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Description

[0001] The present invention relates to a technology
for switching, in a radio broadcasting receiving device,
an output voice from broadcasting currently outputting a
received voice to a received voice of other broadcasting
currently performing broadcasting whose content is the
same as that of the former broadcasting.
[0002] As the technology for switching, in a radio
broadcasting receiving device, an output voice from
broadcasting currently outputting a received voice to a
received voice of other broadcasting currently performing
broadcasting whose content is the same as that of the
former broadcasting (broadcasting in a simultaneous-
broadcasting-relationship with the former broadcasting
currently outputting the received voice), there is known
a technology in which, in a radio broadcasting receiving
device that receives both FM broadcasting and IP radio
broadcasting in a simultaneous-broadcasting-relation-
ship with the FM broadcasting, at the time of switching
an output voice from a voice received by means of the
FM broadcasting to a voice received by means of the IP
radio broadcasting, a delay time of the voice received by
means of the IP radio broadcasting with respect to the
voice received by means of the FM broadcasting is cal-
culate and after the voice received by means of the FM
broadcasting is delayed, by a time period corresponding
to the calculated delay time, by using time stretch for
extending the voice in a temporal axis direction, the out-
put voice is seamlessly switched from the voice received
by means of the FM broadcasting to the voice received
by means of the IP radio broadcasting (see, for example,
JP 2013-201469 A).
[0003] Here, in this technology, by comparing the voice
received by means of the IP radio broadcasting and the
voice previously received by means of the FM broadcast-
ing with each other, a voice portion, which is located with-
in the voice previously received by means of the FM
broadcasting and whose correlation with a portion of the
voice recently received by means of the IP radio broad-
casting is strong, is estimated, and a difference in recep-
tion time between the portion of the voice recently re-
ceived by means of the IP radio broadcasting and the
estimated voice portion located within the voice previ-
ously received by means of the FM broadcasting is cal-
culated as the delay time of the voice received by means
of the IP radio broadcasting with respect to the voice
received by means of the FM broadcasting.
[0004] According to the above-mentioned technology
for switching the output voice from the voice received by
means of the FM broadcasting to the voice received by
means of the IP radio broadcasting, before switching of
the output voice to the voice received by means of the
IP radio broadcasting is completed, a time period ob-
tained by adding a time taken to delay the voice, by a
time period corresponding to the calculated delay time,
by using the time stretch to a time taken to calculate the
delay time is required. Therefore, it takes a relatively long

time to switch the output voice to the voice received by
means of the IP radio broadcasting.
[0005] Therefore, an issue of the present invention is
to more swiftly perform seamless switching of a voice
output to a user from a voice received from currently re-
ceived radio broadcasting to a voice received from other
broadcasting currently performing broadcasting whose
content is the same as that of the radio broadcasting.
[0006] The invention relates to a device and method
according to the independent claims. Embodiments are
disclosed in the dependent claims.
[0007] According to an aspect, there is provided a radio
broadcasting receiving device that is capable of receiving
radio broadcasting and concurrent broadcasting serving
as broadcasting in a simultaneous-broadcasting-rela-
tionship with the radio broadcasting and that includes a
radio receiving unit configured to receive the radio broad-
casting and to output audio data expressing a received
voice, a concurrent broadcasting receiving unit config-
ured to receive the concurrent broadcasting in a simul-
taneous-broadcasting-relationship with the radio broad-
casting received by the radio receiving unit and to output
audio data expressing a received voice, a delay time cal-
culation unit configured to calculate a delay time of the
audio data output by the concurrent broadcasting with
respect to the audio data output by the radio receiving
unit, a delay unit configured to delay, by a time period
corresponding to a set delay target time, the audio data
output by the radio receiving unit, and to output the audio
data, a control unit configured to set, as the delay target
time, the delay time calculated by the delay time calcu-
lation unit in the delay unit, and a selection unit configured
to selectively define, as output target audio data, one of
the audio data output by the delay unit and the audio data
output by the concurrent broadcasting receiving unit and
to output a voice of the output target audio data to a user.
Here, the control unit causes the concurrent broadcasting
receiving unit to initiate reception of the concurrent broad-
casting at the time of switching the output target audio
data from the audio data output by the delay unit to the
audio data output by the concurrent broadcasting receiv-
ing unit, the control unit causes the delay unit to initiate
a time-extended output operation for extending, in a tem-
poral axis direction, the audio data output by the radio
receiving unit and outputting the audio data and causes
the delay time calculation unit to initiate calculation of the
delay time if the concurrent broadcasting receiving unit
initiates outputting of the audio data, the control unit sets,
as the delay target time, the calculated delay time in the
delay unit if the delay time calculation unit calculates the
delay time, and the control unit causes the selection unit
to switch the output target audio data to the audio data
output by the concurrent broadcasting receiving unit if a
delay time of the audio data output by the delay unit
reaches the delay target time, and after the delay target
time is set, the delay unit continuously performs the time-
extended output operation until the delay of the audio
data output by the delay unit reaches the delay target
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time.
[0008] According to such a radio broadcasting receiv-
ing device, in a case of switching, from the received voice
of the radio broadcasting to the received voice of the
concurrent broadcasting, a voice to be output after the
received voice of the radio broadcasting is delayed by
an amount of the delay time of the received voice of the
concurrent broadcasting with respect to the received
voice of the radio broadcasting, while not delaying, by
the amount of the delay time, the audio data of the radio
broadcasting by initiating, subsequent to calculation of
the delay time, time-extended outputting for extending,
in the temporal axis direction, the audio data of the radio
broadcasting and outputting the audio data and by grad-
ually delaying the audio data of the radio broadcasting,
the time-extended outputting is initiated without waiting
for the calculation of the delay time, and the audio data
of the radio broadcasting is delayed in some extent in
parallel to the calculation of the delay time before the
calculation of the delay time is completed. Therefore, ac-
cording to the present radio broadcasting receiving de-
vice, a time period required to delay, by an amount of the
calculated delay time by means of the time-extended out-
putting after the calculation of the delay time, the audio
data of the radio broadcasting is only a short time period,
compared with a case of initiating the time-extended out-
putting after the delay time, and it becomes possible to
swiftly switch the output voice from the received voice of
the radio broadcasting to the received voice of the con-
current broadcasting.
[0009] According to an embodiment such a radio
broadcasting receiving device may be configured so that
the delay unit continuously performs the time-extended
output operation until the delay of the audio data output
by the delay unit reaches the delay target time in a case
where, at a point of time when the delay target time is
set, the delay time of the audio data output by the delay
unit is smaller than the set delay target time and the delay
unit stops the time-extended output operation, initiates a
time-shortened output operation for shortening, in the
temporal axis direction, the audio data output by the radio
receiving unit and outputting the audio data, and contin-
uously performs the time-shortened output operation un-
til the delay of the audio data output by the delay unit
reaches the delay target time in a case where, at a point
of time when the delay target time is set, the delay time
of the audio data output by the delay unit is larger than
the set delay target time.
[0010] According to an embodiment such a radio
broadcasting receiving device may be configured so that
the delay unit stops, at a point of time when the delay of
the audio data output by the delay unit reaches the delay
target time, the time-extended output operation and ini-
tiates an operation for time-delaying, by an amount of a
delay target time, the audio data output by the radio re-
ceiving unit and outputting the audio data in a case where,
at a point of time when the delay target time is set, the
delay time of the audio data output by the delay unit is

