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(54) BROADCAST RECEPTION APPARATUS
(57) A broadcast reception apparatus (1) performs
switching of a broadcast in which a URL of an IP radio
station having the relationship of a simultaneous broad-
cast with the broadcast is not obtained to an IP radio.
When a reception of a DAB service is started at a first
time point, a URL of an IP radio station having the rela-
tionship of a simultaneous broadcast with the DAB serv-
ice is obtained from a Radio DNS (5) and stores the URL.
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Description

[0001] The presentinvention relates to a technique of
switching a broadcast to be received from a broadcast
being received to another broadcast of content which is
the same as that of the broadcast being received in a
broadcast reception apparatus.

[0002] In broadcast reception apparatuses, as a tech-
nique of switching a broadcast to be received from a
broadcastbeing received to another broadcast of content
which is the same as that of the broadcast being received
(a broadcast having the relationship of a simultaneous
broadcast with the broadcast being received), a tech-
nique of switching a reception target to an Internet pro-
tocol (IP) radio station having the relationship of a simul-
taneous broadcast with aradio broadcast when reception
quality of the FM broadcast being received is deteriorated
has been widely used (refer to JP2013-201469A, for ex-
ample).

[0003] Furthermore, a technique of RadioDNS which
supplies a uniform resource locator (URL) of an IP radio
station having the relationship of a simultaneous broad-
cast with a radio broadcast through the Internet has also
been widely used (refer to The RadioDNS Project, "refer
to RadioDNS Technical Specification RDNS01 V1.0.0
(2012-02)", [online], Searched in November 9th, 2016,
Website <URL:https://radiodns.org/wp-content/up-
loads/2014/02/RDNS01-1.0.0.pdf>, for example).
[0004] Moreover, as a technique of switching a broad-
cast to be received from a broadcast being received to
another broadcast having the relationship of a simulta-
neous broadcast with the broadcast being received which
is employed in broadcast reception apparatuses, a tech-
nique of switching a reception target to an FM broadcast
station having the relationship of a simultaneous broad-
castwith a digital audio broadcasting (DAB) service when
reception quality of the DAB service being received is
deteriorated in a radio broadcast reception apparatus
whichreceives DAB and an FM broadcast has beenwide-
ly used (refer to JP2013-120967A).

[0005] In abroadcast reception apparatus which is ca-
pable of receiving DAB, an FM broadcast and an IP radio
and which is mounted on mobile terminals, in a case
where a broadcast to be received is switched from a
broadcast being received to a broadcast having the re-
lationship of a simultaneous broadcast with the broadcast
being received so that a user may use content being
broadcasted even when reception quality of the broad-
cast being received is deteriorated, a communication fee
may be charged for reception of an IP radio and audio
quality of the FM broadcast is lower than that of the DAB.
Therefore, the switching between simultaneous broad-
casts may be performed while priority is given to the DAB,
the FM broadcast, and the IP radio in this order.

[0006] However, such switching is to be performed,
the following problems arise.

[0007] Specifically, some broadcasters provide a URL
of an IP radio station having the relationship of a simul-
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taneous broadcast with the DAB, others do not provide
a URL of an IP radio station having the relationship of a
simultaneous broadcast with an FM broadcast which has
the relationship of a simultaneous broadcast with the
DAB.

[0008] In this case, a URL of an IP radio station having
the relationship of a simultaneous broadcast with an FM
broadcast being received may not be obtained while the
FM broadcast is being received. Furthermore, in a case
where reception quality of the FM broadcast being re-
ceived is deteriorated in a state in which the DAB may
not be received, switching to the IP radio to be received
may not be performed.

[0009] The presentinvention relates to a broadcast re-
ception apparatus and a broadcast service switching
method according to the appended claims.

[0010] Accordingly, in the present invention, evenin a
broadcast in which a URL of an IP radio station having
the relationship of a simultaneous broadcast through the
Internet may not be obtained, the switching to the IP radio
having the relationship of a simultaneous broadcast with
the broadcast in which the URL of the IP radio station
having the relationship of a simultaneous broadcast
through the Internet may not be obtained may be per-
formed as quickly as possible.

[0011] According to an embodiment of the present in-
vention, a broadcast reception apparatus receives a ra-
diobroadcastbased on afirst broadcast standard, a radio
broadcast based on a second broadcast standard, and
an IP radio and which is connectable to the Internet. The
broadcast reception apparatus includes a reception out-
put unit configured to output content received from a
broadcast service set as a reception target broadcast, a
broadcast service following unit configured to switch the
reception target broadcast among the broadcast service
of the radio broadcast based on the first broadcast stand-
ard, the broadcast service of the radio broadcast based
on the second broadcast standard, and the broadcast
service of the IP radio in a priority order of the broadcast
service of the radio broadcast based on the first broad-
cast standard, the broadcast service of the radio broad-
cast based on the second broadcast standard, and the
broadcast service of the IP radio so that a reception of
content which is broadcasted in the reception target
broadcast is continued even when reception quality of
the reception target broadcast is deteriorated, and an IP
radio identification information obtaining unit configured
to be connected to an information service for providing
identification information of broadcast services of the IP
radio which broadcasts content the same as that of the
broadcast services of the radio broadcast based on the
first broadcast standard through the Internet when one
of the broadcast services of the radio broadcast based
on the first broadcast standard is set as the reception
target broadcast, obtain the identification information of
the broadcast service of the IP radio which broadcasts
the content the same as that of the broadcast service of
the radio broadcast based on the first broadcast standard
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setasthereception target broadcast from the information
service, and store the identification information. Note that
the broadcast service following unit performs the switch-
ing of the reception target broadcast from the broadcast
service of the IP radio indicated by the identification in-
formation stored when the broadcast service of the radio
broadcast based on the first broadcast standard which
transmit content the same as the content of the reception
target broadcast is the reception target broadcast in a
case where the broadcast service of the radio broadcast
based on the second broadcast standard is set as the
reception target broadcast, to the broadcast service of
the IP radio which broadcasts content the same as the
broadcast service of the radio broadcast based on the
second broadcast standard set as the reception target
broadcast.

