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(57) ABSTRACT 

There is provided a terminal device including a detection unit 
configured to detect a relay device, a reproduction unit con 
figured to reproduce content, a transmission unit configured 
to transmit the reproduced content to the detected relay 
device, and an acquisition unit configured to acquire a 
response returned from one of identification server devices to 
the relay device according to a query, the response corre 
sponding to an identification result of the content in Such a 
way that the relay device extracts signature data representing 
a characteristic of the content from the content, generates the 
query including at least the extracted signature data, and 
transmits the generated query to the identification server 
device to request identification of the content. 
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TERMINAL DEVICE, RELAY DEVICE, 
INFORMATION PROCESSING METHOD, 

PROGRAM, AND CONTENT 
IDENTIFICATION SYSTEM 

TECHNICAL FIELD 

0001. The present disclosure relates to a terminal device, a 
relay device, an information processing method, a program, 
and a content identification system, and to a terminal device, 
a relay device, an information processing method, a program, 
and a content identification system that enable, for example, 
arbitrary content being viewed by a user to be identified and 
an application program to be executed in linkage with 
progress of the content according to the identification result. 

BACKGROUND ART 

0002 Presenting, to viewers, information relating to, for 
example, a TV program (hereinafter referred to simply as a 
program) being broadcast (performers, synopses, trailers of 
next episodes), information (news, weather forecasts, traffic 
information, and the like) is not directly related to a program, 
but useful for the viewers, and the like can be considered. 
0003. In order to realize the above, a command for acquir 
ing and activating a dedicated application program (herein 
after referred to simply as an application) may be transmitted 
to a TV receiverset or the like in linkage with progress of the 
program. In reality, Such presentation has already been real 
ized in Japan and Europe by transmitting such a command or 
application using a bandwidth for data broadcasting of TV 
broadcasting signals (for example, refer to Patent Literature 
1). 
0004. On the other hand, there is a technology called ACR 
(Automatic Content Recognition) for recognizing a kind of 
content when arbitrary content Such as a video, or music is 
viewed or listened to. 
0005 Thus, in recent years, recognizing arbitrary content 
reproduced in a terminal device and then executing an appli 
cation corresponding to the recognized content in accordance 
with progress of the content using the ACR technology has 
been discussed. 

CITATION LIST 

Patent Literature 

0006 Patent Literature 1: JP 2006-50237A 

SUMMARY OF INVENTION 

Technical Problem 

0007. In the ACR technology, however, content is identi 
fied by comparing signature data (a feature amount) extracted 
from arbitrary content being viewed to signature data of con 
tent that has already been registered in an ACR server. 
0008. Note that it is expected in the future that a plurality 
of business operators who provide ACR servers will emerge 
and a plurality of ACR servers will appear for classification 
resulting from diversification of registered content and the 
like. Accordingly, it is thought that, as the ACR servers will be 
divided in terms of areas of recognition specialty, for 
example, an ACR server A specializing in recognition of 
movies, an ACR server B specializing in recognition of music 
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Videos, or an ACR server C specializing in recognition of 
animations, a terminal device will select and use the ACR 
SWCS. 

0009 FIG. 1 shows an example of a system configuration 
in which arbitrary content reproduced by a terminal device is 
recognized using a plurality of ACR servers. 
0010. The system is constituted by the terminal device 1, 
and the plurality of ACR servers31A, 31B, and 31C to which 
the terminal device 1 is connected via the Internet 12. 
0011. The terminal device 1 has ACR clients 2A, 2B, and 
2C mounted therein. The ACR clients 2A, 2B, and 2C are 
provided from the ACR servers 31A, 31B, and 31C respec 
tively. 
0012. The ACR client 2A includes a protocol for using an 
independent service of the ACR server 31A, and extracts 
signature data from arbitrary content reproduced by the ter 
minal device 1 using an extraction method suitable for the 
ACR server 31A and then transmits the signature data to the 
ACR server 31A. The ACR clients 2B and 2C are also oper 
ated in the same manner as the ACR client 2A. 

0013 The terminal device 1 has the three ACR clients 2A 
to 2C mounted therein, and thus can use the three ACR servers 
31A to 31C. If there are three or more ACR servers 31 and the 
terminal device 1 intends to use all of them, ACR clients 
provided from the servers should of course be mounted in the 
terminal device 1. 
0014 When the number of ACR clients 2 to be mounted in 
the terminal device 1 increases each time the ACR servers 31 
to be used increase, however, costs are required for the mount 
ing and maintenance thereof. Thus, it is desired to be able to 
use a plurality of ACR servers 31 without increasing the 
number of ACR clients 2 mounted in the terminal device 1. 
0015 The present disclosure is conceived taking the above 
circumstances into consideration, and aims to be able to use a 
plurality of ACR servers without increasing the number of 
ACR clients mounted in a terminal device. 

Solution to Problem 

0016. A terminal device according to a first aspect of the 
present disclosure includes a detection unit configured to 
detect a relay device, a reproduction unit configured to repro 
duce content, a transmission unit configured to transmit the 
reproduced content to the detected relay device, and an acqui 
sition unit configured to acquire a response returned from one 
of identification server devices to the relay device according 
to a query, the response corresponding to an identification 
result of the content in such a way that the relay device 
extracts signature data representing a characteristic of the 
content from the content, generates the query including at 
least the extracted signature data, and transmits the generated 
query to the identification server device to request identifica 
tion of the content. 

0017. The terminal device according to the first aspect of 
the present disclosure can further include an application 
execution unit configured to acquire and execute an applica 
tion corresponding to the reproduced content based on the 
acquired response. 
0018. The terminal device according to the first aspect of 
the present disclosure can further include a generation unit 
configured to generate a general-purpose request for request 
ing the relay device for a use of the identification server 
devices. The transmission unit can also transmit the general 
purpose request to the detected relay device. 
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0019. The generation unit can generate the general-pur 
pose request that includes information for designating an 
identification server device to be used from a plurality of the 
identification server devices that are useable by the relay 
device. 
0020. The acquisition unit can acquire data stored in a 
predetermined server obtained by the relay device converting 
the response returned from the identification server device 
into a predetermined data form based on information repre 
senting the predetermined server notified of by the relay 
device. 
0021. An information processing method according to the 

first aspect of the present disclosure is an information pro 
cessing method of a terminal device, the information process 
ing method performed by the terminal device, including a 
detection step of detecting a relay device, a reproduction step 
of reproducing content, a transmission step of transmitting 
the reproduced content to the detected relay device, and an 
acquisition step in which the relay device extracts signature 
data representing a characteristic of the content from the 
content, generates a query including at least the extracted 
signature data, transmits the generated query to one of iden 
tification server devices to request identification of the con 
tent, and acquires a response returned from the identification 
server device to the relay device according to the query, the 
response corresponding to an identification result of the con 
tent. 