smaller than the set delay target time, and the delay unit
stops the time-extended output operation, initiates a
time-shortened output operation for shortening, in the
temporal axis direction, the audio data output by the radio
receiving unit and outputting the audio data, stops the
time-shortened output operation at a point of time when
the delay of the audio data output by the delay unit reach-
es the delay target time, and initiates an operation for
time-delaying, by an amount of a delay target time, the
audio data output by the radio receiving unit and output-
ting the audio data in a case where, at a point of time
when the delay target time is set, the delay time of the
audio data output by the delay unit is larger than the set
delay target time, and the control unit causes the selec-
tion unit to switch the output target audio data to the audio
data time-delayed, by an amount of the delay target time,
and output by the delay unit, at the time of switching the
output target audio data from the audio data output by
the concurrent broadcasting receiving unit to the audio
data output by the delay unit.
[0011] According to an embodiment such a radio
broadcasting receiving device may be configured so that
the control unit causes the concurrent broadcasting re-
ceiving unit to initiate reception of the concurrent broad-
casting in a case where the delay time calculated by the
delay time calculation unit is set, as the delay target time,
in the delay unit at the time of switching the output target
audio data from the audio data output by the delay unit
to the audio data output by the concurrent broadcasting
receiving unit, wherein the control unit causes the delay
time calculation unit to initiate calculation of the delay
time without causing the delay unit to initiate the time-
extended output operation if the concurrent broadcasting
receiving unit initiates outputting of the audio data, the
control unit sets, as the delay target time, the calculated
delay time in the delay unit if the delay time calculation
unit calculates the delay time, and the control unit causes
the selection unit to switch the output target audio data
to the audio data output by the concurrent broadcasting
receiving unit if a delay time of the audio data output by
the delay unit reaches the delay target time. In this regard,
however, in this case, the delay unit performs the time-
extended output operation until the delay of the audio
data output by the delay unit reaches the delay target
time in a case where, at a point of time when the delay
target time is set, the delay time of the audio data output
by the delay unit is smaller than the set delay target time,
wherein the delay unit stops the time-extended output
operation and initiates an operation for time-delaying, by
an amount of a delay target time, the audio data output
by the radio receiving unit and outputting the audio data
if the delay of the audio data output by the delay unit
reaches the delay target time, and the delay unit performs
a time-shortened output operation for shortening, in the
temporal axis direction, the audio data output by the radio
receiving unit and outputting the audio data until the delay
of the audio data output by the delay unit reaches the
delay target time in a case where, at a point of time when
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the delay target time is set, the delay time of the audio
data output by the delay unit is larger than the set delay
target time, wherein the delay unit stops the time-short-
ened output operation and initiates an operation for time-
delaying, by an amount of a delay target time, the audio
data output by the radio receiving unit and outputting the
audio data if the delay of the audio data output by the
delay unit reaches the delay target time.
[0012] According to an embodiment in a case where
the radio broadcasting receiving device is configured in
this way, the control unit only causes the selection unit
to switch the output target audio data to the audio data
time-delayed, by an amount of the delay target time, and
output by the delay unit, thereby enabling the output tar-
get audio data to be seamlessly switched from the audio
data output by the concurrent broadcasting receiving unit
to the audio data output by the delay unit.
[0013] According to an embodiment in such a radio
broadcasting receiving device described above, the con-
current broadcasting may be IP radio broadcasting, and
the concurrent broadcasting receiving unit may be an IP
radio player that receives the IP radio broadcasting and
that outputs audio data expressing a received voice.
[0014] According to an embodiment in such a radio
broadcasting receiving device described above, the radio
broadcasting may be one or both of digital radio broad-
casting and analog radio broadcasting.
[0015] According to an embodiment such a radio
broadcasting receiving device described above may be
an in-vehicle type radio broadcasting receiving device
installed in a vehicle.
[0016] As described above, according to aspects of
the present invention, it is possible to swiftly perform
seamless switching of a voice output to a user from a
voice received from currently received radio broadcast-
ing to a voice received from other broadcasting currently
performing broadcasting whose content is the same as
that of the radio broadcasting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a block diagram illustrating a configuration
of a radio broadcasting system according to an em-
bodiment of the present invention;

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

Fig. 3 is a flowchart illustrating seamless switching
processing according to an embodiment of the
present invention;

Fig. 4 is a diagram illustrating an example of an op-
eration of the seamless switching processing ac-
cording to an embodiment of the present invention;

and

Fig. 5 is a diagram illustrating an example of an op-
eration of the seamless switching processing ac-
cording to an embodiment of the present invention.

