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

TECHNICAL FIELD
[0001]

This technique relates to a transmitting apparatus, a
transmitting method, a receiving apparatus, a receiving method,
and a receiving display method. In particular, this technigue
relates to the transmitting apparatus or a similar apparatus that
allows a transmitting side to actively control a display position

of an image.

BACKGROUND ART
[0002]

There has been achieved or proposed a technique regarding a
multi-screen display. The technique performs multiple decoding on
a plurality of streams from a broadcast and a network and displays
apluralityof imagesobtainedby themultipledecodingononedisplay.
[0003]

For example, the plurality of images is displayed in the form
of a so-called Picture in Picture (PinP). This allows a user to
view an image in a program of a certain channel largely displayed
in a main screen while viewing an image in a program of another
channeldisplayedsmall inasubscreen. Alternatively, forexample,
images in programg of different channels are displayed side by side
on a right half and a left half of a display. This allows 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
instructed in a usual display state, Patent Document 1 discloses

a technique that can quickly switch the display to the multi-screen.
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PATENT DOCUMENT
[0004]
Patent Document 1: Japanese Patent Application Laid-Open No.

2000-13712

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

Streams used for the conventional multi-screen display
generally are of different programs. For example, in the case of
a multi-screen display in the form of the sbove-described PinP,
streams of a source of images displayed in a main screen and streams
of a source of images displayed in a subsgcreen are often of different
programs.

[0006]

That is, a function suchas the following has not beenprovided.
A transmitting side specifies a cooperation of the plurality of
streams with one another and a display of the images such as the
images in the identical program viewed from different angles are
each digplayed in the main screen and the sub screen, thus providing
the user with one program.

[0007]

Additionally, in both the conventional multi-screen display
in PinP and multi-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 implementation on a display device side; therefore, a provider
gside does not gpecify the way of the display.

[0008]

Hereinafter, a spread of a display having a resolution equal
toormore thana full HighDefinition (HD) possibly brings abroadcast
that displays a plurality of images on one display to provide one
program. Additionally, in this respect, there will probably be

demanded on the way of the display of images, such as the transmitting
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side of a program actively controlling the display of images.
[0009]
Embodiments of the present invention allow the transmitting

side to actively control a display position of an image.

SOLUTIONS TO PROBLEMS
[0010]

According to a first aspect of the present invention, there
ig provided 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 information inserting unit configured to insert display
position specification information into a layer of the container,
the display position specification information specifyingadisplay
positionof animage by the image data, whereininformationindicative
of whether rendering at the display position on the receiver side
has freedom or not is added to the display position specification
information,

[0011]

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-2 TS), which is employed
for digital broadcast standard. Additionally, for example, the
containermay be in a format of MP4, which is employed for the Internet
delivery or a similar purpose, or the container may be in a format
other than the MP4.
foo12]

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
specificationinformation intoadescriptor under a video elementary
loop of a program map table included in the transport stream.
[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 digplay unit on
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 information at a resolution coordinate gpecified
by the display resolution model may also be added to 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,
information indicative of whether to change a position of a digplay
unit on the display target screen specified by the display position
specification information 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.

[0015]

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

[0016]

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 digplay
position specificationinformation. Inthiscase, the transmitting
side canactively control whether topermit the display at thedisplay
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 transmitting unit may further include
a subtitle streamobtained by coding subtitle data. The information
inserting unit may be configured to further insert display position
specificationinformationintoa layerof thecontainer. Thedigplay
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 gubtitle.
[0018]

Additionally, according to this technique, for example, a
container transmitted by the transmitting unit further includes
electronic program guide information. The information inserting
unit may be further configured to insert display position
specificationinformationintoa layerof thecontainer. Thedisplay
position specification information specifieg a display position
of a program guide by the electronic program guide information.
In this case, the transmitting side can actively control the display
position of the program guide.

[oo1s8al

According to a second aspect of the present invention, there
is provided a transmitting method comprising: 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, the display position specification information
specifying a display position of an image by the image data, wherein

information indicative of whether rendering at the display position



on the receiver side hag freedom or not is added to the display
position specification information.
[0019]

According to a third aspect of the present invention, there
is provided a receiving apparatus comprising: a receiving unit
configured to receive a container in a predetermined format, the
container including a video stream obtained by coding image data,
wherein digplay 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 apparatus further includes
a display control unit configured to control a process of the video
stream to display the image by the image data at a display position
specifiedbythedisplaypositionspecificationinformation, wherein
information indicative of whether rendering at the display position
on the receiver side has freedom or not is added to the display
position specification information.

[0020]

The receiving unit according to this technigue receives a
container in a predetermined format. The container includes the
video streamobtained by coding the image data. Thedisplayposition
gpecification information that specifies the display position of
the image by the image data is insertedinto the layer of thiscontainer.
For example, the container may be a transport stream (MPEG-2 TS),
which is employed for digital broadcast standard, the MP4, which
ig 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
gpecification informatiomn.

[0021]

For example, the following configurationmay be employed. The

receiving apparatus includes a decoding unit and a transmitting

unit. The decoding unit is configured to decode the video stream



to obtain non-compressed image data. The transmitting unit is
configured to transmit the non-compressed image data to a display
apparatus by a control by the display control unit. The display
apparatus has a display target screen specified by the display
pogition 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 ig 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 digplay apparatus by a control by the display control unit. The
displayapparatushasadisplaytarget screenspecifiedbythedisplay
pogition specification information.

[0022]

Thus, this technique controls the procesgs of the video stream
to display the image by the image data at the display position
specified by the display position specification information.
Accordingly, the displayposition of the image is based on the control
by the transmittingside, allowingdisplaying the image at the display
position intended by the transmitting side.
foo22al

According to a fourth aspect of the present invention, there
is provided a receiving method comprising: a step of receiving a
container in a predetermined format, the container including a video
stream obtained by coding image data, wherein display position
specification information gpecifying 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 a
display position specified by the display position specification
information, wherein information indicative of whether rendering
at the display position on the receiver side has freedom or not

is added to the display position specification information.



[0023]

According to a fifth aspect of the present invention, there
is provided a receiving display method comprising: 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 posgition sgpecified by the display position
specification information, or a display position different from
the displaypositionspecifiedby thedisplaypositionspecification
information, by determination based on determination information
including at least the digplay position specification information,
wherein information indicative of whether rendering at the display
position on the receiver side has freedom or not is added to the

display position specification information.

EFFECTS OF THE INVENTION
[0024]

According to embodiments of the present invention, a
transmitting side can actively control a display position of an

image.

BRIEF DESCRIPTION OF DRAWINGS
[0025]

Fig. 1 1is a block diagram illustrating an exemplary
configuration of an image transmission/reception sgsystem as an
embodiment of this invention.

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

a screen ID (Screen ID) and a stream screen
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Fig, 3isadrawing illustrating axemplaryarrangement

f a basic screen configured by eight screen devices.
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Fig. 4 iz a drawing illustrating an exemplary image
display in the case where streans formultipledelivery sexvics
stributed with a single containern.

Fig. 5 is adraving tllustrating another exenplary image

= where the streams for multiple delivery
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service are distributed with the single container,

Fig, 6 is adrawing 1llustrating another exemplary image
display in the case where the streams for multiple delivery
service are distributed with the single container.

Fig., 7is adrawing 1llustrating another exemplary image
display in the case where the streams for muliiple delivery
servive are distributed with the single container,

Fig. 8 i3 a drawing illustrating an exemplary display

n the case where the streams are assoclated te one another
for display by a window ID {window id}.

Fig. 9 is a3 drawing illustrating another exemplaryv
display in the case where the streams are assoclated Lo one
ancther for display by the windew ID (window id).

Fig. 10 is a drawing illustraving another exemplary
display in the case where the streams are assoclated to one

ancther for display by the window ID {window id).

2

Fig. 11 is a drawing illustrating an exemplary display
transicion in the case where display permission information
indicatres a permission of a display at a display pogition (&

screen or a window) other than

by display position specification i

or 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 poesitioning
descriptor {(display window_positioning descriptor) as the

display positlon specification information.

P~y

Fig. 14 is a drawing illustrating a content {Semantics
of main information in the exemplary configuration ¢f the
display window positioning descriptor
{digplay window positioning descriptor]

FPigs. 15{(a) and 15{b) are drawings lllustrating an

exenplary configuration {Syntax) of a multi-~windows servic
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descriptor {multi_windows service descriptor) as de
service information and a content {(Semantics! of the main
information.