0022. A program according to the first aspect of the 
present disclosure caused a computer to function as a detec 
tion unit configured to detect a relay device, a reproduction 
unit configured to reproduce content, a transmission unit 
configured to transmit the reproduced content to the detected 
relay device, and an acquisition unit configured to acquire a 
response returned from one of identification server devices to 
the relay device according to a query, the response corre 
sponding to an identification result of the content in Such a 
way that the relay device extracts signature data representing 
a characteristic of the content from the content, generates the 
query including at least the extracted signature data, and 
transmits the generated query to the identification server 
device to request identification of the content. 
0023. According to the first aspect of the present disclo 
Sure, the relay device is detected, the content is reproduced, 
and the reproduced content is transmitted to the detected relay 
device. A response returned from one of identification server 
devices to the relay device according to a query is acquired, 
the response corresponding to an identification result of the 
content in Such a way that the relay device extracts signature 
data representing a characteristic of the content from the 
content, generates the query including at least the extracted 
signature data, and transmits the generated query to the iden 
tification server device to request identification of the content. 
0024. A relay device according to a second aspect of the 
present disclosure includes, in a terminal device in which one 
or more identification clients are mounted, each of which 
corresponds to usable identification server devices, an extrac 
tion unit configured to extract signature data representing a 
characteristic of content from the content reproduced by a 
terminal device, a generation unit configured to generate a 
query for requesting identification of the content from one of 
the identification server devices, the query including at least 
the extracted signature data, a communication unit configured 
to transmit the generated query to the corresponding identi 
fication server device and to receive a response returned from 
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the identification server device according to the query, the 
response corresponding to an identification result of the con 
tent, and a relay unit configured to relay the response returned 
from the identification server device to the terminal device. 
0025. A number of the identification clients correspond 
ing to a number of the plurality of usable identification server 
devices can be mounted. 
0026. The relay device according to the second aspect of 
the present disclosure can further include a notification unit 
configured to notify the terminal device of information rep 
resenting the plurality of usable identification server devices. 
0027. The relay unit can convert the response into a data 
form suitable for the terminal device and stores the response 
in a predetermined server, and notify the terminal device of 
information representing the predetermined server. 
0028. An information processing method according to the 
second aspect of the present disclosure is an information 
processing method of a relay device in which one or more 
identification clients are mounted, each of which corresponds 
to usable identification server devices, the information pro 
cessing method performed by the identification clients, 
including an extraction step of extracting signature data rep 
resenting a characteristic of content from the content repro 
duced by a terminal device, a generation step of generating a 
query for requesting identification of the content from the 
identification server device, the query including at least the 
extracted signature data, a communication step of transmit 
ting the generated query to the corresponding identification 
server device and receiving a response returned from the 
identification server device according to the query, the 
response corresponding to an identification result of the con 
tent, and a relay step of relaying the response returned from 
the identification server device to the terminal device. 
0029. A program according to the second aspect of the 
present disclosure causes a computer to function as an extrac 
tion unit configured to extract signature data representing a 
characteristic of content from the content reproduced by a 
terminal device, a generation unit configured to generate a 
query for requesting identification of the content from one of 
the identification server devices, the query including at least 
the extracted signature data, a communication unit configured 
to transmit the generated query to the corresponding identi 
fication server device and to receive a response returned from 
the identification server device according to the query, the 
response corresponding to an identification result of the con 
tent, and a relay unit configured to relay the response returned 
from the identification server device to the terminal device. 
0030. According to the second aspect of the present dis 
closure, a recognition client extracts signature data represent 
ing a characteristic of content from the content reproduced by 
a terminal device, generates a query for requesting identifi 
cation of the content from the identification server device, the 
query including at least the extracted signature data, transmits 
the generated query to the identification server device, and 
relays a response returned from the identification server 
device according to the query, the response corresponding to 
an identification result of the content, to the terminal device. 
0031. A content identification system according to a third 
aspect of the present disclosure is a content identification 
system including a terminal device, a relay device, and iden 
tification server devices. The terminal device includes a 
detection unit configured to detect the relay device, a repro 
duction unit configured to reproduce content, a transmission 
unit configured to transmit the reproduced content to the 
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detected relay device, and an acquisition unit configured to 
acquire a response returned from one of the identification 
server devices to the relay device according to a query, the 
response corresponding to an identification result of the con 
tent in Such away that the relay device extracts signature data 
representing a characteristic of the content from the content, 
generates the query including at least the extracted signature 
data, and transmits the generated query to the identification 
server device to request identification of the content. The 
relay device has one or more identification clients mounted 
therein, each of which corresponds to the usable identification 
server devices, and each of the identification clients includes 
an extraction unit configured to extract signature data repre 
senting a characteristic of the content from the content repro 
duced by the terminal device, a generation unit configured to 
generate a query for requesting identification of the content 
from the identification server device, the query including at 
least the extracted signature data, a communication unit con 
figured to transmit the generated query to the corresponding 
identification server device and to receive the response 
returned from the identification server device according to the 
query, the response corresponding to an identification result 
of the content, and a relay unit configured to relay the 
response returned from the identification server device to the 
terminal device. The server device includes a database con 
figured to represent a correspondence relationship between 
the signature data representing the characteristic of the con 
tent extracted from the content and a content identifier repre 
senting the content as an extraction Source, a response gen 
eration unit configured to identify the content as the 
extraction Source of the signature data included in the query 
transmitted from the terminal device with reference to the 
database and to generate the response corresponding to an 
identification result, and a transmission unit configured to 
transmit the generated response to the relay device. 
0032. According to the third aspect of the present disclo 
sure, the terminal device detects the relay device, reproduces 
content, and transmits the reproduced content to the detected 
relay device. In addition, by the recognition clients of the 
relay device, the signature data representing the characteristic 
of the content is extracted from the content reproduced by the 
terminal device, the query for requesting identification of the 
content from the identification server device and including at 
least the extracted signature data is generated and transmitted 
to the identification server device, and the response returned 
from the identification server device according to the query, 
the response corresponding to the identification result of the 
content is relayed to the terminal device. 

