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(57) ABSTRACT 

Disclosed herein is a reception apparatus for receiving trans 
mitted AV (Audio/Video) content, including: an extractor 
configured to extract trigger information associated with con 
trol of an application program to be executed in conjugation 
with the AV content; and a controller configured, in response 
to a command indicated by the extracted trigger information, 
to control execution of the application program and, if a video 
of the AV contentis Switched, execute any one of continuation 
and termination of the application program that is active. 
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FIG. 13 

Trigger Info data () { 
triggerid uimsbf 
protocol Version uimsbf 
command Code uinsbf 
trigger validity u imsbf 
Appid u imsbf 
App type uimsbf 
App_ur 
if (command code== 1) { (pre-cache) 

broadcast App flag uinsbf 
downloaded App flag Uimsbf 
internet App flag uinsbf 
reserved i" 

if (coomand code==2) { (execute) 
broadcast App flag u imsbf 
downloaded App flag u imsbf 
internet App flag uimsbf 
App Iife Scope u imsbf 
App expire date bS bf 

if (command code==3) (inject event) 
reserved 4 "111" 
eventid uinsbf 
eventerfibedded data length 8 uimsbf 
for (i =0, i <N: i++) 

event. eTibedded data byte bSbSf 

if (coomand Code==4 || Coomand code==5) (SUSpend/ 
reserved terminate) 

'11" 

  





Patent Application Publication Mar. 1, 2012 Sheet 15 of 24 US 2012/0050619 A1 

START TRIGGER 
ASSOCIATED PROCESSING 

Earl $1 TRIGGER RECEIVED? 

ALREADY RECEIVED 
(HANDLED) TRIGGER2/YES 

NO 

DETERMINE COMMAND S3 
S4 

YES (comMAND PRECACHE 
S5 NO 
OBTAIN IDENTIFIED 
APPLICATION 

Syes 
(A) (COMMAND = EXECUTE 

NO SR /DENTIFIEDYK YES (CoMMAND - INJECT EVENT) /ABEENNO 
SUSPENDED? 

FIRE S13 NO S8 
CORRESPONDING YES IF SPECIFIED 
EVENT APPLICATION 

S14 HAS NOT BEEN 
YES OBTAINED, OBTAIN 

(A) (COMMAND = SUSPEND IT 
NO S15 S9 

SUSPEND ACTIVE TERMINATE ACTIVE 
APPLICATION AND APPLICATION IF 
SAVE DATA ANY 
S16 S10 

IF SPECIFIED LAUNCH IDENTIFIED 
APPLICATION IS APPLICATION. 
ACTIVE, EXTRACT AND 
TERMINATE IT STORE 

S17 App life SCOpe 
S11 DELETE DATA 

ASSOCIATED 
WITH IDENTIFIED 
APPLICATION 

(A) (A) (A) (A) 

ACCORDING TO SAVED 
DATA, RESUME 
SPECIFIED APPLICATION 

  



US 2012/0050619 A1 Mar. 1, 2012 Sheet 16 of 24 Patent Application Publication 

9 I " 5) I - 

  

  

  
    

  

  



US 2012/0050619 A1 Mar. 1, 2012 Sheet 17 of 24 Patent Application Publication 

puedsn?: uæ38 | 11 

9?n03x3 : 1983 | 41 

aqnoexi]: u833 | 41 

/ I '50 I - 

8?.000 – 9 JJ: J833 || || 

    

  

  

  

  



US 2012/0050619 A1 

Z 5) NIHO LIWAS 

| 5ONIHO_LINAS 

8 I ’5) I -| 

Patent Application Publication 

  



Patent Application Publication Mar. 1, 2012 Sheet 19 of 24 US 2012/0050619 A1 

FIG. 19 
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RECEPTION APPARATUS, RECEPTION 
METHOD, TRANSMISSION APPARATUS, 

TRANSMISSION METHOD, PROGRAM, AND 
BROADCASTING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001) The present application is a non-provisional appli 
cation of and claims the benefit of priority from U.S. Appli 
cation No. 61/378,225, filed Aug. 30, 2010, the entire con 
tents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003) The present invention relates to a reception appara 
tus, a reception method, a transmission apparatus, a transmis 
Sion method, a program, and abroadcasting system and, more 
particularly, to a reception apparatus, a reception method, a 
transmission apparatus, a transmission method, a program, 
and abroadcasting system that are configured for suitable use 
in executing and ending data broadcast content in conjugation 
with the progress of a program or a CM (Commercial Mes 
Sage), for example. 
0004 2. Description of the Related Art 
0005. In these days, digital television broadcasting has 
been promoted in Japan, resulting in the popularization of 
terrestrial digital broadcasting and BS (Broadcast Satellite) 
digital broadcasting, for example. With digital television 
broadcasting, such as terrestrial digital broadcasting, 
So-called data broadcasting has been realized in addition to 
program broadcasting. The content carried by this data broad 
casting allows the displaying of the information associated 
with on-air programs as well as the information (announce 
ment of other programs, news, weather forecast, traffic infor 
mation, and so on) not associated with on-air programs (refer 
to Japanese Patent Laid-Open No. 2006-50237 below). 
0006. It should be noted that, in the data broadcasting in 
Japan, a band dedicated to data broadcasting was allocated in 
advance within the broadcasting band for digital television 
broadcasting at the time television broadcasting was digi 
talized. The data broadcasting of Japan was realized by 
broadcasting data broadcast content by use of this dedicated 
band. 
0007. On the other hand, the digital television broadcast 
ing in the USA has no allocation of such a band dedicated to 
data broadcasting as the Japanese counterpart. 
0008 To be more specific, a broadcasting band for the 
current American digital television broadcasting is occupied 
by a Video band, an audio band, and a control information 
band, so that no band is allocated to data broadcast content as 
shown in FIG. 1A. Therefore, the allocation of the band for 
broadcasting the content for data broadcasting to the limited 
broadcasting band for digital television broadcasting must 
narrow the video band and the audio band as shown in FIG. 
1B, for example. 
0009. However, the narrowing of the video band and the 
audio band to allocate aband for broadcasting the content for 
data broadcasting does not lead to a realistic solution because 
of the inevitable deterioration in the picture and tone qualities 
of television programs. 
0010. In addition, even if the band for data broadcasting 
content can be allocated, the data volume that can be trans 
mitted in band thus allocated is necessarily limited. This 
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presents problems that the information volume of data broad 
casting content runs low and an attempt to increase the infor 
mation Volume increases the time for the reception side to 
receive necessary data. 
10011) Further, because digital television program retrans 
mission systems based on CATV (Cable TV) networks are 
wide spread in the USA, the following problems are encoun 
tered. 
I0012 Referring to FIG. 2, there is shown an exemplary 
configuration of a digital television program retransmission 
system based on a CATV network. 
I0013 This retransmission system is mainly made up of a 
broadcasting apparatus 1, a CATV retransmission apparatus 
2, a digital television receiver 4, a STB (Set Top Box) 5, and 
a television receiver 6. 
0014. The broadcasting apparatus 1 installed in a broad 
casting station for example broadcasts digital television 
broadcasting signal by use of the terrestrial wave or the sat 
ellite wave. The CATV retransmission apparatus 2 installed in 
a cable TV station for example receives a digital television 
broadcast from the broadcasting apparatus 1, removes unnec 
essary information from the received broadcast, adds CATV 
unique information to the received broadcast, and retransmits 
the processed broadcast to the digital television receiver 4 and 
the set top box 5 via a CATV network 3. 
10015 The CATV retransmission apparatus 2 is made up of 
a tuner 11, a PID (Packet Identifier) filter 12 for filtering a 
packet having a predetermined packet ID, a CATV-unique 
signal generation block 13, a multiplexing block 14, and a 
modulation block 15. 
10016. The tuner 11 receives a digital television broadcast 
signal of each channel and demodulates the received signal, 
outputting a resultant TS (Transport Stream) to the PID filter 
12. The PID filter 12 removes packets (not associated with AV 
(audio/video) content as a program) corresponding to a pre 
determined packet ID from the TS and outputs the resultant 
TS to the multiplexing block 14. The CATV-unique signal 
generation block 13 generates a packet in which information 
unique to this CATV station is stored and outputs the gener 
ated packet to the multiplexing block 14. The multiplexing 
block 14 multiplexes the output of the PID filter 12 and the 
output of the CATV-unique signal generation block 13 and 
outputs a resultant signal to the modulation block 15. The 
modulation block 15 modulates the output of the multiplex 
ing block 14 by a demodulating scheme suited to the CATV 
network 3 and retransmits the modulated signal to the digital 
television receiver 4 and the set top box 5 via the CATV 
network 3. 
10017. The digital television receiver 4 compliant with 
CATV receives the TS of the digital television broadcast 
retransmitted via the CATV network 3 and decodes the 
received TS, thereby displaying a resultant video signal and 
outputting a resultant audio signal. 
I0018. The set top box 5 compliant with CATV receives the 
TS of the digital television broadcast retransmitted via the 
CATV network 3 and decodes the received TS, thereby out 
putting a resultant video signal and an audio signal to the 
television receiver 6 via an HDMI cable for example. On the 
basis of the video signal and the audio signal entered from the 
set top box 5 via the HDMI cable for example, the television 
receiver 6 displays the video signal and outputs the audio 
signal. 
0019. As described above, in the CATV retransmission 
apparatus 2, a packet (not associated with AV content as a 
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program) corresponding to a predetermined packet ID is 
removed from the TS of each digital broadcasting signal by 
the PID filter 12. For this reason, if a band for broadcasting 
content for data broadcasting is allocated to the broadcasting 
band as shown in FIG. 1B, packets stored in the content for 
data broadcasting may be excluded by this PID filter 12. 
0020. Therefore, the present invention addresses the 
above-identified and other problems associated with 
related—art methods and apparatuses and solves the 
addressed problems by providing a reception apparatus, a 
reception method, a transmission apparatus, a transmission 
method, a program, and a broadcasting system that are con 
figured to realize the content for data broadcasting that can be 
executed and ended in conjugation with the progress of a 
television broadcast program and a CM without providing a 
band for data broadcasting in the broadcasting band of digital 
television broadcasting. 

