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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 technique 

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 

a plurality of images obtained by the multiple decoding on one display. 

[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 

channel displayed small in a sub screen. Alternatively, for example, 

images in programs 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. 

CITATION LIST 
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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 above-described PinP, 

streams of a source of images displayed in a main screen and streams 

of a source of images displayed in a subscreen are often of different 

programs. 

[0006] 

That is, a function such as the following has not been provided. 

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 displayed 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 

side does not specify the way of the display. 

[0008] 

Hereinafter, a spread of a display having a resolution equal 

to or more than a full HighDef inition (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 



3 

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 

is 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 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 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 

container may 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. 

[0012] 

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 
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inserting unit may be configured to insert the display position 

specification information into a descriptor 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 display 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 specified 

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 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. This 

allows the dynamic change in the display unit on the screen of the 

display target. 

[0015] 

Thus, according to this technique, display position 

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 
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position specification information or not may be added to the display 

position specification information. In this case, the transmitting 

side can actively control whether to permit the display at the display 

position other than the display position specified by this display 

position specification information or not. 

[0017] 

Additionally, according to this technique, for example, a 

container transmitted by the transmitting unit may further include 

a subtitle stream obtained by coding subtitle data. The information 

inserting unit may be configured to further insert display position 

specification information into a layer of the container. The display 

position specification information may specify a display position 

of a subtitle by the subtitle data. In this case, the transmitting 

side can actively control the display position of the subtitle. 

[0018] 

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 

specification information into a layer of the container. The display 

position specification information specifies 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. 

[0018a] 

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 
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on the receiver side has 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 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 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 

specif ied by the display posit ion 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. 

[0020] 

The receiving unit according to this technique receives a 

container in a predetermined format. The container includes the 

video stream obtained by coding the image data. The display position 

specification information that specifies the display position of 

the image by the image data is inserted into the layer of this container 

For example, the container may be a transport stream (MPEG-2 TS) , 

which is employed for digital broadcast standard, the MP4, which 

is employed for the Internet delivery or a similar purpose, or a 

format other than these. The display control unit controls the 

process of the video stream to display the image by the image data 

at the display position specified by the display position 

specification information. 

[0021] 

For example, the following configuration may be employed. The 

receiving apparatus includes a decoding unit and a transmitting 

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

position specification information. The transmitting unit is 

configured to insert a time code into header information at each 

frame of the non-compressed image data. The time code is configured 

to perform counting in units of frames. Additionally, for example, 

the receiving apparatus may further include a transmitting unit. 

The transmitting unit is configured to transmit the container to 

a display apparatus by a control by the display control unit. The 

display apparatus has a display target screen specif iedby the display 

position specification information. 

[0022] 

Thus, this technique controls the process of the video stream 

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

specified by the display position specification information. 

Accordingly, the display position of the image is based on the control 

by the transmitting side, allowing displaying the image at the display 

position intended by the transmitting side. 

[0022a] 

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 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 display position specification information. 
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[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 position specified by the display position 

specification information, or a display position different from 

the display position specified by the display position specification 

information, by determination based on 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 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 is a block diagram illustrating an exemplary 

configuration of an image transmission/reception system 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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ID {Stream_screen__!D} . 

Fig , 3 is a drawing illustrating an exemplary arrangement 

of a basic screen configured by eight screen devices. 

Fiq. 4 is a drawing illustrating an exemplary image 

5 display in the case where streams for multiple delivery service 

are distributed with a single container. 

Fig. 5 is a drawing illustrating another exemplary ima.ge 

display in the case where the streams for multiple delivery 

service are distributed with the single container. 

10 Fig. 6 is a drawing illustrating another exemplary image 

display in the case where the streams for multiple delivery 

service are distributed with the single container. 

Fig, 7 is a drawing illustrating another exemplary image 

display in the case where the streams for multiple delivery 

1.5 service are distributed with the single container. 

Fig. 8 is a drawing illustrating an exemplary display 

in the case where the streams are associated to one another 

for display by a window ID iwindow id). 

Fig. 9 is a drawing illustrating another exemplary 

20 display in the case where the streams are associated to one 

another for display by the window ID (window_id). 

Fig. 10 is a drawing illustrating another exemplary 

display in the case where the streams are associated, to one 

another for display by the window ID {window _id) . 

25 Fig . 11 is a drawing illustrating an exemplary display 

transition in the case where display permission information 

indicates a permission of a display at a display position (a 

screen or a window7) other than a display position specified 

by display position specification information. 

30 Fig. 12 is a block diagram illustrating an exemplary 

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

Fig. 13 is a drawing illustrating an exemplary 

configuration (Syntax) of a display window positioning 

descriptor (disp 1 ay _windo w_positi o n i ng descriptor) as the 

5 display position specification information. 

Fig. 14 is a drawing illustrating a content (Semantics) 

of main information in the exemplary configuration of the 

display window positioning descriptor 

(display window__positioning descriptor) . 

10 Figs. 15(a) and 15(b) are drawings illustrating an 

exemplary configuration {Syntax) of a multi-windows service 

descriptor (mul.ti_windows__service__descriptQr) as delivery 

service information and a content (Semantics) of the main 

information. 

15 Figs. 16(a) and 16(b) are drawings for describing an 

insertion, of a window attribute SEI message (window__attrifoute 

SEl message? into a "SELs" part of an access unit. 

Figs. 17(a) and. 17(b) are drawings illustrating 

exemplary configurations (Syntax) of the "window__attribute 

20 SEI message." 

Fig. 18 is a drawing illustrating an exemplary 

configuration (Syntax) of "window_attrihute_sei() . " 

Fig. 19 is a drawing illustrating a content (Semantics) 

of main information in an exemplary configuration of the 

25 "vn.ndow__at.tribute_sei 0 . " 

Fig. 20 is a drawing illustrating an exemplary 

configuration of the transport stream TS. 

Fig. 23. is a block diagram illustrating an exemplary 

configuration of a receiving apparatus. 

30 Fig . 22 is a block diagram illustrating another exemplary 

conf igurat ion of an image transmission/reception, system. 
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Fig. 23 is a block diagram Illustrating an exemplary 

configuration of the receiving apparatus and display-

apparatuses . 

Fig.24 is a block diagram illustrating another exemplary 

5 configuration of an image transmission/reception system. 

Fig. 25 is a drawing for describing insertions of time 

codes into header information of data such as non-compressed 

image data. 

Fig. 28 is a block diagram illustrating an exemplary 

10 configuration, of the receiving apparatus. 

Fig . 27 Is a block diagram illustrating another exemplary 

configuration of the image transmission/reception system. 

Fig, 28 is a block diagram illustrating an exemplary 

configuration of the display apparatus. 

15 Ficrs. 29(a) and 2 9(b) are drawings for describing a case 

where a plurality of service streams are supplied with a 

plurality of containers. 

Figs. 30(a) and 30(b) are drawings for describing a case 

where a plurality of the service streams are supplied with 

20 a plurality of the containers. 

Fig. 31 is a drawing illustrating an exemplary image 

display in the case where a plurality of the service streams 

is supplied with a plurality of the containers. 

MODE FOR CARRYING OUT THE INVENTION 

[002 6] 

The following describes modes for carrying out the 

invention (hereinafter referred to as "embodiments"). The 

descriptions will be given in the following order. 

1. Embodiments 

2. Modifications 
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[0027] 

<1. Embodiments 

[Exemplary Configurations of Image 

Transmission/Reception System] 

5 Fig. 1 illustrates an. exemplary configuration of an image 

transmission/reception .system 10 as an embodiment. This 

image transmission/reception system 10 is configured by a 

transmitting apparatus 100, a receiving apparatus 200, and 

M pieces of screen devices 300-1 to 300-M. 

10 [0028] 

The transmitting apparatus 100 is an apparatus installed 

at an image data transmitting side such as a broadcasting 

station. The transmitting apparatus 100 transmits a 

transport stream TS via a broadcast wave or a network. The 

15 transport stream TS includes a predetermined count of video 

streams each obtained by coding image data. Here, the 

transport stream configures a container. 

10029] 

Into layers of this transport streamTS, display position 

20 specification information is inserted for each video stream. 

The display position specification information specifies a 

display position of an image from the image data. This display 

position specification information is, for example, 

information that specifies a display target screen and/or a 

25 display unit (a window) on the display target screen. This 

display position specification information is, for example, 

inserted under a video ele.ment.sr37 loop (Video ES loop) of a 

Program Map Table (PMT) included in the transport stream TS. 

Details of this display position specification information 

30 will be described later. 

