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processing unit (108) for performing delay processing on
audio data of DAB broadcasting to synchronize with au-
dio data of IP broadcasting in a case that a reception
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switching to the DAB alternate station is not available
while receiving the DAB broadcasting, delay processing
on the DAB broadcasting is started at earlier timing com-
pared to a case that the switching to the DAB alternate
station is available. This prevents that switching to the
IP broadcasting is performed even when the contents
same as the DAB broadcasting is continuously available
from an DAB alternate station.

10
BROADCAST RECEIVER
101 102 103 108 109
FIRST FIRST DELAY
RECEIVING »! DEMODULATION DAB BUFFER PROCESSING
UNIT (DAB) UTT lNﬂ
A
)} Y 107
DELAY TIME
> CALCULATION 10 | UIRoL
UNIT
\ THRESHOLD VALUE UNIT
SELECTION UN(T
) 10a
104 105 106 THRESHOLD VALUE
SECOND SECOND —{ IP BUFFER STORAGE UNIT
RECENING | DEMODULATION
L UNIT (IP) ONIT -
Y ~M
AMPLIFIER
12

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 160 065 A1 2

Description

[0001] The presentinvention relates to a broadcast re-
ceiver and an output control method and is especially
preferable to be applied to a broadcast receiver and an
output control method that are configured to output
broadcasting of different standards as selectively switch-
ing therebetween.

[0002] Conventionally, there has been proposed is a
broadcast receiver that is capable of receiving two types
of different standard broadcasting having the same con-
tents (for example, digital audio broadcast (DAB) broad-
casting and Internet protocol (IP) broadcasting, frequen-
cy modulation (FM) broadcasting and IP broadcasting,
DAB broadcasting and FM broadcasting, or the like) and
outputting the two types of broadcasting as selectively
switching therebetween. With this proposal, for example,
when the reception environment of one of the broadcast-
ing becomes poor, the output is switched to the other of
the broadcasting so that the user can continuously listen
to the same contents.

[0003] However, there is a case that a time difference
is generated between the two types of broadcasting re-
ceived by the broadcastreceiver. For example, regarding
the broadcast receiver that is made to output DAB broad-
casting and IP broadcasting as selectively switching ther-
ebetween, the IP broadcasting is transmitted to the
broadcast receiver from the broadcast station via a pro-
vider, an Internet server, and the like. Thus, it is known
that there is a time difference between the DAB broad-
casting and IP broadcasting received by the broadcast
receiver, which means that the IP broadcasting is re-
ceived with a delay after the reception of the DAB broad-
casting.

[0004] Thus, conventionally, there has been created a
technique that realizes seamless switching between two
types of broadcasting by synchronizing output timings of
the two types of broadcasting to cancel the time differ-
ence between the two types of broadcasting.

[0005] For example, following Patent Literature 1 dis-
closes a technique, for a radio broadcast receiver that
can receive respective analog radio broadcasting and IP
radio broadcasting, to calculate a time difference by com-
paring the time that the radio broadcasting data is ac-
quired and the time of broadcasting included in data dis-
tributed from a server and synchronize them by executing
delay processing based on the difference.

Citation List
Patent Literature

[0006] Patent Literature 1: JP 2011-014994 A

[0007] However, with the conventional broadcast re-
ceiver, there may be a case that a reception level of DAB
broadcasting is reduced and DAB broadcasting cannot
be received while delay processing of the DAB broad-
casting is being executed. In this case, there occurs a
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problem that the delay processing of the DAB broadcast-
ing is interrupted and the switching to the IP broadcasting
cannot be performed seamlessly.

[0008] Figs. 11A and 11B are diagrams illustrating ex-
amples of an operation by a conventional broadcast re-
ceiver. In the examples illustrated in Figs. 11A and 11B,
the conventional broadcast receiver is made so that,
when a reception level of DAB broadcasting becomes
lower than a predetermined threshold value th, delay
processing of the DAB broadcasting is started. Further,
when the reception level of the DAB broadcasting be-
comes lower than a reception possible level, it causes
that the DAB broadcasting cannot be received.

[0009] Here, as illustrated in Fig. 11A, if the delay
processing on the DAB broadcasting can be finished
within a period after the reception level of the DAB broad-
casting becomes lower than the threshold value th and
the delay processing on the DAB broadcasting is started
and before it becomes that the DAB broadcasting cannot
be received (that is, before the reception level of the DAB
broadcasting becomes lower than the reception possible
level), the switching to the output of the IP broadcasting
can be performed seamlessly at the timing that the DAB
broadcasting output timing and IP broadcasting output
timing are synchronized.

[0010] However, since the way how the reception level
of the DAB broadcasting is reduced varies each time, as
illustrated in Fig. 11B, there may be a case that the DAB
broadcasting cannot be received since the reception lev-
el of the DAB broadcasting becomes lower than the re-
ception possible level earlier than expected while exe-
cuting the delay processing on the DAB broadcasting. In
this case, since the delay processing of the DAB broad-
casting is interrupted, the switching to output of the IP
broadcasting cannot be performed seamlessly.

[0011] Here,itis possible to make the timing to perform
delay processing on the DAB broadcasting earlier by set-
ting the threshold value th relatively high; however, if the
value is set higher than needed, switching from the DAB
broadcasting to the IP broadcasting frequently occurs.
Since the reception of the IP broadcasting requires a
communication charge, it is preferable not to switch to
the IP broadcasting as possible.

[0012] The present invention has been made to ad-
dress the above problem and has an object to provide a
broadcast receiver that synchronizes one broadcasting
with another broadcasting in delay processing while pre-
venting the switching to the another broadcasting as pos-
sible and performing seamless switching if the switching
is performed.

[0013] The invention relates to a broadcast receiver
and output control method according to the independent
claims. Embodiments are disclosed in the dependent
claims.

