from the partial
transport stream TS transmitted from the receiving apparatus
200A and transmits the extractions to the decoder 402.
Additicnally, the demultiplexer 401 extracts the display
window positioning descriptor {(see Fig. 13} and the
multi-windows service descriptor {see Fig. 15{(a)) from this
partial transport stream TS and transmits the extractions to
the display control unit 404.

101357
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The display control unit 404 can obtain the display
position specification information {stream screen id and
window id) of the image from the video stream, the graphics
from the graphics stream, and the program guide from the
electronic program guide information from the description of
thedisplaywindowpoesitioningdescriptor. Additionally, the
display control unit 203 can cbtain information
(rendering model) on the display resolution model at the
display target screen from the description of the display
window positicning descriptor. Furthermore, the display
control unit 203 can obtain information (V_start offset,
V end offset, H start_ offset, and H_end offset) on the
display start positions (horizental and vertical) and the
displayendpositions (horizontal andvertical) of thedisplay
unit (the window) with the resolution coordinate by thedisplay
resolution model from the description of the display window
positicning descriptor.

{0136}

The decoder 402 processes the video stream, the graphics
stream, and the electronic program guide informaticn, which
are transmitted from the demultiplexer 401, to generate the
data for display, such as the image, the graphics (including
the subtitle), and the program guide.

0137

Additionally, the decoder 402 extracts the window
attribute SEI {seeFig. 18) fromthe video and graphics streams
and transmits the extractions to the display control unit 404.
The display control unit 404 can obtain information
{window position change flag) indicative of whether to
change the digplay position of the display unit {(the window)

or not from the description of the window attribute SEI. When
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this informaticon indicates the change, the display control
unit 404 can further obtain the information {(rendering model})
on the display resolution model at the display target screen
and information on the display start positions (horizontal
and vertical) and the display end positions (horizontal and
vertical) of the display unit (the window) at the resoclution
coordinate from the description of the window attribute SEIL.
[0138]

Under the control by the display contrel unit 404, the
scaler 403 performs the scaling process or a similar process
on the data for display, which is generated by the decoder
402, such that display of the image, the graphics (including
the subtitle), the programguide, or similar data is displayed
on the corresponding display unit (the window). In this
respect, in the case where a resolution of the screen device
300 of the display target differs from the display resolution
model, the scaler 403 further performs the scaling process
feradijustment of thedifference inthe regclution. Thescreen
device 300 displays the ilmage, the graphics {including the
subtitie), the program guide, or similar data based on the
data for display output from the scaler 403.

[0139]

Note that as the display position information cf the
display unit (the window}, basically, the information in the
display window positioning descriptor extracted from the
partial transport stream TS is used. However, when the
information {(window position change flag) of the window
attribute SEI, which isextracted fromthe streams of the videos
and the graphics by the videos by the deccder 402, indicates
the change, the information in the window attribute SEI is

used. This allows the dynamic change in the display peositicon
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of the display unit {the window).
[0140]

The following briefly describes operations by the
receiving apparatus 2004 and the display apparatus 400 (400-1
to 400-M: illustrated in Fig. 23. The receiving apparatus
200A receives the transpori stream TS transmitted from the
transmitting apparatus 100 at the receiving unit 201 via the
broadcast wave or via the network. This transport stream 75
is supplied to the demultiplexer Z02A.

(0141]

The demultiplexer 202A extracis the video stream, the
graphics stream (including the subtitle stream}, further the
electronic program guide information, or similar data from
the transport stream TS received by the receiving unit 201
and supplies the extractions to the re-multiplexer 206.
[0142]

Additionally, the demultiplexer 202A extracts the
display window positioning descriptor (see Fig. 13} and the
nulti-windows service descriptor {see Fig. 15(a)) from this
transport stream TS and transmits the extractions to the
displaycontrolunit 203, Thedisplaycontrolunit203obtains
varicus informationsuchasthedisplaypositionspecification
information (stream screen id and window id) from the
description of the display window positioning descriptor.
[0143]

Under the control by the display contrel unit 203A, the
re-multiplexer 206 generates the partial transpert stream TS
transmitted Lo each display apparatus 400-1 to 400-M. Then,
the re-multiplexer 206 transmits the corresponding partial
ftransport streams TS to thedisplayapparatuses 400-1 to 400-M.
0144}
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The display apparatus 400 (400-1 to 400-M) supplies the
partial transport stream TS transmitted from the receiving
apparatus 200 to the demultiplexer 401, This demultiplexer
491 extracts the video stream, the graphics stream (including
the subtitle stream), and further the electronicprogramguide
information from the partial transport stream TS and supplies
the extractiocns to the decoder 402.