Figs. 16{a) and 16{b) are drawings for describing an
insertion of awindow attribute SEI message (window attribute

SEI messege} into a "SELs" part of an access unit,

l"x_;

Figs. 17{a) and 17(b) are drawings illustrating
exemplary configurations {Syntaz] of the "window_ attribute
SETI message."

Fig. 18 is a drawing illusitrating an exemplary
configuration {Syntax) of “windowmattribute sei{y."

Fig. 19 is a drawing i1

of main informaition in an

“window attribute sei{)."

Fig. 20 is a drawing illustrating an exemplary
conflguration of the transpo stream T8.
Fig. 21 iz a block diasgram illustrating an exemplary

configuration of & recgeiving apparatus
Fig. 22 isablockdiagramillustratinganother exenplary

on/re

@

=

configuration of an lwmage tfransmiss! sception system.
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lustratinganctherexemplary
configuration of an image transmission/reception systey

Pig. 25 is a drawing for describing insertions of time
codes into header information of data such g8 non—compressed
image data.

Fig. 26 1s a block diagram illlustrating an exewplary
configuration of the receiving apparatus.

Fig. 27 isablockdiagramilliustrating another exeuplary
configuration of the image transmission/reception system,

Fig. 28 is a block diagram lllustrating an exemplary
configuration of the display apparatus.
Figs., 29 (a) ang 29 {(b) are drawings for describing & cass
where a plurality of service streams are supplied with a
piluraility of containers,

gs. 30 {a) and 30(b) are drawvings for describing a case

whers a plurality of the service styeams are supplisd with
a plurality of the containers.

Fig. 31 is 2 drvawing illustrating an exemplary image
display in the case where a plurality of the service sireams

is supplisd with a plurality of the containers.
MODE FOR CARRYING OUT THE INVENTION

The following describes modes for carryving out the

invention (hereinafter raferred fo as "embodiments®). The

descriptions wi be given in the followlng order.

3
1. Embodiments
£3

2. Modifications
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<l. Embodiments>

[Exemplary Configurations of Image
Trangsmission/Reception System]

Fig. lillustrates anexermplaryconfigurationofanimage
transmission/reception system 10 as an embodiment. This
image transmission/reception system 10 1s configured by a
transmitting apparatus 100, a receiving apparatus 200, and
M pieces of screen devices 300-1 to 300~M
[0028)

The transmitting apparatus 100 is anapparatus installed
at an image data transmitting side such as a broadcasting
station. The transmitting apparatus 100 transmits a
c stream TS via a broadcast wave or a netwoerk. The
cranspoert stream TS includes a predetermined count of video
streams sach obtained by coding image data. Here, iLhe

transport stream configures a container.

(00293

Intolayersof this transportstreanTs, displayposition
gpecification information is inserted for each video stream.
The display pesition specification information specifiss a

displayposition of an image fromthe imagse data. Thisdisplay
wosition specification information is, for example,

information that specifies a display target scresn and/or

&

display unit {a window) on the displayv target screen. This
display pesition specificavion information is, for example,

inserted under a video elementary loop (Video ES loop) of a

Program Map Table {PMT) included in the transport stream 5.

P

Details of this display position specification information
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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 moedel at the
display target screen is added to this display position
spacification information. Additionally, displa
information with a resolution coordinate specified by this

diasplayresolutionmodel 1s added. Forexample, asthe

&
UJ
o
&
L

reepliution model, 1820 (H) * 1080 (v, 3840 (Hy * 2160 {(Vi,
and 7680 (HY * 4320 (V) are shown. Additicnally, for example,
the display pesition specification shows a coordinate at a
start herizontal vertical position and a coovdinate of an end

hoxizontal vertical position of thedisplay unit {the window).

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

100323

Aszume the casewhere thedisplaypositionspecification
information that s made correspond te the predetermined video
tream and specifies the display unit (the window) on the

display target screen iz inserted

er of the transport
Cream T8, Into the layer of the predetermined video streamn,

position change information is inserte
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information indlicates whethesr to change the pesition of the
digplay unit (the window} or mot. In this case, when this
position change information indicates the change, the display
position informationwith the resolution cocrdinate specified

by the display resolution model is furtheyr inserted
Z I o
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information is, for example, inserted into a user data region
at a picture header or a seguence header of the video stream.
The details of the information will be described latexr.
[00332]

ndditionally, the tyansport stream T8 further includes

2 subtitle stream obtained by coding subt Then,

]

inte the layer of this trangport stream™§, thedisplay positio

»

specification information is further inserted. The display
position specification information specifies a display
positionof the subtitle fromthe subtitiedata., Additionally,
the transport stream TS further lncludes electronic program
guide information {EPS information). Then, into the layer
thigtransportstreamTs, thedisplaypositionspecification
information is further inserteda. The display position

specification information specifies a display pesition of a

T
i
o]
)
I}
&
=
=
$ud
[¢ X
]
fos
i}
o]
=
e
&
®
L.
1]
M
-
H
o
E
i
¢}
9}
3
Q
.l
4
S}
a
ﬁ
o
6]
;.:.l
i3
Q
I
]
v
Pt
o
pred

[o034]
The receiving app tus 200 receives the transport

ot

stream T8 transmitted from the transmitting apparatus 100 via
the broadcastwave orvia thenetwork., Thereceivingapparatus
200 perforns a decoding process on the video streams, graphics

streans, and the electronic program guide information, which

]

¥

are included in this transport stream T3, Thus, the receiving

apparatus 200 obtai for display, such as the image,
graphics (including the subtitles), and the progran guide.
in this respect, the receiving apparatus 200 can know the

display positions (the display target screepn and the display

unit {the window)) of the image, the graphics, and the program

guide by ion information

corresponding to the v raphics stream, and

the electronic program infermation, which are inserted
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the layers of the transport stream TS.
[0035;
The receiving apparatus 200 selectively supplies each

data for display to the corresponding screen device among th

;\,

soereen devices 300-1 to 300-M based on the above-described

isplaypositionspecificationinformation. Inthisrespect,

to correctlydisplay the image on the display unit {the window)

p

of the screan of the display terget, the regeiving apparatus
200 appropriately performs a scaling process or a similar
process on the image data according to the display position

information ¢f the display unit {the

&

window} specified by the
display resoluticon model and vertical/horizontal pixel size

information ¢f the screen device Lo generate image date for

o3
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In this resgpeact, the recelving apparatus 200 can know
whether to change the peosition 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 stream.
Then, when changing the position, the recelving apparatus 200
appropriatelyperforms the scalingprocessorasinilarprocess
on the image dats appropriately based on the display position

information of the display unit (the window) added to this

'

position change information to generate the image data for

b

Addivionally, the receiving apparatus 200 decodes the
subtitle streams, which are included in this fransport stream

- 5

or display (bit map datal, In

Ft

T3, and obtains subtitle data

this respect, the receiving apparatus 200 can know the disp

{_.l
%

I o 34 I . W 4 i by gt 3 oy o 3 1
rget goreen and the display unit (the window] where the
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subtitle is to be displaved from the display position
specification information corresponding te the subtitle
streanm, whichis inserted into the layerof the transport stream
TS,

100387

The receiving apparatus 200 selectively supplies the

subtitle data to the corresponding screen device among the
soreen devices 300-1 to 300~ based on the above-described
displaypositionspecification information. Inthisrespect,
to correctly display the subtitle on the display unit {(the
indow) 2fth@dis?laytaxgetscreen;the“ecb;vsn;appaY“Luﬂ

8 or a similar

4]

200 appropriately performs the scaling proc
pracess on the subtitle data according to the display pesition
information of the display unit (the window) specified by the
display resolution model and vertical/horizontal pixel size
information ¢©f the screen device to generate subtitie data

(it map data) for display.

(00391

Additionally, the recelving apparatus 200 obtains

program gulde data (bit map data) for display based on the
electronic program guide informaticon {the BEPG information),
whichigincludedinthis transportstreamTs Inthisrespect,

the receiving apparatus 200 can know the display targel screen
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guide is to be displayed from the display position
o

specification information corresponding to the elestronic
program gulde information, which is inserted into the layer
of the transport stream T3,
[0G40)
The receliving zpparatus 200 vely suppllises the

program gulde 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 gulide on the display unit

{the window! of the screen of the display targe
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apparatus 200 appropriately performs the sca

a similar process on the program guide data according to the

el

display position information of the display unit {the window}

-

scluticon model and

©

specified by the display v
vertical/horizontal pixel size information of the screen
device o generate program guide data {(bit map data) for

&

display.