Advantageous Effects of Invention 
0033 According to the first aspect of the present disclo 
sure, the plurality of identification server devices can be used 
via the relay device. 
0034. According to the second aspect of the present dis 
closure, the plurality of identification server devices can be 
used instead of the terminal device. 
0035. According to the third aspect of the present disclo 
sure, the terminal device can use the plurality of identification 
server devices via the relay device. 

BRIEF DESCRIPTION OF DRAWINGS 

0036 FIG. 1 is a block diagram showing an example of a 
system configuration considered for use of a plurality of ACR 
SWCS. 
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0037 FIG. 2 is a block diagram showing a configuration 
example of a content identification system. 
0038 FIG. 3 is a block diagram illustrated by extracting 
main parts of the content identification system. 
0039 FIG. 4 is a block diagram showing a detailed con 
figuration example of a general-purpose ACR client. 
0040 FIG. 5 is a block diagram showing a detailed con 
figuration example of an ACR client. 
0041 FIG. 6 is a block diagram showing a configuration 
example of an ACR server. 
0042 FIG. 7 is a diagram showing a data structure of ACR 
capability. 
0043 FIG. 8 is a diagram showing a data structure of an 
ACR query. 
0044 FIG. 9 is a diagram showing a data structure of ACR 
reference data. 
0045 FIG. 10 is a diagram showing a data structure of an 
ACR response. 
0046 FIG. 11 is a flowchart describing an operation of the 
content identification system. 
0047 FIG. 12 is a block diagram showing a configuration 
example of a computer. 

DESCRIPTION OF EMBODIMENTS 

0048. Hereinafter, an exemplary embodiment for imple 
menting the present disclosure (hereinafter referred to as an 
embodiment) will be described in detail with reference to 
drawings. 

Configuration Example of Content Identification System 
0049 FIG. 2 shows a configuration example of a content 
identification system 10 that is an embodiment of the content 
identification system of the present disclosure. 
0050. The content identification system 10 identifies what 
arbitrary content reproduced by a terminal device 20 is, and 
causes the terminal device 20 to execute an application cor 
responding to the identified content in linkage with progress 
of the content. 
0051. As the application is executed in linkage with the 
progress of the content, information relating to the content 
being viewed by a user (a performer, a synopsis, a trailer of the 
next episode, and the like), information (news, weather fore 
casts, traffic information, and the like) that is not directly 
related to the content, but useful for a user can be displayed on 
a screen together with the content, or a quiz, a poll, and the 
like in which viewers can take part can be realized. 
0052. Note that the content of the present embodiment is 
not limited to a TV program broadcast via a TV broadcasting 
network, CATV network, IPTV network, or the like, and 
refers to every kind of AV content, for example, content 
recorded by a recorder and reproduced, content from a pack 
age medium by a player, content distributed or downloaded 
via the Internet, and the like. 
0053. The content identification system 10 is constituted 
by the terminal device 20, a supply device 30, and an ACR 
gateway 40. 

Description of the Terminal Device 20 
0054 The terminal device 20that is an embodiment of the 
terminal device of the present disclosure is set to be installed 
in a content reproduction device Such as a TV receiverset, a 
personal computer, a tablet-type computer, or a Smartphone. 
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0055. The terminal device 20 can acquire and reproduce 
content supplied from a broadcast network 11 such as a TV 
broadcasting network, a CATV network, or an IPTV network, 
an external device, or the like. In addition, the terminal device 
20 can access an application server 33 of the supply device 30 
via the Internet 12. Furthermore, the terminal device 20 can 
connect to the ACR gateway 40. 
0056. The terminal device 20 has a content renderer 21, a 
general-purpose ACR client 22, an application manager 23, 
and a user interface 24. 
0057 The content renderer 21 has a function of acquiring 
and reproducing content. In addition, the content renderer 21 
branches all content displayed on a display of a content repro 
duction device such as a TV receiverset in which the terminal 
device 20 is installed and Supplies it to the general-purpose 
ACR client 22. In other words, content (a program) received 
by a tuner of the content reproduction device in which the 
terminal device 20 is installed as well as content input from an 
external device to various input terminals (HDMI terminal 
and the like) of the content reproduction device is branched 
and Supplied to the general-purpose ACR client 22. 
0058. The general-purpose ACR client 22 detects the ACR 
gateway 40 that the terminal device 20 can access and con 
nects thereto, transmits content input by the content renderer 
21 to the ACR gateway 40, and gives a notification of a 
general-purpose request for instructing identification of the 
content using the ACR servers 31. 
0059. In addition, the general-purpose ACR client 22 
accesses a URL (Uniform Resource Locator) notified of by 
the ACR gateway 40, thereby acquires an identification result 
of the instructed content, and then analyzes the acquired 
identification result. Furthermore, the general-purpose ACR 
client 22 causes the application manager 23 to acquire an 
application corresponding to the content being reproduced 
based on the analysis result and to execute the program in 
linkage with progress of the content. 
0060. The application manager 23 acquires the application 
corresponding to the content being reproduced from the 
application server 33 via the Internet 12 and executes the 
application under control of the general-purpose ACR client 
22. In addition, the application manager 23 acquires relevant 
metadata used by the application being executed from the 
application server 33. 
0061. The user interface 24 causes various kinds of infor 
mation displayed by the application being executed in linkage 
with the progress of the content to be displayed on a display 
of the TV receiverset, or the like. In addition, the user inter 
face 24 accepts manipulation of the user over the application 
being executed. 