SUMMARY OF THE INVENTION 

0021. In carrying out the invention and according to a first 
embodiment thereof, there is provided a reception apparatus 
for receiving transmitted AV (Audio/Video) content. This 
reception apparatus has extraction means for extracting trig 
ger information transmitted with the AV content and associ 
ated with control of an application program to be executed in 
conjugation with the AV content and control means for con 
trolling, in response to a command indicated by the extracted 
trigger information, execution of the application program 
and, if a video of the AV content has been switched, executing 
any one of continuation and termination of the application 
program that is active. 
0022. If a video of the AV content is switched on the basis 
of execution continuation information corresponding to an 
application program, the control means can continue or ter 
minate the application program that is active. 
0023 The above-mentioned execution continuation infor 
mation includes any one of ES-bound in which a continuation 
Scope of execution of the application program that is active 
with a video of AV content switched is within a same ES 
(Elementary Stream); service-bound in which a continuation 
Scope of execution of the application program that is active 
with a video of AV content switched is within a same service; 
provider-bound in which a continuation scope of execution of 
the application program that is active with a video of AV 
content Switched is within a same broadcasting organization; 
and un-bound in which a continuation scope of execution of 
the application program that is active with a video of AV 
content Switched is not arranged. 
0024. The above-mentioned execution continuation infor 
mation is included in the trigger information. 
0025. The above-mentioned execution continuation infor 
mation is included in the application program. 
0026. The control means further controls acquisition and 
launching of the application program, event firing in the 
application program that is active, Suspension of the applica 
tion program that is active, and termination of the application 
program that is active in accordance with a command indi 
cated by the extracted trigger information. 
0027. In carrying out the invention and according to the 

first embodiment thereof, there is provided a reception 
method for a reception apparatus for receiving transmitted AV 
content. This reception method has the steps of extracting, by 
the receiving apparatus, trigger information transmitted with 
the AV content and associated with control of an application 
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program to be executed in conjugation with the AV content; 
controlling execution, by the reception apparatus, of the 
application program in response to a command indicated by 
the extracted trigger information; and controlling continua 
tion or termination of execution, by the reception apparatus, 
of the application program that is active if a video of the AV 
content has been switched. 
0028. In carrying out the invention and according to the 

first embodiment thereof, there is provided a program for 
controlling a reception apparatus for receiving transmitted 
AV content. This program makes a computer of the reception 
apparatus execute processing that has the steps of extracting, 
by the receiving apparatus, trigger information transmitted 
with the AV content associated with control of an application 
program to be executed in conjugation with the AV content; 
controlling execution, by the reception apparatus, of the 
application program in response to a command indicated by 
the extracted trigger information; and controlling continua 
tion or termination of execution, by the reception apparatus, 
of the application program that is active if a video of the AV 
content has been switched. 

0029. In the first embodiment of the invention, the trigger 
information associated with the control of an application 
program to be executed in conjugation with AV content is 
extracted, the trigger information being transmitted with the 
AV content. The execution of the application program is 
controlled in accordance with a command indicated by the 
extracted trigger information. If the video of the AV contentis 
Switched, the execution of the active application is continued 
or terminated. 
0030. In carrying out the invention and according to a 
second embodiment thereof, there is provided transmission 
apparatus for transmitting AV content. The transmission 
apparatus has transmission means for transmitting, along 
with the AV content, trigger information associated with con 
trol of an application program to be executed in a reception 
apparatus in conjugation with the AV content, wherein the 
trigger information includes execution continuation informa 
tion for determining, if a video of the AV content is switched 
when the application program is active in the reception appa 
ratus, continuation or termination of execution of the appli 
cation program that is active. 
0031. In the reception apparatus, the execution continua 
tion information includes any one of ES-bound in which a 
continuation scope of execution of the application program 
that is active with a video of AV content switched is within a 
same ES: Service-bound in which a continuation scope of 
execution of the application program that is active with a 
video of AV content switched is within a same service; pro 
vider-bound in which a continuation scope of execution of the 
application program that is active with a video of AV content 
Switched is within a same broadcasting organization; and 
un-bound in which a continuation scope of execution of the 
application program that is active with a video of AV content 
Switched is not arranged. 
0032. A command indicated by the trigger information 
includes at least one of commands for controlling acquisition 
and launching of the application program, event firing in the 
application program that is active, Suspension of the applica 
tion program that is active, and termination of the application 
program that is active. 
0033. In carrying out the invention and according to the 
second embodiment thereof, there is provided a transmission 
method for a transmission apparatus for transmitting AV con 
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tent. This transmission method has the step of transmitting, by 
the transmission apparatus, along with the AV content, trigger 
information associated with control of an application pro 
gram to be executed in a reception apparatus in conjugation 
with the AV content; wherein the trigger information includes 
execution continuation information for determining, if a 
video of the AV content is switched when the application 
program is active in the reception apparatus, continuation or 
termination of execution of the application program that is 
active. 

0034. In carrying out the invention and according to the 
second embodiment thereof, there is provided a program for 
controlling a transmission apparatus for transmitting AV con 
tent, the program making a computer of the transmission 
apparatus execute processing. This processing has the step of 
transmitting, by the transmission apparatus, along with the 
AV content, trigger information associated with control of an 
application program to be executed in a reception apparatus in 
conjugation with the AV content. The trigger information 
includes execution continuation information for determining, 
if a video of the AV content is switched when the application 
program is active in the reception apparatus, continuation or 
termination of execution of the application program that is 
active. 

0035. In the second embodiment of the invention, the trig 
ger information associated with the control of an application 
program to be executed in the reception apparatus in conju 
gation with AV content is transmitted with the AV content. 
This trigger information includes the execution continuation 
information for determining to continue or terminate the 
execution of the active application program when the video of 
the AV content is Switched with the application program 
being active in the reception apparatus. 
0036. In carrying out the invention and according to a third 
embodiment thereof, there is provided abroadcasting system. 
This broadcasting system is made up of a transmission appa 
ratus for transmitting AV content and a reception apparatus 
for receiving the transmitted AV content. The above-men 
tioned transmission apparatus has transmission means for 
transmitting, along with the AV content, trigger information 
associated with control of an application program to be 
executed in a reception apparatus in conjugation with the AV 
content. The above-mentioned reception apparatus has 
extraction means for extracting trigger information transmit 
ted with the AV content and control means for controlling, in 
response to a command indicated by the extracted trigger 
information, execution of the application program and, if a 
video of the AV content has been switched, executing con 
tinuation or termination of the application program that is 
active. 