[0030] 
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Here, when inserting the information specifying the 

display unit (the window) on the display target screen, 

information, indicative of a display resolution model at the 

display target screen is added to this display position 

specification information. Additionally, display position 

information with a resolution coordinate specified by this 

display resolut ion model is added. For example, as the display 

resolution model, 1920 (H) * 1080 (V) , 3840 (H) * 2160 (V), 

and 7680 (H) * 4320 (V) are shown. Additionally, for example, 

the display position specification shows a coordinate at a 

start horizontal vertical position and. a coordinate of an end 

horj. zontal vertical position of the display unit (the window) . 

[0031] 

Additionaliy, to this display position specification 

information, display permission information is added. The 

display permission information indicates whether to permit 

a display at a display position (the screen and the -window) 

other than the display position specified by the display 

position specification information or not. 

[0032] 

Assume the case where the display posit ion specification 

information that is made correspond to the predetermined video 

stream and specifies the display unit (the window) on the 

display target screen is inserted info a layer of the transport 

stream TS. Into the layer of the predetermined video stream, 

position change information is inserted. The position change 

information indicates whether to change the position of the 

display unit (the window) or not. In this case, when this 

position change information indicates the change, the display 

position information with the resolution coordinate specified 

by the display resolution model is further inserted. The 
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information is, for example, inserted into a user data region 

at a picture header or a sequence header of the video stream. 

The details of the information will foe described later. 

[0033] 

5 Additionally, the transport stream TS further includes 

a subtitle stream obtained by coding subtitle data. Then, 

into the layer of this transport stream TS, the display position 

specification information is further inserted. The display 

position specification information specifies a display 

10 position of the subtitle from the subtitle data . Additionally, 

the transport stream TS further includes electronic program 

guide information (SPG information). Then, into the layer 

of this transportstreamTS, the display position specification 

information is further inserted. The display position 

15 specification information specifies a display position of a 

program guide from the electronic program guide information. 

[0034] 

The receiving apparatus 200 receives the transport 

stream TS transmitted from the transmitting apparatus 100 via 

20 the broadcast wave or via the network. The receiving apparatus 

200 performs a decoding process on the video streams, graphics 

streams, and the electronic program guide information, which, 

are included in this transport stream TS . Thus, the receiving 

apparatus 200 obtains data for display, such as the image, 

25 graphics (including the subtitles), and the program guide. 

In this respect, the receiving apparatus 200 can know the 

display positions (the display target screen and the display 

unit: (the'window) ) of the image, the graphics, and the program 

guide by the display position specification information 

30 corresponding to the video stream, the graphics stream, and 

the electronic program information, which are inserted into 
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the layers of the transport stream TS. 

[0035] 

The receiving apparatus 200 selectively supplies each 

data for display to the corresponding screen device among the 

5 screen devices 300-1 to 300-M based on the above-described 

display position specification information. In this respect, 

to correctly display the image on the display unit (the window) 

of the screen of the display target, the receiving apparatus 

200 appropriately perforins a scaling process or a similar 

10 process on the image data according to the display position 

information of the display unit, (the window) specified by the 

display resolution model and vertical/horizontal pixel size 

information of the screen device to generate image data for 

display. 

15 [0036] 

In this respect, the receiving apparatus 200 can know 

whether to change the position of the display unit {the window) 

or not from the position change information of the display 

un.it (the window) inserted into the layer of the video stream. 

20 Then, when changing the position, the receiving apparatus 200 

appropriately performs the scalingprocess or a similar process 

on the image data 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 

2 5 display, 

[ 0 0 3 7 J 

Additionally, the receiving apparatus 200 decodes the 

subtitle streams, which are included in this transport stream 

TS, and obtains subtitle data for display (bit map data) , In 

30 this respect, the receiving apparatus 200 can know the display 

t- 3. ircf L. s o ic een and the display unit (the window) where the 
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subtitle is to be displayed from the display position 

specification information corresponding to the subtitle 

stream, which is inserted into the layer of the transport stream 

TS. 

5 [0038] 

The receiving apparatus 200 selectively supplies the 

subtitle data to the corresponding screen device among the 

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

displayposit ion specification information. In this respect, 

10 to correctly display the subtitle on the display unit {the 

window) of the display target screen, the receiving apparatus 

200 appropriately performs the scaling process or a similar 

process on the subtitle data according to the display position 

information of the display unit (the window) specified by the 

15 display resolution model and vertical/horizontal pixel size 

information of the screen device to generate subtitle data 

(bit map data) for display. 

[0039] 

Additionally, the receiving apparatus 200 obtains 

20 program guide data (bit map data) for display based on the 

electronic program guide information (the EPG information), 

which is included in this transport stream TS. In this respect, 

the receiving apparatus 200 can know the display target screen 

and. the display unit (the window) where the electron program 

25 guide is to be displayed, from the display position 

specification information corresponding to the electronic 

program guide information, which is inserted into the layer 

of the transport stream TS. 

[0040"] 

30 The receiving apparatus 200 selectively supplies the. 

program guide data to the corresponding screen device among 
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the screen devices 300-1 to 300-M based on the above-described 

displayposition specification information. In this respect, 

to correctly display the program guide- on the display unit 

(the window) of the screen of the display target, the receiving 

o a pp a. r a u u s 2-00 appropriately performs the scaling process or 

a similar process on the program guide data according to the 

display position information of the display unit (the window) 

specified by the display resolution model and 

vertical/horizontal pixel size information of the screen 

10 device to generate program guide data (bit map data) far-

display. 

[0041] 

Additionally, the receiving apparatus 200 can know 

whether to permit the display at the display position (the 

15 screen and the window) other than the display position 

specified by the display position specification information 

or not from the display permission information, which is added 

to the above-described display position information. For 

example, in the case where a user operation gives an instruction 

20 of displaying the image or similar data displayed on a 

predetermined screen or the display unit {the window) to 

another screen or display unit (window), when the display 

permission information indicates the permission, the 

receiving apparatus 200 performs a display transition process. 

25 f 0 04 2] 

The screen devices 300-1 to 300-M each configures a basic 

screen arranged at a predetermined position. The screen 

devices 300-1 to 300-M each is formed of a 1 iqnid crystal display 

panel, an organic EL display panel, or a similar panel. The 

30 receiving apparatus 200 preliminarily assigns a Screen ID 

(Screen ID) to each basic screen to create a screen ID table 
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(Screen_ id Table). 

[0043] 

Fig. 2{a) il lustrates an exemplary screen ID cable . For 

example, the basic screen arranged at a Forward Center is 

5 "Screen ID = 1 . " Additionally, for example, the basic screen 

arranged at a Forward Left is "Screen ID -2." Furthermore, 

for example, the basic screen arranged at a Forward Right is 

"Screen ID --3 . " Fig, 3 is a drawing illustrating an exemplary 

arrangement of the basic screen configured by the eight screen. 

10 devices. 

[0044] 

Additionally, the receiving apparatus 200 includes a 

table. The table shows a correspondence relationship between 

a screen ID (Screen ID) and a stream screen ID 

15 (Stream__screen_ID; . The stream screen. ID (Streara__screen__ID) 

specifies the display target screen as the display position 

specification information inserted into the transport, stream 

TS. Fig. 2(b) illustrates an example of the table. Based 

on this tab.I e, rhe receiving apparatus 200 selectively supplies 

20 the image data, the subt.ir.Ie data, and the program guide data 

to each corresponding basic screen. 

[0045} 

Fig. 4 illustrates an exemplary image, display. This 

example is an example where the transport stream TS includes 

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

first video stream, "Stream screen_ ID - I" is inserted into 

the transport stream TS as the display position specif ication 

information. Accordingly, the image data obtained by 

decoding this first video stream is supplied to the "screen 

30 device 1" with "Screen ID ~ I." Thus, the image is displayed 

on the screen. 
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[0046] 

Additionally, in this case, corresponding to the second 

video stream, "Stream_screen__ID = 2" is inserted into the 

transport stream TS as the display position specification 

5 information- Accordingly, the image data obtained by 

decoding this second video stream is supplied to the "screen 

device 2" with "Screen ID « 2." Thus, the image is displayed 

on the screen. 

(00*57] 

10 Additionally, in this case, corresponding to the third 

video stream, "Stream_screen_ID = 3" is inserted into the 

transport stream TS as the display position specification 

information. Accordingly, the image data obtained by 

decoding this third video stream is supplied, to the "screen 

15 device 3" with "Screen ID = 3." Thus, the image is displayed 

on the screen. 

[0048] 

Fig. 5 illustrates another exemplary image display. 