Description of the Supply Device 30 
0062. The supply device 30 is constituted by a plurality of 
ACR servers 31, a content server 32, and the application 
server 33. In the present embodiment, the plurality of ACR 
servers 31 are set to be ACR servers 31A, 31B, and 31C. 
0063. The ACR server 31A acquires and registers various 
kinds of content that can be viewed on the terminal device 20 
side. To be specific, signature data representing a feature 
amount of content is extracted, and ACR reference data 
obtained by associating the extracted signature data with a 
content identifier, an application identifier, and the like is 
generated in advance and made into a database. 
0064. Note that, for the extraction method of the signature 
data, an existing arbitrary method can be applied. For 
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example, a watermark that has already been enclosed in con 
tent may be extracted to be signature data, or a fingerprint may 
be computed to be set as signature data. 
0065. By using the fingerprint as signature data, even 
when resolution, an aspect ratio, a bitrate, an encoding format 
or the like of content is converted, the same signature data can 
be obtained before and after the conversion. Thus, recogni 
tion accuracy when content is recognized based on the signa 
ture data can be enhanced. 
0066. In addition, the ACR server 31A identifies content 
according to an ACR query transmitted from an ACR client 
41A (FIG. 3) of the ACR gateway 40, generates an ACR 
response as the identification result, and returns the ACR 
response to the ACR client 41A via the Internet 12. 
0067. The same operation as of the ACR server 31A is also 
applied to the ACR servers 31B and 31C. It is, however, not 
necessary for the ACR servers 31A to 31C to integrate their 
extraction methods of signature data, and their extraction 
methods may differ from each other. In addition, different 
content may be registered in each of the ACR servers 31A to 
31C, or the same content may be registered in the ACR servers 
31A to 31C in an overlapping manner. Hereinafter, the ACR 
servers 31A to 31C will be referred to simply as ACR servers 
31 unless it is necessary to distinguish the servers from one 
another. 
0068. The content server 32 distributes content via the 
broadcast network 11, and supplies the distributed content to 
the ACR servers 31. 
0069. The application server 33 supplies an application 
via the Internet 12 according to a request from the application 
manager 23 of the terminal device 20. 
0070. Note that the ACR servers 31, the content server 32, 
and the application server 33 constituting the Supply device 
30 may be disposed in one place in a centralized manner, or 
may be disposed in a decentralized manner. In addition, the 
ACR servers 31, the content server 32, and the application 
server 33 may be configured to be appropriately combined. 

Description of the ACR Gateway 40 
0071 FIG.3 shows a configuration example of parts relat 
ing to ACR of the configuration of the content identification 
system 10. 
0072 The ACR gateway 40 that is an embodiment of the 
relay device of the present disclosure has ACR clients 41A, 
41B, and 41C, and a control unit 42. 
(0073. The ACR clients 41A to 41C are supplied respec 
tively from the ACR servers 31A to 31C and mounted in the 
ACR gateway 40. In this case, the ACR gateway 40 can use 
the three ACR servers 31A to 31C. 
0074 The ACR client 41A includes a protocol for using an 
independent service of the ACR server 31A, extracts signa 
ture data using an extraction method suitable for the ACR 
server 31A from content transmitted from the general-pur 
pose ACR client 22, and transmits the signature data to the 
ACR server 31A via the Internet 12. 
(0075 Since the ACR clients 41B and 41C perform the 
same operation as the ACR client 41A, description thereof 
will be omitted. Hereinbelow, the ACR clients 41A to 41C 
will be referred to simply as the ACR clients 41 unless it is 
necessary to distinguish the clients from one another. 
0076. The control unit 42 notifies the general-purpose 
ACR client 22 of ACR capability that represents the function 
of the ACR gateway 40. 
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0077. Note that, when content is transmitted from the gen 
eral-purpose client 22 to the ACR gateway 40, the content is 
in the state of RAW data of which compression coding or 
encryption is cancelled. Thus, in order to prevent illegitimate 
outflow of the RAW data of the content, the ACR gateway 40 
is set to be included in a home server or the like to which the 
content can be transmitted from the terminal device 20 in 
security on a LAN (Local Area Network) such as a home 
network to which the TV receiver set that includes the termi 
nal device 20 belongs. The ACR gateway 40, however, may be 
provided on the Internet 12 if a communication line on which 
the RAW data of the content from the terminal device 20 can 
be securely transmitted is secured. 
0078. In addition, according to a state of security of the 
communication line between the terminal device 20 and the 
ACR gateway 40, the content may be set to be transmitted to 
the ACR gateway 40 after being subjected to compression 
coding or encryption. 

Description of the General-Purpose ACR Client 22 

0079. Next, FIG. 4 shows a detailed configuration 
example of the general-purpose ACR client 22 of the terminal 
device 20. 
0080. The general-purpose ACR client 22 has a commu 
nication unit 51, an ACR gateway detection unit 52, a general 
purpose request generation unit 53, and an analysis unit 54. 
0081. The communication unit 51 executes communica 
tion of various kinds of data between the general-purpose 
ACR client 22 and the ACR gateway 40. To be specific, the 
communication unit transmits general-purpose requests and 
RAW data of content from the general-purpose ACR client 22 
to the ACR gateway 40. In addition, the communication unit 
receives the ACR capability from the ACR gateway 40. Fur 
thermore, the communication unit receives a URL at which an 
identification result of the content that the ACR gateway 40 
acquires from the ACR servers 31 can be referred to. Further 
more, the communication unit 51 accesses a predetermined 
server that retains the identification result of the content 
according to control of the analysis unit 54. 
0082. The ACR gateway detection unit 52 detects, through 
the communication unit 51, the ACR gateway 40 and acquires 
the ACR capability that represents the function thereof. For 
the detection of the ACR gateway 40 and acquisition of the 
ACR capability by the ACR gateway detection unit 52, for 
example, an SSDP (Simple Service Discovery Protocol) of 
UPnP (Universal Plug and Play) can be used. 
I0083. In the ACR capability, an ACR server identifier rep 
resenting an ACR server 31 that can be used by the ACR 
gateway 40, and a general-purpose protocol representing a 
data form of the content transmitted from the general-purpose 
ACR client 22 to the ACR gateway 40 are described. Note 
that, for the general-purpose protocol, one kind thereof is 
generally set, but a plurality of kinds may be set. It is desir 
able, however, that the number of protocols be small. Details 
of the ACR capability will be described later with reference to 
FIG. 7. 
0084. The general-purpose request generation unit 53 gen 
erates a general-purpose request that includes information for 
designating one to be used among the ACR servers 31 that the 
ACR gateway 40 can use and outputs the general-purpose 
request to the communication unit 51. In addition, the gen 
eral-purpose request generation unit 53 transmits the RAW 
data of the content input from the content renderer 21 to the 
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communication unit 51 in a state in which the RAW data is 
associated with the ACR capability. 
I0085. The analysis unit 54 accesses the URL that the ACR 
gateway 40 notifies of via the communication unit 51, thereby 
acquiring and analyzing relevant metadata that has been con 
verted into an HTML document stored therein. Then, based 
on the analysis result, the application manager 23 is caused to 
acquire an application corresponding to the content being 
reproduced and to execute the application in linkage with 
progress of the content. 