[0012] According to another embodiment of the
present invention, a broadcast reception apparatus
which receives a radio broadcast based on a first broad-
cast standard, a radio broadcast based on a second
broadcast standard, and an IP radio and which is con-
nectable to the Internet. The broadcast reception appa-
ratus includes areception output unit configured to output
content received from a broadcast service set as a re-
ception target broadcast, an IP radio identification infor-
mation obtaining unit configured to be connected to an
information service for providing identification informa-
tion of broadcast services of the IP radio which broad-
casts content the same as that of the broadcast services
of the radio broadcast based on the first broadcast stand-
ard through the Internet when one of the broadcast serv-
ices of the radio broadcast based on the first broadcast
standard is set as the reception target broadcast, obtain
the identification information of the broadcast service of
the IP radio which broadcasts the content the same as
that of the broadcast service of the radio broadcastbased
on the first broadcast standard set as the reception target
broadcast from the information service, and store the
identification information, and a broadcast service follow-
ing unit configured to switch the reception target broad-
casttothe broadcast service of the radio broadcastbased
onthe second broadcast standard which broadcasts con-
tent the same as that of the reception target broadcast,
when the broadcast service of the radio broadcast based
on the first broadcast standard is set as the reception
target broadcast and reception quality of the reception
target broadcast is deteriorated and when at least anoth-
er broadcast service of the radio broadcast based on the
first broadcast standard which broadcasts content the
same as that of the broadcast service of the radio broad-
cast based on the first broadcast standard set as the
reception target broadcast is not receivable, and switch
the reception target broadcast to a broadcast service of
an IP radio indicated by the identification information
stored when the broadcast service of the radio broadcast
based on the first broadcast standard which broadcasts
contentthe same as that of the reception target broadcast
is the reception target broadcast, when reception quality
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of the reception target broadcast is deteriorated and at
least the broadcast service of the radio broadcast based
on the first broadcast standard which broadcasts content
the same as that of the broadcast service of the radio
broadcast based on the second broadcast standard set
as the reception target broadcast and another broadcast
service of the radio broadcast based on the second
broadcast standard which broadcasts content the same
as that of the broadcast service of the radio broadcast
based on the second broadcast standard set as the re-
ception target broadcast are not receivable.

[0013] According to these broadcast reception appa-
ratuses, in a case where the broadcast service of the
radio broadcast based onthe second broadcast standard
is a reception target broadcast which is a target of a re-
ception and output of content, even when identification
information of the broadcast service of the IP radio which
broadcasts the same content may not be obtained from
an information service, the reception target broadcast
may be switched to the broadcast service of the IP radio
which broadcasts content the same as that of the broad-
cast of the radio broadcast based on the second broad-
cast standard using the identification information of the
broadcast service of the IP radio obtained from the infor-
mation service when the broadcast service of the radio
broadcast based on the first broadcast standard which
broadcasts content the same as that of the broadcast
service of the radio broadcast based on the second
broadcast standard is the reception target broadcast.
[0014] In the broadcast reception apparatuses, the IP
radio identification information obtaining unit may asso-
ciate, when the broadcast service following unit switches
a reception target broadcast from the broadcast service
of the radio broadcast based on the first broadcast stand-
ard to the broadcast service of the radio broadcast based
on the second broadcast standard, identification infor-
mation of the broadcast service of the IP radio obtained
when the broadcast service of the radio broadcast based
on the first broadcast standard which is the reception
target broadcast before the switching is set as the recep-
tion target broadcast with an identifier of the broadcast
service of the radio broadcast based on the second
broadcast standard set as the reception target broadcast
after the switching, and stores the identification informa-
tion. The broadcast service following unit may switch the
reception target broadcast to the broadcast service of
the IP radio indicated by the identification information
which is stored and which is associated with the identifier
of the broadcast service of the radio broadcast based on
the second broadcast standard set as the reception tar-
get broadcast, when reception quality of the reception
targetbroadcastis deteriorated while the broadcast serv-
ice of the radio broadcast based on the second broadcast
standard is set as the reception target broadcast and
when atleastthe broadcast service of the radio broadcast
based on the first broadcast standard which broadcasts
content the same as that of the broadcast service of the
radio broadcast based onthe second broadcast standard
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set as the reception target broadcast and another broad-
cast service of the radio broadcast based on the second
broadcast standard which broadcasts content the same
as that of the broadcast service of the radio broadcast
based on the second broadcast standard set as the re-
ception target broadcast are not receivable.

[0015] In the broadcast reception apparatuses, the
broadcast service following unit may switch the reception
target broadcast to the receivable broadcast service of
the radio broadcast based on the first broadcast stand-
ard, in a case where the broadcast service of the radio
broadcast based on the first broadcast standard which
broadcasts content the same as that of the reception tar-
get broadcast becomes receivable while the broadcast
service of the radio broadcast based on the second
broadcast standard is set as the reception target broad-
cast.

[0016] In the broadcast reception apparatuses, the
broadcast service following unit may switch, when the
broadcast service of the radio broadcast based on the
first broadcast standard which broadcasts content the
same as that of the reception target broadcast becomes
receivable which the broadcast service of the IP radio is
setasthereception target broadcast, the reception target
broadcastto the receivable broadcast service of the radio
broadcast based on the first broadcast standard.
[0017] Inthe broadcast reception apparatuses, the ra-
dio broadcast based on the first broadcast standard may
be a digital radio broadcast, and the radio broadcast
based on the second broadcast standard may be an an-
alog radio broadcast.

[0018] Inthe broadcast reception apparatuses, the ra-
dio broadcast based on the first broadcast standard may
be digital audio broadcasting (DAB), and the radio broad-
cast based on the second broadcast standard may be
an FM broadcast.