[0145]

Additionally, in the demultiplexer 401, the display
window positioning descriptor (see Fig. 13} and the
multi-windows service descriptor {see Fig. 15(a)) are
extracted from the partial transport stream TS and are
transmitted to the display control unit 404. The display
control unit 404 obtains various information such as the
displaypositionspecificationinformation (stream screen id
and window id) from the description of the display window
positioning descriptor.

[0146]

The decoder 402 processes the video streamn, the graphics
stream, and the electronic program guide informaticn, which
are transmitted from the demultiplexer 401, to generate the
data for display, such as the image, the graphics {(including
the subtitie), and the program guide. The data for display
is supplied to the scaler 403,

(01471

Additionally, the decoder 402 extracts the window
attribute SET (see Fig. 18) fromthe video and graphics streams
and transmits the extractions to the display contrcl unit 404.
Tha display control unit 404 obtains various information, such
as information (window position_change_flag} indicative of

whether to change the display position cf the display unit
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{the window) or not fromthedescriptionof thewindowattribute
SET.
[(0148]

Under the control by the display control unit 404, the
scaler 403 performs the scaling process or a similaxr process
on the data for display, which is generated by the decoder
402, such that display of the image, the graphics (including
the subtitle), the programgulide, or similar data is displayed
on the corresponding display unit {the window}. The data for
display output from the scaler 403 is supplied to the screen
device 300. The image, the graphics {(including the subtitle),
the programguide, or similar dats are displayed on this screen
device 300.

10149]

"Modification 2"

Alternatively, the imagetransmission/receptionsystem
10, which is illustrated in Fig. 1, has the following
configuration. The receiving apparatus 200 transmits the
data for display, such as non-compressed image data, in
parallel to each screen device. However, the following
configuration is also possible. The receiving apparatus 200
transmits thedata fordisplaybyanamountofall screendevices
to a specific screen device. The specific screen device
distributes the data for display to another screen device,.
[0150]

Fig. 24 illustrates an exemplary configuration of an
image transmission/reception system 10B in that case. Like
reference numerals designate corresponding or identical
elements throughout Figs. 1 and 24, and therefore suchelements
will nct be further elaborated here. This image

transmission/reception system 10B includes the transmitting
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apparatus 100, the receiving apparatus 200B, and M pieces of
the screen devices 300~-1 to 300-M.
[0151]

The recelving apparatus 200B transmits the data for
displayby the amount of all screendevices to a specificscreen
device, here, the screendevice 300~-1. Thescreendevice 300-1
displays the image, the graphics, the programguide, or similar
data based on the data for display for itself. Additionally,
the screendevice 300-1 distributes (transfers) the image data
for display for other screen devices to the corresponding
screen devices.

[0152]

In this case, when the screen device 300-1 distributes
the data for display to the other screen devices, a delay may
occur randomly. This possibly disturbs synchronization of
display between the respective screen devices. Therefore,
the receiving apparatus 200B, as illustrated in Fig. 23,
inserts time codes to header information. The header
information is added inunits of frames to the data for display
of each screen device transmitted to the screen device 300-1.
In this case, the recelving apparatus 2008, for example,
converts a time stamp at 90 KHz inserted into the layer of
the transport stream TS to a time code at 29.97 Hz, thus
generating the tTime code.

[0153]

The screendevices 300-1 to 300-Meach contrelsadisplay
timingbased on the time code., Inthiscase, the screendevices
300~1 to 300~M mutually exchange clock (fLime) information by
wired or wireless. This allcows achieving mutual
synchronization of display.