0037. In the third embodiment of the invention, the trigger 
information associated with the control of an application 
program to be executed in the reception apparatus in conju 
gation with AV content is transmitted from the transmission 
apparatus along with AV content. On the other hand, the 
trigger information transmitted with the AV content is 
extracted. In accordance with a command indicated by the 
extracted trigger information, the execution of the application 
program is controlled. If the video of the AV content is 
Switched, the execution of the active application program is 
continued or terminated. 
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0038 According to the first embodiment of the invention, 
data broadcasting content can be terminated in response to a 
user operation for switching the video of television broad 
casting. 
0039. According to the second embodiment of the inven 
tion, an operation of data broadcasting content in the recep 
tion apparatus can be controlled in conjugation with the 
progress of a program or a CM of television broadcasting. 
0040. According to the third embodiment of the invention, 
an operation of data broadcasting content in the reception 
apparatus can be controlled in conjugation with the progress 
of a program or a CM of television broadcasting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041. Other features of the invention will become appar 
ent from the following description of embodiments with ref 
erence to the accompanying drawings in which: 
0042 FIGS. 1A and 1B are diagrams illustrating a broad 
casting band for digital television broadcasting: 
0043 FIG. 2 is a schematic block diagram illustrating an 
exemplary configuration of a related-art CATV retransmis 
sion system; 
0044 FIG. 3 is a schematic block diagram illustrating an 
exemplary configuration of a broadcasting system practiced 
as one embodiment of the present invention; 
0045 FIG. 4 is a block diagram illustrating an exemplary 
configuration of a reception apparatus practiced as another 
embodiment of the present invention; 
0046 FIG. 5 is a diagram illustrating a concept of trans 
mitting trigger information as stored in a PCR packet of a TS; 
0047 FIG. 6 is a diagram illustrating a specific arrange 
ment of a trigger information in the PCR packet; 
0048 FIGS. 7A and 7B are diagrams illustrating examples 
of embedding a trigger information in a video signal; 
0049 FIG. 8 is a diagram illustrating items included in the 
trigger information of a precache command; 
0050 FIG. 9 is a diagram illustrating items included in the 
trigger information of an execute command; 
0051 FIG. 10 is a diagram illustrating items included in 
the trigger information of an inject event command; 
0.052 FIG. 11 is a diagram illustrating items included in 
the trigger information of a Suspend command; 
0053 FIG. 12 is a diagram illustrating items included in 
the trigger information of a terminate command; 
0054 FIG. 13 is a diagram illustrating one example of a 
Syntax of trigger information; 
0055 FIGS. 14A, 14B, 14C, 14D, 14E, 14F, and 14G are 
diagrams illustrating display examples to be obtained when a 
data broadcasting application program is executed in conju 
gation with the progress of programs and CMs; 
0056 FIG. 15 is a flowchart indicative of trigger informa 
tion responding processing: 
0057 FIG. 16 is a diagram illustrating an exemplary 
operation scenario of a data broadcasting application pro 
gram, 
0.058 FIG. 17 is a schematic diagram illustrating status 
transitions of a data broadcasting application program; 
0059 FIG. 18 is a schematic diagram illustrating an exem 
plary configuration of a digital broadcasting signal; 
0060 FIG. 19 is a flowchart indicative of video switching 
interrupt processing: 
0061 FIG.20 is a schematic diagram illustrating an opera 
tion scenario when App life Scope is ES-bound; 



US 2012/0050619 A1 

0062 FIG.21 is a schematic diagram illustrating an opera 
tion scenario when App life Scope is service-bound; 
0063 FIG.22 is a schematic diagram illustrating an opera 
tion scenario when App life Scope is provider-bound; 
0064 FIG.23 is a schematic diagram illustrating an opera 
tion scenario when App life Scope is un-bound; and 
0065 FIG.24 is a block diagram illustrating an exemplary 
configuration of a computer. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0066. This invention will be described in further detail by 
way of embodiments thereof with reference to the accompa 
nying drawings. 

Exemplary Configuration of a Broadcasting System 

0067. Now, referring to FIG.3, there is shown abroadcast 
ing system practiced as one embodiment of the present inven 
tion. This broadcasting system 30 is configured to realize the 
content for data broadcasting capable of linking with AV 
content such as a program and a CM in a state where no band 
is provided for broadcasting the content for data broadcasting 
in the broadcasting band for digital television broadcasting as 
with the current state in USA for example. 
0068. It should be noted that the content for data broad 
casting is realized by the execution of an application program 
Supplied to a reception apparatus by the computer thereof, so 
that the content for data broadcasting is hereafter referred to 
a data broadcasting application program or a data broadcast 
ing application. 
0069. This broadcasting system 30 is made up of a broad 
casting apparatus 41 and a server 42 arranged on the side of a 
broadcasting station and a reception apparatus 60 arranged on 
the receiver side. 

0070 The broadcasting apparatus 41 is configured to 
transmit digital television broadcasting signals. In addition, 
the broadcasting apparatus 41 includes, in a digital television 
broadcasting signal, trigger information that is a command 
for specifying the execution of the content for data broadcast 
ing to be executed in conjugation with a program and a CM, 
thereby transmitting the trigger information as included in the 
digital television broadcasting signal. To be more specific, 
trigger information is multiplexed with a transport stream 
(TS) of a digital television broadcasting signal or embedded 
in a video signal for transmission. 
0071. The trigger information includes the information 
about an acquisition source of a data broadcasting applica 
tion, in addition to the information indicative of command 
type. Details of the trigger information will be described later. 
0072 The server 42 supplies data broadcasting applica 
tions in response to a request from the reception apparatus 60 
that has accessed the server 42 via the Internet 50. 

0073. The reception apparatus 60 receives a digital broad 
casting signal broadcast from the broadcasting apparatus 41 
and outputs the video and audio of AV content (a television 
program, a CM, and so on) to a display monitor, not shown. In 
addition, the reception apparatus 60 accesses the server 42 via 
the Internet 50 to obtain a data broadcasting application. It 
should be noted that this reception apparatus 60 may be 
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arranged as a standalone unit or as incorporated in a television 
receiver or a video recorder, for example. 

Exemplary Configuration of the Reception Apparatus 
0074 Referring to FIG. 4, there is shown an exemplary 
configuration of the reception apparatus 60. The reception 
apparatus 60 is made up of a tuner 61, a demultiplexer 62, an 
audio decoder 63, an audio output block 64, a video decoder 
65, a trigger detection block 66, a video output block 67, a 
control block 68, a memory 69, an operator block 70, a 
recording block 71, a communication I/F 72, a cache memory 
73, an application engine 74, and an application memory 75. 
0075. The tuner 61 receives a digital television broadcast 
ing signal corresponding to a channel selected by a user, 
demodulates the received signal, and outputs a resultant TS to 
the demultiplexer 62. The demultiplexer 62 separates the TS 
Supplied from the tuner 61 into an audio encoded signal, a 
Video encoded signal, and a control signal and Supplies these 
signals to the audio decoder 63, the video decoder 65, and the 
control block 68, respectively. 
(0076. In addition, the demultiplexer 62 extracts a PCR 
(Program Clock Reference) packet that includes the trigger 
information arranged in the TS and outputs the extracted PCR 
packet to the trigger detection block 66. 
0077. The audio decoder 63 decodes the entered audio 
encoded signal and outputs a resultant audio signal to the 
audio output block 64. The audio output block 64 outputs the 
entered audio signal to a Subsequent stage (a loudspeaker for 
example). 
0078. The video decoder 65 decodes the entered video 
encoded signal and outputs a resultant video signal to the 
trigger detection block 66 and the video output block 67. 
007.9 The trigger detection block 66 always monitors the 
entered video signal to detect trigger information embedded 
in the video signal and outputs the detected trigger informa 
tion to the control block 68 (if the trigger information is 
arranged only in a TS, the operation of this trigger detection 
block 66 is not required). In addition, the trigger detection 
block 66 extracts trigger information from a PCR packet 
entered from the demultiplexer 62 and outputs the extracted 
trigger information to the control block 68. 
0080. The video output block 67 outputs the video signal 
entered from the video decoder 65 to a subsequent stage (a 
display monitor for example). In addition, the video output 
block 67 combines the video signal of the data broadcasting 
application entered from the application engine 74 and the 
video signal entered from the video decoder 65 and outputs a 
resultant signal to a Subsequent stage. 
I0081. The control block 68 controls the entire reception 
apparatus 60 by executing a control program stored in the 
memory 69. Also, on the basis of the trigger information 
entered from the trigger detection block 66, the control block 
68 controls the acquisition, launching, event-firing, pausing, 
and terminating of the data broadcasting application. 
I0082. The memory 69 stores the control program that is 
executed by the control block 68. This control program can be 
updated on the basis of the update data that is obtained from 
a digital television broadcasting signal or via the Internet 50. 
The operator block 70 receives operations done by the user 
and Supplies the operation signals corresponding to the opera 
tions to the control block 68. 
I0083. If the data broadcasting application is distributed by 
use of a digital television broadcast signal, the recording 
block 71 downloads the distributed data broadcasting appli 



US 2012/0050619 A1 

cation to store the downloaded data broadcasting application 
in a recording media incorporated in the recording block 71. 
0084. The communication I/F 72 connects the reception 
apparatus 60 to the server 42 via the Internet 50 under the 
control of the application engine 74. Under the control of the 
control block 68, the application engine 74 obtains a data 
broadcasting application from the server 42 via the commu 
nication I/F 72 and the Internet 50 and stores the data broad 
casting application in the cache memory 73. 
I0085 Under the control of the control block 68, the appli 
cation engine 74 reads the data broadcasting application from 
the recording block 71 or the cache memory 73 to execute the 
data broadcasting application. 
I0086. The application memory 75 is composed of a work 
memory 75A and a save memory 75B. The application engine 
74 stores data (to be more specific, the data including the layer 
of displayed information) associated with the active data 
broadcasting application into the work memory 75A. If the 
application engine 74 Suspends the active data broadcasting 
application, the application engine 74 moves the data in the 
work memory 75A of the application memory 75 to the save 
memory 75B. To restart the suspended data broadcasting 
application, the application engine 74 moves the data from 
the save memory 75B to the work memory 75A to resume the 
state as it was before the pausing. 
0087. It should be noted that the two areas of the same size 
in the application memory 75 may be alternately specified as 
the work memory 75A and the save memory 75B. This 
memory switching arrangement eliminates the necessity of 
moving data between the work memory 75A and the save 
memory 75B. 