[0014] According to an embodiment of the present in-
vention, in a broadcast receiver that is made to start a
calculation of delay time between first standard broad-
casting and second standard broadcasting and delay
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processing on audio data of the first standard broadcast-
ing when a reception level of the first standard broad-
casting becomes lower than a predetermined threshold
value and to synchronize output timing of the audio data
of the first standard broadcasting with output timing of
the audio data of the second standard broadcasting, in
a case that there is no alternate station switchable from
a broadcast station of the first standard broadcasting, it
is made to determine whether or not the reception level
of the first standard broadcasting becomes lower than
the predetermined threshold value by using, as a prede-
termined threshold value, a threshold value which is
greater than a threshold value which is used in a case
that there is an alternate station.

[0015] According to an embodiment of the present in-
vention having the above described configuration, in a
case that the switching from the broadcast station to an
alternate station cannot be performed while receiving the
first standard broadcasting, the delay processing on the
first standard broadcasting is started at earlier timing
compared to a case that the switching can be performed.
With this, the period of time that the delay processing on
the first standard broadcasting can be performed before
it fails to receive the first standard broadcasting can be
practically extended. This can reduce the possibility that
the delay processing on the first standard broadcasting
is interrupted.

[0016] Further, according to the present invention, in
a case that switching from the broadcast station to the
alternate station is available while receiving the first
standard broadcasting, the delay processing on the first
standard broadcasting is started at later timing compared
to the case that the switching is not available. This pre-
vents that the switching to the second standard broad-
casting is performed even though the same contents as
the first standard broadcasting can be continuously re-
ceived from the alternate station.

[0017] Thus, according to the present invention, while
preventing the switching to another broadcasting as pos-
sible, the switching can be performed seamlessly if the
switching is performed.

Brief Description of Drawings
[0018]

Fig. 1 is a block diagram illustrating a functional con-
figuration example of a broadcast receiver according
to a first embodiment of the present invention.

Fig. 2 is a flowchart illustrating an example of a proc-
ess by the broadcast receiver according to the first
embodiment of the present invention.

Figs. 3A and 3B are diagrams illustrating examples
of operation by the broadcast receiver according to
the first embodiment of the present invention.

Fig. 4 is a block diagram illustrating a functional con-
figuration example of a broadcast receiver according
to a second embodiment of the present invention.
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Fig. 5is a flowchart illustrating an example of a proc-
ess by the broadcast receiver according to the sec-
ond embodiment of the present invention.

Figs. 6A and 6B are diagrams illustrating examples
of operation by the broadcast receiver according to
the second embodiment of the present invention.
Fig. 7 is a block diagram illustrating a functional con-
figuration example of a broadcast receiver according
to a third embodiment of the present invention.

Fig. 8 is a flowchart illustrating an example of a proc-
ess by the broadcast receiver according to the third
embodiment of the present invention.

Figs. 9A and 9B are diagrams illustrating examples
of operation by the broadcast receiver according to
the third embodiment of the present invention.
Figs. 10A and 10B are diagrams illustrating exam-
ples of operation by the broadcast receiver according
to the third embodiment of the present invention.
Figs. 11A and 11B are diagrams illustrating exam-
ples of operation by a conventional broadcast receiv-
er.

Description of Embodiments
First Embodiment

[0019] Hereinafter, embodiments of the presentinven-
tion will be explained with reference to the drawings. Fig.
1is a block diagramiillustrating a functional configuration
example of a broadcast receiver 10 according to a first
embodiment of the present invention. The broadcast re-
ceiver 10 of Fig. 1 is a device capable of receiving DAB
broadcasting (an example of first standard broadcasting)
and IP broadcasting (an example of second standard
broadcasting) and outputting audio data of the DAB
broadcasting and audio data of the IP broadcasting to a
speaker 12 as selectively switching therebetween.
[0020] As illustrated in Fig. 1, the broadcast receiver
10 includes, as its functional configuration, a first receiv-
ing unit 101, a first demodulation unit 102, a DAB buffer
103, a second receiving unit 104, a second demodulation
unit 105, an IP buffer 106, a delay time calculation unit
107, a delay processing unit 108, an output control unit
109, and a threshold value selection unit 110. Further,
the broadcastreceiver 10 includes a threshold value stor-
age unit 10a.

[0021] The above respective function blocks 101 to
110 may be composed of any of hardware, a digital signal
processor (DSP), and software. For example, when be-
ing composed of software, the above function blocks 101
to 110 are composed of a CPU, a RAM, a ROM and the
like of an FM buffer and realized by operation of a pro-
gram stored in a storage medium such as a RAM, aROM,
hard disk, a semiconductor memory, or the like.

[0022] Thefirstreceiving unit101 receives a broadcast
wave of the DAB broadcasting. The first demodulation
unit 102 demodulates the broadcast wave of the DAB
broadcasting received by the first receiving unit 101. The
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DAB buffer 103 stores audio data of the DAB broadcast-
ing which is generated by the demodulation of the broad-
cast wave of the DAB broadcasting by the first demodu-
lation unit 102.

[0023] Here, in a case that there is an alternate station
of DAB broadcasting (hereinafter, referred to as a "DAB
alternate station") which can be switched from the broad-
cast station of the currently received DAB broadcasting,
the firstreceiving unit 101 switches the broadcast station
forreceiving the broadcast wave of the DAB broadcasting
from the broadcast station of the currently received DAB
broadcasting to a switchable DAB alternate station when
areception level of the currently receiving broadcast sta-
tion becomes lower than a predetermined reception level
(hereinafter, referred to as a "DAB alternate station
switch level"). Here, the alternate station of the DAB
broadcasting that is switchable from the broadcast sta-
tion of the currently received DAB broadcasting is a DAB
alternate station that provides a service same as the cur-
rently receiving DAB broadcast station and has a recep-
tion level which is greater than the DAB alternate station
switch level. The first receiving unit 101 can specify a
DAB alternate station switchable from the broadcast sta-
tion of the currently received DAB broadcasting by refer-
ring to service linking information included in DAB frame
data output from the first demodulation unit 102 for ex-
ample.

[0024] The second receiving unit 104 receives com-
munication data of IP broadcasting. The second demod-
ulation unit 105 demodulates the communication data of
the IP broadcasting received by the second receiving unit
104. The IP buffer 106 stores audio data of the IP broad-
casting generated by the demodulation of the communi-
cation data of the IP broadcasting by the second receiving
unit 104.