[0154]
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Fig. 2% illustrates an exemplary cenfiguration of the
receiving apparatus 200B. Like reference numerals designate
corresponding or identical elements throughout Figs. Z2Z1 and
26, and therefore such elements will not be further elaborated
here. Under the contrel by a display control unit 203B, the
information processors 204-1 to 204-~M insert the time codes
into the header information., The header information is added
inunits of frames to thedata for display of each screendevice
transmitted to the screendevice 300-1. Althoughthedetailed
descriptionisomitted, otherpartsof thisrecelvingapparatus
200B are simlilar to the recelving apparatus 200, which is
illustrated in Fig. Z21.

[0155]

"Modification 3"

Additionally, the image transmission/reception system
10 illustrated inPig. L has the following configuration. The
receiving apparatus 200 transmits the data for display, such
as non-compressed image data, inparalliel toeachscreendevice.
However, the following configuraticn is also possible. A
display apparatus that includes a specific screen device
generates the data for display by the amount of all screen
devices. The display apparatus distributes the data for
display to other screen devices. In this case, a receiving
apparatus is not reguired.
f0156]

Fig. 27 illustrates an exemplary configuration cf an
image transmission/reception system 10C in that case. Like
reference numerals designate corresponding or identical
elements throughout Pigs. 1 and 27, and therefore such elements
will not be further elaborated here. This image

transmission/reception system 10C 1s configured by the
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transmitting apparatus 100, a display apparatus 400C, and M-1
pieces of the screen devices 300-2 to 300-M. The display
apparatus 400C includes the screen device 300-1.

[0157]

Thedisplay apparatus 400C receives the transport stream
TS transmitted from the transmitting apparatus 100 via the
broadcast wave or via the network. Thedisplay apparatus 400C
has functions similar to the receiving apparatus 200
illustrated in Fig. 1. The display apparatus 400C generates
the data for display of the image, the graphics (including
the subtitle), and the program gulde that should be supplied
to the screen devices 300~1 te 300-M, Then, the display
apparatus 400C causes the screen device 300-1, which is
included by itself, to display the image, the graphics
(including the subtitle), the program gulide, or similar data
by the data for display. Additionally, the display apparatus
400C transmits the corresponding data for display to the other
screen devices 300-2 to 3C0-M.

[0158]

Fig. 28 illustrates an exemplary configuration of the
display apparatus 400C. Like reference numerals designate
corresponding or identical elements throughout Figs. 21 and
28, and therefore such elements will not be further elaborated
here. Although the detailed description is omitted, the
display apparatus 400C includes the screen device 300-1.
Otherwise, thisdisplayapparatus 400Cissimilarlyconfigured
to the display apparatus 200, which is illustrated in Fig.
21.

[0159]

"Others®

Additicnally, the above~described embodiments describe
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the example where a plurality of the service streams are

supplied with one ccontainer. For example, as shown in Fig.
2% {a), one broadcast service container includes a primary
stream and a secondary stream. The recelving side processes
each stream included in this container. The specified screen
anddisplayunit (thewindow) display a content of each stream.
[0160]

However, this technigue is alsc similarly applicable
tothecasewhereapluralityof theservicestreams are supplied
with a plurality of the containers. TFor esxample, as
illustrated inFig. 29(b), a first broadcast service container
includes the primary stream, and a second broadcast service
container includes the secondary stream. In this case, the
receivingsideprocesseseachstreamincluded ineachcontainer.
The specified screen and display unit (the window) display
the content of each stream. In this case, a mechanism
coordinating between the broadcast services is employed.
[0161]

Additionally, for example, the case includes that, as
illustrated in Fig. 30(a), the broadcast service container
includes the primary stream and the network service container
includes the secondary stream. In this case, the receiving
side processes each stream included in each container. The
specified screen and display unit (the window) display the
content of each stream. Inthiscase, amechanismcoordinating
between the broadcast service and the network service is
employed.