This example is an example where the transport stream TS 

20 includes the five video streams. In this case, corresponding 

to the first video stream, "3tream_screen_ID ^ 1" and 

"window_id = 1" are inserted into the transport stream TS as 

the display position specification information.. Accordingly, 

the image data obtained, by decoding this first video stream 

25 is supplied to the "screen device 1" with "Screen ID = I." 

Thus, the image is displayed on the display unit (the window) 

"wl" of the screen. 

[0049} 

Additionally, in this case, corresponding to the second 

30 video stream, "Stream_j3creen_ID - 1" and "window__id =• 2" are 

inserted into the transport stream TS as the display position 
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specification information. Accordingly, the image data 

obtained by decoding this second video stream is supplied to 

the "screen device 1" with "Screen ID - 1." Thus, the image 

is displayed on the display unit (the window) "w2" of the screen . 

5 [0030} 

.Additionally, in this case, corresponding to the third 

video stream, "Streara_screen_ID « 1" and "window_id = 3" are 

inserted into the transport stream TS as the display position 

specification information. Accordingly, the image data 

10 obtained by decoding this third video stream is supplied to 

the "screen device 1" with "Screen ID ̂  1." Thus, the image 

is displayed on the display unit (the window) "w3" of the screen . 

[0051] 

Additionally, in this case, corresponding to the fourth 

15 video stream, "Stream_screen_ID = 2" and. "wi.ndow__.id = 4" are 

inserted into the transport stream TS as the display position 

specification information. Accordingly, the image data 

obtained by decoding this fourth video stream is supplied to 

the "screen device 2" with "Screen ID - 2." Thus, the image 

20 is displayed on the display unit (the window) "w4 " of the screen. 

[ 0 0 5 2 ] 

Additionally, in this case, corresponding to the fifth 

video stream, ,fStrearn_screen__ID = 3" and "window_id = 5" are 

inserted into the transport stream TS as the display position 

25 specification information. Accordingly, the image data 

obtained by decoding this fifth video stream, is supplied to 

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

is displayed on the display unit (the window} "v5" of the screen . 

[0053] 

30 Fig . 6 illustrates yet. another exemplary image display. 

This example is an example where the transport stream TS 
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Includes the four video streams and the one subtitle stream. 

.Since the first to third video streams are similar to the 

above-described exemplary image display in Fig. 5, the 

description will not be further elaborated here. 

5 [0054] 

In this case, corresponding to the subtitle stream, 

"Strea.m_scree.n__ ID - 2" and "wind.ow_id = 4" are inserted into 

the transport stream TS as the display position specification 

information. Accordingly, the subtitle data (Subtitle data) 

10 obtained by decoding this subtitle stream is supplied to the 

"screen device 2" with "Screen ID ~ 2." Thus, the subtitle 

is displayed on the display unit (the window) "w4 " of the screen. 

[0055] 

Additionally, in this case, corresponding to the fourth 

16 the video stream, "Stream_screen_iD = 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 fourth video stream is supplied 

to the "screen device 3" with "Screen ID = 3 .11 Thus, the image 

20 is displayed on the display unit (the window) "w5" of the screen. 

[0056] 

Fig. 7 illustrates different exemplary image display. 

This example is an example where the transport stream TS 

includes the four video streams and. the electronic program 

25 guide information (the EPG information) . Since the first to 

third video streams are similar to the above-described 

exemplary image display in Fig. 5, the description will not 

be further elaborated here. 

[0057] 

30 In this case, corresponding to the electronic program 

guide information, "Stream screen_ID ̂ 2" and "wiridow_id = 



22 
SP351526WOGO 

4" are inserted into the transport stream TS as the display 

position specification information. Accordingly, the 

program guide data (the EPG data) obtained from this electronic 

program guide information is supplied to the "screen device 

5 2" with "Screen ID ~ 2. " Thus, the program guide is displayed 

on the display unit (the window) "w4" of the screen. 

[0058] 

Additionally, in this case, corresponding to the fourth 

video stream., "Stream_screen__ID •- 3" and °window_id - 5" are 

10 inserted into the transport stream TS as the display position 

specification information. Accordingly, the image data 

obtained by decoding this fourth video stream is supplied to 

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

is displayed on the display unit (the window) "w5" of the screen. 

15 [0059] 

Note that if the window IDs (window_id.) corresponding 

to the plurality of streams are the identical, the images or 

similar data related to each stream are displayed on the 

identical display unit (the window) . That is, the -window ID 

20 (window id) is defined for mutual association of the streams 

for display. 

[0060] 

Fig , 8 illustrates an exemplary display in the case where 

the streams are associated, to one another for display by the 

25 window ID (window id) . This example shows a case where a 

plurality of the video streams each formed of different view 

data, here, the images of the two video streams, are plurally 

displayed on the identical display area, that isr the identical 

display unit (the window) to configure a three-dimensional 

30 (3D) display. 

[0061] 
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Fig. 9 illustrates another exemplary display in the case 

where the streams are associated to one another for display 

by the window ID (window _id) . This example shows a case where 

one image is divided into a plurality of the video streams, 

5 here, two video streams and are plu.ral.ly displayed on the 

identical display area, that is, the identical display unit 

(the window) to configure a high-resolution display. 

i0 062] 
Fig. 10 illustrates yet another exemplary display in 

10 the case where the streams are associated to one another for 

display by the window ID (window__i.d) . This example shows the 

case where the image of the video streamand the graphics stream, 

for example, the subtitle of the subtitle stream, are displayed 

on the identical display area. 

15 [0063] 

Fig. II illustrates an exemplary display transition in 

the case where the display permission information indicates 

the permission of the display at the display position (the 

screen or the window) other than the display position specified 

20 by the display position specification information. This 

example is an example where the display is transitioned such 

that the program guide displayed at the display unit (the 

window) "w2" of the "screen device 1" with "Screen ID - 1" 

is displayed on the display unit (thewindow) "w5" of the "screen 

25 device 3" with "Screen ID =3." 

[0064] 

For example, in the case where the "screen device 1" 

with "Screen ID - 1" is the HD resolution although the display 

resolution model is 4 K, it is extremely difficult for viewers 

30 to view the program, guide displayed on the display unit (the 

•windcw) "w2." However, as described above, displaying the 
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program guide on the display unit (the window) "w5" of the 

"screen device 3" allows increasing a size of and also 

clarifying characters of the program guide. 

[0065] 

5 Although the illustration is omitted, in the case where 

the display position specification information specifies the 

display of the images of a plurality of the video streams on 

the respective different screen devices, it is also considered 

that these plurality of images are displayed brought together 

10 on. one screen device. For example, this display is effective 

in the case where a facility of a plurality of the screen devices 

is absent. 

[0066] 

Fig. 12 illustrates an exemplary configuration of a 

15 transmission data generator 110 that generates the 

above-described transport stream TS in the transmitting 

apparatus 100. This transmission data generator 110 includes 

image data output units 111.-1 to 111-N, video encoders 112-1 

tc 112-tif graphics data output units 113, a graphics encoder 

20 114, and a multiplexer 115. 

[0067] 

The image data output units 111-1 to 111-N output N pieces 

of image data. The image data output units 111-1 to 111-N 

are configured by, for example, a camera that takes a 

25 photographic subject arid outputs image data, an image data 

reading unit that reads image data from a storage medium and 

outputs the image data, or a similar unit. Here, the N pieces 

of image data may include a predetermined count of image data 

pertaining to one another. For example, the image data, is 

30 image data of a predetermined count of views constituting a 

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

[0068] 

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

such as MPEG4-AVC (MVC), MPEG2video, or HEVC, on the image 

5 data output from, the image data output units 111-1 to 111-N 

to obtain coded image data . Additionally, the video encoders 

112-1 to 112-N each generates the video stream (the video 

elementary stream) including the coded image data with a stream, 

formatter (not shown) provided at a latter part. 

10 [0069] 

The graphics data output unit 113 outputs data of 

graphics (including the subtitle as the subtitle) superimposed 

on the image or displayed alone. The graphics encoder 114 

generates the graphics stream (the graphics elementary stream) 

1.5 including the graphics data output from the graphics data 

output unit 113. Here, the graphics configures 

superiraposition information. The superimposition 

information is, for example, a logo and the subtitle. 

[0070] 

20 The multiplexer 115 packetizes and multiplexes each 

elementary stream, which is generated by the video encoders 

112-1 to 112-N and the graphics encoder 114 to generate the 

transport, stream T3. In this case, for synchronized play on 

the- receiving side, Presentation Time Stamp (PTS) is inserted 

25 into a header of each Packetized Elementary Stream (PES). 