Additionally, the receiving apparatus 200 can know
whether to permit the display at the display position {the
soreen and the window) other than the display position

specified by the display position specification information

4
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to the ebove~dsscribed display position informaticn. For
example, inthe cagewhereauser oparationgives an instruction

of displaying the image or similar data displaved on a
predetermined screen or the display unit {the window) to

another screen or display unit {(window}, when the display
n

permission information indicates the permission, the

,‘—,
\ v

ceiving apparatus 200 performs adisplay transitionprocess.

The screen devices 300~1 to 300-Meach configures abasic

‘

scraen arranged at a predetermined position., The screen

ranel, an organic EL display pacel, or s similar panel. The
D

reen ID) Lo sach Dasic scraen toe create a screen ID table



20

§P351026W0A0
(Screen_id Tablej.

lg. Z2{a) illustrates anexemplary screen IDtable. For

example, the basic screen arrangsd at a Forward Center is

"Soreen ID=1." Additionally, for example, the baslc screen

arranged at a Forward Left Ls “"Screen 1D =2." Furthermore,

for exanple, the basic screen arranged at a Forward Right is
LD

3

=3," Fig. 3isadrawing illustrating an exemplary

arrangeiment of the basic screen configured by the eight screen

device

6]

[0044]
Additionally, the receiving apparatus 200 includes a
table. The table shows a corrvespondence relationshipbetween
a screen ID {(Screen ID) and & stream screen ID
fStxeam@screenmlﬁb. The streamscraen ID {(Stream %cﬁeou"ID}
specifies the display target screen as the display position

specification information inserted into the transport stream

,kn

£5. Fig. 2Zi(b) 1illustrates an example of the table. Based
onthistable, thereceiving apparatus 200 selectivelysupplies
the inage data, the subtitle data, and the program guide data
Lo each corresponding baslic screen.

Fig., 4 illustrates an exsmplary image display. This
example is an example where the Cranspori stream T8 includes

the three video streams. In this case, corresponding to the

i

first video stream, “Str@ammscreanmlﬁ = 1" is inserted into
the trangport stream TS as the display position specification
infermation. Accordingly, the image data obtained by

decoding this first video stream is supplied to the "sorean
device 1" with "Soreen ID = 1."% Thus, the image iz displaved

on the screen.
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Additionally, in this case, corresponding vo the second
video stream, "Stream screen ID = 2" is inserted into the
rransport streaam TS as the display position specification
information. Accordingly, the image data obtailned by
decoding this second video stream is supplied to the "screen
device 2" with "Screen ID = 2." Thusg, the image is displayed
on the sareen.

[0047]

N

Additionally, in this rasponding to the third
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video stream, "Stream screen ID = 3" is inserted into the
transport stream TS as the dispilay position specification
information. Accordingly, the image data obtalined b

¥
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>

decoding this third videc stream is supplied to the "scre
device 3" with "Screen ID = 3.7 Thus, the image is displayed
on the screean.

(00483
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example where the transport stream TS
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ingludes the five video streams. ki
to the first videce stream, "Stream screen ID = 1" and

"window id = 1" are inserted into the Lransport sctream 7S as
thedisplay positionspecificationinformation. Accordingly
the image data obtained by decoding this first video stream

ig supplied to the "screen device 1" with "Screen ID = 1.

Thus, the image iz displayed on the display unit {the window)

Adrditionally, inthis case, corresponding to the second

i 1Tn A

video stream, "Stream scyeen ID = 1" and "window id = 2"

NI
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inserted into the transport stream T8 as the display position

b
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specification information. Accordingly, the image data
cbtained by decoding this second video stream is supplied to

the "soareen device 1" with "Screen ID = 1." Thus, the inage
isdisplayedoeonthedisplayunit {(thewindow) "w2" of the scraen.

100501

el

dditionally, in this case, corresponding to the third
video stream, "Streasm screen ID = 1" and "window_id = 3" are
inserted into the transport stream T3 as the display position
specification information. Acccrdingly, the image data
obtained by decoding this third video stream is supplied to
the "screen device 1Y with "Screen ID = 1." Thus, the image
isdisplavedonthedisplayvunit (thewindow) "w3" of the screen.
[0051]

wdditionally, in this case, corrvesponding to the fourth
video gtream, "Stream sl "@«erxm_ID = 2" and "window id = 4" are
inserted into the transport stream T8 as the display position
specification information. Accordingly, the image da
obtained by decoding this fourth videc stream is supplied to

he "scoreen device 2™ with "Screen ID = 2.7 Thus, the image

o
o
o)

nthedisplayunit (thewindow} “wd" of the scresan.

Additionally, in this case, corresponding to the £ifth

video stream, "Streaw screen 1D = 3" and "window_id = 5" are

inserted into the transport stream TS as the display position

specification information. Accordingly, the image data
obtained by decoding this fifth video stream is supplied Lo

the "soreen device 3" with "Scresen ID = 3." Thus, the image

isdisplavedonthedisplayunit (thewindow) "wh" of the screen.

Fig, 6 illustrates vet another exemplary image display.

This example is an example whare the transport stream T3
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includes the four video streams and the one subtitle stream.
Singe the first to “hird video streams are similar Lo the
description will not be further elab

[0054]

above~described exemplary image display in Fig. 5, the
Tob

In this case, corrssponding
“"Stream _screen ID = 2" and "window_id = 4" are inserted into
the vrangport stream T8 as the display pesition specif

-

information. Accordingly, the subti

obtained by decoding this subtitle s

“soreen device 2" with "Screen ID = 2.% Thus,

isdisplayvedonthedisplayvunit (thewindow) "wd" of the screen.
[0055]
Additionally, in this case, corresponding to the feurth

the video stream, "Stream screen 1D = 3" and "window id = &"

it

re inserted intce the transport stream TS as the display

g

a
position specification information. Accordingly, the image
d

! s
4]
i

ata obtained by decoding this fourth video stream is suppl

E N i 3 o oy o H T w T e 1 o - n T M
to the "soreen device 3" with "Screen 1D = 3." Thus, the image

isdisplayedonthedisplayunit (thewindow) "wd" of the screen.

Fig. 7 illustrates different exemplary image displav.

This example iz an example where the transport stream TS

includes the four video streams and the slectronic program
guide information {the EPG information). Since the first to
third video streams are similar to the above-described

exemplary image display in Fig. 3, the description will not

In this case, corresponding to the electronic program

formation, "Stream screen ID = 27 and “window id =
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e

4" are inserted into the transport stream 758 as the displas
position specification information. Accordingly, the

progranguidedata {the EPGdata) obtained fremthis electronic
program guide information is supplied to the "screen device
2% with "Screen ID=2.% Thus, the program guide is displaved

on the display unit (ths window) "wé” of the screen.

Bdditionally, in this case, cerresponding to the fourth

video stream, "Stream screen ID = 3" and "window id = 5" are
inserted into the transport stream TS as tl picsy sivion

specification information. Accordingly, the image data

obtained by decoding this fourth video stream is supplied to

i

de
the "screen device 3" with "Screen ID= 3." Thus, the image

isdisplayedonthedisplayunit {thewindow} "wi" of the screen.

Bote that 1f the window IDs (window_id) corresponding
to the plurality of streams are the identical, the images or
similar data velated to sach stream are displaved on the

identical display unit {the window}. That is, the window ID

(window id} is defined for mutual association of

for display.
{0060}

Fig. 8 illusrrates anexemplary display inthe case wher

[

the streams are associated to one another 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, bare, the images of the two video streams, are plurally
displayedon the identical displayarea, that is, the identical

display unit (the window) Lo cenfigure a three—dimensional

{3D) display.
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Fig. % illustrates ancther exemplary display in the case

where the streams are associated to one another for display

p—

vy the window ID {window 1d). This example shows a case where

ane image ls divided into a plurality of the video siyreams,
o) 5 E

neres, two video streams and are plurally displayed on the

ide displa

l."