[0018] Hereinafter, embodiments of the present inven-
tion will be described.
[0019] Fig. 1 illustrates a configuration of a radio broad-
casting system according to the present embodiment.
[0020] As illustrated in the drawing, a radio broadcast-
ing receiver 1 is the radio broadcasting receiver 1 whose
location moves, such as a radio broadcasting receiver
installed in a vehicle or a portable radio broadcasting
receiver, and the radio broadcasting receiver 1 receives,
from radio broadcasting stations 2, digital radio broad-
casting based on a broadcasting standard such as DAB
or DAB+ and analog radio broadcasting such as FM radio
broadcasting. In addition, the radio broadcasting receiver
1 is connected to a WAN 3 such as the Internet via mobile
communication and receives IP radio broadcasting from
an IP radio server 4 on the WAN 3.
[0021] Here, the IP radio broadcasting performed by
the IP radio server 4 includes IP radio broadcasting in a
simultaneous-broadcasting-relationship with digital radio
broadcasting or analog radio broadcasting, in other
words, IP radio broadcasting in which broadcasting
whose content is the same as that of the digital radio
broadcasting or the analog radio broadcasting is per-
formed.
[0022] Note that, in the present embodiment, it is as-
sumed that a voice received from the IP radio broadcast-
ing in a simultaneous-broadcasting-relationship with or
the digital radio broadcasting or the analog radio broad-
casting is inevitably delayed in comparison with a voice
broadcast by the digital radio broadcasting or the analog
radio broadcasting with which the relevant IP radio broad-
casting is in a simultaneous-broadcasting-relationship.
[0023] Next, Fig. 2 illustrates a configuration of the ra-
dio broadcasting receiver 1.
[0024] As illustrated in the drawing, the radio broad-
casting receiver 1 includes a digital radio tuner 101, which
receives the digital radio broadcasting and reproduces
and outputs received audio data, an analog radio tuner
102, which receives the analog radio broadcasting and
digital-converts and outputs, as audio data, a voice re-
ceived by means of the analog radio broadcasting, and
an IP radio player 103, which receives the IP radio broad-
casting and outputs received audio data.
[0025] Here, the IP radio player 103 is connected to
the IP radio server 4 on the WAN 3 via a mobile commu-
nication device 104 that performs mobile communication,
and the IP radio player 103 receives an audio stream
distributed by the IP radio server 4 by using the IP radio
broadcasting and reproduces and outputs audio data. In
this regard, however, instead of providing the mobile
communication device 104 in the radio broadcasting re-
ceiver 1, the radio broadcasting receiver 1 may be con-
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figured so that an external interface 105 to which a mobile
phone 5 for performing mobile communication is to be
connected and the IP radio player 103 is connected to
the IP radio server 4 on the WAN 3 via the mobile com-
munication performed by the mobile phone 5, receives,
reproduces, and outputs an audio stream distributed by
the IP radio server 4 by using the IP radio broadcasting.
[0026] In addition, the radio broadcasting receiver 1
includes an input device 106, a display device 107, and
a control unit 108.
[0027] In addition, the radio broadcasting receiver 1
includes a delay unit 109 that delays, by an amount of a
set delay target time, and outputs the audio data output
by the digital radio tuner 101 or the analog radio tuner
102, a selector 110 that selects and outputs one of the
audio data output by the delay unit 109 and the audio
data output by the IP radio player 103, a DA converter
111 that converts the audio data output by the selector
110 into an analog voice signal and outputs the analog
voice signal, an amplifier 112 that amplifies the analog
voice signal output by the DA converter 111, and speak-
ers 113 that are driven by the voice signal amplified by
the amplifier 112 and that each output a voice.
[0028] In addition, the radio broadcasting receiver 1
includes a tuner memory 114, a player memory 115, and
a comparison unit 116.
[0029] And now, in such a configuration, in a case
where, via the input device 106, a user instructs the con-
trol unit 108 to receive radio broadcasting of a specific
one of the radio broadcasting stations 2, the control unit
108 sets the digital radio tuner 101 as a currently-used
tuner if the radio broadcasting station 2, reception from
which is designated, is a broadcasting station for the dig-
ital radio broadcasting, the control unit 108 sets the an-
alog radio tuner 102 as a currently-used tuner if the radio
broadcasting station 2, reception from which is designat-
ed, is a broadcasting station for the analog radio broad-
casting, and the control unit 108 initiates reception of
radio broadcasting of the radio broadcasting station 2
from which the currently-used tuner is instructed to re-
ceive and outputting of audio data. In addition, the control
unit 108 clears the storage contents of the tuner memory
114 and the player memory 115, sets, as a delay target
time, "0" in the delay unit 109, and causes the delay unit
109 to output, to the selector 110 without change, the
audio data input by the currently-used tuner. In addition,
by causing the selector 110 to output, to the DA converter
111, the audio data input by the delay unit 109, the control
unit 108 causes the speakers 113 to output a voice re-
ceived by the currently-used tuner from the radio broad-
casting station 2, reception from which is designated by
the user.
[0030] On the other hand, the audio data output by the
currently-used tuner is stored in the tuner memory 114.
Here, storing in the tuner memory 114 is performed so
that the tuner memory 114 is put into a state of constantly
storing therein latest audio data corresponding to a pre-
determined reproduction time period. In addition, the re-

production time period of the audio data constantly stored
in the tuner memory 114 is set so as to become greater
than or equal to a time period expected, as a maximum
value of a delay time of the IP radio broadcasting with
respect to the digital/analog radio broadcasting, the IP
radio broadcasting being in a simultaneous-broadcast-
ing-relationship with the relevant digital/analog radio
broadcasting.
[0031] Hereinafter, in such a radio broadcasting re-
ceiver 1, the control unit 108 performs processing for
seamlessly switching a voice to be output to the speakers
113 between a voice received by means of radio broad-
casting currently received by the currently-used tuner
and a voice received by means of IP radio broadcasting
in a simultaneous-broadcasting-relationship with the ra-
dio broadcasting currently received by the currently-used
tuner.
[0032] Hereinafter, seamless switching processing
performed for such seamless switching by the control
unit 108 will be described.
[0033] Fig. 3 illustrates a procedure of this seamless
switching processing. Note that the seamless switching
processing is started at the time of being instructed to
receive radio broadcasting of a specific one of the radio
broadcasting stations 2 by the user.
[0034] As illustrated in the drawing, in this processing,
the processing waits for a state of the radio broadcasting
receiver 1 to become a state of outputting, from the
speakers 113, a voice of radio broadcasting received by
the currently-used tuner (step 302), and if the state of
outputting, from the speakers 113, the voice of the radio
broadcasting occurs, the deterioration of reception qual-
ity of the radio broadcasting currently received by the
currently-used tuner is monitored (step 304). Here, the
reception quality of the radio broadcasting currently re-
ceived by the digital radio tuner 101 or the analog radio
tuner 102, which serves as the currently-used tuner, is
estimated based on the received electric field strength,
the SN ratio, the error occurrence rate, or the like of the
currently received radio broadcasting, and the control
unit 108 acquires the reception quality estimated by the
currently-used tuner, thereby detecting the reception
quality of the radio broadcasting currently received by
the currently-used tuner.
[0035] Next, if the reception quality of the currently re-
ceived radio broadcasting is deteriorated, initiation of re-
ception of IP radio broadcasting in a simultaneous-broad-
casting-relationship with the radio broadcasting currently
received by the currently-used tuner is controlled in the
IP radio player 103 (step 306).
[0036] In addition, if the reception of the IP radio broad-
casting, performed by the IP radio player 103, is initiated
(step 308), the control unit 108 determines whether the
delay target time set in the delay unit 109 is "0" (step
310), and in a case of not being "0", the control unit 108
proceeds to a step 314 without change.
[0037] On the other hand, in a case where the delay
target time currently set in the delay unit 109 is "0" (step
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310), the control unit 108 proceeds to a step 314 after
causing the delay unit 109 to initiate a time stretch oper-
ation for extending audio data in a temporal axis direction
and outputting the audio data while maintaining the pitch
of the voice of the audio data (step 312).
[0038] Next, if proceeding to the step 314 as described
above, the control unit 108 calculates a delay time of the
voice received by means of the IP radio broadcasting
with respect to the voice received by means of the radio
broadcasting currently received by the currently-used
tuner.
[0039] Here, this calculation of the delay time is per-
formed as follows.
[0040] In other words, by stopping an operation for
storing the audio data in the tuner memory 114, the con-
trol unit 108 controls so that a storage content of the audio
data of the tuner memory 114 does not change from that
point of time.
[0041] In addition, the control unit 108 controls storing
of audio data in the player memory 115, the audio data
being initially received by means of the IP radio broad-
casting output by the IP radio player 103 and correspond-
ing to a predetermined reproduction time period.
[0042] In addition, the control unit 108 causes the com-
parison unit 116 to search for a portion within the audio
data stored in the tuner memory 114, whose voice pattern
is matched with that of the audio data stored in the player
memory 115, the searching being based on a comparison
between the audio data stored in the tuner memory 114
and the audio data stored in the player memory 115. In
addition, a difference between the reception time of the
audio data stored in the player memory 115 and the re-
ception time of the portion searched within the audio data
stored in the tuner memory 114 is calculated as a delay
time. Note that the reception time of the portion searched
within the audio data stored in the tuner memory 114 is
able to be obtained from a position of the searched por-
tion within a continuum body of the audio data stored in
the tuner memory 114.
[0043] Next, the delay time calculated in the step 314
is set, as a delay target time, in the delay unit 109 (step
316). Note that in a case where such a setting of the
delay time as a delay target time in the delay unit 109 is
performed, it is determined, in the step 310 performed
thereafter, that the delay target time is not "0".
[0044] Here, the delay unit 109, in which the delay tar-
get time is set, time-stretches audio data to be output, to
the extent that the set delay target time and the delay
time of the audio data to be output by the delay unit 109
with respect to the audio data input to the delay unit 109
coincide with each other. In other words, in a case where
the set delay target time is larger than the delay time of
the audio data output by the delay unit 109 at that point
of time, the delay unit 109 continues the time stretch op-
eration for extending the audio data in the temporal axis
direction and outputting the audio data, while maintaining
the pitch of the voice of the relevant audio data, until the
set delay target time and the delay time of the audio data