[0019] In the broadcast reception apparatuses, the in-
formation service may be based on a RadioDNS stand-
ard.

[0020] The broadcast reception apparatuses may be
an in-vehicle broadcast reception apparatus which is
mounted on a vehicle.

[0021] According to the present invention, even in a
broadcast in which a URL of an IP radio station having
the relationship of a simultaneous broadcast through the
Internet may not be obtained, the switching to the IP radio
having the relationship of a simultaneous broadcast with
the broadcast may be performed as quickly as possible.

Fig. 1 is a block diagram illustrating a configuration
of a radio broadcast system according to an embod-
iment of the present invention;

Fig. 2 is a block diagram illustrating a configuration
of a radio broadcast receiver according to an em-
bodiment of the present invention;

Fig. 3 is a simultaneous broadcast management ta-
ble according to an embodiment of the present in-
vention;
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Fig. 4 is a flowchart of a DAB following process ac-
cording to an embodiment of the present invention;
Fig. 5is aflowchart of a simultaneous broadcast reg-
istration process according to an embodiment of the
present invention;

Fig. 6 is aflowchart of a FM broadcast following proc-
ess according to an embodiment of the present in-
vention;

Fig. 7 is a flowchart of an IP radio following process
according to an embodiment of the present inven-
tion; and

Fig. 8 is a diagram illustrating operation of the radio
broadcast receiver according to an embodiment of
the present invention.

[0022] Hereinafter, an embodiment of the present in-
vention will be described.

[0023] Fig. 1is adiagram illustrating a configuration of
a radio broadcast system according to an embodiment.
[0024] Asillustratedin Fig. 1, aradio broadcast receiv-
er 1 mounted on a vehicle receives digital audio broad-
casting (DAB) and FM broadcasts from broadcast sta-
tions 2. Furthermore, the radio broadcast receiver 1 con-
nected to the Internet 3 through a mobile communication
receives IP radios delivered by IP radio servers 4 on the
Internet. Here, examples of the IP radios delivered by
the IP radio servers 4 include an IP radio having the re-
lationship of a simultaneous broadcast with the DAB or
the FM broadcasts, that is, an IP radio which broadcasts
content which is the same as that of the DAB or the FM
broadcasts (the same program).

[0025] Furthermore, RadioDNS 5 which provides a
URL of an IP radio having the relationship of a simulta-
neous broadcast with the DAB or the FM broadcast is
installed on the Internet.

[0026] Next, a configuration of the radio broadcast re-
ceiver 1 will be described with reference to Fig. 2.
[0027] As illustrated in Fig. 2, the radio broadcast re-
ceiver 1 includes a mobile communication device 111
which performs mobile communication, an IP radio player
112 which receives an IP radio from the IP radio server
4 on the Internet 3 through the mobile communication
device 111 and which outputs received audio, a DAB
tuner 113 which receives DAB from the broadcast station
2 and which outputs received audio, and an FM tuner
114 which receives an FM broadcast from the broadcast
station 2 and which outputs received audio.

[0028] The radio broadcast receiver 1 further includes
an input device 115, a display device 116, a storage de-
vice 117, a selector 118 which selects and outputs one
of audio output from the DAB tuner 113, audio output
from the FM tuner 114, and audio output from the IP radio
player 112, an amplifier 119 which amplifies and outputs
the audio output from the selector 118, speakers 120
which are driven by an audio signal output from the am-
plifier 119 and which outputs the audio, and a controller
121 which controls these units included in the radio
broadcast receiver 1.
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[0029] Next, Fig. 3 is a simultaneous broadcast man-
agementtable stored in the storage device 117 according
to this embodiment.

[0030] As illustrated in Fig. 3, the simultaneous broad-
cast management table includes a plurality of entries (in-
dividual rows in Fig. 3) which include DAB identification
information indicating identifiers of DAB services, FM
broadcast identification information indicating identifiers
of FM broadcast stations (corresponding to the DAB serv-
ices), IP radio identification information indicating identi-
fiers of IP radio stations (corresponding to the DAB serv-
ices), and updating date and times registered therein.
Here, the DAB identification information, the FM broad-
cast identification information, and the IP radio identifi-
cation information in the same entry indicate identifiers
of a DAB service, an FM broadcast station, and an IP
radio station which have the relationship of a simultane-
ous broadcast. Furthermore, each of the updating date
and times indicates a date and time when a correspond-
ing one of the entries is updated.

[0031] Here, examples of the DAB identification infor-
mation include a country code of a DAB service, an as-
sembly identifier EID, a service identifier SID, and a serv-
ice component identifier SIDS. Furthermore, examples
of the FM broadcast identification information include a
country code of an FM broadcast station, a programiden-
tifier P1, and afrequency. The FM broadcastidentification
information essentially includes the program identifier PI.
Furthermore, a URL of an IP radio station is used as the
IP radio identification information.

[0032] In the radio broadcast receiver 1 described
above, when a user instructs a reception of a specific
DAB service, the controller 121 sets the DAB service
instructed to be received as a reception target broadcast,
causes the DAB tuner 113 to start a reception of the re-
ception target broadcast, causes the selector 118 to se-
lect audio output from the DAB tuner 113, and outputs
the received audio of the reception target broadcast from
the speakers 120. Furthermore, when the user instructs
a reception of a specific FM broadcast station, the con-
troller 121 sets the FM broadcast station instructed to be
received as a reception target broadcast, causes the FM
tuner 114 to start a reception of the reception target
broadcast, causes the selector 118 to select audio output
from the FM tuner 114, and outputs the received audio
of the reception target broadcast from the speakers 120.
Moreover, when the user instructs a reception of a spe-
cific IP radio station, the controller 121 sets the IP radio
station instructed to be received as a reception target
broadcast, causes the IP radio player 112 to start a re-
ception of the reception target broadcast, causes the se-
lector 118 to select audio output from the IP radio player
112, and outputs the received audio of the reception tar-
get broadcast from the speakers 120.