; arsa, that is, the identical display unit
{the window) to configure a

Fig. 10 illustrates yet another exemplary display in
the case where the streans are associated to one ancother for
display by the window ID (window id) . This example shows the
case where the image of the video atreamand the graphics streamn,

e of the subtitle strean, aredisplayed

s an exemplary disclay transition in

ay permission information indicates
the permission of the display at the display pesition {the
soresn oy the window) other than thedisplavposition specified
by the display position specification information. This
example is an exanmple where the display ls transitioned such
that the program guide displayed at the display unit {the
window) "w2® of the "screen device 1% with "Screen ID = 17
isdisplayedonthedisplayunlit (thewindow) "w5" of the "screen
device 3" with "Screen ID =37

10064}

For exanmple, in the case where the "screen device 17
with "Screen ID = 1" ig the HD resclution although the display
resolution model is 4 K, it is extremely difficuly for viewers
to view the program guide displayed on the display unit {(the

ﬂ

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

Although the illustration is omitied, in the case whers
the display position specification information specifies the
display of the images of a plurality of the video streams on
the respectivedifferent screendevices, it isalso considered
that these plurality of images are displayed brought tegether
on one screen device. For ewample, this display is effectiv

is
in the case where g facilitvofaplurality of the screendevices

[ones]
Fig. 12 illustrates an exemplary configuration of a
transmission data generator 110 that generates the

above~described transpori stream TS in the transmititling

apparatus 100. Thist

3

The image data cutputunits 111-1 tol11-Noutput Npleces

o ]

of image data. The image data oulput units 111-1 to 111-W
are configured by, for example, a camera that takes a

photographic subject and cutputs image data, an image da

reading unit that reads image data fTrom & storags medium and
outputs the image data, or a similar unit, Here, the N piesces
of image data may include a predetermined count of inage data
pertalining to one angther. For example, the image data is
image data of & predetermined count of views constituting a

rthree~dimensional image or the predetermined count of image
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data constituting high-regolution image.
[0068]

The video encoders 112-1 to 112~N each performs coding,

s8

such as MPREG4-AVC (MVC), MPEG2Zvideo, or HEVC, on the image
data ocutput from the image data output units 111-1 to 111-N

obhtain coded image data. Addilticonally, the video encoders
112-1 te 112-N sach generates the video stream (the vidso
elementary stream) including the codec

formatber (not shown) provided at a latter part.

The graphics data output unit 113 outputs data of
graphics (includingthe subtitle as thesubtitle) superimposed
on the image or displayed alone. The graphics encoder 114
generates the graphics stream (thegraphics elenentary stream)
ingluding the graphics data cutput from the grapbics data
output unit 113, Here, the graphics configures
superimposition information. The superimposition
information is, for example, a logo and the subtitle.
(06707

The multiplexer 115 packetizes and multiplexes esach
elementary stream, which is generated by the video encoders

1i2-1 vo 112-N and the graphlics encoder 114 to generate the

transport stream T8. In this case, for synchronized play on

tha receiving side, Presentation Time Stamp {(PTS) is inserted
into a header of sach Packetized Elementary Stream (PES).

00713

The multiplexer 115 inseris the display position

specification information, which specifies the display
position corresponding to each video stream, graphics strean,
ang electronic program gulde information, into the layver 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/ox the
display unit (the window} on the display target screen.

68721

oy,

The display position specification information
corresponding to the video stream is inserted under the vidao
elementary loop (the Video ES loopl of a Program Map Table
{(PMT) included in the transport stream T3, Additicnally, the
ay position informatlion corresponding to the graphics
stream 15 inserted under a graphics elementary loop {Graphics
E3% loop) of the program map table, which is included in the
fransport stream T8,

{00731

The electronic program guide information is included
in a Component descriptor inserted under an Event Information
Table (EIT) . Thedisplaypesition specification information
corresponding to the electronic program gulde information is
inserted under the EIT. Detailes of the display position

gpecificaticn information will be described later.

Additionally, the display position specif;
information, which is made correspond to the predetermined
video stream and specifies the display unit {the window) on
the display Larget screen, may be inserted into the layer of

the btransport stream TS. In this case, the video encoder,

whichgenerates the predetermined stream, inserts theposition

change information intce the layer o

position change information indicates whether to change the
position of the display unit (the window} or not.

[Go75]

Notse Lhat when this position change infermation



10

20

25

30

27
SP351526W000

indicates the change, the video encoder further inserts the
display position information with the resolution coordinate
specified by the display resolution model. The informaticn
is, for example, inserted into the user data region at the
picture header or the sequence header of the video strean.
The details of the information will be described later.
[0076]

The following briefly describes operations by the
transmission data generator 110 illustrated in Fig. 12. N
pieces of the image data output from W pileces of the image
data output units 111-1 tc 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), MPEG2video, 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.

(00771

When the multiplexer 115 inserts the display position
specification information, which is wmade correspond to 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 T8, the position change information is
inserted into the layer of the output video stream. The
position change information indicates whether to change the
position 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
specifled by the display resclution model is further inserted
into each video encoder.

[0078]

The graphics data {including the subtitle data) output
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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) incliuding

The multiplexer 115 packetizes and multiplexes the

elementary stream sup
transport stream TS. In this case, for synchronized play on
in

the receiving side, ths PTS iz inserted to a header of sach

PES. Additicnally, 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 information, into the
layer of the transpo stream TS5,
{00807

[Structures of Display Position Specification

nformation and Position Change Information and TS5

[

~onfigurstion]
As described above, the display position specification
information, which specifies the display position

corresponding to each video stream, graphics stream, and

electronic program guide informatlon, is inserted into the
layer of the transport stream TS, Fig. 13 iilustrates an

exemplary configuration (Syntax) of a display window

{display window_positioning
descriptor) as thedisplaypositionspecification information.
Additionally, Fig. 14 illustrates a content (Semantics) of
main information in the exemplary configuration iillustrated
in Fig. 13.

fogeil

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

"display window positioning descriptor_length" is
eight-bitdata indicativeofalength (asize) of thedescriptor.
This data indicates the subsequent byte count as the length
of the descriptor.

[0082]

The one-bit field of the "display unconstraint 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
position on the receiver side does not have the freedom;
therefore, it 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 fieldofthe "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 resclution model at the display target screen,
For example, "0001" indicates the full HD resolution, namely,
aresolutionof 1920 {H) * 1080 (V). Additionally, forexample,
"0010" indicates 4 K resolution, namely, the resolution of

3840 (H) * 2160 (V). Additionally, for example, "0160"
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indicates § ¥ resclution, namely, the regolution of 7680 (H)

The 16-bit field of the "V _start_offset” indicates a

A

vertical display start position of the dispilay unit {(the

4+

window) at the resolution coordinate specifisd by the

#3

b

6]
[
as

"rendering model . ~bit field of the "V_end offset”
indicates a vertical display end position of the display unit
{(the window} at the resclution coordinate specified by the
rendering model." The lé-bit field of the "H_start offgei”
indicates a horizontal display start position of the digplay

1

‘the window) at the resolutlion coordinate specified by

g
2
-

the “rendering model.” The 16~bit field of the
“H end offset” indicates a horizoental display end position
of the display unit {the window) at the resclution coordinate

specified by the “rendering model.

Bddéitionally, although not described above, delivery
service information is insertedinto the layer of the transport

stream T5., The delivery service lnformation indicates

fas
1.5
LQ
B
Q.
=

whether wvice ismultiple delivery service crnot. Fig.

15{a) illustr

St.‘
o+
o
3]
o
3

exemplary configuration (Syntax) of &

multi-windows serv:

(multi windows_service_descriptor) as this delivery service
information. Additilonally, Fig. 15{b} illustrates a content

{Semantics) of the main information in the exemplsary

"‘1

Cony

[

iguration illustrated in Fig. 15{a}.

87]
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i
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The "multi rvice descriptor tag" is

ight-bit data a descriptor type. Here, the

“multi windows service descriptor_tag" indicates that ths
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descriptor type is the multi-windows service descriptor. The
"multi windows_service descriptor_length" is eight-bitdata
indicative of a length (a size) of the descriptor. This data
indicates the subsequent byte count as the length of the
descriptor.

(00881

The one-bit 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 is non-nultiple delivery service. The
four-bit field of the®number of stresams” indicates a total
count of streams involving the delivery service. Forexample,
"0001" indicates one streamwhile "1111" indicates 15 streams.
{06089}

Additionally, as described above, into the layer of the
video stream, the position change information, which indicates
whether to change the position of thedisplayunit (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 structureofaNALunitorasimilarunit, thisposition
change information is inserted into the "SEIs" part of the
access unit (AU) as an SEl message. Forexample, thispositicn
change information is inserted as the SEI message
(window attribute SEI message).

{0090]

Fig. 16{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 head of the GOP. When

inserting the position change information in units of GOPs,
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the "window_attribute SEI message" 1

5 insertad into only the
access unit at the head of the GOP.