Detailed Configuration Example of an ACR Client 41 

I0086) Next, FIG. 5 shows a detailed configuration 
example of each ACR client 41 mounted in the ACR gateway 
40. 

I0087. The ACR client 41 is constituted by a communica 
tion unit 61, a signature extraction unit 62, an ACR query 
generation unit 63, and an ACR response conversion unit 64. 
I0088. The communication unit 61 receives the (RAW data 
of) content transmitted from the general-purpose ACR client 
22 and outputs the data to the signature extraction unit 62. In 
addition, the communication unit 61 transmits the ACR query 
generated by the ACR query generation unit 63 to the corre 
sponding ACR server 31 via the Internet 12, and outputs an 
ACR response thereto from the ACR server 31 to the ACR 
response conversion unit 64. 
I0089. The signature extraction unit 62 extracts signature 
data representing a characteristic of the content from the 
content transmitted from the general-purpose ACR client 22 
using the same extraction method as that of the corresponding 
ACR server 31, and outputs the data to the ACR query gen 
eration unit 63. 
0090 The ACR query generation unit 63 generates an 
ACR query that includes the signature data each time the 
signature data is input from the signature extraction unit 62. A 
data structure of the ACR query will be described later with 
reference to FIG. 8. 
0091. The ACR response conversion unit 64 analyzes the 
ACR response from the ACR server 31 A, converts relevant 
metadata or the like included therein into an HTML document 
(a client-side Script such as JavaScript (registered trade 
mark)), and then stores the document in a predetermined 
server. Furthermore, the ACR response conversion unit 64 
notifies the general-purpose ACR client 22 of the URL rep 
resenting the predetermined server in which the HTML docu 
ment is stored using the communication unit 61. Note that, for 
the predetermined server, one on the LAN to which the ter 
minal device 20 belongs may be used as the ACR gateway 40 
or one on the Internet 12 may be used. 

Configuration Example of the ACR Server 31 

0092 FIG. 6 shows a detailed configuration example of 
the ACR server 31 constituting the supply device 30. Note that 
the ACR server 31A is assumed to communicate with the 
ACR client 41A via the Internet 12. The same applies to the 
ACR servers 31B and 31C. 

0093. The ACR server 31 is constituted by a content acqui 
sition unit 71, a signature extraction unit 72, an ACR database 
73, a communication unit 74, and an ACR response genera 
tion unit 75. 

0094. The content acquisition unit 71 acquires various 
kinds of content that can be viewed on the terminal device 20 
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side and metadata thereof from the content server 32 or the 
like, and Supplies the acquired content to the signature extrac 
tion unit 72. 
0095. The signature extraction unit 72 extracts signature 
data representing a characteristic of the content from the 
content Supplied from the content acquisition unit 71 using a 
predetermined extraction method in a predetermined Sam 
pling cycle, and outputs the data to the ACR database 73. 
0096. The ACR database 73 generates ACR reference data 
by associating a content identifier indicating content of the 
extraction Source, a content reproduction time indicating an 
extraction timing of the signature data and relevant metadata 
relating to the content (including an application identifier 
indicating an application executed in a linked manner) with 
each piece of signature data input from the signature extrac 
tion unit 72 and retains the ACR reference data. Note that the 
ACR reference data generated in advance may be Supplied 
from outside to the ACR database 73 and retained therein. A 
data structure of the ACR reference data will be described 
later with reference to FIG. 9. 
0097. The communication unit 74 receives, via the Inter 
net 12, the ACR query transmitted from a corresponding ACR 
client among the ACR clients 41 mounted in the ACR gateway 
40 and outputs the ACR query to the ACR response genera 
tion unit 75. In addition, the communication unit 74 transmits 
the ACR response generated by the ACR response generation 
unit 75 to the corresponding ACR client among the ACR 
clients 41 mounted in the ACR gateway 40 via the Internet 12. 
0098. With reference to the ACR reference data of the 
ACR database 73, the ACR response generation unit 75 iden 
tifies content that is the extraction source of the signature data 
included in the ACR query transmitted from the correspond 
ing ACR client among the ACR clients 41 mounted in the 
ACR gateway 40. Furthermore, the ACR response generation 
unit 75 generates an ACR response that includes the identifi 
cation result and outputs it to the notification unit 74. A data 
structure of the ACR response will be described later with 
reference to FIG. 10. 

Data Structure of the ACR Capability 
0099 Next, FIG. 7 shows a data structure of the ACR 
capability of which the ACR gateway 40 notifies the general 
purpose ACR client 22. 
0100. In the ACR capability 90, available server identifiers 
91 indicating the ACR servers 31 that the ACR gateway 40 
can use are described. In this case, since the ACR gateway 40 
has the ACR clients 41A to 41C mounted therein and can use 
the ACR servers 31A to 31C, in the ACR capability 90, 
available server identifiers 91A, 91B, and 91C each indicat 
ing the three ACR servers 31A to 31C are described. 
0101. Furthermore, in the ACR capability 90, a general 
purpose protocol 92 representing a data form of the content 
transmitted from the general-purpose ACR client 22 to the 
ACR gateway 40 is described. The general-purpose protocol 
92 includes, for example, the size of a data block (frame), an 
acquisition cycle (frame rate), intra-frame region designation 
information, and auxiliary information to be transmitted with 
a data block (a local time stamp, a block size, a block extrac 
tion cycle, and the like). 

Data Structure of the ACR Query 
0102 FIG. 8 shows a data structure of the ACR query 
generated by the ACR query generation unit 63 of the ACR 
client 41. 
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(0103) The ACR query 100 includes an ACR query identi 
fier 101, an extraction method identifier 102, a service iden 
tifier 103, signature data 104, an extraction local time stamp 
105, a transmission source address 106, and a signature 107. 
0104. The ACR query identifier 101 is information for 
specifying the ACR query 100. The extraction method iden 
tifier 102 is information for specifying the extraction method 
used when the signature data 104 is extracted. The service 
identifier 103 is information for selecting an ACR server 31 or 
an ACR service for processing the ACR query 100 when there 
are the plurality of ACR servers 31 that identify content based 
on the signature data 104 or one ACR server 31 provides a 
plurality of ACR services. 
0105. The signature data 104 is extracted from the content 
by the signature extraction unit 62. The extraction local time 
stamp 105 indicates a timing at which the signature data 104 
is extracted from the content by the signature extraction unit 
62. 