[0071] 

The multiplexer 115 inserts the display position 

specification information, which specifies the display 

position corresponding to each video stream, graphics stream, 

30 and electronic program guide information, into the layer of 

th$ transport s t ream TS. Here, as described above, the display 
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position specification information is information that, 

specifies, for example, the display target screen and/or: the 

display unit (the window) on the display target screen. 

corresponding to the video stream is inserted under the video 

elementary loop (the Video ES loop) of a Program Map Table 

(PMT) included in the transport stream TS . Additionally, the 

display position information corresponding to the graphics 

10 stream is inserted under a graphics elementary loop (Graphics 

SS loop) of the program map table, which is included in the 

transport stream TS, 

15 in. a Component descriptor inserted under an Event Information 

Table (EIT) . The display position specification information 

corresponding to the electronic program guide information is 

inserted under the SIT. Details of the display position 

specification information will be described later. 

2 0 [007 4] 

Additionally, the display position specification 

information, which is made correspond to the predetermined 

video stream and specifies the display unit, (the window) on 

the display target screen, may be inserted into the layer of 

25 the transport stream TS. In this case, the video encoder, 

which generates the predetermined stream, inserts the position 

change information into the layer of the video stream. The 

position change information indicates whether to change the 

position of the display unit, (the window) or not. 

[0072] 

5 The display position specification information 

[0073] 
rr he electronic program guide information is included 

Mote that when this position change iriformation 
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indicates the change, the video encoder further inserts the 

display position information with the resolution coordinate 

specified by the display resolution, model. The information 

is, for example, inserted into the user data region at the 

5 picture header or the sequence header of the video stream. 

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 

10 pieces of the image data output from N pieces of the image 

data output units 111-1 to 111-N are each supplied to N pieces 

of the video encoders 112-1 to 112-N. Each video encoder 

performs coding, such as the MPEG4-AVC (MVC), MPEG2video, or 

HEVC, on the image data to obtain the coded image data. Then, 

15 the video encoder each generates the video stream (the video 

elementary stream) including the coded image data. 

[0077] 

When the multiplexer 115 inserts the display position 

specification information, which is made correspond to an 

20 output video stream of itself and specifies the display unit 

(the window) on the display target screen, into the layer of 

the transport stream TS, the position change information is 

inserted into the layer of the output video stream. The 

position change information indicates whether to change the 

25 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 

specified by the display resolution model is further inserted 

into each video encoder. 

30 [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) including 

the graphics data. 

5 [0079] 

The multiplexer 115 packetiz.es and. multiplexes the 

elementary stream supplied from each encoder to generate the 

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

the receiving side, the PTS Is inserted into a header of each 

.10 PES. Additionally, the multiplexer 115 inserts the display 

position specification information, which specifies the 

display position corresponding to each video stream, graphics 

stream, and electronic program guide information, into the 

layer of the transport stream TS. 

15 [00801 

[Structures of Display Posit ion Specification 

Information and Position Change Information and TS 

C o n f i g u r a t i o n ] 

As described above, the display position specification 

20 information, which specifies the display position 

corresponding to each video stream, graphics stream, and 

electronic program guide information, is inserted into the 

layer of the transport stream TS. Fig. 13 illustrates an 

exemplary configuration (Syntax) of a display window 

25 positioning descriptor (d.ispiay_ window _positioning 

descriptor) as the display position specification information. 

Additionally, Fig. 14 illustrates a content (Semantics) of 

main information in the exemplary configuration illustrated 

in Fig. 13. 

30 f00813 

The "display_window positioning_descriptor tag" is 
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eight-bit data indicative of a descriptor type. Here, the 

"dispiay_window_positioning_descriptor_tag" indicates that 

the descriptor type is the display window positioning 

descriptor. The 

5 "display__window_positioning_descriptor_length" is 

eight-bit data indicative of a length (asize) of the descriptor. 

This data indicates the subsequent byte count as the length 

of the descriptor. 

[0082] 

10 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 

15 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] 

20 The four-bit field of the "streara__screen_id" is an 

identifier that specifies (identifies) the display target 

screen. The four-bit field of the "window__id" is an identifier 

that specifies (identifies) the display unit (the window) on 

the screen of the display target. 

25 [0084] 

The four-bit field of the "rendering_model" indicates 

the display resolution model at the display target screen. 

For example, "0001" indicates the full HD resolution, namely, 

a resolution of 1920 (H) * 1080 (V). Additionally, forexample, 

30 "0010" indicates 4 K resolution, namely, the resolution of 

3840 (H) * 2160 (V) . Additionally, for example, "0100" 
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indicates 8 E resolution, namely, the resolution of 7680 (H) 

* 4320 (V)„ 

[0085] 

The 16-bit field of the "V_start_offset" indicates a 

5 vertical display start position of the display unit (the 

window) at the resolution coordinate specified by the 

"rendeririq_moclel. " The 16-bit field of the "V__end_of fset" 

indicates a vertical display end position of the display unit 

(the window) at the resolution coordinate specified by the 

10 "rendering mode.].. " The 16-bit field of the "BI_start__o£fset" 

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 3 horizontal display end position 

15 of the display unit (the window) at the resolution coordinate 

specified by the "rendering jr,odel. " 

[0036] 

Additionally, although not described above, delivery 

service information is inserted into the layer of the transport 

20 stream TS. The delivery service information indicates 

whether the service'is multiple delivery service or not. Fig. 

15(a) illustrates an. exemplary configuration (Syntax) of a 

mu11i-windows service descriptor 

(muiti_windows_service_descriptor) as this delivery service 

25 information. Additionally, Fig. 15(b) illustrates a content 

(Semantics) of the main information in the exemplary 

configuration illustrated in Fig. 15(a). 

[0087] 

The "rnulti windows^service descrxptor^tag" is 

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

"rauiti windows service descriptor_tag" indicates that the 



31 
SP351526WOOO 

descriptor type is the multi-windows service descriptor. The 

"multi_windows_service_descriptor_length" is eight-bit data 

indicative of a length (a size) of the descriptor. This data 

indicates the subsequent byte count as the length of the 

5 descriptor. 

[0088] 

The one-bit field of the 

"multiple_stream_service__f lag" indicates whether the service 

is the multiple delivery service or not. "1" indicates that 

10 the service is the multiple delivery service. "0" indicates 

that the service is non-multiple delivery service. The 

four-bit field of the"number_of_streams" indicates a total 

count of streams involving the delivery service . For example, 

"0001" indicates one stream while "1111" indicates 15 streams. 

15 [0089] 

Additionally, as described above, into the layer of the 

video stream, the position change information, which indicates 

whether to change the position of the display unit (the window) 

or not, is inserted. For example, in the case of a coding 

20 system being MPEG4-AVC (MVC) or a coding system being a coding 

system such as the HEVC whose coding structure is similar to 

a coding structure of a NAL unit or a similar unit, this position 

change information is inserted into the "SEIs" part of the 

access unit (AU) as an SEI message . For example, this position 

25 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 

30 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" is inserted into only the 

access unit at the head of the GOP. 

[0091] 

Fig. 17(a) illustrates an exemplary configuration 

5 (Syntax) of "window attribute SEI message." The 
1,uuid__iso_iec_11.578" has a UUID value indicated by "ISO/IEC 

11578:1S96 AnnexA-" "window_attribute_data(}" is inserted 

into a field of the "user jiata_payload byte." Fig. 17(b) 

illustrates an exemplary configuration (Syntax) of 

10 "window_attribute data(}." In this 

"window___attribute__data () " , a window attribute SEI, 

"window_attribut.e__sei {} " is inserted. The "userdata__id" is 

an identifier of the "window_attribute__sei () " indicated by 

unsigned 16 bits. 

15 [0092] 

Fig. 18 illustrates an exemplary configuration (Syntax) 

of the "window_attribute__sei () . " Additionally? Fig. 19 

illustrates a content (Semantics) of main information in the 

exemplary configuration illustrated in Fig. 18. The one-bit 

20 field of the "window_position_change_flag" indicates whether 

to change the display position of the display unit (the window) 

or not. "1" indicates that the display position is changed. 

"0" indicates that the display position is not changed. 

[0093] 

25 The four-bit field of the "rerxdering_model" indicates 

the display resolution model at the display target screen. 

For example# "0001" indicates the full HD resolution, namely, 

a resolution of 1920 (H.) * 1080 (V) . Additionally, for example, 

"0010" indicates 4 K resolution, namely, the resolution of 

30 3840 (H) * 2160 (V) . Additionally, for example, "0100" 

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

[0094] 

The 16-bit field of the "V_start_offset" indicates a 

vertical display start position of the display unit (the 

5 window) at the resolution coordinate specified by the 

"rendering__model, " The 16-bit field of the "V_end__of fset" 

indicates a vertical display end position of the display unit 

(the window) at the resolution coordinate specified by the 

"rendering_model. " The 16-bit field of the "H_start_offset" 

10 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 

15 specified by the "rendering_model." 