10061

17{a) illustrates an exemplary configuration
(Syntax) of "window attribute S5E] message.” The

Tuuid iso jec 11578 has a UUID value indicated by "ISQ/IEC

11578:1996 Annexd." "window_attribute data{)" is insexted
inte a field of the "user data_payload byte." Pilg. 17({b)
illustrates an exemplary configuration (Svnhax) of

Twindow _attribute_data(}l.” In this

“window attribute data(}", a window attribute SEI,
"window_attribute seil)" is inserted. The "userdata_id" is
an identifier of the "window_attribute sei()" indicated by
unsigned 16 bi

100921

Fig. 18 illustrates anexemplary configuration {(Syntax)

N

exemplary configuration illustrated in Tig. 18, The one~-bit
field of the “window_position change flag” indicates whether
to change the displaypoesitionef thedisplay unit (the window)
or not. 1Y indicates that the display position is changed.

"0 indicetes that the display position is not changed.

(00933
The four-bit field of the "rendering model” indicates

the display resolution model at the display target screen.

o

5

For example, "000L" indicates the full HD resclution, namely,

aresolutionof 1920 (H) * 1080 {V). Additionally, forexsmple
ut

"O0L0Y indicates 4 K resclution, namely, the resclution of
&)

W
Wi

840 (Hy * 23180 (V). ARdditionally, for example, “0100"

Iy

indicates # K regolution, namely, the resclution of 7680 (H;

{.’1

O

ot
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* 4320 (V).
[0094]

The 16-bit field of the "V_start offset" indicates &
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 ocffiset”
indicates a vertical display end position of the display unit
{the window) at the resclution coordinate specified by the
“rendering model." The 16-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 model."” The 16-bit field of the
"H end offset" indicates a horizontal display end position
of the display unit (the window} at the resolution coordinate
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 videc
streams and the one subtitle stream. That is, this exemplary
configuration includes “video PES1Y, "video PESZY, and
"subtitle PES3." The "video PESL" and "video PES2" are PES
packets of the video stream where the image data are coded,
The "subtitle PES3Y™ is a PES packet of the subtitle stream
where the subtitledataiscoded. Tolndicatewhethertochange
the position of the display unit (the window) or not, the
above~described window attribute SEI
{(window_attribute sei()) is inserted int¢c each stream.
(00361

Additionally, the transportstreamTS includes a Program

Map Table (PMT! as Program Specific Information (PSI). This
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P8Y is information that describes to which program that each
elementary stream included in the transport stream belongs
to
{0097!

In the PMT, aprogram loop (Program loop) that describes
information pertaining to the entire program exists. To

indicate whether the service is the muliiple delivery service

or not, the above-described multi-windows service descriptoer
{multi windows_service descripter) is inserted under this

program Loop.
fooesl

In the BMT, the slementary loop having information
related to each elemantary stream exists. In this exemplary
configuration, the video elementary loops (Video BES1 loop and

Video BESZ2 loop) and a subtitle elementary leoop (Subtitle ES3

Loop} exist. At sach elesmentary loop, information such as
a stream type and a packet identifier (PID} is arranged

corresponding to each elementary stream. Additionally, at
each slementary loop, a descriptor describing information
pertaining to the video elementary stream is elso arranged.

{apes]

Ag one of this descriptor, the above~described display
window positioning descriptor {(display_ window positioning

-~

descriptor} is inserted. This specifies the image display

< ;

rach video stream. Thisalsospeciflesthedisplay

3
&
i
ot
o
[
8
,-.;)
o

position of the subtitle of the subtitle stream.

Additionally, the transport stream T8 includes an Event
Information Table (EIT) as Serviced Information (SI) that

performs management inunits of events (programs) . Under this

EIT as well, & component descriptor (Compeonent descripitor)
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is inserted. This component descriptor includes ithe

{1)

slectronic program guide information. Under this EIT, to
specify the display pesition of the electron program gulde,
the above-described display window positioning descriptor

dan 3

{digplay window positioning descriptor) is ilnserted.

"Exemplary Configuration of Receilving Apparatus”
Fig. 21 dllustrates an exemplary configuration of the
receiving apparatus 200. This receiving apparatus 200
inciudes a receiving unit 201, a demults
contrel unit 203, a user operating unit 205, and ¥ pleces of

information processors 204-1 to 204-M.

The receiving unit 201 receives the transpori stream
TS transmitted from the transnitting apparatus 100 vie fLhe
broadcast wave or via the network, The recelving unit 201
iz configured by a digital tunmer, a network interface, or a
similar conponent.
[0103]

The demultiplexer 202 extracts a display window

<

ogitioning descriptor (see Fig. 13) and a multi-windows

ke

service descriptor {see Fig. 153{a}) fromthis transpoert stream
TS and transmils the extractiocns to the display control unit
203,
(0104}
The display control unit 203 can obtain the display
position spec cation information (stream screen id and

window id}? of the image from the video stream, the graphics

from the graphics stream, and the program gulde from the
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display centrol unit 203 can obtain information
(display_unceonstraint_ flag) whether a display position can
be a position other than the specified display position (the
goreen and the window) on the receiver side or not from the
description of the display window positioning descriptor.
{0105]

Additionally, the display control unit 203 can obtain
information {rendering model) onthe display resclutionmodel
atthedisplay target screenfromthedescriptionof 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 positions (horizontal and vertical} and the
displayendpositions (horizontal and vertical} of the display
unit (the window) with the resolution coordinate by the display
resolution model from the description of the display window
positioning descriptor.

[0108]

Additiorally, the display control unit 203 can obtain
information {(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.

[01071]

The demultiplexer 202 extracts the video stream, the
grarhics stream {(including the subtitle stream), and further
the electronic program guide information from the transport
stream TS received 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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01a8]

Regarding the video stream, the demultiplexer 202
selects the information processor at a destination based on
"stream screen id" in the display window positioni
descriptor under the video slementary loop corresponding to
this video stream. That is, the demuliiplexer 200 basically
sets the information procsssor couvpled to the screen davice
having the Yscreen id" corresponding to the
"stream screen id" as the destination.

[orae:;

ndditionally, regarding the graphlcs stream, the
demultiplexer 202 selects the information processor at the
destination based on Lhe "stream scresn id" in the display
window positioning descriptor under the graphics elementary
joop corrvesponding te this graphics stream. That is, the
demultiplexer 202 sets the information processor coupled to
the screen device having the "screen 1d" corresponding to the
"stream screen_ld" as the destination.

{110

"

Additionally, regarding the electronic program guide

i
in the display window positioning descriptor under the EIT
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.
{0111}

Note that, as described above, the demulziplexer 202

£/

basically selectes the inforration processor that becomes the
destination for the video stream, the graphics stream, and

the electronic program information based on the
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"streamwscxeen_id,“ However, if the informatior
{display_uncon aint_flag) indicates permission of the

1y ,

change in the display position (the screen and th

[l

window}

nd the user performs the change o ation of the displa
E Y

TJ

.

position, the demultiplexer 202 selects the information
processcr at the destination based on the change operation
of the display position. Alsc note that without the use of

“he information (display unconstraint flag), it is also

possible toselect the informaticnprocegsorat thedestination

v

based on only the change operation of the disglay position
by the user. Additionally, it is also possible that the

formation processor at the

demaltiplexer 202 selects the i
destination corresponding to a condition of the screen devi
actually coupled and even if the screen device corresponding

to the "stream screen id” ls not coupled, a2il informetion is

The information processors 204~1 to 204-M each process

the video strsam, ths graphics strean, and the electronic
programguide information supplied from the demuliiplexer 202

togeneratethedata fordisplay, suchas the image, the graphics
{including the subtitle}, and the program gulde. Then, the
informatlon 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 transmlt the dats
for display to the screen devices 300-1 te 300-M,

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

information, whicharetransmitted fromthedemultiplexear 202,



b
(%]

20

Lt

39

togenerate thedata fordisplay, such as the image, the graphics
(inciuding the subtitle

(0114)

e), and the program guide.

v

Additionally, the decoder 204a extracts the window

ey

attribute SEI (see Fig. 18} fromthe video and graphics streams
and Ltransmits the extractions Lo 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 3EI When
this information indicates the change, the display control
unit20305nfurtherabtaintheinformation(renderingmmodel}
on the display resolution model at the display target scresn
and information on the display start positions (horizontal
and vertical) and the display end positions (horizontal and
vertical} of the display unit (the window) a3t the resolutlon
coordinate from the description of the window attribute SEI.