Trigger Information Transmission Method 
0088. The following describes a method of transmitting 
trigger information. 
I0089 Referring to FIG. 5, there is shown a concept in 
which trigger information is transmitted as stored in a PCR 
packet of a TS of a digital television broadcast signal. 
0090 Trigger information is distributed as stored in a PCR 
packet corresponding to a proper timing for linking with a 
program or a CM. Therefore, as shown in the figure, trigger 
information is not stored in all PCR packets. Normally, each 
PCR packet passes a PID filter 12 of the CATV retransmission 
apparatus 2 as shown in FIG. 2, so that trigger information can 
be supplied also to a reception apparatus (the digital televi 
sion receiver 4 shown in FIG. 2) that uses a CATV network. 
0091. It should be noted that trigger information is con 
secutively transmitted two or more times in the same content 
in consideration of a reception failure due to a wave trouble or 
a drop (a reception failure) in the reception apparatus 60. 
0092 Referring to FIG. 6, there is shown the arrangement 
of trigger information in a PCR packet. With a PCR packet, 
PCR is stored in adaptation field of a TS packet, in which 
trigger information (Trigger Info descriptor in the figure) is 
stored in transport private data byte subsequent to PCR. It 
should be noted that, if trigger information is stored, trans 
port private data flag of Various flags arranged in front of 
PCR is Set to “1,” 
0093. In the above-mentioned example, trigger informa 
tion is transmitted as stored in a PCR; however, the storage 
and transmission of trigger information is not restricted to this 
method. For example, trigger signal may be embedded in 
video information itself. 
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(0094) Referring to FIGS. 7A and 7B, there are shown two 
types of examples of embedding trigger information in a 
Video signal. 
0.095 FIG. 7A shows an example in which trigger infor 
mation is two-dimensionally barcoded to be Superimposed on 
a predetermined location (the lower right corner in this case) 
of the image of a video signal. FIG. 7B shows an example in 
which trigger information is video-coded to be Superimposed 
on the lower several lines of the image of a video signal. The 
trigger information shown in FIG. 7A and FIG. 7B is detected 
by the trigger detection block 66 of the reception apparatus 
60. 
(0096. In each of the examples shown in FIG. 7A and FIG. 
7B, the trigger information is arranged on the screen of a 
television program, so that the trigger information can be 
Supplied to any reception apparatuses (the television receiver 
6 shown in FIG. 2 for example) that uses a CATV network. 
(0097. In each of the examples shown in FIG. 7A and FIG. 
7B, the trigger information (a two-dimensional barcode or a 
Video code) on the screen is visually recognizable by the user 
of the reception apparatus 60; however, if this is not desired, 
the two-dimensional barcode or the video code may be 
masked by the pixels therearound before being displayed. 

Detail of Trigger Information 
0098. The following describes details of trigger informa 
tion. Trigger information is classified according to commands 
indicated by the trigger information. There are five types of 
commands; pre-cache command, execute command, inject 
event command, Suspend command, and terminate com 
mand. It is also practicable to add other commands to the 
above-mentioned commands. 
(0099 Referring to FIG. 8, there are shown items included 
in trigger information that is a pre-cache command. A pre 
cache command causes the reception apparatus 60 to acquire 
a data broadcasting application. 
0100. In the pre-cache command, Trigger id is informa 
tion for identifying this trigger information. If pieces of trig 
ger information having the same contents are transmitted two 
or more times, each piece of trigger information has the same 
Trigger id. Protocol version is indicative of the version of a 
protocol of this trigger information. Command code is 
indicative of the type of the command of this trigger infor 
mation. In the example shown in FIG. 8, Command code has 
information indicative of a pre-cache command. 
0101 Trigger validity is a value indicative of the prob 
ability with which each reception apparatus 60 that received 
this trigger information executes processing according to this 
trigger information. Provision of this value can prevent, if two 
or more reception apparatuses 60 attempt to obtain the data 
broadcasting application from the server 42, the concentra 
tion of the access by these apparatuses. For example, in order 
to distribute the access to the server 42 by many reception 
apparatuses 60 into four groups, the same trigger information 
may be transmitted four times: namely, in the first trigger 
information, server access distribution parameter N=4; in the 
second trigger information, server access distribution param 
eter N=3; in the third trigger information, server access dis 
tribution parameter N=2; and in the fourth trigger informa 
tion, server access distribution parameter N=1. 
0102) App id is information for identifying a data broad 
casting application to be obtained in correspondence with this 
trigger information. App type is information indicative of the 
type (HTML5, BML, Java or the like for example) of the data 
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broadcasting application corresponding to this trigger infor 
mation. App url is the URL of the acquisition source (the 
server 42 in this case) of the data broadcasting application. 
0103 Broadcast App flag, Downloaded App flag, and 
Internet App flag are indicative of locations of the program 
data of the data broadcasting applications corresponding to 
this trigger information. Broadcast App flag is set to “1” if 
the data broadcasting application corresponding to this trig 
ger information is obtainable from a digital television broad 
cast signal. Downloaded App flag is set to “1” if the data 
broadcasting application corresponding to this trigger infor 
mation has already been broadcast by a downloaded broad 
cast service and therefore is obtainable from a local storage 
(the recording block 71 for example) if the data broadcasting 
application has been received by the reception apparatus 60. 
Internet App flag is set to “1” if the data broadcasting appli 
cation corresponding to this trigger information is obtainable 
from the application server 42 via the Internet 50. 
0104 Referring to FIG.9, there are shown items included 
in trigger information that is an execute command. An 
execute command causes the reception apparatus 60 to launch 
a data broadcasting application. 
0105 Trigger id, Protocol version, Command code, 
Trigger validity, App id., App type, App url, Broadcast 
App flag, Downloaded App flag, and Internet App flag 
are substantially the same as those of the trigger information 
that is a pre-cache command shown in FIG. 8. A difference, 
however, lies in that Command code has information indica 
tive of an execute command. 
010.6 App life scope included in the trigger information 
has information indicative of a condition for continuing the 
execution of the data broadcasting application launched in 
response to the trigger information as this a execute command 
being executed in the case where various video Switching 
operations (details thereof will be described later) have been 
executed by the user. 
0107 To be more specific, App life scope has one of 
ES-bound, service-bound, provider-bound, and un-bound. 
0108 ES-bound denotes that, only during the same video 
ES is decoded and reproduced, the execution of the data 
broadcasting application is continued. Namely, for example, 
in responding to a case where video having different view 
points are Switched within the same program, the active data 
broadcasting application is terminated. 
0109 Service-bound denotes that, only during a period in 
which the same service is selected (namely, the same channel 
is selected), the execution of the data broadcasting applica 
tion is continued. Namely, when service Switching is 
executed, the active data broadcasting application is termi 
nated. 

0110 Provider-bound denotes that, only during a period in 
which a service from the same provider (namely, the broad 
casting organization) is received, the execution of the data 
broadcasting application is continued. Namely, in the Switch 
ing between services of the same provider, the execution of 
the data broadcasting application is continued; if Switching 
between services of different providers is executed, the active 
data broadcasting application is terminated. 
0111 Un-bound denotes that, if a video switching opera 
tion is executed, the execution of the data broadcasting appli 
cation is continued. Namely, for example, if services are 
Switched, the active data broadcasting application is not ter 
minated; only when the trigger information that is a terminate 
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command to be described later is received, the active data 
broadcasting application is terminated. 
0112) If video switching operation is executed by the user 
by arranging App life Scope in the trigger information that is 
an execute command, control for continuously executing the 
data broadcasting application is practicable if this Switching 
operation is made in the same service or the same broadcast 
ing organization. In addition, control for continuously execut 
ing the data broadcasting application common to all services 
(channels) is practicable. 
0113 App expire date included in the trigger informa 
tion is indicative the date on which to terminate the active data 
broadcasting application without receiving a terminate com 
mand. 
0114 Referring to FIG. 10, there are shown items included 
in trigger information that is an inject event command. An 
inject event command causes the reception apparatus 60 to 
fire an event in the active data broadcasting application. 
0115 Trigger id, Protocol version, Command code, 
Trigger validity, App id, and App type are substantially the 
same those of the trigger information that is a pre-cache 
command shown in FIG.8. A difference, however, lies in that 
Command code has information indicative of an inject event 
command. 