[0025] The IP broadcasting received by the second re-
ceiving unit 104 has contents same as the DAB broad-
casting received by the first receiving unit 101. Itis noted
thatthe IP broadcasting received by the second receiving
unit 104 is received with a delay from the DAB broad-
casting received by the first receiving unit 101. While the
first receiving unit 101 directly receives the broadcast
wave of the DAB broadcasting, the second receiving unit
104 receives the communication data of the IP broad-
casting transmitted from a broadcast station via a pro-
vider and an Internet server.

[0026] The output control unit 109 outputs DAB broad-
casting audio data generated by the first demodulation
unit 102 and IP broadcasting audio data generated by
the second demodulation unit 105 as selectively switch-
ing therebetween. Here, the output of the DAB broad-
casting audio data is given priority over the output of the
IP broadcasting audio data. For example, when the re-
ception level of the DAB broadcasting is equal to or great-
er than a predetermined threshold value, the output con-
trol unit 109 outputs the DAB broadcasting audio data.
On the other hand, when the reception level of the DAB
broadcasting becomes lower than the predetermined
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threshold value, the output control unit 109 outputs the
IP broadcasting audio data after the delay processing
unit 108 finishes the delay processing on the DAB broad-
casting audio data. The audio data output from the output
controlunit 109 is amplified by an amplifier 11 and outputs
as sound from the speaker 12.

[0027] The delay time calculation unit 107 calculates
delay time between the DAB broadcasting received by
the first receiving unit 101 and the IP broadcasting re-
ceived by the second receiving unit 104. For example,
the delay time calculation unit 107 compares the DAB
broadcasting audio data stored in the DAB buffer 103
and the IP broadcasting audio data stored in the IP buffer
106 and specifies same data between the DAB broad-
casting audio data stored in the DAB buffer 103 and the
IP broadcasting audio data stored in the IP buffer 106.
Then, the delay time calculation unit 107 calculates delay
time between the DAB broadcasting and the IP broad-
casting based on a reception timing of the IP broadcast-
ing audio data stored in the IP buffer 106 and a reception
timing of the same data specified in the DAB buffer 103.
[0028] The delay processing unit 108 performs delay
processing (time stretch) on the DAB broadcasting audio
data according to the delay time calculated by the delay
time calculation unit 107. With this, the delay processing
unit 108 synchronizes an output timing of the DAB broad-
casting audio data output from the output control unit 109
with an output timing of the IP broadcasting audio data
output from the output control unit 109.

[0029] Here, the start timing of the delay processing
by the delay processing unit 108 is defined by the pre-
determined threshold value which is used to determine
switching to the IP broadcasting. As the predetermined
threshold value, a different threshold value (a first thresh-
old value th1 or a second threshold value th2) is selected
by the threshold value selection unit 110 based on pres-
ence or absence of a DAB alternate station switchable
from the broadcast station that is currently receiving the
DAB broadcasting.

[0030] In a case that there is a DAB alternate station
switchable from the broadcast station that is currently
receiving the DAB broadcasting, the threshold value se-
lection unit 110 selects the second threshold value th2
as the predetermined threshold value to determine the
switching to the IP broadcasting from a plurality of thresh-
old values stored in the threshold value storage unit 10a.
Onthe otherhand, in a case thatthere is no DAB alternate
station switchable from the broadcast station that is cur-
rently receiving the DAB broadcasting, the threshold val-
ue selection unit 110 selects the first threshold value th1
which is greater than the second threshold value th2 as
the predetermined threshold value to determine the
switching to the IP broadcasting from the plurality of
threshold values stored in the threshold value storage
unit 10a.

[0031] By referring to the service linking information
included in the DAB frame data which is output from the
first demodulation unit 102 for example, the threshold
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value selection unit 110 can specify the presence or ab-
sence of a DAB alternate station switchable from the
broadcast station that is currently receiving the DAB
broadcasting (a DAB alternate station having a reception
level which is greater than the DAB alternate station
switch level).

[0032] At timing when the reception level of the DAB
broadcasting becomes lower than a predetermined
threshold value that is selected by the threshold value
selection unit 110, the delay processing unit 108 starts
the delay time calculation by the delay time calculation
unit 107 and the delay processing on the DAB broadcast-
ing audio data. In other words, in a case that there is a
DAB alternate station switchable from the broadcast sta-
tion that is currently receiving the DAB broadcasting, at
the timing when the reception level of the DAB broad-
casting becomes lower than the second threshold value
th2 selected by the threshold value selection unit 110,
the delay processing unit 108 starts the delay time cal-
culation by the delay time calculation unit 107 and the
delay processing on the DAB broadcasting audio data.
Ontheotherhand, in acase that there is no DAB alternate
station switchable from the broadcast station of currently
received DAB broadcasting, at timing when the reception
level of the DAB broadcasting becomes lower than the
first threshold value th1 selected by the threshold value
selection unit 110, the delay processing unit 108 starts
the delay time calculation by the delay time calculation
unit 107 and the delay processing on the DAB broadcast-
ing audio data.

[0033] Here, the second threshold value th2 is smaller
than the DAB alternate station switch level at the timing
that the first receiving unit 101 switches to the DAB al-
ternate station. This prevents that switching to the IP
broadcasting is performed even when there is a DAB
alternate station.

Example of Processes by Broadcast Receiver 10

[0034] Fig. 2 is a flowchart illustrating an example of a
process by the broadcast receiver 10 according to the
first embodiment of the present invention. The process
illustrated in Fig. 2 is executed, for example, when the
power of the broadcast receiver 10 is turned on.

[0035] Here, althoughitis notillustrated in Fig. 2, when
the power of the broadcast receiver 10 is turned on, the
first receiving unit 101 starts to receive the broadcast
wave of the DAB broadcasting and, in response to this,
the first demodulation unit 102 demodulates the broad-
cast wave of the DAB broadcasting and the DAB buffer
103 stores the DAB broadcasting audio data. Further,
the second receiving unit 104 starts to receive the broad-
cast wave of the IP broadcasting and, inresponse to this,
the second demodulation unit 105 demodulates the
broadcast wave of the IP broadcasting and IP buffer 106
stores the IP broadcasting audio data.