0162}

Additionally, for example, the case includes that, as

illustrated in Fig. 30(b}), a first network service container

incliudes the primary stream, and a second network service
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container includes the secondary stream. In this case, the
receiving sideprocesseseachstreamincluded ineachcontainer.
The specified screen and display unit (the window) display
the content of each stream. In this case, a mechanism
coordinating between the network services 1s employed.
[0163]

Fig. 31 illustrates an exemplary image display in the
case where a plurality of the service streams are supplied
withapluralityof the containers. Thisexample isanexample
where the three video streams are supplied by the three
transport streams TS. Inthiscase, correspondingtothe first
video stream included in the first transport stream TS,
"Stream screen ID = 1" is inserted into this first transport
stream TS as the display position specification information.
Accordingly, the image data obtained by decoding this first
video stream is supplied to the "screen device 1" with "Screen
ID = 1." Thus, the image 1s displayed on the screen.
[0164]

Additionally, in this case, corresponding te the second
video gtream included in the second transport stream TS,
"Stream screen ID=2" is inserted into this second transport
stream TS as the display position specification information.
Accordingly, the image data obtalined by deccding this second
videc stream 13 supplied to the "screen device 2" with "Screen
ID = 2." Thus, the image is displayed on the screen.
[0165]

Additionally, in this case, corresponding to the third
video stream inciuded in the third transport stream TS,
"Stream screen ID = 3" is inserted into this third transport
stream TS as the display position specification information.

Accordingly, the image data obtained by decoding this third
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video stream is supplied to the "screen device 3" with "Screen
ID = 2." Thus, the image is displayed on the screen.
[0166]
Additionally, the above-described embodiments describe
the example where the container is the transport stream (MPEG-2
T3). However, this technique is also similarly applicable
to a system with a configuration that uses a network such as
the Internet for distribution to a reception terminal., In
the distribution over the Internet, the streams are often
distributed with the container in MP4 or a format other than
MP4. That is, as the contaliner, the containers in various
formats, such as Lthe transport stream {MPEG-Z TS} used in a
digital broadcast standard and the MP4 used for Internet
delivery, apply.
[0187]

Additicnally, this technique can also employ the

(]
[t

ollowing configurations.
{(n A transmitting apparatus including:

a transmitting unit configured to transmit a container
in a predetermined format, the container including a video
stream obtained by coding image data; and

an informaticn inserting unit configured to insert
display position specification infeormation into a layer of
the container, thedisplaypositionspecification information
specifying a display position of an image by the image data.
(23 The transmitting apparatus according to (1), wherein

the display position specification information is
information specifying a display target screen.

{(3) The transmitting apparatus according te (1) or {2},
wherein

the display position specification information is
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information specifying a display unit on a display target
screen.
{4) The transmitting apparatus according to {3), wherein

infeormation indicative of a display resolution model
at the display target screen is added to the display position
specification information, display position information at
a resolution coordinate specified by the display resolution
model alsc being added to the display position specification
information.
{(5) The transmitting apparatus according to {4), wherein

the information inserting unit is configured to further
insert, into a laver of the video stream, information
indicative of whether to change a position of a display unit
cn the display target screen specified by the display position
specification information or not and, i1f the information
indicates achange, displaypositioninformationof thedisplay
unit.
(6) The transmitting apparatus according to any of (1) to
(5}, wherein

information indicative of whether to permit a display
at a display position other than a display position specified
by the display peosition specification information or not is
added to the displilay position specification information.
{7 The transmitting apparatus according to any of (1) to
(6), wherein

the container transmitted by the transmiiting unit
further includes a subtitle streamobtained by coding subtitle
data, and

the information insertingunit is configured to further
insert display position specification information into the

layer of the ccntainer, the display position specificaticn
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information specifying a display position of a subtitle by
the subtitle data.

(8) The transmitting apparatus according to any of (1) to
(7}, wherein

acontainer transmittedbythe transmittingunit further
includes electronic program guide information, and

the information insertingunit is configured to further
insert display position specification information intec the
layer of the container, the display position specification
information specifying a display position of a program guide
by the electronic program guide information.