[0095] 

Fig. 20 illustrates an exemplary configuration of the 

transport stream TS. This exemplary configuration indicates 

the case where the transport stream TS includes the two video 

2 0 streams and the one subtitle stream. That is, this exemplary 

configuration includes "video PES1", "video PES2", and 

"subtitle PES3." The "video PE51" and "video PES2" are PES 

packets of the video stream where the image data are coded. 

The "subtitle PES3" is a PES packet of the subtitle stream 

2 5 where the subtitle data is coded , To indicate whether to change 

the position of the display unit (the window) or not, the 

above-described window attribute SEI 

(window_attribute_sei()) is inserted into each stream. 

[0096] 

30 Additionally, the transport stream TS includes a Program 

Map Table (PMT} as Program Specific .Information (PSI) . This 
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PSI is information that describes to which program that each 

elementary stream included in the transport stream belongs 

to, 

[0097] 

5 In the PMT, a program loop (Program loop) that describes 

information pertaining to the entire program exists. To 

indicate whether the service is the multiple delivery service 

or not, the above-described multi-windows service descriptor 

(multi ii?ind.o'tfs__service descriptor) is inserted under this 

10 program loop. 

100381 

In the PMT, the elementary loop having information, 

related to each elementary stream exists. In this exemplary 

configuration, the video elementary loops (Video ESI loop ana 

15 Video ES2 loop) and a subtitle elementary loop (Subtitle ESS 

Loop! exist. At each elementary loop, information such as 

a stream type and a packet identifier (PID) is arranged 

corresponding to each elementary stream. Additionally, at 

each elementary loop, a descriptor describing information 

20 pertaining to the video elementary stream is also arranged. 

{0099] 

As one of this descriptor, the above-described display 

window positioning descriptor {dispiay_window_positioning 

descriptor) is inserted. This specifies the image display 

25 position of each video stream. This also specifies the display 

position of the subtitle of the subtitle stream. 

[0100] 

Additionally, the transport stream TS includes an Event 

Information Table (EIT) as Serviced Information (SI) that 

30 performs management in units of events (programs). Under this 

EIT as well, a componerit descriptor (Component_descriptor} 
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is inserted. This component descriptor includes the 

electronic program guide information. Under this SIT, to 

specify the display position of the electron program guide, 

the above-described display window positioning descriptor 

5 (dispiay_winaowjpositioning descriptor} is inserted. 

[0101] 

"Exemplary Configuration of Receiving apparatus" 

Fig. 21 illustrates an exemplary configuration of the 

receiving apparatus 200. This receiving apparatus 200 

10 includes a receiving unit 201, a demultiplexer 202, a display 

control unit 203, a user operating unit 2.05, and M pieces of 

information processors 204-1 to 2Q4-M. 

[0102j 

The receiving unit 201 receives the transport stream 

15 TS transmitted from the transmitting apparatus 100 via the 

broadcast wave or via the network. The receiving unit 201 

is configured by a digital tuner, a network interface, or a 

similar component. 

[0103] 

2 0 The demultiplexer 202 extracts a display window 

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

service descriptor (see Fig. 1.5 (a) ) from this transport stream 

TS and transmits the extractions to the display control unit 

The display control unit 203 can obtain the display 

position specif i c a t i o n i n f o rma t i o n (s t r e am_ scree n _ j. d a n d 

window_id.) of the image from the video stream, the graphics 

from the graphics stream, and the program guide from the 

30 electronic program guide .information from the description of 

the display windowposi.tioning descriptor. Additionally, the 
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display control unit 203 can obtain information 

(display_unconstraint_flag) whether a display position can 

be a position other than the specified display position (the 

screen and the window) on the receiver side or not from the 

5 description of the display window positioning descriptor. 

[0105] 

Additionally, the display control unit 2C3 can obtain 

information (rendering__model) on the display resolution model 

at the display target screen from the description of the display 

10 window positioning descriptor. Furthermore, the display 

control unit 203 can obtain information (V__start_offset, 

V__end_of f set, H_start_offset, and H_end_offset) on the 

display start positions (horizontal and vertical) and the 

display end positions (horizontal and vertical} of the display 

15 unit (the window) with the resolution coordinate by the display 

resolution model from the description of the display window 

positioning descriptor, 

[0106] 

Additionally, the display control unit 203 can obtain 

20 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. 

25 [0107] 

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 received by the receiving unit 201 and selectively 

30 transmits the extractions to the information processors 204-1 

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



[01081 

Regarding the video stream, the demultiplexer 202 

selects the information processor at a destination based on 

"stream screen_id" in the display v/indov; positioning 

5 descriptor under the video elementary loop> corresponding to 

this video stream. That is, the demultiplexer 202 basically 

sets the information processor coupled to the screen device 

having the "screen id" corresponding to the 

"stream_screen_id" as the destination. 

io [oios: 
Additionally, regarding the graphics stream, the 

demultiplexer 202 selects the information processor at; the 

destination based on the "stream_screen__id" in the display 

window positioning descriptor under the graphics elementary 

15 loop corresponding to this graphics stream. That is, the 

demultiplexer 202 sets the information processor coupled to 

the. screen device having the "screen_id" corresponding to trie 

"stream screen_id" as the destination. 

f 0110 ] 

20 Additionally, regarding the electronic program guide 

information, the demultiplexer 202 selects the information 

processor at the destination based on the "stream_screen_id" 

in the display window positioning descriptor under the EIT. 

That is, the demultiplexer 2 02 sets the information processor 

25 coupled to the screen device having the "screen id" 

corresponding to the "strea.in_screen id" as the destination. 

[0111] 

Note that, as described above, the demultiplexer 202 

basically selects the information processor that becomes the 

30 destination for the video stream, the graphics stream, and 

the electronic program information based on the 
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"stream_screen_id." However, if the information 

(display jjnconstraint__f lag) indicates permission of the 

change in the display position (the screen and the window) 

and the user performs the change operation of the display 

5 position, the demultiplexer 202 selects the information 

processor at the destination based on the change operation 

of the display position. Also note that without the use of 

the information (display__unconstrai.nt_fiag) , it is also 

possible to select the information processor at the destination 

10 based on only the change operation of the display position 

by the user. Additionally, it is also possible that the 

demultiplexer 202 selects the information processor at the 

destination corresponding to a condition of the screen device 

actually coupled and even if the screen device corresponding 

15 to "be "stream_screen_id" is not coupled, ail information is 

displayed. 

[uiiZj 

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

the video stream, the graphics stream, and the electronic 

20 program guide information supplied from the demultiplexer 202 

to generate the data for display, suchas the image, the graphics 

(including the subtitle), and the program guide. Then, the 

information processors 204-1 to 204-M perform the scaling 

process on the data for display as necessary. After that, 

25 the information processors 204-1 to 204-M transmit the data 

for display to the screen devices 300-1 to 300-M. 

[0113] 

Each information processor includes a decoder 204a and 

a scaler 204fc. The decoder 204a processes the video stream, 

30 the graphics stream, and the electronic program guide 

information, which are transmitted from the demultiplexer 202, 
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to generate the data for display, such as the image, the graphics 

(including the subtitle), and the program guide. 

[01141 

/Additionally, the decoder 204a extracts the window 

5 attribute SEI (see Fig. 18} from the video and graphics streams 

and transmits the extractions to the display control unit 203. 

The display control unit 203 can obtain information 

(window_position_change__£lag) indicative of whether to 

change the display position of the display unit (the window) 

10 or not from the description of the window attribute SEI. When 

this information indicates the change, the display control 

unit 203 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 

15 and vertical) and the display end positions (horizontal and 

vertical) of the display unit (the window) at the resolution 

coordinate from the description of the window attribute SEI. 

[0115] 

Under the control by the display control unit 203, the 

20 scaler 204b performs the scaling process or a similar process 

oh the data for display, which is generated by the decoder 

204, such that display of the image, the graphics (including 

the subtitle) , the program guide, or similar data is displayed 

on the corresponding display unit (the window). In this 

25 respect, in the case where a resolution of the screen device 

of the display target differs from the display resolution model, 

the scaler 204a further performs the scaling process for 

adjustment of the difference in the resolution. 

[0116] 

30 Note that as the display position information of the 

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

transport stream TS is used. However, when the information 

(window__position change_flag> of the window attribute SEI, 

which is extracted from the streams of the videos and the 

5 graphics by the videos decoder 204a, indicates the change, 

the information in the window attribute SEI is used. This 

allows a dynamic change in the display position, of the display 

unit (the window). 