[0036] Firstly, the threshold value selection unit 110
determines whether or not there is a DAB alternate sta-
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tion (step S202). Here, when the threshold value selec-
tion unit 110 determines that there is a DAB alternate
station (step S202: Yes), the threshold value selection
unit 110 selects the second threshold value th2 from the
threshold value storage unit 10a (step S204).

[0037] Afterthat, thefirstreceiving unit 101 determines
whether or not the reception level of the currently re-
ceived DAB broadcasting is lower than the DAB alternate
station switch level (step S206). Here, when the first re-
ceiving unit 101 determines that the reception level of
the currently received DAB broadcasting is lower than
the DAB alternate station switch level (step S206: Yes),
the first receiving unit 101 switches the broadcast station
for receiving the DAB broadcasting to the DAB alternate
station (step S208). Then, the broadcast receiver 10 re-
executes step S202 and subsequent processes. On the
other hand, when the first receiving unit 101 determines
that the reception level of the currently received DAB
broadcasting is lower than the DAB alternate station
switch level (step S206: No), the broadcast receiver 10
re-executes step S202 and subsequent processes.
[0038] On the other hand, when the threshold value
selection unit 110 determines that there is no DAB alter-
nate station (step S202: No), the threshold value selec-
tion unit 110 selects the first threshold value th1 from the
threshold value storage unit 10a (step S210). After that,
the first receiving unit 101 determines whether or not the
reception level of the currently received DAB broadcast-
ing is lower than the first threshold value th1 that is se-
lected in step S210 (step S212).

[0039] Here, when the first receiving unit 101 deter-
mines that the reception level of the currently received
DAB broadcasting is not lower than the first threshold
value th1 (step S212: No), the broadcast receiver 10 re-
executes step S202 and subsequent processes. On the
other hand, when the first receiving unit 101 determines
that the reception level of the currently received DAB
broadcasting is lower than the first threshold value th1
(step S212: Yes), the delay time calculation unit 107 cal-
culates delay time between the DAB broadcasting and
the IP broadcasting (step S214). Then, the delay
processing unit 108 starts the delay processing on the
DAB broadcasting audio data corresponding to the delay
time calculated in step S214 (step S216).

[0040] Then, the delay processing unit 108 determines
whether or not the delay time calculated in step S214
has been canceled by the delay processing on the DAB
broadcasting audio data which is started in step S216
(step S218). Here, when the delay processing unit 108
determines that the delay time has not been solved (step
S218: No), the delay processing unit 108 re-executes the
determination process of step S218.

[0041] On the other hand, when the delay processing
unit 108 determines that the delay time has been can-
celed (step S218: Yes), the delay processing unit 108
ends the delay processing on the DAB broadcasting au-
dio data (step S220). Then, the output control unit 109
switches from the output of the DAB broadcasting audio
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data to the output of the IP broadcasting audio data (step
S222). Then, the broadcast receiver 10 ends the series
of the processes illustrated in Fig. 2.

Operation Example

[0042] Figs.3A and 3B are diagrams illustrating exam-
ples of operation by the broadcast receiver 10 according
to the first embodiment of the present invention. Fig. 3A
illustrates an example of the operation by the broadcast
receiver 10 in a case there is no DAB alternate station.
Fig. 3B illustrates an example of the operation by the
broadcast receiver 10 in a case that there is a DAB al-
ternate station.

[0043] As illustrated in Fig. 3A, in a case that there is
no DAB alternate station, the threshold value selection
unit 110 selects the first threshold value th1 and the delay
processing unit 108 starts the delay processing on the
DAB broadcasting when the DAB broadcasting reception
level becomes lower than the first threshold value th1.
As illustrated in Fig. 3A, the first threshold value th1 is a
value greater than the second threshold value th2 which
is applied when there is a DAB alternate station. With
this, the delay processing on the DAB broadcasting by
the delay processing unit 108 is started at earlier timing
compared to the case that there is a DAB alternate sta-
tion. As a result, the switching to the IP broadcasting can
be executed seamlessly since the delay processing of
the DAB broadcasting can be ended at timing before it
fails to receive the DAB broadcasting.

[0044] On the other hand, as illustrated in Fig. 3B, in
acase thatthere is a DAB alternate station (DAB-2) while
receiving the DAB broadcasting (DAB-1), the threshold
value selection unit 110 selects the second threshold val-
ue th2 and the delay processing unit 108 starts the delay
processing on the DAB broadcasting (DAB-1) when the
reception level of the DAB broadcasting (DAB-1) be-
comes lower than the second threshold value th2. Here,
as illustrated in Fig. 3B, the second threshold value th2
is set as a value lower than the DAB alternate station
switch level. Thus, in a case that there is a DAB alternate
station, switching to the DAB alternate station (DAB-2)
is performed at timing when the reception level of the
DAB broadcasting (DAB-1) becomes lower than the DAB
alternate station switch level before the reception level
of the DAB broadcasting (DAB-1) becomes lower than
the second threshold value th2.

[0045] Here, the example illustrated in Fig. 3B shows
a condition that there is no further switchable DAB alter-
nate station at the timing when the switching to the DAB
alternate station (DAB-2) is performed. Thus, the first
threshold value th1 is selected by the threshold value
selection unit 110 at the timing when the switching to the
DAB alternate station (DAB-2) is performed. Accordingly,
the delay processing unit 108 starts the delay processing
on the DAB broadcasting (DAB-2) when the reception
level of the DAB broadcasting (DAB-2) becomes lower
than the first threshold value th1. In other words, the
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switching to the IP broadcasting can be performed seam-
lessly since the delay processing of the DAB broadcast-
ing (DAB-2) can be started and ended at earlier timing
before it fails to receive the DAB broadcasting (DAB-2),
after being switched to the DAB alternate station (DAB-
2), similarly to the example of Fig. 3A.