0116 Event id is identification information about an even 
to be fired in the data broadcasting application specified by 
App id. Event embedded data has data that is referenced 
when firing the event. 
0117 Referring to FIG.11, there are shown items included 
in trigger information that is a suspend command. A Suspend 
command causes the reception apparatus 60 to Suspend the 
active data broadcasting application. 
0118 Trigger id, Protocol version, Command code, 
Trigger validity, App id, and App type are substantially the 
same as those of the trigger information that is a pre-cache 
command shown in FIG.8. A difference, however, lies in that 
Command code has information indicative of a Suspend 
command. 

0119 Referring to FIG. 12, there are shown items included 
in trigger information that is a terminate command. A termi 
nate command causes the reception apparatus 60 to terminate 
the active data broadcasting application. 
I0120 Trigger id, Protocol version, Command code, 
Trigger validity, App id, and App type are substantially the 
same as those of the trigger information that is a pre-cache 
command shown in FIG.8. A difference, however, lies in that 
Command code has information indicative of a terminate 
command. 

Syntax of Trigger Information 

I0121 Referring to FIG. 13, there is shown an example of 
a syntax of trigger information compliant with the trigger 
information that is each of the commands described above. It 
should be noted that the syntax of trigger information is not 
restricted to that shown in FIG. 13. Any other syntaxes are 
available. 

Explanation of Operations 

0.122 The following describes operations of the reception 
apparatus 60 that operates according to trigger information. 
(0123 Referring to FIGS. 14A to 14G, there are shown 
transitions between the display Screens of the reception appa 
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ratus 60 when the data broadcasting application correspond 
ing to a television program or a CM is executed by the recep 
tion apparatus 60. 
0.124 For example, as shown in FIG. 14A, when a televi 
sion program (in this example, “News of 7:00) is being 
broadcast and the contents of the program transition to eco 
nomic information, the trigger information of an execute 
command for the data broadcasting application correspond 
ing to the program is transmitted. When this trigger informa 
tion is received, the data broadcasting application is launched 
and, on the screen on which the program is displayed, an icon 
(in this example, “Stock”) for prompting the user to display 
the data broadcasting application is displayed as shown in 
FIG. 14B. 
0.125. When the user clicks this icon, the display (in this 
example, Stock price information display) by the data broad 
casting application is executed as shown in FIG. 14C. Thus, 
only when the icon for prompting the user to display the data 
broadcasting application is displayed, the display by the data 
broadcasting application is executed, thereby preventing the 
trouble for the user who does not require the display by the 
data broadcasting application. 
0126 When the contents of the program further transition 
(in this example, to sport information), the trigger informa 
tion of an inject event command is transmitted in response. 
When the inject event command is received, an event is fired, 
thereby changing the display by the data broadcasting appli 
cation on the screen as shown in FIG. 14D (in this example, to 
game results information display). 
0127 Next, the trigger information of the suspend com 
mand for the active databroadcasting application correspond 
ing to the program is transmitted. When this trigger informa 
tion is received, the data broadcasting application 
corresponding to the program is suspended. Then, the trigger 
information of the execute command for the data broadcast 
ing application corresponding to a CM is transmitted. Then 
this trigger information is received, the data broadcasting 
application of the CM program is launched. Consequently, an 
icon (in this example, “Prize Application') for prompting the 
user to display the data broadcasting application correspond 
ing to the CM is displayed on the screen on which the CM is 
displayed as shown in FIG. 14E. 
0128. When the user clicks this icon, the display (in this 
example, the display for prize application) is executed on the 
screen by the data broadcasting application corresponding to 
the CM. 

0129. When the CM ends, the trigger information of the 
execute command for the data broadcasting application cor 
responding to the program is transmitted corresponding to the 
resumption of the program. When this trigger information is 
received, the display of the data broadcasting application 
corresponding to the CM is deleted as shown in FIG. 14F and 
the display of the data broadcasting application of the pro 
gram is also resumed from the state of the Suspension done 
before. 
0130. Then, when the program ends, the trigger informa 
tion of a terminate command for the data broadcasting appli 
cation corresponding to the program is transmitted. When this 
trigger information is received, the display of the data broad 
casting application is deleted from the screen as shown in 
FIG. 14G and only the video of the program is displayed. 
0131. It should be noted that a data broadcasting applica 
tion can be displayed not only by a method in which the 
display of a program is shrunk to provide the area for display 
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ing the data broadcasting application as shown in FIGS. 14A 
to 14G, but also by another method in which the display of a 
data broadcasting application is Superimposed on the display 
of a program, for example. 
0.132. The following describes an operation (hereafter 
referred to trigger information handling processing) to be 
executed upon reception of trigger information by the recep 
tion apparatus 60 with reference to FIG. 15. 
I0133) Referring to FIG. 15, there is shown a flowchart 
indicative of the trigger information handling processing. 
This trigger information handling processing is repeatedly 
executed while the user is viewing a television program, 
namely, while the reception apparatus 60 is receiving digital 
television broadcast signals. 
I0134. In step S1, the trigger detection block 66 waits until 
a PCR packet including trigger information is entered from 
the demultiplexer 62 or trigger information is detected from a 
video signal outputted from the video decoder 65. When a 
PCR packet including trigger information is entered or trigger 
information is detected from a video signal, the procedure 
goes to step 92. 
I0135) In step S2, the trigger detection block 66 outputs 
trigger information to the control block 68. The control block 
68 reads Trigger id of the received trigger information to 
determine whether the processing of step S3 and subsequent 
steps has already been executed on this trigger information. If 
the processing of step S3 and Subsequent steps is found 
executed on this trigger information, then the procedure is 
returned to step S1 to repeat the above-mentioned processing 
therefrom. By contrast, if the processing of step S3 and sub 
sequent steps is found not executed on this trigger informa 
tion, then the procedure goes to step S3. 
0.136. In step S3, the control block 68 reads Command 
code of the trigger information to determine whether the 
command indicated by this trigger information is any one of 
pre-cache, execute, inject event, Suspend, and terminate com 
mands. 
I0137 In step S4, the control block 68 determines whether 
the decision result in step S3 is a pre-cache command. If the 
decision result is found to be a pre-cache command, then the 
procedure goes to step S5. 
0.138. In step S5, the program data of the data broadcasting 
application identified by App id of this trigger information is 
obtained. To be more specific, if Broadcast App flag of this 
trigger information is “1,” then the program data of the data 
broadcasting identified by App id is obtained from the tele 
vision broadcasting signal to be recorded to the recording 
block 71. If Downloaded App flag of this trigger informa 
tion is “1,” then the program data of the data broadcasting 
application identified by App id is obtained from the record 
ing block 71 that is a local storage. If Internet App flag of 
this trigger information is “1,” then the program data of the 
data broadcasting application identified by App id is 
obtained from the server 42 via the Internet 50 to be recorded 
to the cache memory 73. It should be noted that if two or more 
of Broadcast App flag, Downloaded App flag, and Intern 
et App flag are “1,” then, in accordance with the condition of 
the reception apparatus 60, the program data of the data 
broadcasting application identified by App id of this trigger 
information can be obtained. Subsequently, the procedure is 
returned to step S1 to repeat the above-mentioned processing 
therefrom. 
0.139. In step S4, if the decision result in step S3 is found 
not to be a pre-cache command, then the procedure goes to 
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step S6. In step S6, the control block 68 determines whether 
the decision result in step S3 is an execute command. If the 
decision result is found to be an execute command, then the 
procedure goes to step S7. 
0140. In step S7, under the control of the control block 68, 
the application engine 74 determines whether the data broad 
casting application identified by App id of this trigger is 
Suspended. To be more specific, the application engine 74 
determines that the data broadcasting application is sus 
pended if the data indicative of suspension of the data broad 
casting application identified by App id is saved to the save 
memory 75B. 
0141. In step S7, if the data broadcasting application iden 