0106. The transmission source address 106 is an address 
of the ACR gateway 40 that transmits the ACR query 100 on 
the Internet 12, and is used as a return destination of the ACR 
response generated by the ACR server 31 according to the 
ACR query 100. The signature 107 is for preventing tamper 
ing with the ACR query 100 on a communication line such as 
the Internet 12. Note that such tampering may be prevented by 
encrypting the entire ACR query 100 for transmission. 

Data Structure of the ACR Reference Data 

01.07 FIG. 9 shows a data structure of the ACR reference 
data retained by the ACR database 73 of the ACR server 31. 
0108. The ACR reference data 110 is constituted by sig 
nature data 111 associated with a content identifier 112, a 
reproduction time 113, and relevant metadata 114. 
0109 The signature data 111 is extracted from content by 
the signature extraction unit 72. The content identifier 112 
represents content as an extraction source of the signature 
data 111. The reproduction time 113 represents a progress 
timing of content when the signature data 111 is extracted 
from the content represented by the content identifier 112, 
and is indicated by, for example, an elapsed time from the 
head of the content represented by the content identifier 112. 
0110. The relevant metadata 114 is metadata relating to 
the content represented by the content identifier 112, and 
includes an application identifier representing an application 
(including information representing an acquisition destina 
tion of the application) to be executed in linkage with the 
progress timing represented by the reproduction time 113 of 
the content. 

Data Structure of the ACR Response 

0111 FIG. 10 shows a data structure of the ACR response 
generated by the ACR response generation unit 75 of the ACR 
Server 31. 

0112 Note that A of the drawing is of a data structure of 
the ACR response generated when the signature data 104 of 
the ACR query 100 transmitted from the ACR client 41 of the 
ACR gateway 40 and the signature data 111 of the ACR 
reference data 110that has already been registered in the ACR 
database 73 can be identified, in other words, when content 
being viewed can be identified by the terminal device 20. B of 
the drawing is of a data structure of the ACR response gen 
erated when identification of content fails. 
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0113. As shown in A of the drawing, the ACR response 
120 generated when content can be identified includes an 
ACR query identifier 121, an extraction method identifier 
122, a service identifier 123, a content identifier 124, a repro 
duction time 125, a local time stamp 126, relevant metadata 
127, a transmission source address 128, and a signature 129. 
0114. As shown in B of the drawing, the ACR response 
120 generated when identification of content fails includes 
the ACR query identifier 121, the service identifier 123, the 
transmission source address 128, the signature 129, and an 
identification failure flag 130. 
0115 For the ACR query identifier 121, the extraction 
method identifier 122, the service identifier 123, and the local 
time stamp 126, the ACR query identifier 101, the extraction 
method identifier 102, the service identifier 103, and the 
extraction local time stamp 105 of the ACR query 100 that 
triggers generation of the ACR response 120 are diverted. 
0116 For the content identifier 124, the reproduction time 
125, and the relevant metadata 127, the content identifier 112, 
the reproduction time 113, and the relevant metadata 114 of 
the ACR reference data 110 that includes the identified sig 
nature data 111 are diverted. 
0117 The transmission source address 128 is the address 
of the ACR servers 31A to 31C that transmit the ACR 
response 120 on the Internet 12. The signature 129 is for 
preventing tampering with the ACR response 120 on the 
communication line. Note that Such tampering may be pre 
vented by encrypting the entire ACR response 120 for trans 
mission. 
0118. The identification failure flag 130 represents failure 
of the ACR server 31 of identification of the signature data 
104 included in the ACRquery 100 and the signature data 111 
of the ACR reference data 110 that has already been registered 
in the ACR database 73, in other words, represents that the 
terminal device 20 has failed identification of the content 
being viewed. 

Operation by the Content Identification System 10 
0119) Next, an operation of the content identification sys 
tem 10 will be described. FIG. 11 is a flowchart describing the 
operation of the content identification system 10. 
0120 Note that, as a premise, it is assumed that content 
that can be viewed by the terminal device 20 has already been 
registered in each ACR server 31 constituting the supply 
device 30, in other words, that the ACR reference data 110 
that has already been generated is retained in the ACR data 
base 73 of the ACR server 31. 
0121. In Step S1, the ACR gateway detection unit 52 con 
stituting the general-purpose ACR client 22 of the terminal 
device 20 detects the ACR gateway 40 via the communication 
unit 51. In Step S11, the control unit 42 of the detected ACR 
gateway 40 notifies the general-purpose ACR client 22 of the 
ACR capability 90 indicating the function of the ACR gate 
way 40. 
0122) When content is reproduced by the TV receiver set 
in which the terminal device 20 is included, in other words, a 
user views the content from the TV receiverset, the content 
renderer 21 of the terminal device 20 branches the content 
being viewed and outputs the content to the general-purpose 
ACR client 22 in Step S2. In the general-purpose ACR client 
22, the general-purpose request generation unit 53 generates 
a general-purpose request. In addition, the general-purpose 
request generation unit 53 extracts RAW data from the con 
tent being viewed according to the general-purpose protocol 
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92 of the ACR capability 90. Then, the communication unit 51 
transmits the RAW data of the content being viewed and the 
general-purpose request to the ACR gateway 40. 
I0123. According to the general-purpose request, the ACR 
gateway 40 generates the ACR query and then transmits the 
ACR query to the ACR server 31 in Step S12. To be specific, 
the signature extraction unit 62 extracts the signature data104 
from the RAW data of the content of which the general 
purpose ACR client 22 informed using an extraction method 
suitable for the ACR server 31 to be used, and outputs the 
signature data to the ACR query generation unit 63. Then, the 
ACR query generation unit 63 generates the ACR query 100 
that includes the extracted signature data 104, and then the 
communication unit 43 transmits the generated ACR query 
100 to the ACR server 31 to be used via the Internet 12. 