[0046] As described above, according to the first em-
bodiment of the present invention, in a case that the
switching to the DAB alternate station cannot be per-
formed while receiving the DAB broadcasting, the delay
processing on the DAB broadcasting is started at earlier
timing compared to a case that when the switching can
be executed. Thus, the period of time that the delay
processing on the DAB broadcasting can be executed is
practically extended before it fails to receive the DAB
broadcasting. This can reduce the possibility that the de-
lay processing on the DAB broadcasting is interrupted.
[0047] Further, according to the first embodiment of
the present invention, in a case the switching to the DAB
alternate station can be performed while receiving the
DAB broadcasting, the delay processing on the DAB
broadcasting is started at later timing compared to the
case that the switching cannot be performed. This pre-
vents that the switching to the IP broadcasting is execut-
ed even when the reception from the DAB alternate sta-
tion is continuously available.

[0048] Thus, according to the first embodiment of the
present invention, when the switching to the IP broad-
casting is performed, the switching can be performed
seamlessly as possible, while preventing the switching
to the IP broadcasting as possible.

Second Embodiment

[0049] Next, a second embodiment of the present in-
vention will be explained. Fig. 4 is a block diagram illus-
trating a functional configuration example of a broadcast
receiver 20 according to the second embodiment of the
present invention. The broadcast receiver 20 illustrated
in Fig. 4 is a device capable of receiving FM broadcasting
(an example of a first standard broadcasting) and IP
broadcasting (an example of a second standard broad-
casting) and outputting, to the speaker 12, FM broad-
casting audio data and IP broadcasting audio data as
selectively switching therebetween.

[0050] As illustrated in Fig. 4, the broadcast receiver
20 includes, as its functional configuration, a first receiv-
ing unit 201, a first demodulation unit 202, an FM buffer
203, a second receiving unit 204, a second demodulation
unit 205, an IP buffer 206, a delay time calculation unit
207, a delay processing unit 208, an output control unit
209, and a threshold value selection unit 210. Further,
the broadcastreceiver 20 includes a threshold value stor-
age unit 20a.

[0051] Theabove described function blocks 2010210
can be composed of any of hardware, a digital signal
processor (DSP), and software. For example, when it is
composed of software, the above function blocks 201 to
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210 are actually composed of a CPU, a RAM, a ROM,
and the like of a computer and are realized by operation
of a program stored in a storage medium such as a RAM,
a ROM, a hard disk, semiconductor memory and the like.
[0052] Thefirstreceiving unit201 receives a broadcast
wave of FM broadcasting. The first demodulation unit
202 demodulates the broadcast wave of the FM broad-
casting received by the first receiving unit 201. The FM
buffer 203 stores the FM broadcasting audio data which
is generated by the demodulation of the broadcast wave
ofthe FM broadcasting by the first demodulation unit 202.
[0053] Here, in a case that there is an alternate station
of FM broadcasting which is switchable from a broadcast
station of currently received FM broadcasting (hereinaf-
ter referred to as "FM alternate station"), when a recep-
tion level of the currently received broadcast station be-
comes lower than a predetermined reception level (here-
inafter, referred to as "FM alternate station switch level"),
the firstreceiving unit 201 switches the broadcast station
for receiving the broadcast wave of the FM broadcasting
from the broadcast station of currently received FM
broadcasting to the switchable FM alternate station.
Here, the alternate station of the FM broadcasting switch-
able from the broadcast station of the currently received
FM broadcasting provides the same service as the cur-
rently receiving FM broadcast station and is an FM alter-
nate station which has a reception level greater than the
FM alternate station switch level. The first receiving unit
201 can specify the FM alternate station switchable from
the broadcast station of the currently received FM broad-
casting by referring to service linking information included
in FM broadcasting data output from the first demodula-
tion unit 202, for example.

[0054] The second receiving unit 204 receives com-
munication data of IP broadcasting. The second demod-
ulation unit 205 demodulates communication data of the
IP broadcasting received by the second receiving unit
204. The IP buffer 206 stores IP broadcasting audio data
which is generated by that the demodulation of the com-
munication data of the IP broadcasting by the second
receiving unit 204.

[0055] The IP broadcasting received by the second re-
ceiving unit 204 has the same contents as the FM broad-
casting received by the first receiving unit 201. Here, the
IP broadcasting received by the second receiving unit
204 is received with a delay after the FM broadcasting
received by the first receiving unit 201. This is because,
while the first receiving unit 201 directly receives the
broadcast wave of the FM broadcasting, the second re-
ceiving unit 204 receives the communication data of the
IP broadcasting transmitted from the broadcast station
via a provider and an Internet server.

[0056] The output control unit 209 outputs the audio
data of the FM broadcasting generated by the first de-
modulation unit 202 and the audio data of the IP broad-
casting generated by the second demodulation unit 205
as selectively switching therebetween. Here, the output
of the FM broadcasting audio data is given priority over

10

15

20

25

30

35

40

45

50

55

the output of the IP broadcasting audio data. For exam-
ple, when the reception level of the FM broadcasting is
equal to or greater than the predetermined threshold val-
ue, the output control unit 209 outputs the FM broadcast-
ing audio data. On the other hand, when the reception
level of the FM broadcasting becomes lower than the
predetermined threshold value, the output control unit
209 outputs the IP broadcasting audio data after the delay
processing unit 208 finishes the delay processing on the
FM broadcasting audio data. The audio data output from
the output control unit 209 is amplified by the amplifier
11 and output as sound from the speaker 12.

[0057] The delay time calculation unit 207 calculates
delay time between the FM broadcasting received by the
first receiving unit 201 and the IP broadcasting received
by the second receiving unit 204. For example, the delay
time calculation unit 207 compares the FM broadcasting
audio data stored in the FM buffer 203 and the IP broad-
casting audio data stored in the IP buffer 206 and spec-
ifies the same data as the IP broadcasting audio data
stored in the IP buffer 206 from the FM broadcasting au-
dio data stored in the FM buffer 203. Then, the delay time
calculation unit 207 calculates delay time between the
IP broadcasting and the FM broadcasting based on the
reception timing of the IP broadcasting audio data stores
in the IP buffer 206 and the reception timing of the same
data specified in the FM buffer 203.