tified by App id is found not suspended, then the procedure 
goes to step S8. In step S8, under the control of the control 
block 68, the application engine 74 obtains the program data 
of the data broadcasting application identified by App id if 
this program data has not been obtained (that is, this program 
data is not found in the recording block 71 or the cache 
memory 73). 
0142. In step S9, under the control of the control block 68, 
the application engine 74 terminates the active data broad 
casting application if any. 
0143. In step S10, under the control of the control block 
68, the application engine 74 launches the data broadcasting 
application identified by App id. The control block 68 
extracts App life Scope from the trigger information, relates 
the extracted App life scope with the launched data broad 
casting application, and stored App life scope. Then, App 
life Scope stored here is referenced in the interrupt process 
ing that is executed when a video Switching operation is done 
by the user (details will be described later with reference to 
FIG. 19). Then, the procedure is returned to step S1 to repeat 
the above-mentioned processing therefrom. 
0144. It should be noted that, if the data broadcasting 
application identified by App id is found Suspended in step 
S7, then the procedure goes to step S11. In step S11, under the 
control of the control block 68, the application engine 74 
moves the data from the save memory 75B to the work 
memory 75A and launches the data broadcasting application 
identified by App id. Consequently, the Suspended data 
broadcasting application identified by App id is resumed 
from the suspended state. Then, the procedure is returned to 
step S1 to repeat the above-mentioned processing therefrom. 
0145. In step S6, if the decision result in step S3 is found 
not to be an execute command, then the procedure goes to step 
S12. In step S12, the control block 68 determines whether the 
decision result in step S3 is an inject event command. If the 
decision result is found to be an inject event command, then 
the procedure goes to step S13. 
0146 In step S13, the control block 68 controls the appli 
cation engine 74 only when App id of this trigger informa 
tion matches App id of the active data broadcasting applica 
tion, thereby firing (executing) the event corresponding to 
Event id of trigger information in the active application. 
Next, the procedure is returned to step S1 to repeat the above 
mentioned processing therefrom. 
0147 In step S12, if the decision result in step S3 is found 
not to be an inject event command, then the procedure goes to 
step S14. In step S14, the control block 68 determines 
whether the decision result in step S3 is a suspend command. 
If the decision result is found to be a suspend command, then 
the procedure goes to step S15. 
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0.148. In step S15, under the control of the control block 
68, the application engine 74 saves the data (namely, the data 
currently stored in the work memory 75A; if the information 
to be displayed has a layer structure, this data includes the 
information indicative of the layer of the displayed informa 
tion) indicative of the currently active data broadcasting 
application to the save memory 75B. Then, the procedure is 
returned to step S1 to repeat the above-mentioned processing 
therefrom. 

0149. In step S14, if the decision result in step S3 is found 
not to be a Suspend command, then the decision result in step 
S3 should have been a terminate command, so that the pro 
cedure goes to step S16. In step S16, under the control of the 
control block 68, the application engine 74 terminates the 
data broadcasting application identified by App id if this data 
broadcasting application is active. In step S17, under the 
control of the control block 68, the application engine 74 
deletes the data associated with the data broadcasting appli 
cation identified by App id from the work memory 75A and 
the save memory 75B and, at the same time, deletes the 
program data of the data broadcasting application from the 
recording block 71 or the cache memory 73. Then, the pro 
cedure is returned to step S1 to repeat the above-mentioned 
processing therefrom. 
0150. Here, the description of the trigger information han 
dling processing has been completed. The above-mentioned 
trigger information handing processing allows the launching 
of a data broadcasting application, the firing of an event, and 
terminating the data broadcasting application in conjugation 
with a television program or a CM. Further, the trigger infor 
mation handling processing allows the Suspension of a data 
broadcasting application in an active state and the resumption 
of the Suspended data broadcasting application. 
0151. In addition, the above-mentioned trigger informa 
tion handling processing allows the operation of data broad 
casting application as shown in FIG. 16. 

Operation Scenario of Data Broadcasting Application 

0152 Referring to FIG. 16, there is shown one example of 
an operation scenario of a data broadcasting application. 
0153. When the broadcasting apparatus 41 transmits the 
trigger information of a pre-cache command for specifying 
the acquisition of the data broadcasting application corre 
sponding to a program along the progress of a television 
program to the reception apparatus 60, the reception appara 
tus 60 obtains the specified data broadcasting application. 
0154 Next, when the broadcasting apparatus 41 transmits 
the trigger information of an execute command for launching 
the data broadcasting application corresponding to the pro 
gram to the reception apparatus 60, the reception apparatus 60 
launches the databroadcasting application. Upon this launch 
ing, an icon for prompting the user to display the data broad 
casting application is displayed on the video of the program in 
a Superimposed manner. 
0.155. When the user clicks this icon, the display by the 
data broadcasting application is Superimposed on the screen 
of the video of the program. 
0156 When the broadcasting apparatus 41 transmits the 
trigger information of an inject event command for specifying 
the firing of an event to the reception apparatus 60 along the 
progress of the television program, the reception apparatus 60 
fires the event in the active data broadcasting application (for 
example, the display is changed). 
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0157. Then, when the broadcasting apparatus 41 transmits 
the trigger information of a suspend command for Suspending 
the data broadcasting application to the reception apparatus 
60 with a predetermined timing, the reception apparatus 60 
Suspends the active data broadcasting application (the asso 
ciated data is held in the save memory 75B). Next, when the 
broadcasting apparatus 41 transmits the trigger information 
of an execute command for specifying the launching (or 
resuming) the data broadcasting application to the reception 
apparatus 60, the reception apparatus 60 resumes the Sus 
pended data broadcasting application. 
0158. Further, when the broadcasting apparatus 41 trans 
mits the trigger information of a terminate command for 
specifying the termination of the data broadcasting applica 
tion upon the end of the television program to the reception 
apparatus 60, the reception apparatus 60 terminates the active 
data broadcasting application. 

Status Transitions of Data Broadcasting Application 

0159. Now, referring to FIG. 17, there is shown status 
transitions of a data broadcasting application in the reception 
apparatus 60. 
0160. As shown in FIG. 17, a data broadcasting applica 
tion transitions to any one of four types of States; a stopped 
state, a ready state, an active state, and a Suspended State. 
0161 In the stopped state, a data broadcasting application 

is not executed and the program data of the data broadcasting 
application has not been obtained. In the ready state, the 
program data of the data broadcasting application has already 
been obtained but the data broadcasting application is not 
executed. In the active state, the data broadcasting application 
has been launched and is being executed. In the Suspended 
state, the execution of the data broadcasting application is 
discontinued and the information indicative of the discontin 
ued state is held in the save memory 75B. 
0162. If the trigger information of a pre-cache command 
has been received with a data broadcasting application tran 
sitioned to the stopped State and the program data of the data 
broadcasting application is obtained, the data broadcasting 
application transitions to the ready state. 
0163. If the trigger information of an execute command 
has been received with a data broadcasting application tran 
sitioned to the stopped state or the ready state and the data 
broadcasting application is launched, the data broadcasting 
application transitions to the active state. 
0164. If the trigger information of a suspend command has 
been received with a data broadcasting application transi 
tioned to the active state and the active data broadcasting 
application is Suspended, the data broadcasting application 
transitions to the Suspended State. 
0.165 If the trigger information of an execute command 
has been received with the a data broadcasting application 
transitioned to the Suspended State and the Suspended data 
broadcasting application is resumed, the data broadcasting 
application transitions to active state. 
0166 If the trigger information of a terminate command 
has been received with a data broadcasting application tran 
sitioned to a ready state, an active state, or a suspended State, 
the data broadcasting application in the ready state, the active 
state, or the Suspended state transitions to a stopped State. It 
should be noted that the transition to a stopped state may take 
place not only on the basis of the trigger information of a 
terminate command, but also by the reception channel 
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Switching that is executed upon execution of another data 
broadcasting application after passing of App expire date in 
trigger information. 