[

o}
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Under the control by the display contrel unit 203, the
scaler 204b performs the scaling process or & similar process
oy the data for display, which is generated by the decodex
204, such that display of the image, the graphics {including
the subtitie}, the programguide, or similardata is displayed
on the corresponding display unit (the windowj. In this

respact, in the case where a resolution of the screen device

of the display target differs fromthedisplay resolutionmodal,

the scaler 204a fu

[at

ther performs the scaling process for
adiustment of the difference in the resolution.
0116}

Note that as the display position information of the

LSRN

display unit {(the the information in the
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display window positioning descriptor extracted from the

trapnsport stream TS is used. However, when the information
{window position_change flag) of the window attribute SEI,
which is extracted Ffrom the streams of ithe videos and the
graphics by the videos decoder 204a, indicates the change,

8 used. This

[

the information in the window attribute SEI
allows a dynamic change in the display position of the display
ani

nit (the window) .

The following briefly describes operations by the
recelving appaxr sQQJiilustzatadinFig.El. The receiving

unit 201 receives the trangport stream TE transmitted from

by

:

the transmitting apparatus 100 via the broadcast wave or via
tha network. This transport stream TS is supplied to the
demultiplexer 202,

Inthedemultiplexer 202, thedisplaywindowpositioning
descriptor {see Fig. 13) and the multi-windows service
descriptor {(sse Fig. 15{(a)} are extracted from the transport
stresm TS5 and are transmitiad to the display control unit 203,
The display control unit 203 chtains varicus information such
as the display position specification information
{atx@ammscreem_iﬁ.and window_id} from the description of the

display window positioning descriptor

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 te 204-M under the control by

the display control unit 203. Inthis case, the denultiplexer
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202 basically salects the information processor coupled to
the screen device having the "screen 1d" corresponding to the

"stream screen id" as the destination.

The informationprocessors 204-1 Lo 204~-Meach processes
the video stream, the graphics stream, and the electronic
program guide informatiocn, which are supplied from the
demultiplexer 202, to generate the data for display, such as
the image, the graphics (including the subtitle), and the

rogram guide. Then, the information processors 204-1 fo

e

204-M perform the scaling process on the data for display as
necessary. After that, the information processors 204-1 to
20G4-Mtransmit the data fordisplay to the screan devices 300-1
to 300-M.

(o123}

apparalus 10, which is illustrated in Fig. 1, the displa
position specification information (stream screen id and

windowmid)oftheimaga,th&graphic&{Jncluaﬁﬁgtﬁesubtitle),

and the program gulde is inserted into the layvers of the
transport stream T5. Therefore, the transmitting side can
I 4

ctively control the display position of the image, ths

graephics, the program guide, or similar data.

Inthe image transmission/reception apparatus 18, which
igillustratedinfig. 1, tothedisplaypositionspecification
information, information indicating whether to permit the
displayat thedisplayposition other than thadisplayposition
ied by this display position specification information
or not is added. BRecordingly, the transmitting side can

actively control whethsr to permit the display at the display
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position other than the display position specified by this

display position specification information or not.

Additionally, in the image transmission/reception

apparatus 10, which is illustrated in Fig. 1, the information

that indlcates whether to change th
unit{thewiﬁdcw}o“th8$czeenof“h@d@sgiaytaxgetspecifi&

o~

by the display position specification and, if this i

indicates the change, the pesition 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

(o]

{the window) on the scresn of the display target.

0L24]

]

<z, Medifications>

"Modification 17

Note that the image transmission/recepticn system 10
iliustrated 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 raceiving
apparatus does not include the decoder. The receiving

.s

apparatus bransmits a partial transport stream TS o each
screen device. The partial transport stream T8 includes the
video stream, the graphics stream, and the electronic program
gquide information related to the display at the scresn device.
In this case, the receiving apparatus doesz not reguire the

i

decoder.

[0125]
Fig. 27 illustrates 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. 1and 22, and therefore such elements

will not be further elaborated here. This image

b
transmission/reception system 10A is configured by fthe

transmitting apparatus 100, the receiving apparatus 2004, and

aratuses 400-1 to 400-M. The display
apparatuses 400-1 to 400-M each dincludes screen devices 300-1
to 300-M.

0Lz2es

The receiving apparatus Z200A recsives the transport

stream TS transmitted fro aathe'trensmittiag‘apyaxatus 100 via
thebroadcastwave or via thenetwork., Thereceivingapparatus
2008 performs a demulifiplexing process and then a
re-multiplexing process on thisg transport stream TS. Thus,
the partiael transport stream TS, which is transmitted Lo the
display apparatuses 400-1 to 400~-M, is generated. Then, the

receiving apparatus 200A transmits the partial transport

stream TS to each display apparatus 400-1 o 400-¥,

1271
In this respesct, the recelving apparatus 200A obtains

fthe display position specification information (the displiay

target scraen and the display unit (thewindow) ) corresponding
to the video strean, the graphics stream, and the electronic
srogram information inserted into the lavers of the transport
stream TS, The receiving apparatus 200 generates the partial
transportstream TS transmitted tosachdisplayvapparatus 400-1
to 400~M basmed on this display position specification
information.
101287

The dispiay apparatuses 400-1 to 400-M =ach 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 to 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
receliving apparatus 2003 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 2023, a display control unit 2037, the user
operating unit 205, and a re-multiplexer 206.

[C130]

The receiving unit 201 receives the transport stream
TS transmitted from the transmitting apparatus 100 via the
broadcast wave or via the network. The demultiplexer 2022
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 2023 extracts the
display window positiconing descriptor {see Fig. 13} and the
nmulti-windows service descriptor'(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
controlunit203a, the re-multiplexer 206 generates thepartial

transport stream TS transmitted toeachdisplayvapparatus400~1

NMote that, the re-multiplexsr 200 basicelly selects the

s

display apparatus that becomes the destination for the video

tream, the graphilcs stream, and ¢ electronlc program
information based 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 pogition, the re-multiplener 206 selects the
display apparatus at the destinsbtion based on the change
operation of the display position.

10133]

The display apparatus 400 {(400~1 to 400-M) includes a
demultiplexer 401, a decoder 402, & scaler 403, a display
contrel unit 404, and the scresen device 300 (200~1 to 300~M) .
(01341

The demultiplexsr 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 recelving apparatus

2008 and transmits the extractions to the decoder 402,

Additionally, the demultiplexer 401 extracts the disglay

window positioning descriptor [(see Fig. 13} and the
miilti~windows service descriptor (see Fig. 15{a}} from this
partial transport stream TS and transnits the extractions to

the display control unit 404,
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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 gulde from the
electronic program gulde information fyom the description of
thedisplaywindowposit ingdescriptor. Additionally, the
display contrel unit 203 can obtain information
(rendering model) on the display resolution model at the
display target screen from the description o¢f the display
window positioning descriptor. Furthermore, the displas
control unit 203 can obitain information {(V_start_offset,

V_end_offset, H start offset, and H_end offset) on the

display start positions f(horizontal and vertical} and the
displayendpoesitions {horizental andvertical) of the display
unit (the window) with the resclution coordinate by the display
resolution model from the description of the display window
positioning descriptor.

{0136]

The decoder 402 processes the video stream, the graphics
gtream, and the electronic program guide formation, which

are transmitted from the demultdiplexer 401, to generate the
data for display, such as the image, the graphics {including

ik 1

the subtitle), and the program guide.

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

or not from the description of the window attribute 8EI. When
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this information 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

vartical) of the display unit {the window) at the resolution

coordinate from the description of the window attribute SEI.

{01381

Under the contrel by the display control 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 program guide, or similar data is displaved
cn the corresponding display unit {the window). In this

respect, in the case where a regolution of the screen device
300 of the display target differs from the display res

o
model, the scaler 403 further performs the scaling process

Foradiustment of thaedifference intheresoliution., Thescresen

. . ’
H

device 300 displays the image, the graphilcs
subtitle), the program guide, or similar data based on the
data for display output from the scaler 403,
(01381

Mote that as the display position informstion of the
isplay unit (fhe window), basically, the information in the
display window positioning descriptor extracted from the
wartial transport stream TS is ussed. However, when the
information iwimﬁowwngition”cbamg@wfl gi ¢f the window

attribute SEI, which isextracted fromthe streams of the videos

")
{‘é‘
]
W

and the graphics by the videos by the decoder 402, indic
the change, the information in the window attribute SEI is

used. This allows the dynamic changs in the display pesition
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of the display unit {the window).

The following briefly describes operations by the

£o 400-¥) iliustrated in Fig. Z3. The receiving apparatus
Z00A receives the transport strsam U85 transmitted from the
transmicoing apparatus 100 at the receiving unit 201 via the
broadcast wave or via the network. This transport stream TS

15 supplied to the demultiplexer 2Z0ZA.