[0033] Here, service linking information received by
the DAB tuner 113 in the DAB indicates an identifier for
each program of a DAB service and an FM broadcast
station which broadcast the program and which have the
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relationship of a simultaneous broadcast.

[0034] Furthermore, content which is broadcasted by
the DAB service and content of a Pl program broadcasted
by the FM station which corresponds to an SID of the
service have the relationship of a simultaneous broad-
cast, and the program of the same content is broadcast-
ed. The Pl of the FM broadcast station is received by the
FM tuner 114 along with audio of the FM broadcast using
aradio data system (RDS) of a broadcast performed by
the FM broadcast station.

[0035] An alternative frequency (AF) list received by
the RDS of the FM broadcast indicates frequencies of
other FM broadcasts which broadcast the same PI pro-
gram.

[0036] The controller 121 accesses the RadioDNS 5
through the mobile communication device 111 so as to
obtain a URL of an IP radio station having the relationship
of a simultaneous broadcast with a specific DAB service,
obtains a URL of an IP radio station having the relation-
ship of a simultaneous broadcast with a specific FM
broadcast, or obtain an identifier of a DAB service or an
FM broadcast station having the relationship of a simul-
taneous broadcast with a specific IP radio station.
[0037] Note that the RadioDNS 5 does not provide
URLs of IP radio stations having the relationship of a
simultaneous broadcast for a number of FM broadcast
stations, and therefore, the controller 121 may not obtain
the URLSs of the IP radio stations having the relationship
of a simultaneous broadcast with such FM broadcast sta-
tions from the RadioDNS 5.

[0038] The controller 121 performs a DAB following
process while a DAB service is set as a reception target
broadcast.

[0039] Fig. 4 is a flowchart of a procedure of the DAB
following process.

[0040] As illustrated in Fig. 4, the controller 121 mon-
itors deterioration of reception quality of the DAB in the
DAB tuner 113 in the DAB following process (step 402).
[0041] When the reception quality is deteriorated, the
controller 121 determines whether other receivable DAB
services which have the relationship of a simultaneous
broadcast with the DAB service which is the reception
target broadcast being received by the DAB tuner 113
exist (step 404). When the determination is affirmative,
the controller 121 switches the reception targetbroadcast
to one of the other DAB services in a most excellent re-
ception state and causes the DAB tuner 113 to start a
reception of the reception target broadcast so that audio
received from the reception target broadcast after the
switching is output from the speakers 120 (step 406).
[0042] Here, the other DAB services having the rela-
tionship of a simultaneous broadcast with the DAB serv-
ice which is the reception target broadcast may be iden-
tified in accordance with service linking information sup-
plied from the DAB. Furthermore, reception states of the
other DAB services having the relationship of a simulta-
neous broadcast with the DAB service which is the re-
ception target broadcast are detected by providing tuners
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in two systems for a reception of the DAB in the DAB
tuner 113 and repeatedly searching the reception states
of the other DAB services having the relationship of the
simultaneous broadcast with the DAB service which is
the reception target broadcast using one of the tuners in
background while the other of the tuner receives the DAB
service which is the reception target broadcast.

[0043] On the other hand, when other receivable DAB
services having the relationship of a simultaneous broad-
cast with the DAB service which is the reception target
broadcast being received by the DAB tuner 113 do not
exist (step 404), the controller 121 determines whether
receivable FM broadcast stations having the relationship
of a simultaneous broadcast with the DAB service being
received by the DAB tuner 113 which is the reception
target broadcast exist (step 408). When the determina-
tion is affirmative, the controller 121 switches the recep-
tion target broadcast to one of the FM broadcast stations
in a most excellent reception state, causes the FM tuner
114 to start a reception of the reception target broadcast,
and causes the selector 118 to select audio output from
the FM tuner 114 so that audio received from the recep-
tion target broadcast after the switching is output from
the speakers 120 (step 410). Then the DAB following
process is terminated.

[0044] Note that reception states of the FM broadcast
stations having the relationship of a simultaneous broad-
cast with the DAB service being received by the DAB
tuner 113 which is the reception target broadcast are
obtained by causing the FM tuner 114 to repeatedly ex-
ecute search for reception states of the FM broadcast
stations having the relationship of a simultaneous broad-
cast with the DAB service being received which is indi-
cated by the service linking information received by the
DAB tuner 113 while the DAB service is set as the re-
ception target broadcast.

[0045] On the other hand, when other receivable FM
broadcast stations having the relationship of a simulta-
neous broadcast with the DAB service which is the re-
ception target broadcast being received by the DAB tuner
113 do not exist (step 408), the controller 121 determines
whether an IP radio station having the relationship of a
simultaneous broadcast with the DAB service being re-
ceived by the DAB tuner 113 which is the reception target
broadcast exists (step 412). When the determination is
affirmative, the controller 121 switches the reception tar-
get broadcast to the existing IP radio station, causes the
IP radio player 112 to start a reception of the reception
target broadcast, and causes the selector 118 to select
audio output from the IP radio player 112 so that audio
received in the reception target broadcast after the
switching is output from the speakers 120 (step 414).
Then the DAB following process is terminated.

[0046] Here,the IP radiostation havingtherelationship
of a simultaneous broadcast with the DAB service being
received by the DAB tuner 113 which is the reception
target broadcast is identified by obtaining a URL of the
IP radio station having the relationship of a simultaneous
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broadcast with the DAB service being received from the
RadioDNS 5 in advance.

[0047] Furthermore, when an IP radio station having
the relationship of a simultaneous broadcast with the
DAB service being received by the DAB tuner 113 which
is the reception target broadcast does not exist (step
412), the process returns to step 402 onwards.

[0048] The DAB following process performed by the
controller 121 while a DAB service is set as a reception
target broadcast has been described.

[0049] Next, when switching of a reception target
broadcast to a DAB service is performed, the controller
121 executes a simultaneous broadcast registration
process in parallel to the DAB following process de-
scribed above.