{9) The transmitting apparatus according to any of (1) to
(8), wherein

the container is a transport stream, and

the information inserting unit is configured to insert
the display position specification information inteo a
descriptor under a videc elementary lcoop of a programmap table
included in the transport stream.

{10) A transmitting method including:

a step of transmitting a container in a predetermined
format, the container including a video stream obtained by
coding image data; and

a step of inserting display position specification
information into a layer of the container, thedisplayposition
specification information specifying a display positicn of
an image by the image data. |
{11y A receiving apparatus including:

a receiving unit configured to receive a container in
apredetermined format, the container including a video stream
obtained by coding image data, wherein

display position specification information specifying
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a display position of an image by the image data is inserted
intec a layer of the container, and

the receiving apparatus further includes a display
controlunitconfiguredtocontrol aprocessof thevideo stream
to display the image by the image data at a display position
specified by the display position specification information.
(12} The receiving apparatus accerding te (11} further
including:

a decoding unit configured to decode the video stream
to obtain non-compressed image data; and

a transmitting unit configured to transmit the
non-compressed image data to a display apparatus by a control
by the display control unit, the display apparatus having a
display target screen specified by the display positicn
specification information, wherein

the transmitting unit is configured to insert a time
code into header information at each frame of the
non—-conmpressed image data, the time code being configured to
perform counting in units of frames.
(13} The receiving apparatus according to (11) cor {12},
further including:

atransmittingunit configuredtotransmit the container
to a display apparatus by a control by the display control
unit, the display apparatus having a display target screen
specified by the display position specification information.
{14 A receiving method including:

astepofreceivingacontainer inapredetermined format,
the container including a video streamobtained by coding image
data, wherein

display position specification information specifying

a display position of an image by the image data is inserted
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into a laver of the container, and

the recelving method further includes a step of
controlling a process of the video stream to display the inage
by the image dataat adisplaypositionspecifiedby thedisplay
position specification information.
(15) A receiving display method including:

receiving a container in a predetermined format, the
container including a video stream obtained by coding image
data, wherein

display position specification information specifying
a display position of an image by the image data is inserted
into a layer of the container, and

the receiving display method arranges the image by the
image data at: a display position specified by the display
position specification information, or a display position
different from the display position specified by the display
position specification information, by determination based
on determinaticn information including at least the display
position specification information.
(16} The receivingdisplaymethod according to {15), wherein

the determination information further includes display
pesition change information by a user operation.
{17} The receivingdisplaymethod according to {(16), wherein

information indicative of whether to permit a display
at a dispitay position other than a display position specified
by the display position specification information or not is
added to the display position specification information, and

the determination information further includes the
additional information.
[0168]

The main feature of this technique inserts the display
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position specification information (stream screen id and
window 1id), such as the image and the graphics (including the
subtitle), into the lavers of the container such as the
transport stream TS to allow the transmitting side to actively
control the display position of the image, the graphics, or

similar data (see Fig. 5).

REFERENCE SIGNS LIST

[0169]

10, 104 to 1CC image transmission/reception systen
100 transmitting apparatus

110 transmission data generator

11i-1 to 111-N image data ocutput unit
112-1 to 112-N video encoecder

il3 graphics data output unit

114 graphics encoder

115 maltiplexer

200, 200A, 200B receiving apparatus
201 receiving unit

202, 202A demultiplexer

203 display contrel unit

204-1 to 204-M information processor
204a decoder

204b scaler

205 user operating unit

206 re-multiplexer

300, 300-1 to 300-M screen device
400-1 to 400-M, 400C display apparatus
401 demultiplexer

402 decoder

403 scaler
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404 display control unit



on

10

15

20

25

30

63
SP351526W0O00

CLAIMS

1. A transmitting apparatus comprising:

a transmitting unif configured to transmit a container
in a predetermined format, the container including a video
stream obtained by coding image data; and

an information inserting unit configured to insert
digplay position specification information inte a layer of
the container, thedisplaypositionspecificationinformation

specifying a display position of an image by the image data.

2. The transmitting apparatusaccording toclaiml, wherein
the display position specification information is

information specifying a display target screen.