Interrupt Processing According to a Video Switching Opera 
tion by User 
0167. The following describes interrupt processing (here 
after referred to as video Switching interrupt processing) 
according to a video Switching operation by the user that is 
executed on the reception apparatus 60. Before this descrip 
tion, various video Switching operations are explained. 
0168 Referring to FIG. 18, there is shown a configuration 
of a terrestrial digital broadcasting signal that is one example 
of digital television broadcasting. 
0169. For a terrestrial digital broadcasting signal, a physi 
cal channel having a band of 6 MHz (or 8 MHz) on the 
frequency axis is arranged. Each broadcasting organization 
occupies one physical channel to execute broadcasting. It 
should be noted that two or more physical channels may also 
be occupied by a single broadcasting organization. 
0170 Each physical channel is made up of one or more 
services (also referred to as logical channels). These services 
are equivalent to so-called channels that are changed to 
Switch between programs received on the reception apparatus 
60. With each physical channel, a list of services included 
therein and selection information (equivalent to VCT (Virtual 
Channel Table) in ATSC (Advanced Television Systems 
Committee, Inc.) or NIT (Network Information Table) in 
DVB (Digital Video Broadcasting) or ARIB (Association of 
Radio Industries and Businesses)) indicative of broadcasting 
frequencies are broadcast. PID of PMT (Program Map Table) 
of each service is written to PAT (Program Association Table) 
of each physical channel. 
0171 Each service (or logical channel) includes one or 
more ESs. For example, with a program compatible with 
multiview by which videos from different view points (or 
camera positions) can be switched, two or more ESs are 
included. PID of each ES is written to PMT of each service. 
0172. With the configuration described above, the video 
Switching operation by the user is any one of the three types, 
switching 1 through switching 3, as shown in FIG. 18. To be 
more specific, Switching 1 is used video ES change Switching 
in the same service. Switching 2 is the switching between 
video ESs in the same physical channel. Switching 3 is the 
Switching to another physical channel. It should be noted that, 
with Switching 3, a broadcasting organization of the physical 
channel of the Switching source and abroadcasting organiza 
tion of the physical channel of the Switching destination are 
the same or different. 
0173 The following describes the video switching inter 
rupt processing. FIG. 19 is a flowchart indicative of the video 
Switching interrupt processing. 
0.174. This video switching interrupt processing is 
executed when any one of the above-mentioned video switch 
ing operation is executed by the user. 
(0175. In step S31, the control block 68 determines whether 
a data broadcasting application currently transitioned to the 
active state exists. If Such a data broadcasting application is 
found existing, then the procedure goes to step S32. It should 
be noted that, if no data broadcasting application transitioned 
to the active state is found existing, this video Switching 
interrupt processing ends. 
0176). In step S32, the control block 68 determines, on the 
basis of the station selection information obtained from tele 
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vision broadcasting signal being received, the type of a video 
Switching operation that has triggered the start of this video 
Switching interrupt processing. To be more specific, the con 
trol block 68 determines which of switching 1 through 
switching 3 shown in FIG. 18 is the type of the switching 
operation. If the Switching operation is found to be Switching 
3, the control block 68 further determines whether the broad 
casting organization of the physical channel of the Switching 
Source is the same as the broadcasting organization of the 
physical channel of the Switching destination. 
(0177. In step S33, the control block 68 determines whether 
the switching operation type determined in step S32 is in the 
Scope indicated by App life Scope stored as related with the 
active data broadcasting application. If the Switching opera 
tion type is found to be within App life Scope, then this video 
Switching interrupt processing ends. Namely, the active data 
broadcasting application is kept active. 
0178. By contrast, if the video switching operation type 
determined in step S32 is found to be outside the scope 
indicated by App life Scope, the procedure goes to step S34. 
In step S34, the control block 68 controls the application 
engine 74 to terminate the active data broadcasting applica 
tion. Under the control of the control block 68, the application 
engine 74 is terminated the active data broadcasting applica 
tion, deletes the data associated with the execution of the data 
broadcasting application from the work memory 75A and the 
save memory 75B, and deletes the program data of the data 
broadcasting application from the recording block 71 or the 
cache memory 73. 
0179 Here, the video switching interrupt processing has 
been completed. According to the video Switching interrupt 
processing described above, the active state of a data broad 
casting application can be continued or terminated depending 
on the types of video switching operations. 
0180. It should be noted that the video switching interrupt 
processing described above is executed for a data broadcast 
ing application in the active state; however, it is also practi 
cable to execute the video Switching interrupt processing on a 
data broadcasting application transitioned to the Suspended 
State. 

Operation Scenario of Video Switching Interrupt Process 
ing 

0181. The following describes an exemplary scenario of 
the video Switching interrupt processing described above. 
0182 Referring to FIG. 20, there is shown an operation 
scenario with App life Scope of an active data broadcasting 
application being ES-bound. 
0183. When the trigger information of an execute com 
mand for data broadcasting application App-A is received 
with video ES1 received and displayed by the reception appa 
ratus 60 in multiview-compatible program A1 being broad 
cast by a service (or so-called channel) A, the data broadcast 
ing application App-A is launched accordingly. Next, when 
the user executes an operation for Switching the video of 
program A1 to the video ES2, the video switching interrupt 
processing is executed. In this example, because an ES 
change has took place, the active data broadcasting applica 
tion App-A is terminated. 
0184 Next, when the trigger information of an execute 
command corresponding to a data broadcasting application 
App-B transmitted by a video ES2 of service A is required, 
the data broadcasting application App-B is launched accord 
ingly. Then, if the user does not execute a video Switching 

Mar. 1, 2012 

operation, the launched data broadcasting application App-B 
is terminated in accordance with the trigger information of a 
terminate command transmitted at the termination of pro 
gram A1. 
0185. Referring to FIG. 21, there is shown an operation 
scenario with App life Scope of an active data broadcasting 
application being service-bound. 
0186. When the trigger information of execute command 
for the data broadcasting application App-A is received while 
the reception apparatus 60 is receiving and displaying the 
video ES1 of multiview-compatible program A1 being broad 
cast by service A, the data broadcasting application App-A is 
launched accordingly. Then, when the user executes a Switch 
ing operation for Switching the video of program A1 to the 
Video ES2, the video switching interrupt processing is 
executed. In this example, the video Switching is in the same 
service, so that the active data broadcasting application 
App-A is continuously executed. 
0187. Then, if the station selection is changed to program 
B1 being broadcast in service B, the video switching interrupt 
processing is executed again. In this example, the video 
switching is executed in different services, so that the active 
data broadcasting application App-A is terminated. 
0188 Next, when the trigger information of an execute 
command corresponding to the data broadcasting application 
App-B transmitted in service B is received, the data broad 
casting application App-B is launched accordingly. Then, if 
the user does not execute a video Switching operation, the 
launched data broadcasting application App-B is terminated 
in accordance with the trigger information of a terminate 
command to be transmitted upon termination of program B1. 
0189 Referring to FIG. 22, there is shown an operation 
scenario to be executed when App life Scope of an active 
data broadcasting application is provider-bound. 
0190. When the trigger information of an execute com 
mand for the data broadcasting application App-A is received 
with program A1 being broadcast in service A received and 
displayed by the reception apparatus 60, the data broadcast 
ing application App-A is launched accordingly. Then, if the 
station selection is changed to program B1 being broadcast in 
service B by the same broadcasting organization as that of 
service A, the video switching interrupt processing is 
executed. In this example, the video is switched within the 
same broadcasting organization, the active data broadcasting 
application App-A is continuously executed. 
0191 Next, if the station selection is changed to program 
C1 being broadcast in service C by a different broadcasting 
organization than that of services A and B, then the video 
Switching interrupt processing is executed again. In this 
example, the video switching is taken place between different 
broadcasting organizations, so that the active data broadcast 
ing application App-A is terminated. 
0.192 Next, when the trigger information of an execute 
command for the data broadcasting application App-B being 
transmitted in service C is received, the data broadcasting 
application App-B is launched accordingly. Then, if the user 
does not execute a video Switching operation, the launched 
data broadcasting application App-B is terminated in accor 
dance with the trigger information of a terminate command to 
be transmitted at the termination of program C1. 
0193 Referring to FIG. 23, there is shown an operation 
scenario to be executed when App life Scope of an active 
data broadcasting application is un-bound. 
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0194 When the trigger information of an execute com 
mand for the data broadcasting application App-A is received 
with program A1 being broadcast in service A received and 
displayed by the reception apparatus 60, the data broadcast 
ing application App-A is launched accordingly. Then, if the 
station selection is changed to program B1 being broadcast in 
service B by a different broadcasting organization than that of 
service A, the video switching interrupt processing is 
executed. However, because App life Scope is un-bound, the 
active data broadcasting application App-A is continuously 
executed. Namely, the active data broadcasting application 
App-A is continuously executed upon reception of the trigger 
information of the execute command corresponding to this 
data broadcasting application. 
0.195 As described above, according to the video switch 
ing interrupt processing, the active state of each data broad 
casting application can be continued or terminated according 
to the types of video Switching operations. Consequently, 
even if the user executes a video Switching operation, for 
example, if this video switching operation is taken place 
within the same service or the same broadcasting organiza 
tion, a control function can be provided to continuously 
execute each data broadcasting application. In addition, the 
above-mentioned novel configuration provides another con 
trol function for continuously executing data broadcasting 
applications common to all services (or channels). 
0196. It should be noted that, in the present embodiment, 
App life Scope for each data broadcasting application is 
included in the trigger information that is an execute com 
mand; however, it is also practicable to include App life 
Scope in the program itself of each data broadcasting appli 
cation. 
0197) The above-mentioned sequence of processing 
operations may be executed by Software as well as hardware. 
When the above-mentioned sequence of processing opera 
tions is executed by Software, the programs constituting the 
software are installed in a computer which is built in dedi 
cated hardware equipment or installed, from a program 
recording media, into a general-purpose personal computer 
for example in which various programs may be installed for 
the execution of various functions. 
0198 Referring to FIG. 24, there is shown a block diagram 
of an exemplary hardware configuration of a computer by 
which the above-mentioned sequence of processing opera 
tions are executed. 
(0199. In this computer 100, a CPU (Central Processing 
Unit) 101, a ROM (Read Only Memory) 102, and a RAM 
(Random Access Memory) 103 are interconnected by a bus 
104. 