[0050] Fig. 5is aflowchart of a procedure of the simul-
taneous broadcast registration process.

[0051] AsillustratedinFig. 5, the controller 121 obtains
a URL of an IP radio station having the relationship of a
simultaneous broadcast with the DAB service being re-
ceived from the RadioDNS 5 in the simultaneous broad-
cast registration process (step 502).

[0052] Thereafter, the obtained URL of the IP radio sta-
tion is registered as IP radio identification information in
an entry, in the simultaneous broadcast management ta-
ble, including DAB identification information of the DAB
service being received by the DAB tuner 113 which is a
reception target broadcast registered therein, and an up-
dating date and time of the entry is updated to a current
date and time (step 504). Note that, when an entry in
which the DAB identification information of the DAB serv-
ice being received by the DAB tuner 113 which is the
reception target broadcast is not included in the simulta-
neous broadcast management table when the process
in step 504 is executed, an entry including DAB identifi-
cation information of the DAB service being received reg-
istered therein is newly generated in the simultaneous
broadcast management table before the obtained URL
of the IP radio station is registered in the generated entry
as IP radio identification information and the updating
date and time of the entry is updated to a current date
and time.

[0053] Subsequently, the controller 121 monitors gen-
eration of a change of the reception target broadcast
(step 506). When the reception target broadcast is
changed, the controller 121 determines whether the
change of the reception target broadcast has occurred
due to switching from the DAB service of the reception
target broadcast to the FM broadcast station which is
performed in the DAB following process described above
(step 508).

[0054] When the change of the reception target broad-
cast is caused by the switching from the DAB service of
the reception target broadcast to the FM broadcast sta-
tion in the DAB following process described above (step
508), an identifier of the FM broadcast station of a recep-
tion target broadcast after the change is registered as
FM broadcast identification information in an entry in
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which DAB identification information of the DAB service
of the reception target broadcast before the change of
the reception target broadcast is registered, and an up-
dating date and time of the entry is updated to a current
date and time (step 510). Then the simultaneous broad-
cast registration process is terminated.

[0055] On the other hand, when the change of the re-
ception target broadcast is not caused by the switching
from the DAB service of the reception target broadcast
to the FM broadcast station in the DAB following process
described above (step 508), the simultaneous broadcast
registration process is immediately terminated.

[0056] Subsequently, the controller 121 periodically
performs a process of deleting entries corresponding to
registered updating date and times which are older than
a predetermined period of time in entries of the simulta-
neous management table.

[0057] Furthermore, when the switching of the recep-
tion target broadcast to the FM broadcast station is per-
formed, the controller 121 attempts to obtain a URL of
an IP radio station having the relationship of a simulta-
neous broadcast with the FM broadcast station being re-
ceived from the RadioDNS 5. When the obtainment of
the URL of the IP radio station is successfully performed,
a simultaneous IP radio broadcast lookup process is per-
formed to store the URL of the obtained IP radio station.
[0058] Furthermore, the controller 121 performs an FM
broadcast following process while the FM broadcast sta-
tion is set as the reception target broadcast.

[0059] Fig. 6 is a flowchart of a procedure of the FM
broadcast following process.

[0060] As illustrated in Fig. 6, the controller 121 mon-
itors generation of receivable DAB services having the
relationship of a simultaneous broadcast with an FM
broadcast station being received by the FM tuner 114
which is a reception target broadcast (step 602) and oc-
currence of deterioration of reception quality of the FM
broadcast station of the reception target broadcast in the
FM tuner 114 (step 604).

[0061] Here, the DAB service having the relationship
of a simultaneous broadcast with the FM broadcast sta-
tion being received by the FM tuner 114 which is the
reception target broadcast may be identified as a DAB
service having an SID which is the same as an Pl of the
FM broadcast station being received or may be identified
based on service linking information received so far by
the DAB.

[0062] Furthermore, areception state of the DAB serv-
ice having the relationship of a simultaneous broadcast
with the FM broadcast station being received by the FM
tuner 114 which is the reception target broadcast is ob-
tained by causing the DAB tuner 113 to repeatedly exe-
cute search for reception states of DAB services having
the relationship of a simultaneous broadcast with the FM
broadcast being received in background while the FM
broadcast station is set as the reception target broadcast.
[0063] When a receivable DAB service having the re-
lationship of a simultaneous broadcast with the FM
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broadcast being received by the FM tuner 114 which is
the reception target broadcast is generated (step 602),
the reception target broadcast is switched to a DAB serv-
ice in an most excellent reception state which has the
relationship of a simultaneous broadcast with the FM
broadcast station being received (step 606), the control-
ler 121 causes the DAB tuner 113 to start a reception of
the reception target broadcast, and causes the selector
118 to select audio output by the DAB tuner 113, and
outputs the audio received in the reception target broad-
cast after the switching from the speakers 120. Then the
FM following process is terminated.

[0064] On the other hand, when the deterioration of
the reception quality of the FM broadcast station which
is the reception target broadcast in the FM tuner 114
occurs (step 604), the controller 121 determines whether
another receivable FM broadcast station having the re-
lationship of a simultaneous broadcast with the FM
broadcast station which is the reception target broadcast
being received by the FM tuner 114 exists (step 608).
When the determination is affirmative, the controller 121
switches the reception target broadcast to the other re-
ceivable FM broadcast station and causes the FM tuner
114 to start a reception of the reception target broadcast
so as to output the received audio of the reception target
broadcast after the switching from the speakers 120 (step
610).

[0065] Here,the other FM broadcast station having the
relationship of a simultaneous broadcast with the FM
broadcast station of the reception target broadcast may
be identified using the AF listreceived from the FM broad-
cast station of the reception target broadcast.