to be output by the delay unit 109 coincide with each
other.
[0045] On the other hand, in a case where the set delay
target time is smaller than the delay time of the audio
data output by the delay unit 109 at that point of time, the
delay unit 109 performs a time stretch operation for short-
ening the audio data in the temporal axis direction and
outputting the audio data, while maintaining the pitch of
the voice of the relevant audio data, until the set delay
target time and the delay time of the audio data to be
output by the delay unit 109 coincide with each other.
[0046] Note that the time stretch of the audio data is
performed so that the length of the audio data in the tem-
poral axis direction does not change to be greater than
an original length by a predetermined length or more (for
example, 20% of the original length).
[0047] In addition, if the set delay target time and the
delay time of the audio data output by the delay unit 109
coincide with each other, by stopping the time stretch,
the delay unit 109 returns to outputting of the audio data
at a usual reproduction speed and informs the control
unit 108 of the coincidence of the delay times.
[0048] In addition, if the delay time (delay target time)
calculated in the step 314 and the delay time of the audio
data output by the delay unit 109 coincide with each other
and the control unit 108 is informed of the coincidence
of the delay times by the delay unit 109 (step 318), the
control unit 108 switches a voice to be output to the
speakers 113 to the voice received from the IP radio
broadcasting by the IP radio player 103 (step 320). Here,
since, at this point of time, the delay unit 109 is in a state
of delaying, by an amount of the delay time of the audio
data received by means of the IP radio broadcasting with
respect to the audio data currently received by the cur-
rently-used tuner by means of the radio broadcasting,
the audio data received by the currently-used tuner by
means of the radio broadcasting and outputting the audio
data, the audio data output by the speakers 113 is seam-
lessly switched, based on switching of the audio data
output by the selector 110, from the audio data received
by means of the radio broadcasting to the audio data
output by the IP radio player 103.
[0049] In addition, if outputting of a voice from the
speakers 113 is initiated, the voice being received by the
IP radio player 103 by means of the IP radio broadcasting,
whether the reception quality of the radio broadcasting
currently received by the currently-used tuner is restored
to good reception quality is monitored (step 322), and if
the reception quality is restored to good reception quality,
the selector 110 switches, to the audio data output by
the delay unit 109, audio data to be output to the DA
converter 111, thereby switching a voice output to the
speakers 113 to the voice of the radio broadcasting cur-
rently received by the currently-used tuner (step 324).
Here, at this point of time, the delay unit 109 delays, by
an amount of the delay time of the audio data received
by means of the IP radio broadcasting with respect to the
audio data received by means of the radio broadcasting,
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the audio data received by means of the radio broadcast-
ing and outputs the relevant audio data. Therefore, based
on switching of the audio data output by the selector 110,
the audio data output by the speakers 113 is seamlessly
switched from the audio data output by the IP radio player
103 to the audio data by means of the radio broadcasting.
[0050] In addition, the operation for storing the audio
data in the tuner memory 114 is resumed and the IP radio
player 103 is caused to stop receiving the IP radio broad-
casting (step 326), and the processing returns to the
processing operations starting from the step 304. Here,
at the time of stopping receiving the IP radio broadcast-
ing, the IP radio player 103 disconnects mobile commu-
nication of the mobile communication device 104 or the
mobile phone 5 with the WAN 3.
[0051] As above, the seamless switching processing
performed by the control unit 108 is described.
[0052] Note that such seamless switching processing
as described above is terminated if the user instructs to
terminate reception of the currently received radio broad-
casting. In addition, such seamless switching processing
as described above is restarted if the user instructs to
receive a new one of the radio broadcasting stations 2.
[0053] Hereinafter, an example of processing of such
seamless switching processing will be described.
[0054] First, Fig. 4 illustrates a first example of process-
ing of the seamless switching processing.
[0055] At this moment, in Fig. 5, while a reproduction
time period of a predetermined time length (for example,
2 ms) is defined as a unit time, quadrangles surrounding
numeric characters each express audio data or a voice,
which corresponds to the unit time. In addition, quadran-
gles surrounding numeric characters without "’" each ex-
press audio data or a voice, received by the currently-
used tuner by means of the radio broadcasting (the digital
radio broadcasting or the analog radio broadcasting), and
quadrangles surrounding numeric characters with "’"
each express audio data or a voice, received by the IP
radio player 103 by means of the IP radio broadcasting.
In addition, quadrangles whose values of respective nu-
meric characters within the quadrangles are the same
(for example, "4" and "4’") each express audio data or a
voice, whose content is the same. In addition, it is as-
sumed that the tuner memory 114 stores therein audio
data corresponding to the 5 unit times.
[0056] At this moment, it is assumed that "0" is set, as
the delay target time, in the delay unit 109 at a time T0.
In addition, during a time period from the time T0 to a
time T1, during which the currently-used tuner receives
the radio broadcasting in a state of good reception quality,
the selector 110 is set so as to output the audio data
output by the delay unit 109 to the DA converter 111, and
pieces of audio data (0 to 3) received from the radio
broadcasting by the currently-used tuner are output by
the speakers 113 via the selector 110, the DA converter
111, and the amplifier 112 while not being delayed by
the delay unit 109. In addition, the piece of audio data (0
to 3) sequentially output by the currently-used tuner are