[0058] The delay processing unit 208 executes delay
processing (time stretch) on the FM broadcasting audio
data according to the delay time calculated by the delay
time calculation unit 207. With this, the delay processing
unit 208 synchronizes the output timing of the FM broad-
casting audio data output by the output control unit 209
with the output timing of the IP broadcasting audio data
output by the output control unit 209.

[0059] Here, the start timing of the delay processing
by the delay processing unit 208 is defined by a prede-
termined threshold value for determining switching to the
IP broadcasting. As the predetermined threshold value,
a different threshold value (a fourth threshold value th4
or afifth threshold value th5) is selected by the threshold
value selection unit 210 according to the presence or
absence of an FM alternate station switchable from the
broadcast station of the currently received FM broadcast-
ing.

[0060] In a case that there is an FM alternate station
switchable from the broadcast station of currently re-
ceived the FM broadcasting, the threshold value selec-
tion unit 210 selects the fifth threshold value th5 (which
is another example of the "second threshold value" de-
scribed in the claims) from a plurality of threshold values
stored in the threshold value storage unit 20a as a pre-
determined threshold value used to determine switching
to the IP broadcasting. On the other hand, in a case that
there is no FM alternate station switchable from the
broadcast station of the currently received FM broadcast-
ing, the threshold value selection unit 210 selects the
fourth threshold value th4 (which is another example of
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the "first threshold value" described in the claims) which
is greater than the fifth threshold value th5 from the plu-
rality of threshold values stored in the threshold value
storage unit 20a as the predetermined threshold value
used to determine the switching to the IP broadcasting.
[0061] The threshold value selection unit 210 can
specify whether or not there is an FM alternate station
switchable from the broadcast station of the currently re-
ceived FM broadcasting (a DAB alternate station with a
reception level greater than the FM alternate station
switch level) by referring to the service linking information
included in the FM broadcasting data output from the first
demodulation unit 202, for example.

[0062] The delay processing unit 208 starts the delay
time calculation by the delay time calculation unit 207
and delay processing on the FM broadcasting audio data
at the timing when the FM broadcasting reception level
becomes lower than the predetermined threshold value
selected by the threshold value selection unit 210. In oth-
er words, in a case that there is an FM alternate station
switchable from the broadcast station of the currently re-
ceived FM broadcasting, the delay processing unit 208
starts the delay time calculation by the delay time calcu-
lation unit 207 and the delay processing on the FM broad-
casting audio data at the timing when the FM broadcast-
ing reception level becomes lower than the fifth threshold
value th5 selected by the threshold value selection unit
210. On the other hand, in a case that there is no FM
alternate station switchable from the broadcast station
of the currently received FM broadcasting, the delay
processing unit 208 starts the delay time calculation by
the delay time calculation unit 207 and the delay process-
ing on the FM broadcasting audio data at the timing when
the FM broadcasting reception level becomes lower than
the fourth threshold value th4 selected by the threshold
value selection unit 210.

[0063] Here, thefifth threshold value th5 is smaller than
the FM alternate station switch level which is used when
the first receiving unit 201 performs switching to the FM
alternate station. This prevents a case that the switching
to the IP broadcasting is performed even when there is
an FM alternate station.

Example of Process by Broadcast Receiver 20

[0064] Fig. 5 is a flowchart illustrating an example of a
process by the broadcast receiver 20 according to the
second embodiment of the present invention. The proc-
ess illustrated in Fig. 5 is executed, for example, when
the power of the broadcast receiver 20 is turned on.

[0065] Here, althoughitis notillustrated in Fig. 5, when
the power of the broadcast receiver 20 is turned on, the
first receiving unit 201 starts to receive a broadcast wave
of the FM broadcasting and, in response to this, the first
demodulation unit 202 starts to demodulate the broad-
cast wave of the FM broadcasting and the FM buffer 203
starts to store the FM broadcasting audio data. Further,
the second receiving unit 204 starts to receive a broad-
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castwave of the IP broadcasting and, in response to this,
the second demodulation unit 205 starts to demodulate
the broadcast wave of the IP broadcasting and the IP
buffer 206 starts to store IP broadcasting audio data.
[0066] Firstly, the threshold value selection unit 210
determines whetheror notthere is an FM alternate station
(step S502). Here, when the threshold value selection
unit 210 determines that there is an FM alternate station
(step S502: Yes), the threshold value selection unit 210
selects the fifth threshold value th5 from the threshold
value storage unit 20a (step S504).

[0067] Afterthat, thefirstreceiving unit201 determines
whether or not the reception level of the currently re-
ceived FM broadcasting is lower than the FM alternate
station switch level (step S506). Here, when the first re-
ceiving unit 201 determines that the reception level of
the currently received FM broadcasting is lower than the
FM alternate station switch level (step S506: Yes), the
first receiving unit 201 switches the broadcast station for
receiving the FM broadcasting to the FM alternate station
(step S508). Then, the broadcastreceiver 20 re-executes
step S502 and subsequent processes. On the other
hand, when the first receiving unit 201 determines that
the reception level of the currently received FM broad-
casting is not lower than the FM alternate station switch
level (step S506: No), the broadcast receiver 20 re-exe-
cutes step S502 and subsequent processes.

[0068] On the other hand, when the threshold value
selection unit 210 determines that there is no FM alter-
nate station (step S502: No), the threshold value selec-
tion unit 210 selects the fourth threshold value th4 from
the threshold value storage unit 20a (step S510). After
that, the first receiving unit 201 determines whether or
notthe reception level ofthe currently received FM broad-
casting is lower than the fourth threshold value th4 se-
lected by the step S510 (step S512).

[0069] Here, when the first receiving unit 201 deter-
mines that the reception level of the currently received
FM broadcasting is not lower than the fourth threshold
value th4 (step S512: No), the broadcast receiver 20 re-
executes step S502 and subsequent processes. On the
other hand, when the first receiving unit 201 determines
that the reception level of the currently received FM
broadcasting is lower than the fourth threshold value th4
(step S512: Yes), the delay time calculation unit 207 cal-
culates delay time between the FM broadcasting and the
IP broadcasting (step S514). Then, the delay processing
unit 208 starts delay processing on the FM broadcasting
audio data, according to the delay time calculated in step
S514 (step S516).