0200. The bus 104 is connected to an input/output inter 
face 105. The input/output interface 105 is connected to an 
input block 106 made up of a keyboard, a mouse, a micro 
phone, and so on, an output block 107 made up of a display 
monitor, a loudspeaker, and so on, a storage block 108 based 
on a hard disk unit or a nonvolatile memory, a communication 
block 109 based on a network interface and so on, and a drive 
110 configured to drive a removable media 111 such as a 
magnetic disk, an optical disk, a magneto-optical disk, or a 
semiconductor memory. 
0201 In the computer configured as described above, the 
CPU 101 loads a program stored in the storage block 108 into 
the RAM 103 via the input/output interface 105 and the bus 
104 to run the loaded program, thereby executing the above 
mentioned sequence of processing operations. 
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0202. It should be noted that the program to be run by the 
computer may execute the processing operations in a time 
dependent manner in the sequence described herein, in par 
allel, or as on an on-demand basis. 
0203. It should also be noted that each program may be run 
by one unit of computer or by two or more units of computers 
in a distributed manner. Further, each program may be trans 
ferred to a remote computer and run thereon. 
0204. It should also be noted that term "system as used 
herein denotes an entire apparatus configured by a plurality of 
component units. 
0205 While preferred embodiments of the present inven 
tion have been described using specific terms, such descrip 
tion is for illustrative purpose, and it is to be understood that 
changes and variations may be made without departing from 
the spirit or Scope of the following claims. 
What is claimed is: 
1. A reception apparatus for receiving transmitted AV (Au 

dio/Video) content, comprising: 
extraction means for extracting trigger information trans 

mitted with said AV content and associated with control 
of an application program to be executed in conjugation 
with said AV content; and 

control means for controlling, in response to a command 
indicated by said extracted trigger information, execu 
tion of said application program and, if a video of said 
AV content has been Switched, executing any one of 
continuation and termination of said application pro 
gram that is active. 

2. The reception apparatus according to claim 1, wherein, if 
a video of said AV content is switched on the basis of execu 
tion continuation information corresponding to an applica 
tion program, said control means executes any one of con 
tinuation and termination of said application program that is 
active. 

3. The reception apparatus according to claim 1, wherein 
said execution continuation information includes any one of 
ES-bound in which a continuation scope of execution of 

said application program that is active with a video of AV 
content switched is within a same ES (Elementary 
Stream): 

service-bound in which a continuation scope of execution 
of said application program that is active with a video of 
AV content switched is within a same service; 

provider-bound in which a continuation scope of execution 
of said application program that is active with a video of 
AV content Switched is withina same broadcasting orga 
nization; and 

un-bound in which a continuation scope of execution of 
said application program that is active with a video of AV 
content Switched is not arranged. 

4. The reception apparatus according to claim 2, wherein 
said execution continuation information is included in said 
trigger information. 

5. The reception apparatus according to claim 2, wherein 
said execution continuation information is included in said 
application program. 

6. The reception apparatus according to claim 1, wherein 
said control means further controls acquisition and launching 
of said application program, event firing in said application 
program that is active, Suspension of said application pro 
gram that is active, and termination of said application pro 
gram that is active in accordance with a command indicated 
by said extracted trigger information. 
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7. A reception method for a reception apparatus for receiv 
ing transmitted AV (Audio/Video) content, comprising the 
steps of: 

extracting, by said receiving apparatus, trigger information 
transmitted with said AV content and associated with 
control of an application program to be executed in 
conjugation with said AV content; 

controlling execution, by said reception apparatus, of said 
application program in response to a command indicated 
by said extracted trigger information; and 

controlling any one of continuation and termination of 
execution, by said reception apparatus, of said applica 
tion program that is active if a video of said AV content 
has been switched. 

8. A program for controlling a reception apparatus for 
receiving transmitted AV content, said program making a 
computer of said reception apparatus execute processing 
comprising the steps of 

extracting, by said receiving apparatus, trigger information 
transmitted with said AV content and associated with 
control of an application program to be executed in 
conjugation with said AV content; 

controlling execution, by said reception apparatus, of said 
application program in response to a command indicated 
by said extracted trigger information; and 

controlling any one of continuation and termination of 
execution, by said reception apparatus, of said applica 
tion program that is active if a video of said AV content 
has been switched. 

9. A transmission apparatus for transmitting AV content, 
comprising: 

transmission means for transmitting, along with said AV 
content, trigger information associated with control of 
an application program to be executed in a reception 
apparatus in conjugation with said AV content, wherein 

said trigger information includes execution continuation 
information for determining, if a video of said AV con 
tent is Switched when said application program is active 
in said reception apparatus, any one of continuation and 
termination of execution of said application program 
that is active. 

10. The transmission apparatus according to claim 9. 
wherein, in said reception apparatus, said execution continu 
ation information includes any one of 

ES-bound in which a continuation scope of execution of 
said application program that is active with a video of AV 
content switched is within a same ES (Elementary 
Stream): 

service-bound in which a continuation scope of execution 
of said application program that is active with a video of 
AV content switched is within a same service; 

provider-bound in which a continuation Scope of execution 
of said application program that is active with a video of 
AV content Switched is within a same broadcasting orga 
nization; and 

un-bound in which a continuation scope of execution of 
said application program that is active with a video of AV 
content Switched is not arranged. 

Mar. 1, 2012 

11. The transmission apparatus according to claim 9. 
wherein a command indicated by said trigger information 
includes at least one of commands for controlling acquisition 
and launching of said application program, event firing in said 
application program that is active, Suspension of said appli 
cation program that is active, and termination of said appli 
cation program that is active. 

12. A transmission method for a transmission apparatus for 
transmitting AV (Audio/Video) content, comprising the step 
of: 

transmitting, by said transmission apparatus, along with 
said AV content, trigger information associated with 
control of an application program to be executed in a 
reception apparatus in conjugation with said AV content; 
wherein 

said trigger information includes execution continuation 
information for determining, if a video of said AV con 
tent is Switched when said application program is active 
in said reception apparatus, any one of continuation and 
termination of execution of said application program 
that is active. 

13. A program for controlling a transmission apparatus for 
transmitting AV (Audio/Video) content, said program mak 
ing a computer of said transmission apparatus execute pro 
cessing comprising the step of 

transmitting, by said transmission apparatus, along with 
said AV content, trigger information associated with 
control of an application program to be executed in a 
reception apparatus in conjugation with said AV content; 
wherein 

said trigger information includes execution continuation 
information for determining, if a video of said AV con 
tent is Switched when said application program is active 
in said reception apparatus, any one of continuation and 
termination of execution of said application program 
that is active. 

14. A broadcasting system comprising: 
a transmission apparatus for transmitting AV (Audio/ 

Video) content; and 
a reception apparatus for receiving said transmitted AV 

content, wherein 
said transmission apparatus has 

transmission means for transmitting, along with said AV 
content, trigger information associated with control 
of an application program to be executed in a recep 
tion apparatus in conjugation with said AV content; 
and 

said reception apparatus has 
extraction means for extracting trigger information 

transmitted with said AV content and 

control means for controlling, in response to a command 
indicated by said extracted trigger information, 
execution of said application program and, if a video 
of said AV content has been Switched, executing any 
one of continuation and termination of said applica 
tion program that is active. 

15. A reception apparatus for receiving transmitted AV 
(Audio/Video) content, comprising: 

an extractor configured to extract trigger information asso 
ciated with control of an application program to be 
executed in conjugation with said AV content; and 
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a controller configured, in response to a command indi- an application program to be executed in a reception 
cated by said extracted trigger information, to control apparatus in conjugation with said AV content, wherein 
execution of said application program and, if a video of said trigger information includes execution continuation 
said AV contentis Switched, execute any one of continu- information for determining, if a video of said AV con 
ation and termination of said application program that is tent is Switched when said application program is active 
active. in said reception apparatus, any one of continuation and 

16. A transmission apparatus for transmitting AV (Audio/ termination of execution of said application program 
Video) content, comprising: that is active. 

a transmitter configured to transmit, along with said AV 
content, trigger information associated with control of ck 