sequentially stored in the tuner memory 114, and the
tuner memory 114 in time is put into a state of constantly
storing therein audio data corresponding to 5 unit time
lengths.
[0057] If, in this state, the deterioration of the reception
quality of the radio broadcasting is detected at the time
T1, an reception operation of the IP radio broadcasting
in a simultaneous-broadcasting-relationship with the ra-
dio broadcasting currently received by the currently-used
tuner is initiated in the IP radio player 103. In addition, at
a time T2, reception of the audio data of the IP radio
broadcasting is initiated. On the other hand, during a time
period from the time T1 to the time T2, pieces of audio
data (4 and 5) received from the radio broadcasting by
the currently-used tuner are output by the speakers 113
via the selector 110, the DA converter 111, and the am-
plifier 112 while not being delayed by the delay unit 109,
and the pieces of audio data (4 and 5) are sequentially
stored in the tuner memory 114.
[0058] In addition, if, at the time T2, the reception of
the audio data of the IP radio broadcasting is initiated,
storing of the audio data in the tuner memory 114 is
stopped, and a storage content of the tuner memory 114
is frozen. In addition, a piece of audio data (4’) initially
received by means of the IP radio broadcasting is stored
in the player memory 115.
[0059] In addition, if, at the time T2, the reception of
the audio data of the IP radio broadcasting is initiated,
searching based on a comparison is initiated in the com-
parison unit 116, audio data whose voice pattern is the
same as that of the piece of audio data (4’) in the player
memory 115 is searched for within a continuum body of
the pieces of audio data (1 to 5) stored in the tuner mem-
ory 114, during a time period from the time T2 to a time
T3, and the delay time of the audio data received by
means of the IP radio broadcasting with respect to the
audio data received by means of the radio broadcasting
is calculated based on the reception time of the searched
piece of audio data (4), obtained from a storage position
of the piece of audio data (4) within a continuum body of
the pieces of audio data (1 to 5) stored in the tuner mem-
ory 114. Here, in the time period from the time T2 to the
time T3, the piece of audio data (4’) in the player memory
115 and the piece of audio data (4) in the tuner memory
114 are matched with each other, and 2 unit times are
calculated as the delay time.
[0060] In addition, if, at the time T2, the reception of
the audio data of the IP radio broadcasting is initiated,
the time stretch operation for extending, in the temporal
axis direction, the audio data input by the currently-used
tuner and outputting the relevant audio data while main-
taining the pitch thereof until the delay time is calculated
at the time T3 is initiated in the delay unit 109, and a
piece of audio data (6) extended in the temporal axis
direction is output by the speakers 113 via the selector
110, the DA converter 111, and the amplifier 112.
[0061] In addition, if, at the time T3, the delay time is
calculated, the calculated delay time is set, as the delay
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target time, in the delay unit 109. The set delay target
time (2 unit times) is larger than the delay time (1 unit
time) at this point of time. Therefore, the delay unit 109
continues the time stretch operation for extending, in the
temporal axis direction, the audio data input by the cur-
rently-used tuner and outputting the relevant audio data
while maintaining the pitch thereof, and a piece of audio
data (7) extended in the temporal axis direction is output
by the speakers 113 via the selector 110, the DA con-
verter 111, and the amplifier 112.
[0062] In addition, if, at a time T4 when outputting of
the piece of audio data (7) extended in the temporal axis
direction is completed, the delay time (2 unit times) of
the audio data output by the delay unit 109 with respect
to the audio data input to the delay unit 109 coincides
with the set delay target time (2 unit times), the selector
110 switches audio data to be output to the DA converter
111 from the audio data output by the delay unit 109 to
the audio data output by the IP radio player 103. As a
result, each of voices output by the speakers 113 is
switched from the voice received by means of the digital
radio broadcasting or the analog radio broadcasting to
the voice received by means of the IP radio broadcasting,
and pieces of audio data (8’ to 13’) output by the IP radio
player 103 turn out to be output by the speakers 113 via
the selector 110, the DA converter 111, and the amplifier
112.
[0063] Here, at the time T4, the delay unit 109 is in a
state of delaying, by an amount of the delay time of the
audio data received by means of the IP radio broadcast-
ing with respect to the audio data received by the cur-
rently-used tuner by means of the radio broadcasting,
the audio data received by means of the radio broadcast-
ing and outputting the audio data. Therefore, the audio
data output by the speakers 113 is seamlessly switched
from the audio data received by means of the radio broad-
casting to the audio data output by the IP radio player 103.
[0064] As illustrated in the drawing, in this example, it
takes 2 unit times to calculate the delay time, and it takes
4 unit times for a delay based on the time stretch to reach
the delay target time. In addition, seamless switching is
performed at the time T4 4 unit times after the reception
of the audio data of the IP radio broadcasting is initiated
at the time T2. On the other hand, in a case where de-
laying based on the time stretch is initiated after the cal-
culation of the delay time, a time period required to per-
form seamless switching after initiating the reception of
the audio data of the IP radio broadcasting turns out to
be 6 unit times (2 unit times + 4 unit times). Therefore,
according to the present embodiment, compared with a
case of initiating delaying based on the time stretch after
calculation of the delay time, it is possible to more swiftly
perform seamless switching of an output voice.
[0065] And now, next, at the time T4 when the output-
ting of the piece of audio data (7) extended in the temporal
axis direction is completed, the time stretch based on the
delay unit 109 is stopped, and after the time T4, pieces
of audio data (8 to 15) currently received from the radio