!0117] 

10 The following briefly describes operations by the 

receiving apparatus 200 illustrated in Fi g . 21. The receiving 

unit 201 receives the transport stream TS transmitted from 

the transmitting apparatus 100 via the broadcast wave or via 

the network. This transport stream TS is supplied to the 

15 demultiplexer 202. 

[0118] 

In the demultiplexer 202, the display window positioning 

descriptor { see Fig. 13) and the multi-windows service 

descriptor (see Fig. 15(a)) are extracted from the transport 

20 stream TS and are transmitted to the display control unit 203 . 

Thffe display control unit 203 obtains various information such 

as the display position specification information 

{stream_screen_id and window__id) from the description of the 

display window positioning descriptor. 

25 [0119] 

The demultiplexer 202 extracts the video stream, the 

graphics stream (including the subtitle stream), and further 

t.h«j electronic program guide information from the transport 

stream TS and selectively transmits the extractions to the 

30 information processors 204-1 to 204-M under the control by 

th<s display control unit 203 . In this case, the demultiplexer 
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202 basically selects the information processor coupled to 

the screen device having the "screen_id" corresponding to the 

"stream screen_id" as the destination. 

[0120] 

5 The information processors 204-1 to 2Q4-M each processes 

the video stream, the graphics stream, and the electronic 

program guide information, which are supplied from the 

demultiplexer 202, to generate the data for display, such as 

the image, the graphics (including the subtitle), and the 

10 program guide. Then, the information processors 204-1 to 

20 4--M perform the scaling process on the data for display as 

necessary. After that, the information processors 204-1 to 

204-M transmit the data for display to the screen devices 300-1 

to 300-M. 

15 [0121] 

As described above, in the image transmission/reception, 

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

posi tion specification information (stream_screen_id and 

window__id) of the image, thegraphics (including the subtitle} , 

20 and the program guide is inserted into the layers of the 

transport stream TS. Therefore, the transmitting side can 

actively control the display position of the image, the 

graphics, the program guide, or similar data. 

[0122] 

25 In the image transmission/reception apparatus 10, which 

is illustrated in Pig . 1, to the display position specification 

Information, information indicating whether to permit the 

display at the display position other than the display position 

specified by this display position specification information 

30 or not is added. Accordingly, the transmitting side can 

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

display position speci.f ication inforniation or not. 

[0123] 

Additionally, in the image transmission/reception 

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

that indicates whether to change the position of the display 

unit (the window) on the screen of the display target specified 

by the display position specification and, if this information 

indicates the change, the position information of the display 

unit are inserted into the layers of streams of video and the 

graphics. This allows the dynamic change in the display unit 

(the window) on the screen of the display target. 

[0124] 

<2. Modifications> 

"Mod i f i ca ti on 1" 

Note that the image transmission/reception system 10 

illustrated in Fig. 1 has the following configuration. The 

receiving apparatus 200 includes a decoder. The receiving 

apparatus 200 transmits the data for display, such as 

non-compressed image data, to each screen device. However, 

the following configuration is also possible. The receiving 

apparatus does not include the decoder. The receiving 

apparatus transmits a partial transport, stream TS to each 

screen device. The partial transport stream TS includes the 

video stream, the graphics stream, and the electronic program 

guide information related to the display at the screen device. 

In this case, the receiving apparatus does not require the 

decoder. 

[0125] 

Fig. 22 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 . 1 and 22, and therefore such elements 

will not be further elaborated here. This image 

transmission/reception system 10A is configured toy the 

5 transmitting apparatus 100, the receiving apparatus 20QA, and 

M pieces of display apparatuses 400-1 to 400-M. The display 

apparatuses 400-1 to 400-M each includes screen devices 300-1 

to 300-M. 

[0126] 

10 The receiving apparatus 200ft receives the transport 

stream TS transmitted from the transmitting apparatus 100 via 

the broadcast, wave or via trie network. The receiving apparatus 

2 00A performs a demultiplexing process and then a 

re-multiplexing process on this transport stream TS. Thus, 

15 the partial transport stream TS, which is transmitted to 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 to 400-M. 

[0127] 

20 In this respect, the receiving apparatus 200A obtains 

the display position specification information (the display 

target screen and the display unit (the window) ) corresponding 

to the video stream, the graphics stream, and the electronic 

program information inserted into the layers of the transport 

25 stream TS. The receiving apparatus 200 generates the partial 

transport stream TS transmitted to eachdisplay apparatus 400-1 

to 400-M based on this display position specification 

information. 

[0128] 

30 The display apparatuses 400-i to 400-M each performs 

the decoding process on the video stream, the graphics stream, 
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and the electronic program guide information included in the 

partial transport stream TS, which is transmitted from the 

receiving apparatus 200A to obtain the data for display, such 

as the image, the graphics (including the subtitle), and the 

5 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, the graphics (including the subtitle), theprogramguide, 

or similar data from the obtained data for display. 

[0129] 

10 Fig. 23 illustrates an exemplary configuration of the 

receiving apparatus 200A and the display apparatuses 400-1 

to 400-M. Like reference numerals designate corresponding 

or identical elements throughout Figs . 21 and 23, and therefore 

such elements will not be further elaborated here. The 

15 receiving apparatus 20QA includes the receiving unit 201, a 

demultiplexer 202A, a display control unit 203A, the user 

operating unit 205, and a re-multiplexer 206. 

[0130] 

The receiving unit 201 receives the transport stream 

20 TS transmitted from the transmitting apparatus 100 via the 

broadcast wave or via the network. The demultiplexer 202A 

extracts the video stream, the graphics stream (including the 

subtitle stream), further the electronic program guide 

information, or similar data from the transport stream TS 

25 received by the receiving unit 201 and transmits the 

extractions to the re-multiplexer 206. 

[0131] 

Additionally, the demultiplexer 202A extracts the 

display window positioning descriptor (see Fig. 13) and the 

30 multi-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 

control unit '203h, the re-multiplexer 206 generates the partial 

transport stream TS transmitted to each display apparatus 400-1 

to 400-M. 

5 [0132] 

Mote that, the re-multiplexer 206 basically selects the 

display apparatus that becomes the destination for the video 

stream, the graphics stream, and the electronic program 

information based on the "stream_screen__id. " However, if the 

10 information (display_unconstraint_flag) indicates 

permission of the change in the display position (the screen 

and the window) and the user performs the change operation 

of the display position, the re-multiplexer 206 selects the 

display apparatus at the destination based on the change 

15 operation of the display position. 

[0133] 

The display apparatus 400 (400-1 to 400-M) includes a 

demultiplexer 401, a decoder 402, a scaler 403, a display 

control unit 404, and the screen device. 300 (300-1 to 300-M) . 

20 [0134] 

The demultiplexer 401 extracts the video stream, the 

graphics stream (including the subtitle stream), and further 

the electronic program guide information, from the partial 

transport stream TS transmitted from the receiving apparatus 

25 200A and transmits the extractions to the decoder 402. 

Additionally, the demultiplexer 401 extracts the display 

window positioning descriptor (see Fig. 13} and the 

multi-windows service descriptor (see Pig. 15(a)) from this 

partial transport stream TS and transmits the extractions to 

30 the display control unit 404. 



The display control unit 404. can obtain the display 

position specification information (strsam__screen__id and 

window__id.) of the image from the video stream, the graphics 

from the graphics stream, and the program guide from the 

electronic program guide information from the description of 

t h e a i s p i a y w i n d o w p o s i t i o P. i n g d e s c r i p t o r. Add i t i o n a 11 y , t h e 

display control unit 203 can obtain information 

(rendering^model) on the display resolution model at the 

display target screen from the description of the display 

window posit.ioning descriptor- Furthermore, the d.isplay 

control unit 203 can obtain information {V_start_c£fset, 

V_end__Gi:fset, H_ start__of fset, and R_end offset) on the 

display start positions (horizontal and vertical) and the 

display end positions {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. 

[0136] 

The decoder 402 processes the video stream, the graphics 

stream, and the electronic program guide information, which 

are transmitted from the demultiplexer 401, to generate the 

data for display, such as the image, the graphics (including 

the subtitle), and the program guide. 

{0137] 

Additionally, the decoder 402 extracts the •window 

attribute SEI (see Fig. 18) from.the video and graphics streams 

and transmits the extractions to the display control unit 404. 

The display control unit 404 can obtain information 

(window__position change_flag) indicative of whether to 

change the display position of the dist>lay unit (the window) 

or .not from the descripti on of the window attribute SEI. When 
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this information indicates the change, the display control 

unit 404 can further obtain the information (renderina_modeI) 

on the display resolution model at the display target screen 

and information on the display start positions (horizontal 

and vertical) and the display end positions (horizontal and 

vertical) of the display unit 'the window) at the resolution 

coordinate from the description of the window attribute SEI. 