0.124. On the other hand, the ACR server 31 of the supply 
device 30 stands by until the ACR query 100 transmitted from 
the ACR client 41 of the ACR gateway 40 is received by the 
communication unit 74 in Step S21. When the ACR query 100 
is received by the communication unit 74, the process pro 
ceeds to Step S22. 
(0.125. In Step S22, the ACR response generation unit 75 
identifies the content that is the extraction source of the sig 
nature data 104 by comparing the signature data 111 of the 
ACR reference data 110 registered in the ACR database 73 
and the signature data 104 included in the received ACR 
query 100. Then, the ACR response generation unit 75 gen 
erates the ACR response 120 according to the identification 
result of the content. In other words, when the content as the 
extraction source of the signature data 104 included in the 
ACR query 100 can be identified, the ACR response 120 
shown in A of FIG. 10 is generated, and when the identifica 
tion fails, the ACR response 120 shown in B of FIG. 10 is 
generated. The generated ACR response 120 is output to the 
communication unit 74 from the ACR response generation 
unit 75. The communication unit 74 transmits the generated 
ACR response 120 to the ACR gateway 40 via the Internet 12. 
I0126. When the ACR response 120 is received by the ACR 
client 41 of the ACR gateway 40, the ACR response conver 
sion unit 64 of the ACR gateway 40 analyzes the ACR 
response 120 and converts the relevant metadata 127 included 
therein or the like into an HTML document that the terminal 
device 20 side can access and stores the relevant metadata in 
a predetermined server in Step S13. Furthermore, the ACR 
response conversion unit 64 notifies the general-purpose 
ACR client 22 of the URL representing the predetermined 
server in which the HTML document is stored using the 
communication unit 61. 
I0127. The analysis unit 54 of the general-purpose ACR 
client 22 that has received the notification of the URL 
accesses the URL of which the ACR gateway 40 has notified 
via the communication unit 51 in Step S3, and then the rel 
evant metadata 127 that has been converted into the HTML 
document stored therein is acquired and analyzed. Then, 
based on the analysis result, the application manager 23 is 
notified of an application identifier corresponding to the con 
tent being reproduced. When the application manager 23 
accesses the application server 33 based on the application 
identifier, the application server 33 supplies the application 
according to a request from the application manager 23 in 
Step S23. In Step S4, the application manager 23 executes the 
acquired application in linkage with progress of the content. 
I0128. Note that the processes of the steps described above 
are repeatedly executed while the content is viewed on the 
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terminal device 20. Accordingly, an operation of the applica 
tion in linkage with the progress of the content being viewed 
is possible. 
0129. In addition, according to a linked application, for 
example, information relating to content is displayed, a quiz 
or a poll in which viewers or listeners can take part is realized, 
or other content is recommended or downloaded. 

0130. As described above, by providing the plurality of 
ACR clients 41 respectively corresponding to the plurality of 
ACR servers 31 in the ACR gateway 40, the terminal device 
20 can use the plurality of ACR servers 31 only by having the 
general-purpose ACR client 22. 
0131 The terminal device 20, the supply device 30, and 
the ACR gateway 40 that execute the series of processes 
described above can be respectively configured by hardware 
and realized as a computer executes Software. The computer 
includes a computer incorporated into dedicated hardware, 
for example, a general-purpose personal computer that can 
execute various functions with various programs installed 
therein, or the like. 
0132 FIG. 12 is a block diagram showing a hardware 
configuration example of a computer described above. 
0133. In the computer 200, a CPU (Central Processing 
Unit) 201, a ROM (Read Only Memory) 202 and a RAM 
(Random Access Memory) 203 are mutually connected by a 
bus 204. 

0134. An input and output interface 205 is also connected 
to the bus 204. An input unit 206, an output unit 207, a storage 
unit 208, a communication unit 209, and a drive 210 are 
connected to the input and output interface 205. 
0135 The input unit 206 is configured from a keyboard, a 
mouse, a microphone or the like. The output unit 207 is 
configured from a display, a speaker or the like. The storage 
unit 208 is configured from a hard disk, a non-volatile 
memory or the like. The communication unit 209 is config 
ured from a network interface or the like. The drive 210 drives 
a removable medium 211 Such as a magnetic disk, an optical 
disc, a magneto-optical disk, a semiconductor memory or the 
like. 

0136. In the computer 200 configured as described above, 
the CPU 201 loads a program that is stored, for example, in 
the storage unit 208 onto the RAM 203 via the input and 
output interface 205 and the bus 204, and executes the pro 
gram. Thus, the above-described series of processes is per 
formed. 

0.137. A program to be executed by the computer 200 (the 
CPU 201) is provided being recorded in the removable 
medium 211 which is, for example, a packaged medium or the 
like. In addition, a program can be provided via a wired or 
wireless transmission medium, Such as a local area network, 
the Internet or digital satellite broadcasting. 
0.138. In the computer 200, by loading the removable 
medium 211 onto the drive 210, the program can be installed 
into the storage unit 208 via the input and output interface 
205. It is also possible to receive the program from a wired or 
wireless transmission medium using the communication unit 
209 and install the program into the storage unit 208. As 
another alternative, the program can be installed in advance in 
the ROM 202 or the storage unit 208. 
0.139. Note that the program executed by the computer 200 
may be a program in which processes are carried out in a time 
series in the order described in the present specification or 
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may be a program in which processes are carried out in 
parallel or at necessary timing, Such as when the processes are 
called. 
0140. Note that an embodiment of the present disclosure is 
not limited to the embodiment described above, and various 
changes and modifications may be made without departing 
from the gist of the present disclosure. 

REFERENCE SIGNS LIST 

0141 10 content identification system 
0.142 20 terminal device 
0.143 21 content renderer 
0144) 22 general-purpose ACR client 
0145 23 application manager 
0146 24 user interface 
0147 30 supply device 
0148 31 ACR server 
0149 32 content server 
(O150 33 application server 
0151. 40 ACR gateway 
0152 41 ACR client 
0153. 42 control unit 
0154 51 communication unit 
(O155 52 ACR gateway detection unit 
0156 53 general-purpose request generation unit 
(O157 54 analysis unit 
0158 61 communication unit 
0159 62 signature extraction unit 
(0160 63 ACR query generation unit 
0.161 64 ACR response analysis unit 
0162 71 content acquisition unit 
0163 72 signature extraction unit 
(0164. 73 ACR database 
0.165 74 communication unit 
0166 75 ACR response generation unit 
(0167 90 ACR capability 
(0168 100 ACR query 
(0169 110 ACR reference data 
(0170 120 ACR response 
(0171 200 computer 
0172 201 CPU 

1. A terminal device comprising: 
a detection unit configured to detect a relay device; 
a reproduction unit configured to reproduce content; 
a transmission unit configured to transmit the reproduced 

content to the detected relay device; and 
an acquisition unit configured to acquire a response 

returned from one of identification server devices to the 
relay device according to a query, the response corre 
sponding to an identification result of the content in Such 
a way that the relay device extracts signature data rep 
resenting a characteristic of the content from the content, 
generates the query including at least the extracted sig 
nature data, and transmits the generated query to the 
identification server device to request identification of 
the content. 