broadcasting by the currently-used tuner are output by
the delay unit 109 at a usual reproduction speed.
[0066] Here, the delay unit 109 includes therewithin a
FIFO type buffer, and in a case where a time other than
"0" is set as the delay target time, the delay unit 109
extracts audio data from the buffer while storing input
audio data in the buffer and outputs the audio data by
time-stretching the audio data in such a manner as the
pieces of audio data (6 and 7) or by time-delaying the
audio data, by an amount of the delay target time, in such
a manner as the pieces of audio data (8 to 15) while not
time-stretching the audio data. Note that pieces of audio
data of thick-bordered quadrangles of the buffer in the
drawing each express audio data currently output by the
delay unit 109.
[0067] Next, if, at a time T5 when outputting of the piec-
es of audio data (8’ to 13’) output by the IP radio player
103 to the speakers 113 is completed, the reception qual-
ity of the currently-used tuner is restored to good recep-
tion quality, the selector 110 switches audio data to be
output to the DA converter 111 from the audio data output
by the IP radio player 103 to the audio data output by the
delay unit 109. In addition, after the time T5, the pieces
of audio data (14 and 15), received from the radio broad-
casting by the currently-used tuner and delayed in the
delay unit 109 by an amount of the delay time of the audio
data received by means of the IP radio broadcasting with
respect to the audio data received by means of the radio
broadcasting, are output by the speakers 113 via the se-
lector 110, the DA converter 111, and the amplifier 112.
[0068] Here, at the time T5, the delay unit 109 delays,
by an amount of the delay time (2 unit times) of the audio
data received by means of the IP radio broadcasting with
respect to the audio data received by means of the radio
broadcasting, the audio data received by means of the
radio broadcasting and outputs the relevant audio data.
Therefore, the audio data output by the speakers 113 is
seamlessly switched from the audio data output by the
IP radio player 103 to the audio data received by means
of the radio broadcasting.
[0069] Next, Fig. 5 illustrates a second example of
processing of the seamless switching processing.
[0070] The second example of processing is an exam-
ple in which the delay time of the audio data of the IP
radio broadcasting with respect to the audio data of the
radio broadcasting currently received by the currently-
used tuner is smaller than that of the first example of
processing illustrated in Fig. 4 and it takes a long time to
calculate the delay time.
[0071] In Fig. 5, it is assumed that "0" is set, as the
delay target time, in the delay unit 109 at a time T0. In
addition, during a time period from the time T0 to a time
T1, during which the currently-used tuner receives the
radio broadcasting in a state of good reception quality,
the selector 110 is set so as to output the audio data
output by the delay unit 109 to the DA converter 111, and
pieces of audio data (0 to 3) received from the radio
broadcasting by the currently-used tuner are output by
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the speakers 113 via the selector 110, the DA converter
111, and the amplifier 112 while not being delayed by
the delay unit 109. In addition, the piece of audio data (0
to 3) sequentially output by the currently-used tuner are
sequentially stored in the tuner memory 114, and the
tuner memory 114 in time is put into a state of constantly
storing therein audio data corresponding to 5 unit time
lengths.
[0072] If, in this state, the deterioration of the reception
quality of the radio broadcasting is detected at the time
T1, the reception operation of the IP radio broadcasting
in a simultaneous-broadcasting-relationship with the ra-
dio broadcasting currently received by the currently-used
tuner is initiated in the IP radio player 103. In addition, at
a time T2, reception of the audio data of the IP radio
broadcasting is initiated. On the other hand, during a time
period from the time T1 to the time T2, pieces of audio
data (4 and 5) received from the radio broadcasting by
the currently-used tuner are output by the speakers 113
via the selector 110, the DA converter 111, and the am-
plifier 112 while not being delayed by the delay unit 109,
and the pieces of audio data (4 and 5) are sequentially
stored in the tuner memory 114.
[0073] In addition, if, at the time T2, the reception of
the audio data of the IP radio broadcasting is initiated,
storing of the audio data in the tuner memory 114 is
stopped, and a storage content of the tuner memory 114
is frozen. In addition, a piece of audio data (5’) initially
received by means of the IP radio broadcasting is stored
in the player memory 115.
[0074] In addition, if, at the time T2, the reception of
the audio data of the IP radio broadcasting is initiated,
searching based on a comparison is initiated in the com-
parison unit 116, audio data whose voice pattern is the
same as that of the piece of audio data (5’) in the player
memory 115 is searched for within a continuum body of
the pieces of audio data (1 to 5) stored in the tuner mem-
ory 114, during a time period from the time T2 to a time
T3, and the delay time of the audio data received by
means of the IP radio broadcasting with respect to the
audio data received by means of the radio broadcasting
is calculated based on the reception time of the searched
piece of audio data (5), obtained from a storage position
of the piece of audio data (5) within a continuum body of
the pieces of audio data (1 to 5) stored in the tuner mem-
ory 114. Here, in the time period from the time T2 to the
time T3, the piece of audio data (5’) in the player memory
115 and the piece of audio data (5) in the tuner memory
114 are matched with each other, and 1 unit time is cal-
culated as the delay time.
[0075] In addition, if, at the time T2, the reception of
the audio data of the IP radio broadcasting is initiated,
the time stretch operation for extending, in the temporal
axis direction, the audio data input by the currently-used
tuner and outputting the relevant audio data while main-
taining the pitch thereof until the delay time is calculated
at the time T3 is initiated in the delay unit 109, and pieces
of audio data (6) and (7) extended in the temporal axis