[0138] 

Under the control 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 displayed 

on the corresponding display unit (the window). In this 

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

300 of the display target differs from the display resolution 

model, the scaler 403 further performs che scaling process 

for adjustment of the difference in the resolution. The screen 

device 300 displays the image, the graphics (including the 

subtitle), the program guide, or similar data based on the 

ciata for display output from the scaler 4 03. 

r 0139] 

Mote that as the display position information of the 

display unit (the window) , basically, the information in the 

display window positioning descriptor extracted from the 

partial transport stream TS is used. However, when the 

-Information (window pos.iti.on__ change_f lag) of the window 

•attribute SEI, which is extracted from.the streams of the videos 

and the graphics by the videos by the decoder 4 02, indicates 

the change, the information in the window attribute SEI is 

used. This allows the dynamic change in the display position 
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of the display unit: (the window) . 

[0X40j 

The following briefly describes operations by the 

receiving apparatus 200A and the display apparatus 400 (400-1 

5 to 400-M) illustrated in Fig. 23. The receiving apparatus 

20Q/-\ receives the transport stream TS transmitted from the 

transmilining apparatus 100 at the receiving unit 201 via the 

broadcast wave or via the network. This transport stream TS 

is supplied to the demultiplexer 202A. 

10 [0141] 

The demultiplexer 202A extracts the video stream, the 

graphics stream (including the subtitle stream), further the 

electronic program guide information, or similar data from 

th<s transport stream TS received by the receiving unit 201 

15 and supplies the extractions to the re-multiplexer 206. 

[0142] 

Additionally, the demultiplexer 2Q2A extracts the 

display window positioning descriptor (see Fig. 13} and the 

multi-windows service descriptor (see Fig. 15(a)) from this 

20 transport stream TS and transmits the extractions to the 

display control unit 203 . The display control unit 203 obtains 

various information such as the display position speed fication 

information (stream _screen__id and window_id) from the 

description of the display window positioning descriptor. 

25 [0143] 

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

re-multiplexer 206 generates the partial transport stream TS 

transmitted to each display apparatus 400-1 to 400-M. Then, 

the re-multiplexer 206 transmits the corresponding partial 

30 transport streams TS to the display apparatuses 400-1 to 400-M. 

[0144] 
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The display apparatus 400 (400-1 to 400-M) supplies the 

partial transport stream TS transmitted from the receiving 

apparatus 200 to the demultiplexer 401. This demultiplexer 

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 and supplies 

the* extractions to the decoder 402. 

[0145] 

Additionally, in the demultiplexer 401, the display 

window positioning descriptor (see Fig. 13) and the 

multi-windows service descriptor (see Fig. 15(a)) are 

extracted from the partial transport stream TS and are 

transmitted to the display control unit 404. The display 

control unit 404 obtains various information such as the 

display position specification information (stream_screen_id 

and window__id) from the description of the display window 

pesitioning descriptor. 

[014 6] 

The decoder 402 processes the video stream, the graphics 

stream, and the electronic program guide information, which 

are transmitted from the demultiplexer 401, to generate the 

data for display, such as the image, the graphics (including 

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

is supplied to the scaler 403. 

[0147] 

Additionally, the decoder 402 extracts the window 

attributeSEI (see Fig. 18) from the video and graphics streams 

and transmits the extractions to the display control unit 404. 

The display control unit 404 obtains various information, such 

as information (window_position_change flag) indicative of 

whether to change the display position of the display unit 
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{the window) or not from the description of the window attribute 

SEI. 

[0148] 

Under the control by the display control unit 404, the 

5 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 displayed 

on the corresponding display unit (the window) . The data for 

10 display output from the scaler 403 is supplied to the screen 
device 300 . The image, the graphics (including the subtitle) , 

the program guide, or similar data are displayed on this screen 

device 300. 

[0149] 

15 "Modification 2" 

Alternatively, the image transmission/reception system 

10, which is illustrated in Fig. 1, has the following 

configuration. The receiving apparatus 200 transmits the 

data for display, such as non-compressed image data, in 

20 parallel to each screen device. However, the following 

configuration is also possible. The receiving apparatus 200 

transmits the data for display by an amount of all screen devices 

to a specific screen device. The specific screen device 

distributes the data for display to another screen device. 

25 [0150] 

Fig, 24 illustrates an exemplary configuration of an 

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

refer®nce numeraIs designate correspond.ing or iderrtica 1 

elements throughout Figs . I and 24, and therefore such elements 

30 will not be further elaborated here. This image 

transmission/reception system 10B includes the transmitting 
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apparatus 100, the receiving apparatus 200B, and M pieces of 

the screen devices 300-1 to 300-M. 

[0151] 

The receiving apparatus 200B transmits the data for 

display by the amount of all screen devices to a specific screen 

device, here, the screen device 300-1 . The screen device 300-1 

cii splays the image, the graphics, the program guide, or similar 

data based on the data for display for itself, Additionally, 

the screen device 300-1 distributes (transfers) the image data 

for display for other screen devices to the corresponding 

screen devices. 

[0152] 

In this case, when the screen device 300-1 distributes 

the data for display to the other screen devices, a delay may 

occur randomly. This possibly disturbs synchronization of 

display between the respective screen devices . Therefore, 

the receiving apparatus 200B, as illustrated in Fig. 25, 

inserts time codes to header information. The header 

information is added in units of frames to the data for display 

of each screen device transmitted to the screen device 300-1. 

in this case, the receiving apparatus 200B, for example, 

converts a time stamp at 90 KHz inserted into the layer of 

the transport stream TS to a time code at 29.97 Hz, thus 

generating the time code. 

[0153] 

The screen devices 300-1 to 300-M each controls a display 

timing based on the time code , In this case, the screen devices 

300-1 to 300-M mutually exchange clock, (time) information by 

wired or wireless. This allows achieving mutual 

synchronisation of display-
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Fig. 2 6 illustrates an exemplary configuration of the 

receiving apparatus 200B. Like reference numerals designate 

corresponding or identical elements throughout Figs. 21 and 

26, and therefore such elements will not toe further elaborated 

5 here. Under the control by a display control unit 2G3B, the 

information processors 204-1 to 204-M insert the time codes 

into the header information. The header information is added 

in units of frames to the data for display of each screen device 

transmitted to the screen device 300-1 . Although the detailed 

10 description is omitted, other parts of this receiving apparatus 

200B are similar to the receiving apparatus 200, which is 

illustrated in Fig. 21. 

[01551 

"Modification 3" 

1.5 Additionally, the image transmission/reception system 

10 illustrated in Fig. 1 has the following configuration. The 

receiving apparatus 200 transmits the data for display, such 

as non-compressed image data, in parallel to each screen device. 

However, the following configuration is also possible. A 

20 display apparatus that includes a specific screen device 

generates the data for display by the amount, of all screen 

devices. The display apparatus distributes the data for 

display to other screen devices. In this case, a receiving 

apparatus is not required. 

25 [-01561 

Fig. 27 illustrates an exemplary configuration of an 

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

reference numerals designate corresponding or identical 

elements throughout Figs . Iand27, and therefore such elements 

30 will, not be further elaborated here. This image 

transmission/reception system ICC is configured by the 
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transmitting apparatus 100, a display apparatus 400C, arid M-l 

pieces of the screen devices 300-2 to 300-M. The display 

apparatus 400C includes the screen device 300-1. 

[0157] 

5 The display apparatus 400C receives the transport stream 

TS transmitted from the transmitting apparatus 100 via the 

broadcast wave or via the network. The display apparatus 40QC 

has functions similar to the receiving apparatus 200 

illustrated in Fig. 1. The display apparatus 4Q0C generates 

10 the data for display of the image, the graphics {including 

the subtitle), and the program guide that should be supplied 

to the screen devices 300-1 to 300-M. Then, the display 

apparatus 400C causes the screen device 300-1, which is 

included by itself, to display the image, the graphics 

15 (including the subtitle) , the program guide, or similar data 

by the data for display. .Additionally, the display apparatus 

4Q0C transmits the corresponding data for display to the other 

screen devices 300-2 to 300-M. 

[0158] 

20 Fig. 28 illustrates an exemplary configuration of the 

display apparatus 400C. Like reference numerals designate 

corresponding or identical elements throughout Figs. 21 and 

28, and therefore such elements will not be further elaborated 

here. Although the detailed description is omitted, the 

25 display apparatus 400C includes the screen device 300-1. 