3. The transmitting apparatusaccordingtoclaiml, wherein
the display position specification information is
information specifying a display unit on a display target

screen.

4. The transmitting apparatus according toclaim3, wherein

information indicative of a display resolution model
at the display target screen is added to the display position
specification informaticn, display position information at
a resolution coordinate specified by the display resolution
moedel also being added to the display position specification

information.

5. The transmitting apparatus according toclaimé, wherein
the information insertingunit is configured to further

insert, inte a layer of the video stream, information
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indicative of whether to change a position of a display unit
on the display target screen specified by the display pesition
specification information or not and, 1if the information

indicatesachange, displaypositioninformationof thedisplay

unit.

6. The transmittingapparatusaccording toclaiml, wherein

information indicative of whether to permit a display
at a display position other than a display position specified
by the display position specification information or not is

added to the display position specification information.

7. The transmitting apparatus according toclaiml, wherein

the container transmitted by the transmitting unit
further includes a subtitle streamobtained by coding subtitle
data, and

the information inserting unit is configured to further
insert display position specification informaticon into the
layer of the container, the display position specification
information specifying a display position of a subtitle by

the subtitle data.

8. The transmitting apparatus according toclaiml, wherein
acontainer transmittedbythe transmittingunit further
includes electronic program guilde informaticn, and
the information insertingunit is configured to further
insert display position specification information into the
layer of the container, the display position specification
information specifying a display position of & program guide

by the electronic program guide information.
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9. The transmitting apparatus according toclaiml, wherein
the container is a transport stream, and
the information inserting unit is configured to insert
the display position specification information into a
descriptor under a video elementary locp of a programmap table

included in the transport stream.

10. A transmitting method comprising:

a step of transmitting a container in a predetermined
format, the contalner including a video stream obtained by
coding image data; and

a step of inserting display position specification
informationintoalavyer of thecontainer, thedisplayposition
specification information specifying a display position of

an image by the image data.

11. A recelving apparatus comprising:

a receiving unit configured to receive a container in
apredetermined format, the container including a video stream
obtained by coding image data, wherein

display position specification information specifying
a display position of an image by the image data is inserted
intd a laver of the container, and

the receiving apparatus further includes a display
controlunitconfiguredtocontrol aprocess of the video stream
to display the image by the image data at a display poesition

specified by the display position specification information.

12. The recelving apparatus according to claim 11 further
comprising:

a decoding unit configured to decode the video stream
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to obtain non-compressed image data; and

a transmitting unit configured to transmit the
non-compressed image data to a display apparatus by a control
by the display control unit, the display apparatus having a
display target screen specified by the display position
specification information, wherein

the transmitting unit is configured tc insert a time
code intoc header information at each frame of the
non-compressed image data, the tTime code being configured to

perform counting in units of frames.

13. The receiving apparatus according to claim 11, further
comprising:

atransmittingunit configuredtotransmit the container
to a display apparatus by a control by the display control
unit, the display apparatus having a display target screen

specified by the display position specification information.

14. A receiving method comprising:

astepofreceivingacontainer inapredetermined format,
the container including a video streamobtained by coding image
data, wherein

display position specification information specifying
a display position of an image by the image data is inserted
into a layer of the container, and

the receiving method further includes a step of
controlling a process of the video stream to display the image
by the image data at adisplaypositionspecifiedby the display

position specification information.

15. A receiving display method comprising:
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receiving a container in a predetermined format, the
container including a video stream obtained by coding image
data, wherein

display position specification informaticn specifying
a display position of an image by the image data is inserted
into a layer of the container, and

the receiving display method arranges the image by the
image data at: a display position specified by the display
position specification information, or a display position
different from the display position specified by the display
position specification information, by determination based
or determination information including at least the display

position specification information.

16. The receiving display method according to claim 15,
wherein
the determination information further includes display

position change information by a user operation.

17. The receiving display method according to claim 16,
wherein
information indicative of whether to permit a display
at a display position other than a display position specified
by the display position specification information or not is
added to the display position specification information, and
the determination information further includes the

additional infcrmation.