direction are output by the speakers 113 via the selector
110, the DA converter 111, and the amplifier 112.
[0076] In addition, if, at the time T3, the delay time is
calculated, the calculated delay time is set, as the delay
target time, in the delay unit 109. The set delay target
time (1 unit time) is smaller than the delay time (2 unit
times) at this point of time. Therefore, the delay unit 109
continues the time stretch operation for shortening, in the
temporal axis direction, the audio data input by the cur-
rently-used tuner and outputting the relevant audio data
while maintaining the pitch thereof, and pieces of audio
data (8) and (9) shortened in the temporal axis direction
are output by the speakers 113 via the selector 110, the
DA converter 111, and the amplifier 112.
[0077] In addition, if, at a time T4 when outputting of
the piece of audio data (9) shortened in the temporal axis
direction is completed, the delay time (1 unit time) of the
audio data output by the delay unit 109 with respect to
the audio data input to the delay unit 109 coincides with
the set delay target time (1 unit time), the selector 110
switches audio data to be output to the DA converter 111
from the audio data output by the delay unit 109 to the
audio data output by the IP radio player 103. As a result,
each of voices output by the speakers 113 is switched
from the voice received by means of the digital radio
broadcasting or the analog radio broadcasting, currently
received by the currently-used tuner, to the voice re-
ceived by means of the IP radio broadcasting, and pieces
of audio data (10’ to 14’) output by the IP radio player
103 turn out to be output by the speakers 113 via the
selector 110, the DA converter 111, and the amplifier 112.
[0078] Here, at the time T4, the delay unit 109 is in a
state of delaying, by an amount of the delay time of the
audio data received by means of the IP radio broadcast-
ing with respect to the audio data received by means of
the radio broadcasting, the audio data received by means
of the radio broadcasting and outputting the audio data.
Therefore, the audio data output by the speakers 113 is
seamlessly switched from the audio data received by
means of the radio broadcasting to the audio data output
by the IP radio player 103.
[0079] As illustrated in the drawing, in this example,
seamless switching is performed, at the time T4, 5 unit
times after the reception of the audio data of the IP radio
broadcasting is initiated at the time T2. On the other hand,
in a case where delaying based on the time stretch is
initiated after the calculation of the delay time, a time
period required to perform seamless switching after ini-
tiating the reception of the audio data of the IP radio
broadcasting turns out to be 6 unit times (4 unit times +
2 unit times) in sum total. The reason is that a time period
required to delay the audio data, by 1 unit time, based
on the time stretch for extending in the temporal axis
direction turns out to be 2 unit times in this example.
Therefore, in this example, compared with a case of in-
itiating delaying based on the time stretch after calcula-
tion of the delay time, it is possible to more swiftly perform
seamless switching of an output voice.
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[0080] And now, next, at the time T4 when the output-
ting of the piece of audio data (9) shortened in the tem-
poral axis direction is completed, the time stretch based
on the delay unit 109 is stopped, and after the time T4,
pieces of audio data (10 to 16) currently received from
the radio broadcasting by the currently-used tuner are
output by the delay unit 109 at a usual reproduction
speed.
[0081] Next, if, at a time T5 when outputting of the piec-
es of audio data (10’ to 14’) output by the IP radio player
103 to the speakers 113 is completed, the reception qual-
ity of the currently-used tuner is restored to good recep-
tion quality, the selector 110 switches audio data to be
output to the DA converter 111 from the audio data output
by the IP radio player 103 to the audio data output by the
delay unit 109. In addition, after the time T5, the pieces
of audio data (15 and 16), received from the radio broad-
casting by the currently-used tuner and delayed in the
delay unit 109 by an amount of the delay time of the audio
data received by means of the IP radio broadcasting with
respect to the audio data received by means of the radio
broadcasting, are output by the speakers 113 via the se-
lector 110, the DA converter 111, and the amplifier 112.
[0082] Here, at the time T5, the delay unit 109 delays,
by an amount of the delay time (1 unit time) of the audio
data received by means of the IP radio broadcasting with
respect to the audio data received by means of the radio
broadcasting, the audio data received by means of the
radio broadcasting and outputs the relevant audio data.
Therefore, the audio data output by the speakers 113 is
seamlessly switched from the audio data output by the
IP radio player 103 to the audio data received by means
of the radio broadcasting.
[0083] As above, embodiments of the present inven-
tion are described.
[0084] As described above, according to the present
embodiment, in a case of switching, from a voice received
by a currently-used tuner to a voice received by means
of IP radio broadcasting, a voice to be output after the
voice received by the currently-used tuner is delayed by
an amount of a delay time of the voice received by means
of the IP radio broadcasting with respect to the voice
received by the currently-used tuner, while not delaying,
by the amount of the delay time, a voice by initiating,
subsequent to calculation of the delay time, time stretch
for extending, in a temporal axis direction, the voice re-
ceived by the currently-used tuner and by gradually de-
laying the relevant voice, the time stretch for extending
in the temporal axis direction and outputting the voice is
initiated without waiting for the calculation of the delay
time, and the voice received by the currently-used tuner
is delayed in some extent before processing for calculat-
ing the delay time is completed. Therefore, a time period
required to delay, by an amount of the calculated delay
time by means of the time stretch after the calculation of
the delay time, the voice received by the currently-used
tuner is only a short time period, compared with a case
of initiating the time stretch after the delay time. There-

fore, according to the present embodiment, it becomes
possible to swiftly switch the output voice from a voice
received by means of digital radio broadcasting or analog
radio broadcasting to the voice received by means of IP
radio broadcasting.
[0085] Here, in place of the IP radio player 103, the
above-mentioned radio broadcasting receiver 1 accord-
ing to an embodiment may include a receiver configured
to receive broadcasting of an arbitrary broadcasting sys-
tem or broadcasting medium in a simultaneous-broad-
casting-relationship with the digital radio broadcasting or
the analog radio broadcasting. Note that, in this case,
audio data output by the receiver provided in place of the
IP radio player 103 is processed in the same way as the
audio data output by the IP radio player 103.

Claims

1. A radio broadcasting receiving device (1) capable of
receiving radio broadcasting and concurrent broad-
casting serving as broadcasting in a simultaneous-
broadcasting-relationship with the radio broadcast-
ing, the radio broadcasting receiving device compris-
ing:

a radio receiving unit (101, 102) configured to
receive the radio broadcasting and to output au-
dio data expressing a received voice;
a concurrent broadcasting receiving unit (103)
configured to receive the concurrent broadcast-
ing in a simultaneous-broadcasting-relationship
with the radio broadcasting received by the radio
receiving unit (101, 102) and to output audio da-
ta expressing a received voice;
a delay time calculation unit (108) configured to
calculate a delay time of the audio data output
by the concurrent broadcasting with respect to
the audio data output by the radio receiving unit
(101, 102);
a delay unit (109) configured to delay, by a time
period corresponding to a set delay target time,
the audio data output by the radio receiving unit
(101, 102), and to output the audio data;
a control unit (108) configured to set, as the de-
lay target time, the delay time calculated by the
delay time calculation unit (108) in the delay unit
(109); and
a selection unit (110) configured to selectively
define, as output target audio data, one of the
audio data output by the delay unit (109) and
the audio data output by the concurrent broad-
casting receiving unit (103) and to output a voice
of the output target audio data to a user, wherein
the control unit (108) is configured to cause the
concurrent broadcasting receiving unit (103) to
initiate reception of the concurrent broadcasting
at the time of switching the output target audio

17 18 



EP 3 089 385 A1

11

5

10

15

20

25

30

35

40

45

50

55

data from the audio data output by the delay unit
(109) to the audio data output by the concurrent
broadcasting receiving unit (103), the control
unit (108) is configured to cause the delay unit
(109) to initiate a time-extended output opera-
tion for extending, in a temporal axis direction,
the audio data output by the radio receiving unit
(101, 102) and outputting the audio data and to
cause the delay time calculation unit (108) to
initiate calculation of the delay time if the con-
current broadcasting receiving unit (103) initi-
ates outputting of the audio data, the control unit
(108) is configured to set, as the delay target
time, the calculated delay time in the delay unit
(109) if the delay time calculation unit (108) cal-
culates the delay time, and the control unit (108)
is configured to cause the selection unit (110)
to switch the output target audio data to the audio
data output by the concurrent broadcasting re-
ceiving unit (103) if a delay time of the audio
data output by the delay unit (109) reaches the
delay target time, and
after the delay target time is set, the delay unit
(109) is configured to continuously perform the
time-extended output operation until the delay
of the audio data output by the delay unit (109)
reaches the delay target time.

2. The radio broadcasting receiving device (1) accord-
ing to Claim 1, wherein
the delay unit (109) is configured to
continuously perform the time-extended output op-
eration until the delay of the audio data output by the
delay unit (109) reaches the delay target time in a
case where, at a point of time when the delay target
time is set, the delay time of the audio data output
by the delay unit (109) is smaller than the set delay
target time, and
to stop the time-extended output operation, to initiate
a time-shortened output operation for shortening, in
the temporal axis direction, the audio data output by
the radio receiving unit (101, 102) and outputting the
audio data, and to continuously perform the time-
shortened output operation until the delay of the au-
dio data output by the delay unit (109) reaches the
delay target time in a case where, at a point of time
when the delay target time is set, the delay time of
the audio data output by the delay unit (109) is larger
than the set delay target time.