The demultiplexer 2024 extracts the video stream, the
raphice stream {(including the subtitle stream), further the
j s

electronic program guide information, or similar data from

the transport stream TS recels

83
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and suppliss the extractions te the re-mulfi

(01427
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Additionally, the demultiplexer 2023 extracts the
display window positioning descriptor {see Fig. 13} and the

&

multi-windows service degoriptor {(see Fig. 15{a)) from thi

transport stream TS and Lransn the
displaycontrolunit 203, Thedisplaycontrelunit203cbtains

information {stream screen id and window id) from the
description of t
{01437

Under the control by the display control unit 203A, the

re-muitiplexer 206 generates the partial transport stream TS

transmizred to each diaplay apparatus 400-1 to 400-M. Then,

]

he re-mulitiplexer 206 transmits the corresponding partial

=

Lransport streams TS to thedisplay apparatuses 400~1 Lo 400~M.
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The display apparatus 400 (406-1 to 400-M) supplies the

partial transport stream TS transmitted from the receiving

apparatus 200 to the demultiplexer 401. This demultiplexer
4031 extracts the video stream, the graphics stream {including
5  the subtitlie stream), and further the electronicprogramgulide

information From the partial transport stream TS and supplies

1

the extractions to the decoder 40Z.
101457
Additionally, in the demultiplexer 401, the display

-~

10 window positioning descriptor (sege Fig, 13) and the

5

.~

multi-windows service descriptor {ses Flg. 15{a}; are

ex

;”7’

racted from the partial transport stream TS and are

transmitied to the display control unit 404. The displas
paiay IS Y

control unit 404 obtains various information such as the

- x

displaypositionspecificationinformation (stream screen_id

ot
w

ang window id) from the description of the display window
positioning descriptor.

{01463

The decoder 402 processes the video stream, the graphics

20  stream, and the electronic program guide information, which
ars transmitted from the demultiplexer 401, to generate the
data for display, such as the image, the graphics (including

the subtitle), and the program gulds., The data for display

is supplied to the scaler 403.
25 [0147]
additionally, the decoder 402 extracis the window
attribute SET (see Pig. 18) fromthe video and graphics streams

and transmits the extractions to the display control unit 404.
The display control unit 404 obtains various information, suc
30 as information {windowwpo iticon change flag) indicative of

whether to change the display position of the display unit
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{the window} ornot fromthedescriptionof thewindowatiribute

.

Under the control by the display control unit 404, the
b ¢

scaler 402 performs the scaling process or a simlilar process

on the data for display, which is generasted by the decoder

402, such that display of the image, the graphicsg {including
the subtitie), the programguide, or similar data is displayed
on the corresponding display unit {the window). The data £
digplay output from the scaler 403 is supplied to the screen
device 300. The image, the graphics (including the subtitle),
the programguide, or similar data are digplayed on this screen
device 300,

{0149;
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“Modi
Alternatively, the image transmission/receptionsysten

1%, 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 [lollowing
configuration is also possible., The receliving apparatus 200
transmite thedats fordisplaybyanamount of all soreendevices
to a specific screen device. The specific screen device
distributes the

01507
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Fig. 24 illustrates an exemplary configuration of an

image transmission/reception system 10B in that case. Like

reference numerals designate corvesponding or identical
elements throughout Figs. 1 and 24, and therefore such elaments

will not be further elaborated here., This image

transmission/reception system LUB includes the transmititing
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apparatus 100, the receiving apparatus Z200B, and M pieces of

The receiving apparatus 200B transmits the data for
display by the amount of 211 screendevices toaspecificscreen
, here, the screendevice 300~1. Thescreendevice 300-1
displays the image, the graphics, the programguide, orsimilax
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

In this case, when the scresn device 300-1 distributes
the data for display to the other screen devices, a delay may
ocour randomly. This possibly disturbs synchronization of
isplay between the respective screen devices. Therelore,

ceiving apparatus 200B, as lllustrated in Fig. 25,
inserts time codes teo header information. The header

yx .

h cor dispi
0

Eh

information is added inunits of frames

o
P
€

e data

o1

Y

of each screan device transmitted to the screen device 36

.

5

In thisz case, the receilving apparatus 2008, for example,
converts a time stamp at 90 KHz inserted into the layer of
the transport stream T8 to a time code at 2%.97 Hz, thus
generating the time code.
(01537

The screen devices 300-1 to 300-Meach controls adisplay
timing based on the time code, Inthiscase, the screendevices
300-1 to 300~M mutually exchange clock {time) information by

rired or wireless. This ailows achlevipg mutual

synchronization of display.

[6154)
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Fig. 26 illustrates an exemplary configuration of the

o

receiving apparatus 200B. Like reference numerals designate
corresponding or identical elements Lhroughout Figs., 21 and
26, and therefore such elements will not be further elaborated
5 here. Under the control by a display control unit 2038, the
information processors 204-1 to 204~-M insert the fime codes
into the header information. The header information is added

inunits of frames to the data fordisplay of sach screendevic

]

tranasmitted to the screen device 300~-1, Although the detailead
10 descriptionisomitted, otherpartsol thisrecelvingapparatus

2008 are similar to the receiving apparatus 200, which is

illugtrated in Pig. Z1.

(01558
"Modification 3%
15 Additionally, the image transnission/reception systenm

£ 1

10 iliustrated in Fig. 1 has the following configuration. The
receiving apparatus 200 transmits the data for display, such
a8 non-conpressed image data, inparallel toeach screendevics.

However, the following configuration is alsc possible. A

2D
o
0
£
&
D
bt
o,
[0
<
L
P
@

display apparatus that includes a specific

generates the dats for display by the amount of all screen

devices. The display apparatus distributes the date for
display to other screen devices. In this case, 2 recelving
apparatus is not reguired,

25 [0156]

Fig., 27 illustrates an exemplary cor

g

figuration of an

image transmission/rsception system 10C in that case. Like

~

refarence numerals deslignate corvrespoending or identical

elements throughout Pigs. Land 27, and therefore such element

"J)

30 will not be further elaborated here. This image

transmission/reception system L0C ds 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

Ui

apparatus 400C inciudes the screen device 300-1.

01571

72

3’&

=P SLiN

{

Thedisplay apparatus 400C receives the transport sty

T8 transmitted from the transmititing apparatus 100 via th

&

C‘)
ot

broadcast wave or via the network. The display apparatus 400C
has functions similar to the recelving apparatus 200

illustratved in Fig. 1. 7The display apparstus 400C generates
the data for display of the image, the graphics (including

the subtitle}, and the program gulde that should be supplied

(s
r

to the gcoreen devices 300-1 to 300-M, Then, the display

apparatus 400C causes t screen device 300-3, which Ls

he
included by itself, to display the image, the graphics
{including the subtitle}, the program gulde, or similar data

v, the display apparatus

bt

@
s
<D

C transmits the corresponding data for display to the other

gereen devices 300~2 to 300-M.

Fig. 28 illustrates an exemplary configuration of the
display apparatus 400C. Like reference numerals designats
corresponding or ldentical elemenits throughout Figs. 21 and
28, and therefore such elaments will not be further elaborated
here. Although ths detalled description is omiitted, the
display apparatus 400C includes the screen device 300-1,
Otharwise, thisdisplayapparatus400Cissimilavlyconfigured
to the display apparatus 200, which ig illustrated in Fig.
Z1.

[01591

"Others®

Aadditionally, theabove~described ermbodiments describe
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the example where a plurality of the service streams are

supplied with one container. For example, as shown in Fig.
29 (a),  one broadcast service centainer includes a primary
stream and a secondary stream. The receiving side processes
each stream included in this container. The specified screen
anddisplay unit {thewindow) display a content of each stream.
[0160]

However, this technique is alsc similarly applicable
tothe casewhereapluralityof the service streams are supplied
with a plurality of the containers. For example, as
illustrated in¥Fig. 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
receiving sideprocesses eachstreaminciuded ineachcontainer
The specified screen and display unit (the window) display
the content of =ach 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

itllustrated in Fig. 30(b}, a £first network service container

includes the primary stream, and a second network service
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container includes the secondary stream. In this case, fhe
receiving sideprocesses eachstreamincluded ineachcontainer.
The specifled screen and display unit (the window; display
the content of each stream. In this case, & mechanism
cocrdinating hetween the network services is employed.
(061621

Fig. 31 illustrates an exemplary image display in the
case where a plurality of the service streams are supplied
withaplurality of the containers., Thisexample is anexample
where the three video sitreams are supplied by the three
transport streams TS. Inthiscase, corvespondingiothe first

video stream included in the first transport stream TS,

Accordingly, the image data cobtained by decoding this first
video stream is supplied to the "screen device 17 with "Screen
ID = 1.7 Thus, the image Is displaved on the screen.