[0066] Furthermore, a reception state of the other FM
broadcast station having the relationship of a simultane-
ous broadcast with the FM broadcast which is the recep-
tion target broadcast is detected by providing tuners in
two systems for reception of FM broadcasts in the FM
tuner 114 and repeatedly searching for the reception
state of the other FM broadcast station having the rela-
tionship of a simultaneous broadcast with the FM broad-
cast which is the reception target broadcast using one of
the tuners in background while the other of the tuners
receives the FM broadcast station which is the reception
target broadcast.

[0067] Onthe otherhand, when another receivable FM
broadcast station having the relationship of a simultane-
ous broadcast with the FM broadcast station which is the
reception target broadcast being received by the FM tun-
er 114 does not exist (step 608), the controller 121 de-
termines whether a URL of an IP radio station having the
relationship of a simultaneous broadcast with the FM
broadcast station being received has been obtained from
the RadioDNS 5 by the simultaneous IP radio broadcast
lookup process and whether the URL has been stored
(step 612).

[0068] When the determination is affirmative, the con-
troller 121 switches the reception target broadcast to the
IP radio station corresponding to the stored URL, causes
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the IP radio player 112 to start a reception of the reception
target broadcast, and causes the selector 118 to select
audio output from the IP radio player 112 so as to output
the audio received in the reception target broadcast after
the switching from the speakers 120 (step 614). Then
the FM following process is terminated.

[0069] On the other hand, when the determination is
negative, the controller 121 determines whether an entry
in which an identifier including a Pl which is the same as
that of the FM broadcast station being received by the
FM tuner 114 of the reception target broadcast is regis-
tered exists (step 616). When the determination is neg-
ative, the process from step 602 onward is performed
again.

[0070] On the other hand, when the determination is
affirmative (step 616), the controller 121 switches the re-
ception target broadcast to an IP radio station corre-
sponding to a URL indicated by IP radio identification
information which corresponds to one of existence en-
tries which corresponds to a latest updating date and
time, causes the IP radio player 112 to start reception of
the reception target broadcast, and causes the selector
118 to select audio output from the IP radio player 112
so as to output the audio received in the reception target
broadcast after the switching from the speakers 120 (step

618).
[0071] Then the FM following process is terminated.
[0072] The FM broadcast following process performed

by the controller 121 while an FM broadcast station is set
as a reception target broadcast has been described
above.

[0073] Furthermore, the controller 121 performs the IP
radio following process while an IP radio station is set as
a reception target broadcast.

[0074] Fig. 7 is a flowchart of a procedure of the IP
radio following process.

[0075] As illustrated in Fig. 7, the controller 121 mon-
itors generation of receivable DAB services which have
the relationship of a simultaneous broadcast with an IP
radio station being received by the IP radio player 112
which is areception target broadcast (step 702) and gen-
eration of receivable FM broadcast stations which have
the relationship of a simultaneous broadcast with the IP
radio station being received by the IP radio player 112
which is a reception target broadcast (step 704).
[0076] Here, identifiers of a service of the DAB broad-
cast and an FM broadcast station which have the rela-
tionship of a simultaneous broadcast with the IP radio
station being received may be obtained from the Radi-
oDNS 5.

[0077] Furthermore, the reception states of the DAB
broadcast service and the FM broadcast station which
have the relationship of a simultaneous broadcast with
the IP radio station being received are obtained by caus-
ing the DAB tuner 113 to repeatedly execute search of
reception states of the DAB services having the relation-
ship of a simultaneous broadcast and causing the FM
tuner 114 to repeatedly execute search of reception
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states of the FM broadcast stations having the relation-
ship of a simultaneous broadcast in background while
the IP radio station is set as the reception target broad-
cast.

[0078] When receivable DAB services having the re-
lationship of a simultaneous broadcast with the IP radio
station being received by the IP radio player 112 which
is the reception target broadcast are generated (step
702), the controller 121 switches the reception target
broadcastto one of the DAB services in an most excellent
reception state which has the relationship of a simulta-
neous broadcast with the IP radio station being received
and causes the selector 118 to select audio output from
the DAB tuner 113 so as to output the audio received in
the reception target broadcast after the switching from
the speakers 120 (step 706). Then the IP radio following
process is terminated.

[0079] On the other hand, when receivable FM broad-
cast stations having the relationship of a simultaneous
broadcast with the IP radio station being received by the
IP radio player 112 which is the reception target broad-
castare generated (step 704), the controller 121 switches
the reception targetbroadcast to one of the FM broadcast
stations in a most excellent reception state which has the
relationship of a simultaneous broadcast with the IP radio
station being received and causes the selector 118 to
select audio output from the FM tuner 114 so as to output
the audio received in the reception target broadcast after
the switching from the speakers 120 (step 708). Then
the IP radio following process is terminated.

[0080] The IP radio following process performed by the
controller 121 while an IP radio station is set as a recep-
tion target broadcast has been described above.

[0081] Hereinafter, operation of such aradio broadcast
reception apparatus will be described with reference to
Fig. 8.

[0082] It is assumed here that, in a radio broadcast

reception apparatus, when a DAB service is set as a re-
ception target broadcast at a time point t0, a reception
of the DAB service and output of audio received from the
DAB service are started, a URL of an IP radio station
having the relationship of a simultaneous broadcast with
the DAB service being received from the RadioDNS 5 is
obtained, and the obtained URL of the IP radio station is
registered as IP radioidentification information in an entry
in which an identifier of the DAB service setas areception
target broadcast in the simultaneous management table
is registered as DAB identification information.

[0083] Thereafter, when reception quality of the DAB
service is deteriorated at a time point t1, the reception
target broadcast is switched to an FM broadcast station
having the relationship of a simultaneous broadcast with
the DAB service being received, a reception of the FM
broadcast station and output of audio received from the
FM broadcast station are started, an identifier of the FM
broadcast station which is the reception target broadcast
after the switching is registered as FM broadcast identi-
fication information in an entry in which an identifier of
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the DAB service of the reception target broadcast before
the switching is registered as DAB identification informa-
tion.