3. The radio broadcasting receiving device (1) accord-
ing to Claim 1 or 2, wherein
the delay unit (109) is configured to
stop, at a point of time when the delay of the audio
data output by the delay unit (109) reaches the delay
target time, the time-extended output operation and
to initiate an operation for time-delaying, by an
amount of a delay target time, the audio data output

by the radio receiving unit (101, 102) and outputting
the audio data in a case where, at a point of time
when the delay target time is set, the delay time of
the audio data output by the delay unit (109) is small-
er than the set delay target time, and
to stop the time-extended output operation, to initiate
a time-shortened output operation for shortening, in
the temporal axis direction, the audio data output by
the radio receiving unit (101, 102) and outputting the
audio data, to stop the time-shortened output oper-
ation at a point of time when the delay of the audio
data output by the delay unit (109) reaches the delay
target time, and to initiate an operation for time-de-
laying, by an amount of a delay target time, the audio
data output by the radio receiving unit (101, 102) and
outputting the audio data in a case where, at a point
of time when the delay target time is set, the delay
time of the audio data output by the delay unit (109)
is larger than the set delay target time, and
the control unit (108) is configured to cause the se-
lection unit (110) to switch the output target audio
data to the audio data time-delayed, by an amount
of the delay target time, and output by the delay unit
(109), at the time of switching the output target audio
data from the audio data output by the concurrent
broadcasting receiving unit (103) to the audio data
output by the delay unit (109).

4. The radio broadcasting receiving device (1) accord-
ing to one of Claims 1-3, wherein
the control unit (108) is configured to
cause the concurrent broadcasting receiving unit
(103) to initiate reception of the concurrent broad-
casting in a case where the delay time calculated by
the delay time calculation unit (108) is set, as the
delay target time, in the delay unit (109) at the time
of switching the output target audio data from the
audio data output by the delay unit (109) to the audio
data output by the concurrent broadcasting receiving
unit (103), wherein the control unit (108) is config-
ured to cause the delay time calculation unit (108)
to initiate calculation of the delay time without caus-
ing the delay unit (109) to initiate the time-extended
output operation if the concurrent broadcasting re-
ceiving unit (103) initiates outputting of the audio da-
ta, the control unit (108) is configured to set, as the
delay target time, the calculated delay time in the
delay unit (109) if the delay time calculation unit (108)
calculates the delay time, and the control unit (108)
is configured to cause the selection unit (110) to
switch the output target audio data to the audio data
output by the concurrent broadcasting receiving unit
(103) if a delay time of the audio data output by the
delay unit (109) reaches the delay target time, and
the delay unit (109) is configured to
perform the time-extended output operation until the
delay of the audio data output by the delay unit (109)
reaches the delay target time in a case where, at a
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point of time when the delay target time is set, the
delay time of the audio data output by the delay unit
(109) is smaller than the set delay target time, where-
in the delay unit (109) is configured to stop the time-
extended output operation and to initiate an opera-
tion for time-delaying, by an amount of a delay target
time, the audio data output by the radio receiving
unit (101, 102) and outputting the audio data if the
delay of the audio data output by the delay unit (109)
reaches the delay target time, and
to perform a time-shortened output operation for
shortening, in the temporal axis direction, the audio
data output by the radio receiving unit (101, 102) and
outputting the audio data until the delay of the audio
data output by the delay unit (109) reaches the delay
target time in a case where, at a point of time when
the delay target time is set, the delay time of the
audio data output by the delay unit (109) is larger
than the set delay target time, wherein the delay unit
(109) is configured to stop the time-shortened output
operation and to initiate an operation for time-delay-
ing, by an amount of a delay target time, the audio
data output by the radio receiving unit (101, 102) and
outputting the audio data if the delay of the audio
data output by the delay unit (109) reaches the delay
target time.

5. The radio broadcasting receiving device (1) accord-
ing to Claim 4, wherein
the control unit (108) is configured to cause the se-
lection unit (110) to switch the output target audio
data to the audio data time-delayed, by an amount
of the delay target time, and output by the delay unit
(109), at the time of switching the output target audio
data from the audio data output by the concurrent
broadcasting receiving unit (103) to the audio data
output by the delay unit (109).

6. The radio broadcasting receiving device (1) accord-
ing to any one of Claims 1, 2, 3, 4, and 5, wherein
the concurrent broadcasting is IP radio broadcast-
ing, and
the concurrent broadcasting receiving unit (103) is
an IP radio player (103) that receives the IP radio
broadcasting and that outputs audio data expressing
a received voice.

7. The radio broadcasting receiving device (1) accord-
ing to any one of Claims 1, 2, 3, 4, 5, and 6, wherein
the radio broadcasting is at least one of digital radio
broadcasting and analog radio broadcasting.

8. The radio broadcasting receiving device (1) accord-
ing to any one of Claims 1, 2, 3, 4, 5, 6, and 7, wherein
the radio broadcasting receiving device (1) is an in-
vehicle type radio broadcasting receiving device in-
stalled in a vehicle.

9. A seamless switching method for seamlessly switch-
ing a voice output to a user from a received voice of
radio broadcasting to a received voice of concurrent
broadcasting in a radio broadcasting receiving de-
vice (1) capable of receiving the radio broadcasting
and the concurrent broadcasting serving as broad-
casting in a simultaneous-broadcasting-relationship
with the radio broadcasting, the seamless switching
method comprising:

a step of initiating reception of the concurrent
broadcasting (308);
a step of initiating a time-extended output oper-
ation, which is used for extending, in a temporal
axis direction, the received voice of the radio
broadcasting and which is used for outputting
the received voice to the user, and initiating cal-
culation of a delay time of the received voice of
the concurrent broadcasting with respect to the
received voice of the radio broadcasting if re-
ception of the received voice of the concurrent
broadcasting is initiated (312, 314); and
a step of switching, to the received voice of the
concurrent broadcasting, the voice output to the
user if a delay time based on the time-extended
output operation of the received voice of the ra-
dio broadcasting reaches the delay target time
after the delay time is calculated (318, 320).

10. The seamless switching method according to Claim
9, wherein
the concurrent broadcasting is IP radio broadcast-
ing, and
the radio broadcasting is at least one of digital radio
broadcasting and analog radio broadcasting.

11. The seamless switching method according to any
one of Claims 9 and 10, wherein
the radio broadcasting receiving device (1) is an in-
vehicle type radio broadcasting receiving device in-
stalled in a vehicle.
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