Additionally, in this case, corresponding Lo the second

s cas
video stream included in the sscond transport stream T8,

jo

"Stream screen ID= 2" ig inserted into this second transport

stream TS as the display position specification information.
Accordingly, the image data obtained by decoding this sscond
video stream is supplied to the "screen device 2" with "Screen

ID = 2." Thus, the image i3 displayed on the soreen.

Additionally, in this case, corresponding to the third
video stream inciuded in the third transport stream TS5,

"Stream soreen ID = 3" is inserted into this third transport

stream TS a5 the digplay position specific

Accordingly, the image data obtained by decoding this third
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video stream is supplled to the "screen device 37 with "Scraen

%

ID = 3." Thus, the image is displayed on the soreen.

Additionally, the above-described embodiments describe

o

he example where the container is the transport stream [(MPEG-2

T3) . However, this technigue is also similarly applicable

the distribution over the Internst, the stream
digtributed with the container in MP4 or & format other than
MP4, That is, as the container, the containers in various
formats, such as the transport siream (MPEG-Z T8} used in a
digital broadcast standard and the MP4 used for Interne

delivery, apply.

Raditionally, this technigue can also employ the
following configurations.
{13 A transmitting apparatus including:
o I

f ot 3

a transmitting unit

v

Lo transmnit a container

in a predetermined format, Lhe container including a video
stream obtained by coding image data; and

an information inserting unit configured to insert
display position specification information inte a layer of
the container, thedisplaypositionspecificationinformaticon
specifying a display position of an image by the image data.

(€5 The transmitting apparatus according to (1), wharein

[

L5

nformati

(3 The
wherein
vhe is
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information specifying a display unit on a display target
screen.
(4) The transmitting apparatus according to (3}, wherein

information indicative of a display resolutiocn model
at the display target screen is added to the display position
specification information, display position information at
a resclution coordinate specified by the display resolution
model also 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 layer of the video stream, information
indicative of whether to change a position of a display unit
on the display target screen specifiedby the display position
specification information or not and, if the information
indicatesachange, displaypositioninformationof thedisplay
anit.
(6) The transmitting apparatus according to any of (1) to
(%), wherein

information indicative of whether to permit a display
at a display position cther 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 to any of (1) to
(6), 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 information intoc the

layer of the container, the display position specification
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nformation specifying a display poesition of a subtitle by
the subtitle data.

(8} The transmitting apparatus accerding to any of {1) to

Ry “ . FE K

includes electronic program guide information, and

the information inserting unit is configured to further
insert display position specification information intoc the
layer of the container, the dispisy position specification
information specifying a display position of a program guide

by *he electronic program guidse information.

{9} The transmitting apparatus accerding to any of (1) to
{8y, wherein
the container is a transport stream, and
the information inserting unit is configured to inseri
the display positicon specification information intc a

6}

descriptor under a video elementary loop of a programmap tabl
included in the transport streawm.
{10} A transmitting method including:

transmitting a container in & predetermined

Fformat, the container including s video stream obtained by
coding image data; and

.

serting display position sp@cmfica&ion
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information intoa layer of the container, thedisplayposition

specification information specifyving a display position of
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the container including & video strean

display position specificat
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[ &3]

s display position of an imege by the image data is inszerted
inte & layer of the container, and
the receiving apparatus further includes a display

controlunitconfiguredtocontrol aprocess of the video strean

to display the image by the image data at a display position

specified

;

formation.

specification i

sccording to (11} furtherx

'l

a decoding unit configured to decode the video stream

¥

to obtain non-cormprassed image dabta; and
a transmitting unit configured to transmit the
non—-comprassed image data to a display apparatus by a control

1.

by the display control unit, the display apparatus having a

o

dlsplay target screen specified by the display poesition
apecification information, wherein
code into header informabtion at sach frame of the

non-compressed image data, the time code being configured to

perform counting
(13} The receiving apparatus according to (11} or (12},
further including:

atransmittingunit configured to transmit the contain
to a display apparatus by a control by the display control
unit, the display apparatus having a display target scresen

pilay position specification information.

U

determined format,

the containey including a video st “&d@hﬁaiﬁﬁdbjccdingim&ge
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inteo a layver of the container, and
rhe receiving method further includes a step of

controelling @ process of the video stream to display the image

by the image dataat adisplay position specifiedby thedisplay
position specification information
{(1%) A resceiving display method including:

receiving a container in a predetermined format, the

¥ N -

container incliuding a video stream obtained by coding image
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pecification information sp fying
a display position of an image by the image data is inserted
into a laver 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

diffarent from the display position specified by Lhe

m
[
Lie
E,)
l, sant
o)

N

position specification information, by determination based

on determination information incliuding at least the display

{16) The receiving displaymethod according to (15), wherein
the determination infeormation further includes display

position change information by a user operation.

{17} The receiving display method according to (1&), wherein
information indicative of whaether to permit a display

at a display pesition obher than a display pesition specifie

s

on specification information or not is

u
1
gt
<

added to the display position specification information, and
zhe determination information further includes the

addivional information.

[0168]

The main feature of this technigue inserts the display
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position specification
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information

{gtream =

window id}, such as the image
gubtitle}, into the layers of the container
transport stream T8 to allow the transmitting s

control
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0& to 10C image transmiss
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and the graphics {including the
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ide to actively

the display position of the image, the graphics, or
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CLAIMS

1. A transmitting apparatus comprising:

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 information inserting unit configured to insert display
position specification information into a layer of the container,
the display position specification information specifyinga display
position of an image by the image data,

wherein information indicative of whether rendering at the
digplay position on the receiver side has freedom or not is added

to the display position specification information.

2. The transmitting apparatus according to c¢laim 1, wherein
thedisplaypogitionspecification informationis information

specifying a display target screen.

3. The transmitting apparatus according to claim 1, wherein
thedisplaypositionspecificationinformationis information

gspecifying a display unit on a display target screen.

4. The transmitting apparatus according to claim 3, wherein
information indicative of a display resolution model at the
display target screen is added to the display position specification
information, displaypositioninformationataresolutioncoordinate
specified by the display resolution model also being added to the

display position specification information.

5. The transmitting apparatus according to claim 4, wherein
the informationinsertingunit isconfiguredto further insert,

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

information of the display unit.

6. . The transmitting apparatus according to claim 1, wherein
the container transmitted by the transmitting unit further
includes a subtitle stream obtained by coding subtitle data, and
the information insertingunit is configured to further insert
display position specification information into the layer of the
container, the display position gspecification information

specifying a display position of a subtitle by the subtitle data.

7. The transmitting apparatus according to claim 1, wherein
a container transmitted by the transmitting unit further
includes electronic program guide information, and
the information ingertingunit is configured to further insert
digsplay position specification information into the layer of the
container, the display position specification information
specifying a display position of a program guide by the electronic

program guide information.

8. The transmitting apparatus according to claim 1, wherein
the container ig a transport stream, and
the information inserting unit is configured to insert the

display position specification information into a descriptor under
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a video elementary loop of a program map table included in the

transport stream.

9. A transmitting method comprising:

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

astepof insertingdisplaypositionspecificationinformation
into a layer of the container, the display position specification
information specifying a display position of an image by the image
data,

wherein information indicative of whether rendering at the
display position on the receiver side has freedom or not is added

to the display pogition specification information.

i0. A receiving apparatus comprising:

a receiving unit configured to receive 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 layver of the container, and

the receiving apparatus further includes a display control
unit configured to control a process of the video stream to display
the image by the image data at a display position specified by the
display position specification information,

wherein information indicative of whether rendering at the
display position on the receiver side has freedom or not is added

to the display position specification information.

11. The receiving apparatus according to claim 10 further

comprising:
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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 position specification information, wherein

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 being configured to performcounting inunits of frames.

12, The receiving apparatus according to c¢laim 10, further
comprising:

a transmitting unit configured to transmit 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.

13. A receiving method comprising:

a step of 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 method further includes a step of controlling
a process of the video stream to display the image by the image
data at a display position specified by the display position
specification information,

wherein information indicative of whether rendering at the
display position on the receiver side has freedom or not is added

to the digplay position specification information.
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14. A receiving display method comprising:

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

display position specification information specifying a
display posgition 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 displaypositionspecifiedby the displaypositionspecification
information, by determination based on determination information
including at least the display position specification information,

wherein information indicative of whether rendering at the
display position on the receiver side has freedom or not is added

to the display posgition specification information.

15. The receiving display method according to claim 14, wherein
the determination information further includes display

position change information by a user operation.