[0084] Furthermore, when the reception target broad-
cast is switched to the FM broadcast station at the time
point t1, an obtainment of a URL of an IP radio station
having the relationship of a simultaneous broadcast with
the FM broadcast station being received from the Radi-
oDNS 5 is attempted. However, the RadioDNS 5 does
not provide information on a simultaneous broadcast of
the FM broadcast station being received, and therefore,
an obtainment of the URL of the IP radio station fails.
[0085] Thereafter, when reception quality of the FM
broadcast station is deteriorated at a time point t2, the
reception target broadcast is switched to the IP radio sta-
tion corresponding to the URL indicated by the IP radio
identification information of the entry in which the identi-
fier of the FM broadcast station set as the reception target
broadcastis registered as the FM broadcast identification
information in the simultaneous management table, and
a reception of the IP radio station and output of audio
received from the IP radio station are started.

[0086] Furthermore, when the reception target broad-
cast is switched to the IP radio station at the time point
t2, identifiers of a DAB broadcast service and an FM
broadcast station which have the relationship of a simul-
taneous broadcast with the IP radio station being re-
ceived from the RadioDNS 5 are obtained.

[0087] Thereafter, when the DAB service having the
relationship of a simultaneous broadcast with the IP radio
station being received becomesreceivable at a time point
t3, the reception target broadcast is switched to the DAB
service and reception of the DAB service and output of
audio received from the DAB service are started.
[0088] The embodiment of the present invention has
been described hereinabove.

[0089] Note that the foregoing embodiment may be
modified as follows.

[0090] Specifically, in this case, in the simultaneous
broadcastregistration process illustrated in Fig. 5, a URL
of an IP radio station having the relationship of a simul-
taneous broadcast with the DAB service being received
from the RadioDNS 5 is obtained and stored while the
DAB service is set as the reception target broadcast. Fur-
thermore, in step 612 in the FM broadcast following proc-
ess of Fig. 6, when a current reception target broadcast
is one ofan FM broadcast station set as a reception target
broadcast by the DAB following process and an FM
broadcast station having an Pl the same as that of the
FM broadcast station set as a reception target broadcast
by the DAB following process, the process proceeds to
step 614, and otherwise, the process returns to step 602.
Then in step 614 in the FM broadcast following process,
the reception target broadcastis switched to the IP station
corresponding to a URL of a latest IP radio station stored
in the simultaneous broadcast registration process, the
IP radio player 112 starts a reception of the reception
target broadcast, and the selector 118 selects audio out-
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put from the IP radio player 112 so that the audioreceived
in the reception target broadcast after the switching is
output from the speakers 120. In this way, the FM broad-
cast following process is terminated. In this case, steps
616 and 618 are not required.

[0091] Although the case where the IP radio, the DAB,
andthe FM broadcast are received by the radio broadcast
receiver has been described hereinabove, this embodi-
ment is similarly applicable to a radio broadcast receiver
which receives an IP radio and different radio broadcasts
of different broadcast standards.

Claims

1. Abroadcastreception apparatus which is configured
to receive a radio broadcast based on a first broad-
cast standard, a radio broadcast based on a second
broadcast standard, and an IP radio and which is
connectable to the Internet, the broadcast reception
apparatus comprising:

a reception output unit (112, 113, 114) config-
ured to output contentreceived from a broadcast
service set as a reception target broadcast;

an IP radio identification information obtaining
unit (121) configured to be connected to an in-
formation service for providing identification in-
formation of broadcast services of the IP radio
which broadcasts content the same as that of
the broadcast services of the radio broadcast
based on the first broadcast standard through
the Internet when one of the broadcast services
of the radio broadcast based on the first broad-
cast standard is set as the reception target
broadcast, obtain the identification information
of the broadcast service of the IP radio which
broadcasts the content the same as that of the
broadcast service of the radio broadcast based
on the first broadcast standard set as the recep-
tion target broadcast from the information serv-
ice, and store the identification information; and
a broadcast service following unit (121) config-
ured to switch the reception target broadcast to
the broadcast service of the radio broadcast
based on the second broadcast standard which
broadcasts content the same as that of the re-
ception target broadcast, when the broadcast
service of the radio broadcast based on the first
broadcast standard is set as the reception target
broadcast and reception quality of the reception
target broadcast is deteriorated and when at
least another broadcast service of the radio
broadcast based on the first broadcast standard
which broadcasts content the same as that of
the broadcast service of the radio broadcast
based on the first broadcast standard set as the
reception target broadcast is notreceivable, and
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switch the reception target broadcast to a broad-
cast service of an IP radio indicated by the iden-
tification information stored when the broadcast
service of the radio broadcast based on the first
broadcast standard which broadcasts content
the same as that of the reception target broad-
cast is the reception target broadcast, when re-
ception quality of the reception target broadcast
is deteriorated and atleast the broadcast service
of the radio broadcast based on the first broad-
cast standard which broadcasts content the
same as that of the broadcast service of the radio
broadcast based on the second broadcast
standard set as the reception target broadcast
and another broadcast service of the radio
broadcast based on the second broadcast
standard which broadcasts content the same as
that of the broadcast service of the radio broad-
cast based on the second broadcast standard
set as the reception target broadcast are not re-
ceivable.

The broadcast reception apparatus according to
claim 1, wherein

the IP radio identification information obtaining unit
is configured to associate, when the broadcast serv-
ice following unit switches a reception target broad-
cast from the broadcast service of the radio broad-
cast based on the first broadcast standard to the
broadcast service of the radio broadcast based on
the second broadcast standard, identification infor-
mation of the broadcast service of the IP radio ob-
tained when the broadcast service of the radio broad-
cast based on the first broadcast standard which is
the reception target broadcast before the switching
is set as the reception target broadcast with an iden-
tifier of the broadcast service of the radio broadcast
based on the second broadcast standard set as the
reception target broadcast after the switching, and
to store the identification information, and

the broadcast service following unit is configured to
switch the reception target broadcast to the broad-
cast service of the IP radio indicated by the identifi-
cation information which is stored and which is as-
sociated with the identifier of the broadcast service
of the radio broadcast based on the second broad-
cast standard set as the reception target broadcast,
when reception quality of the reception target broad-
cast is deteriorated while the broadcast service of
the radio broadcast based on the second broadcast
standard is set as the reception target broadcast and
when at least the broadcast service of the radio
broadcast based on the first broadcast standard
which broadcasts content the same as that of the
broadcast service of the radio broadcast based on
the second broadcast standard set as the reception
target broadcast and another broadcast service of
the radio broadcast based on the second broadcast
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standard which broadcasts content the same as that
ofthe broadcast service of the radio broadcastbased
on the second broadcast standard set as the recep-
tion target broadcast are not receivable.