Otherwise, thisdisplay apparatus 400C is similarly configured 

to the display apparatus 200, which is illustrated in Fig. 

21. 

[0159] 

30 "Others" 

Additionally, the above-described embodiments 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 container includes a primary-

stream and a secondary stream. The receiving side processes 

5 each stream included in this container. The specified screen 

and display unit (the window) display a content of each stream. 

[0160] 

However, this technique is also similarly applicable 

to the case where a plurality of the service streams are supplied 

10 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 side processes each stream included in each container . 

15 The specified screen and display unit (the window) display 

the content of each stream. In this case, a mechanism 

coordinating between the broadcast services is employed. 

[0161] 

Additionally, for example, the case includes that, as 

20 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 

25 content of each stream. Inthiscase, a mechanism coordinating 

between the broadcast service and the network service is 

employed. 

[0162] 

Additionally, for example, the case includes that, as 

30 illustrated 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 i:his 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. In this case, a mechanism 

5 coordinating between the network services is employed. 

[0163] 

Fig. 31 illustrates an exemplary image display in the 

case where a plurality of the service streams are supplied 

with a plurality of the containers . This example is an example 

10 where the three video streams are supplied by the three 

transport streams TS. In this case, corresponding to the first 

video stream included in the first transport stream TS, 

"Strsam__screerJ_ID =• 1" is inserted into this first transport 

stream TS as the display position specification information. 

15 Accordingly, the image data obtained by decoding this first 

video stream is supplied to the "screen device 1" with "Screen 

ID -1." Thus, the image is displayed on the screen. 

[ 0164 ] 

Additionally, in this case, corresponding to the second 

20 video stream included in the second transport, stream TS, 

"Stream screen_ID = 2" is inserted into this second transport 

stream TS as the display position specification information. 

Accordingly, the image data obtained by decoding this second 

video stream is supplied to the "screen device 2" with "Screen 

25 ID - 2." Thus, the image is displayed on the screen. 

[0165] 

Additionally, in this case, corresponding to the third 

video stream included in the third transport stream TS, 

"Strs5m__screen _ID = 3" is inserted into this third transport 

30 stream TS as the display position specification information. 

Accordingly, the image data obtained by decoding this third 
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video stream is supplied to the "screen device 3" with "Screen 

ID - 3." Thus, the image is displayed on the screen. 

[0166] 

Additionally, the above-described embodiments describe 

5 the example where the container is the transport stream. (MPEG-2 

TS) . However, this technique is also similarly applicable 

to a system with a configuration that uses a network such as 

the Internet for distribution to a reception terminal. In 

the distribution over the Internet, the streams are often 

10 distributed with the container in MP4 or a format other than 

MP4. That is, as the container, the containers in various 

formats, such as the transport stream (MPEG-2 TS) used in a 

digital broadcast standard and the MP4 used for Internet 

delivery, apply. 

15 [0167] 

Additionally, this technique can also employ the 

follow!ng configurations. 

(1) A transmitting apparatus including: 

a transmitting unit configured to transmit a container 

20 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 

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

(2) The transmitting apparatus according to (1), wherein 

the di splay po s ition spec! .L X cat ion in r orroa t ion is 

information specifying a display target screen. 

(3) The transmitting apparatus according to (1) or (2), 

30 wherein 

r.he d i spI a y pos it ion speed.f i ea t ion informa t ion 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 resolution model 

5 at the display target screen is added to the display position 

specification, information, display position information at 

a resolution coordinate specified by the display resolution 

model also being added to the display position specification 

information. 

10 (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 specified by the display position 

15 specification information or not and, if the information 

indicates a change, display position information of the display 

unit. 

(6) The transmitting apparatus according to any of (1) to 

(5}, wherein 

20 information indicative of whether to permit a display 

at a display position other than a display position specified 

by the display position specification information or not is 

added to the display position specification information. 

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

2 5 (6), wherein 

the container transmitted by the transmitting unit 

further includes a subtitle stream obtained by coding subtitle 

data, and 

the information inserting unit is configured to further 

30 insert display position specification information into the 

layer of the container, the display position specification 
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information specifying a display position of a subtitle by 

the subtitle data. 

(8) The transmitting apparatus according to any of {!) to 

(7), wherein 

5 a container transmitted by the transmitting uni t: further 

includes electronic program guide information, and 

the information inserting unit is configured to further 

insert display position specification information into the 

layer of the container, the display position specification 

10 information specifying a display position of a program guide 

by the electronic program guide information. 

(9) The transmitting apparatus according to any of (1) to 

(8), wherein 

the container is a transport stream, and 

15 the information inserting unit is configured to insert 

the display position specification information into a 

descriptor under a video elementary loop of a program map table 

included in the transport stream. 

{10} A transmitting method .including: 

20 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 

25 specification information specifying a display position of 

an image by the image data. 

(11) A receiving apparatus including: 

a receiving unit configured to receive a container in 

a predetermined format, the container including a video stream 

30 obtained by coding image data, wherein 

display position specification information specifying 
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a display position of an image by the image data is inserted 

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 

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

specified by the display position specification information. 

(12) The receiving apparatus according to (11) further 

inci uding: 

a decoding unit configured to decode the video stream 

10 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 

15 s p e c i. f i cation i n f o rm a t i o n, whe r e i n 

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 

perform counting in units of frames. 

20 (13) The receiving apparatus according to (11) or (12), 

further including: 

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 

25 specified by the display position specification information. 

(14) A receiving method including: 

a step of receiving a container in a predetermined format, 

the container including a video stream obtained by coding image 

30 display position specification information specifying 

a display position of an image by the image data is inserted 
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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 

5 position specification information. 

(15) A. receiving display method including: 

receiving a container in a predetermined format, the 

container including a video stream obtained by coding image 

data, wherein 

10 display position specification information specifying 

a display position of an image by the image data is inserted 

into a layer of the container, and 

the receiving display method arranges the image by the 

image data at: a display position specified by the display 

15 position specification information, or a display position 

different from the display position specified by the display 

position specification information, by determination based 

on determination information including at least the display 

position, specification information. 

20 (16) The receiving display method according to (15), wherein 

the determination information further includes display 

position change information by a user operation. 

(17) The receiving display method according to (16), wherein 

information indicative of whether to permit a display 

25 at a display position other than a display position specified 

by the display position specification information or not is 

added, to the display position specification information, and 

t he d e t e rmi n a t i on i nf o rmaLion further in c1ude s the 

additiona 1 information. 

30 [0168] 

The main feature of this technique inserts the display 
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position specification information (st.ream_screen__id. and 

window_id) , such as the image and the graphics {including the 

subtitle}, into the layers of the container such as the 

transport stream TS to al low the transmitting side to actively 

5 control the display position of the image, the graphics, or 

similar data (see Fig. 5}. 

REFERENCE, SIGNS LIST 

[0169] 

10 10, 10A to 10C image transmission/reception system 

100 transitu. 1.1 in.g appara fus 

110 transmission data generator 

111-1 to 111-N image data output unit 

112-1 to 112-N video encoder 

15 113 graphics data output unit 

114 graphics 'encoder 

115 multiplexer 

200, 200A, 200B receiving apparatus 

201 receiving unit 

20 202, 202A demultiplexer 

203 display control unit 

204-1 to 2Q4-M information processor 

204a decoder 

204b scaler 

25 205 user operating unit 

206 re-mu11 ip1exe r 

300, 300-1 to 300-M screen device 

400-1 to 400-M, 400C display apparatus 

401 d.emu.1t iplexer 

30 4 02 decoder 

403 scaler 
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404 display control unit 

SP351526S3000 
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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 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 position specification information. 

2. The transmitting apparatus according to claim 1, wherein 

the display position specification information is information 

specifying a display target screen. 

3. The transmitting apparatus according to claim 1, wherein 

the display position specification information is information 

specifying 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, display position information at a resolution coordinate 

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 information inserting unit is configured to 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 inserting unit is configured to further insert 

display position specification information into the layer of the 

container, the display position specification information 

specifying a display position of 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 inserting unit is configured to further insert 

display position specification information into the layer of the 

container, the display position specification information 

specifying a display position of a program guide by the electronic 

program guide information. 

8. The transmitting apparatus according to claim 1, wherein 

the container is a transport stream, and 

the information inserting unit is configured to insert the 

display position specification information into a descriptor under 



65 

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 

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 has freedom or not is added 

to the display position specification information. 

10. 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 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 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 perform counting in units of frames . 

12. The receiving apparatus according to claim 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 display position specification information. 
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14. 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 position specified by the display position 

specification information, or a display position different from 

the display position specified by the display position specification 

information, by determination based on 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 position 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. 