2. The terminal device according to claim 1, further com 
prising: 

an application execution unit configured to acquire and 
execute an application corresponding to the reproduced 
content based on the acquired response. 

3. The terminal device according to claim 2, further com 
prising: 
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a generation unit configured to generate a general-purpose 
request for requesting the relay device for a use of the 
identification server devices, 

wherein the transmission unit also transmits the general 
purpose request to the detected relay device. 

4. The terminal device according to claim 3, wherein the 
generation unit generates the general-purpose request that 
includes information for designating an identification server 
device to be used from a plurality of the identification server 
devices that are useable by the relay device. 

5. The terminal device according to claim 2, wherein the 
acquisition unit acquires data stored in a predetermined 
server obtained by the relay device converting the response 
returned from the identification server device into a predeter 
mined data form based on information representing the pre 
determined server notified of by the relay device. 

6. An information processing method of a terminal device, 
the information processing method performed by the terminal 
device, comprising: 

a detection step of detecting a relay device; 
a reproduction step of reproducing content; 
a transmission step of transmitting the reproduced content 

to the detected relay device; and 
an acquisition step in which the relay device extracts sig 

nature data representing a characteristic of the content 
from the content, generates a query including at least the 
extracted signature data, transmits the generated query 
to one of identification server devices to request identi 
fication of the content, and acquires a response returned 
from the identification server device to the relay device 
according to the query, the response corresponding to an 
identification result of the content. 

7. A program causing a computer to function as: 
a detection unit configured to detect a relay device; 
a reproduction unit configured to reproduce content; 
a transmission unit configured to transmit the reproduced 

content to the detected relay device; and 
an acquisition unit configured to acquire a response 

returned from one of identification server devices to the 
relay device according to a query, the response corre 
sponding to an identification result of the content in Such 
a way that the relay device extracts signature data rep 
resenting a characteristic of the content from the content, 
generates the query including at least the extracted sig 
nature data, and transmits the generated query to the 
identification server device to request identification of 
the content. 

8. A relay device in which one or more identification clients 
are mounted, each of which corresponds to usable identifica 
tion server devices, the identification client comprising: 

an extraction unit configured to extract signature data rep 
resenting a characteristic of content from the content 
reproduced by a terminal device; 

a generation unit configured to generate a query for 
requesting identification of the content from one of the 
identification server devices, the query including at least 
the extracted signature data; 

a communication unit configured to transmit the generated 
query to the corresponding identification server device 
and to receive a response returned from the identification 
server device according to the query, the response cor 
responding to an identification result of the content; and 

a relay unit configured to relay the response returned from 
the identification server device to the terminal device. 
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9. The relay device according to claim 8, wherein a number 
of the identification clients corresponding to a number of the 
plurality of usable identification server devices are mounted. 

10. The relay device according to claim 9, further compris 
ing: 

a notification unit configured to notify the terminal device 
of information representing the plurality of usable iden 
tification server devices. 

11. The relay device according to claim9, wherein the relay 
unit converts the response into a data form suitable for the 
terminal device and stores the response in a predetermined 
server, and notifies the terminal device of information repre 
senting the predetermined server. 

12. An information processing method of a relay device in 
which one or more identification clients are mounted, each of 
which corresponds to usable identification server devices, the 
information processing method performed by the identifica 
tion clients, comprising: 

an extraction step of extracting signature data representing 
a characteristic of content from the content reproduced 
by a terminal device; 

a generation step of generating a query for requesting iden 
tification of the content from the identification server 
device, the query including at least the extracted signa 
ture data; 

a communication step of transmitting the generated query 
to the corresponding identification server device and 
receiving a response returned from the identification 
server device according to the query, the response cor 
responding to an identification result of the content; and 

a relay step of relaying the response returned from the 
identification server device to the terminal device. 

13. A program causing a computer to function as: 
an extraction unit configured to extract signature data rep 

resenting a characteristic of content from the content 
reproduced by a terminal device; 

a generation unit configured to generate a query for 
requesting identification of the content from one of the 
identification server devices, the query including at least 
the extracted signature data; 

a communication unit configured to transmit the generated 
query to the corresponding identification server device 
and to receive a response returned from the identification 
server device according to the query, the response cor 
responding to an identification result of the content; and 

a relay unit configured to relay the response returned from 
the identification server device to the terminal device. 

14. A content identification system comprising: 
a terminal device; 
a relay device; and 
identification server devices, 
wherein the terminal device includes a detection unit con 

figured to detect the relay device, a reproduction unit 
configured to reproduce content, a transmission unit 
configured to transmit the reproduced content to the 
detected relay device, and an acquisition unit configured 
to acquire a response returned from one of the identifi 
cation server devices to the relay device according to a 
query, the response corresponding to an identification 
result of the content in such a way that the relay device 
extracts signature data representing a characteristic of 
the content from the content, generates the query includ 
ing at least the extracted signature data, and transmits the 



US 2015/0012937 A1 Jan. 8, 2015 
10 

generated query to the identification server device to 
request identification of the content, 

wherein the relay device has one or more identification 
clients mounted therein, each of which corresponds to 
the usable identification server devices, and each of the 
identification clients includes an extraction unit config 
ured to extract signature data representing a character 
istic of the content from the content reproduced by the 
terminal device, a generation unit configured to generate 
a query for requesting identification of the content from 
the identification server device, the query including at 
least the extracted signature data, a communication unit 
configured to transmit the generated query to the corre 
sponding identification server device and to receive the 
response returned from the identification server device 
according to the query, the response corresponding to an 
identification result of the content, and a relay unit con 
figured to relay the response returned from the identifi 
cation server device to the terminal device, and 

wherein the server device includes a database configured to 
represent a correspondence relationship between the 
signature data representing the characteristic of the con 
tent extracted from the content and a content identifier 
representing the content as an extraction source, a 
response generation unit configured to identify the con 
tent as the extraction Source of the signature data 
included in the query transmitted from the terminal 
device with reference to the database and to generate the 
response corresponding to an identification result, and a 
transmission unit configured to transmit the generated 
response to the relay device. 

k k k k k 