The broadcast reception apparatus according to
claim 1 or 2, wherein the broadcast service following
unit is configured to switch the reception target
broadcast to the receivable broadcast service of the
radio broadcast based on the first broadcast stand-
ard, in a case where the broadcast service of the
radio broadcast based on the first broadcast stand-
ard which broadcasts content the same as that of
the reception target broadcast becomes receivable
while the broadcast service of the radio broadcast
based on the second broadcast standard is set as
the reception target broadcast.

The broadcast reception apparatus according to any
one of claims 1 to 3, wherein the broadcast service
following unit is configured to switch, when the
broadcast service of the radio broadcast based on
the first broadcast standard which broadcasts con-
tent the same as that of the reception target broad-
cast becomes receivable which the broadcast serv-
ice of the IP radio is set as the reception target broad-
cast, the reception target broadcast to the receivable
broadcast service of the radio broadcast based on
the first broadcast standard.

The broadcast reception apparatus according to any
one of claims 1 to 4, wherein the radio broadcast
based onthe firstbroadcast standard is a digital radio
broadcast, and the radio broadcast based on the
second broadcast standard is an analog radio broad-
cast.

The broadcast reception apparatus according to
claim 5, wherein the radio broadcast based on the
first broadcast standard is digital audio broadcasting
(DAB), and the radio broadcast based on the second
broadcast standard is an FM broadcast.

The broadcast reception apparatus according to any
one of claims 1 to 6, wherein the information service
is based on a RadioDNS standard.

The broadcast reception apparatus according to any
one of claims 1 to 7, wherein the broadcast reception
apparatus is an in-vehicle broadcast reception ap-
paratus which is mounted on a vehicle.

A broadcast service switching method for switching
a reception target broadcast which is a broadcast
service which performs a reception of content and
output of the received content between broadcast
services which broadcast the same content in a
broadcast reception apparatus which is connectable
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to the Internet and which receives a radio broadcast
based on a first broadcast standard, a radio broad-
cast based on a second broadcast standard, and an
IP radio, the broadcast service switching method
comprising:

being connected to an information service for
providing identification information of broadcast
services of the IP radio which broadcasts con-
tent the same as that of the broadcast services
of the radio broadcast based on the first broad-
cast standard through the Internet when one of
the broadcast services of the radio broadcast
based on the first broadcast standard is set as
the reception target broadcast, obtaining the
identification information of the broadcast serv-
ice of the IP radio which broadcasts the content
the same as that of the broadcast service of the
radio broadcast based on the first broadcast
standard set as the reception target broadcast
from the information service, and storing the
identification information; and

switching the reception target broadcast to the
broadcast service of the radio broadcast based
on the second broadcast standard which broad-
casts content the same as that of the reception
target broadcast, when the broadcast service of
the radio broadcast based on the first broadcast
standard is set as the reception target broadcast
and reception quality of the reception target
broadcast is deteriorated and when at least an-
other broadcast service of the radio broadcast
based on the first broadcast standard which
broadcasts content the same as that of the
broadcast service of the radio broadcast based
on the first broadcast standard set as the recep-
tion target broadcast is not receivable, and
switching the reception target broadcast to a
broadcast service of an IP radio indicated by the
identification information stored when the broad-
cast service of the radio broadcast based on the
first broadcast standard which broadcasts con-
tent the same as that of the reception target
broadcast is the reception target broadcast,
when reception quality of the reception target
broadcastis deteriorated and at least the broad-
cast service of the radio broadcast based on the
first broadcast standard which broadcasts con-
tent the same as that of the broadcast service
of the radio broadcast based on the second
broadcast standard set as the reception target
broadcast and another broadcast service of the
radio broadcast based on the second broadcast
standard which broadcasts content the same as
that of the broadcast service of the radio broad-
cast based on the second broadcast standard
set as the reception target broadcast are not re-
ceivable.
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10. The broadcast service switching method according

to claim 9, wherein

when the reception target broadcast is switched from
the broadcast service of the radio broadcast based
on the first broadcast standard to the broadcast serv-
ice of the radio broadcast based on the second
broadcast standard, identification information of the
broadcast service of the IP radio obtained when the
broadcast service of the radio broadcast based on
the first broadcast standard which is the reception
target broadcast before the switching is set as the
reception target broadcast is associated with an
identifier of the broadcast service of the radio broad-
cast based on the second broadcast standard set as
the reception target broadcast after the switching,
and the identification information is stored, and

the reception target broadcast is switched to the
broadcast service of the IP radio indicated by the
identification information which is stored and which
is associated with the identifier of the broadcast serv-
ice of the radio broadcast based on the second
broadcast standard set as the reception target
broadcast, when reception quality of the reception
target broadcast is deteriorated while the broadcast
service of the radio broadcast based on the second
broadcast standard is set as the reception target
broadcast and when at least the broadcast service
of the radio broadcast based on the first broadcast
standard which broadcasts content the same as that
ofthe broadcast service of the radio broadcast based
on the second broadcast standard set as the recep-
tion target broadcast and another broadcast service
of the radio broadcast based on the second broad-
cast standard which broadcasts content the same
as that of the broadcast service of the radio broad-
cast based on the second broadcast standard set as
the reception target broadcast are not receivable.
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