[0070] Then,the delay processing unit 208 determines
whether or not the delay time calculated in step S514
has been canceled by the delay processing on the FM
broadcasting audio data, which is started in step S516
(step S518). Here, when the delay processing unit 208
determines that the delay time has not been canceled
(step S518: No), the delay processing unit 208 re-exe-
cutes the determination process in step S518.
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[0071] On the other hand, when the delay processing
unit 208 determines that the delay time has been can-
celed (step S518: Yes), the delay processing unit 208
ends the delay processing on the FM broadcasting audio
data (step S520). Then, the output control unit 209
switches from the output of the FM broadcasting audio
data to the output of the IP broadcasting audio data (step
S$522). Then, the broadcast receiver 20 ends the series
of processes in Fig. 5.

Operation Example

[0072] Figs.6A and 6B are diagrams illustrating exam-
ples of operation by the broadcast receiver 20 according
to the second embodiment of the present invention. Fig.
6A illustrates an example of the operation by the broad-
cast receiver 20 in a case that there is no FM alternate
station. Fig. 6B illustrates an example of the operation
by the broadcast receiver 20 in a case that there is an
FM alternate station.

[0073] As illustrated in Fig. 6A, when there is no FM
alternate station, the fourth threshold value th4 is select-
ed by the threshold value selection unit 210 and, when
the reception level of the FM broadcasting becomes low-
er than the fourth threshold value th4, the delay process-
ing unit 208 starts the delay processing on the FM broad-
casting. As illustrated in Fig. 6A, the fourth threshold val-
ue th4 is a value greater than the fifth threshold value th5
which is used in a case that there is an FM alternate
station. With this, the delay processing on the FM broad-
casting by the delay processing unit 208 is started at
earlier timing compared to the case that there is an FM
alternate station. As a result, the switching to the IP
broadcasting can be performed seamlessly since the de-
lay processing on the FM broadcasting is ended at earlier
timing before it fails to receive the FM broadcasting.
[0074] Ontheotherhand, asillustratedinFig.6B, when
there is an FM alternate station (FM-2) while receiving
the FM broadcasting (FM-1), the fifth threshold value th5
is selected by the threshold value selection unit 210 and,
when the reception level of the FM broadcasting (FM-1)
becomes lower than the fifth threshold value th5, the de-
lay processing unit 208 starts the delay processing on
the FM broadcasting (FM-1). Here, as illustrated in Fig.
6B, the fifth threshold value th5 is set as a value smaller
than the FM alternate station switch level. Thus, in a case
that there is an FM alternate station, the switching to the
FM alternate station (FM-2) is performed at the timing
when the reception level of the FM broadcasting (FM-1)
becomes lower than the FM alternate station switch level,
before the reception level of the FM broadcasting (FM-
1) becomes lower than the fifth threshold value th5.
[0075] Here, the example illustrated in Fig. 6B shows
a condition that there is no further switchable FM alter-
nate station at the timing when the switching to the FM
alternate station (FM-2) is performed. Thus, at the timing
of the switching to the FM alternate station (FM-2), the
fourth threshold value th4 is being selected by the thresh-
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old value selection unit 210. In response to this, when
the reception level of the FM broadcasting (FM-2) be-
comes lower than the fourth threshold value th4, the delay
processing unit 208 starts the delay processing on the
FM broadcasting (FM-2). In other words, the switching
to the IP broadcasting can be performed seamlessly
since the delay processing on the FM broadcasting (FM-
2) can be ended at earlier timing before it fails to receive
the FM broadcasting (FM-2), after switching to the FM
alternate station (FM-2), similarly to the example of Fig.
6A.

[0076] As described above, according to the second
embodiment of the present invention, in a case that the
switching to the FM alternate station cannot be performed
while receiving the FM broadcasting, the delay process-
ing on the FM broadcasting is started at earlier timing
compared to the case that the switching can be per-
formed. Thus, the period of time that the delay processing
on the FM broadcasting can be executed before it fails
toreceive the FM broadcasting can be practically extend-
ed. This reduces the possibility that the delay processing
of the FM broadcasting is interrupted.

[0077] Further, according to the second embodiment
of the present invention, in a case that the switching to
the FM alternate station can be performed while receiving
the FM broadcasting, the delay processing on the FM
broadcasting is started at later timing compared to the
case that the switching cannot be performed. This can
prevent a case that the switching to the IP broadcasting
is performed even when the reception from the FM alter-
nate station is continuously available.

[0078] Thus, according to the second embodiment of
the presentinvention, when the switching to the IP broad-
casting is performed, the switching can be performed
seamlessly as possible, while preventing the switching
to the IP broadcasting as possible.

Third Embodiment

[0079] Next, a third embodiment of the present inven-
tion will be explained. Fig. 7 is a block diagram illustrating
afunctional configuration example of a broadcast receiv-
er 30 according to the third embodiment of the present
invention. The broadcast receiver 30 illustrated in Fig. 7
is a device that is capable of receiving DAB broadcasting
(an example of first standard broadcasting), IP broad-
casting (an example of second standard broadcasting),
and FM broadcasting (an example of third standard
broadcasting) and outputting, to the speaker 12, DAB
broadcasting audio data, IP broadcasting audio data, and
FM broadcasting audio data as selectively switching ther-
ebetween.

[0080] As illustrated in Fig. 7, the broadcast receiver
30includes, as a functional configuration, afirst receiving
unit 301, a first demodulation unit 302, a DAB buffer 303,
a second receiving unit 304, a second demodulation unit
305, an IP buffer 306, a delay time calculation unit 307,
a delay processing unit 308, an output control unit 309,
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athreshold value selection unit 310, a third receiving unit
311, a third demodulation unit 312, and an FM buffer 313.
Further, the broadcast receiver 30 includes a threshold
value storage unit 30a.

[0081] The above described function blocks 301t0313
can be composed of any of hardware, a digital signal
processor (DSP), and software. For example, when it is
composed of software, the above described function
blocks 301 to 313 are actually composed of a CPU, a
RAM, a ROM or the like of a computer and realized by
operation of a program stored in a storage medium such
as a RAM, a ROM, a hard disk, a semiconductor memory
and the like.

[0082] Thefirstreceiving unit 301 receives a broadcast
wave of DAB broadcasting. The first demodulation unit
302 demodulates the broadcast wave of the DAB broad-
casting received by the first receiving unit 301. The DAB
buffer 303 stores DAB broadcasting audio data generat-
ed by the demodulation of the broadcast wave of the DAB
broadcasting by the first demodulation unit 302.

[0083] The second receiving unit 304 receives com-
munication data of IP broadcasting. The second demod-
ulation unit 305 demodulates the communication data of
the IP broadcasting received by the second receiving unit
304. The IP buffer 306 stores audio data of the IP broad-
casting generated by the demodulation of the IP broad-
casting communication data by the second receiving unit
304.

[0084] The IP broadcasting received by the second re-
ceiving unit 304 has the same contents as the DAB broad-
casting received by the first receiving unit 301 (or the FM
broadcasting received by third receiving unit 311). Here,
the IP broadcasting received by the second receiving unit
304 is received with a delay after the DAB broadcasting
received by the first receiving unit 301 (or the FM broad-
casting received by the third receiving unit 311). This is
because that while the first receiving unit 301 directly
receives the broadcast wave of the DAB broadcasting
(or the third receiving unit 311 directly receives the broad-
cast wave of the FM broadcasting), the second receiving
unit 304 receives the IP broadcasting communication da-
ta transmitted from the broadcast station via a provider
and an Internet server.

[0085] The third receiving unit 311 receives broadcast
wave of FM broadcasting. The third demodulation unit
312 demodulates the broadcast wave of FM broadcast-
ing received by the third receiving unit 311. The FM buffer
313 stores FM broadcasting audio data generated by the
demodulation of the broadcast wave of the FM broad-
casting by the third demodulation unit 312.

[0086] In a case that there is a DAB alternate station
switchable from a broadcast station of the currently re-
ceived DAB broadcasting, when the reception level of
the currently received DAB broadcasting becomes lower
than a predetermined reception level (hereinafter, re-
ferred to as a "DAB alternate station switch level"), the
first receiving unit 301 switches the broadcast station for
receiving the DAB broadcasting to the DAB alternate sta-
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tion switchable from the broadcast station of the currently
received DAB broadcasting.

[0087] Further, in a case that there is an FM broad-
casting alternate station switchable from the broadcast
station of the currently received FM broadcasting, when
the reception level of the currently receiving broadcast
station becomes lower than a predetermined reception
level (hereinafter, referred to as an "FM alternate station
switch level"), the third receiving unit 311 switches the
broadcast station for receiving the broadcast wave of FM
broadcasting to the FM alternate station switchable from
the broadcast station of the currently received FM broad-
casting.

[0088] Further, in a case that there is an FM alternate
station switchable from the broadcast station of the cur-
rently received DAB broadcasting, when the reception
level of the currently received DAB broadcasting be-
comes lower than a predetermined reception level (here-
inafter, referred to as a "DAB-FM alternate station switch
level"), the broadcast receiver 30 switches from the DAB
broadcasting reception by the first receiving unit 301 to
the FM broadcasting reception by the third receiving unit
311.

[0089] In a case that the first receiving unit 301 is re-
ceiving the DAB broadcasting, the output control unit 309
outputs DAB broadcasting audio data when the reception
level of DAB broadcasting is equal to or greater than a
predetermined threshold value (any one of the first
threshold value th1, second threshold value th2, and third
threshold value th3). On the other hand, when the recep-
tion level of the DAB broadcasting becomes lower than
the predetermined threshold value, the output control unit
309 outputs IP broadcasting audio data after the delay
processing unit 308 executes the delay processing on
the DAB broadcasting.

[0090] Further, in a case that the third receiving unit
311 is receiving the FM broadcasting, the output control
unit 309 outputs FM broadcasting audio data when the
reception level of FM broadcasting is equal to or greater
than a predetermined threshold value (the fourth thresh-
old value th4 or fifth threshold value th5). On the other
hand, when the reception level of the FM broadcasting
becomes lower than the predetermined threshold value,
the output control unit 309 outputs IP broadcasting audio
data after the delay processing unit 308 executes the
delay processing on FM broadcasting.

[0091] Further, when the DAB broadcasting reception
by the firstreceiving unit 301 is switched to the FM broad-
casting reception by the third receiving unit 311 in re-
sponse to thatthe reception level of the currently received
DAB broadcasting becomes lower than the DAB-FM al-
ternate station switch level, the output control unit 309
switches from output of the DAB broadcasting audio data
to output of the FM broadcasting audio data.

[0092] Here,the audio data output from the output con-
trol unit 309 is amplified by the amplifier 11 and output
as sound from the speaker 12.

[0093] When switching from the DAB broadcasting to
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the IP broadcasting, the delay time calculation unit 307
calculates delay time between the IP broadcasting re-
ceived by the second receiving unit 304 and the DAB
broadcasting received by the first receiving unit 301. For
example, the delay time calculation unit 307 compares
the DAB broadcasting audio data stored in the DAB buffer
303 and the IP broadcasting audio data stored in the IP
buffer 306 and specifies the same data as the IP broad-
casting audio data stored in the IP buffer 306 from the
DAB broadcasting audio data stored in the DAB buffer
303. Then, the delay time calculation unit 307 calculates
delay time between the IP broadcasting and the DAB
broadcasting based on the reception timing of the IP
broadcasting audio data stored in the IP buffer 306 and
the reception timing of the same data specified in the
DAB buffer 303.

[0094] On the other hand, when switching from the FM
broadcasting to the IP broadcasting, the delay time cal-
culation unit 307 calculates delay time between the IP
broadcasting received by the second receiving unit 304
and the FM broadcasting received by the third receiving
unit311. For example, the delay time calculation unit 307
compares the FM broadcasting audio data stored in the
FM buffer 313 and the IP broadcasting audio data stored
in the IP buffer 306 and specifies the same data as the
IP broadcasting audio data stored in the IP buffer 306
from the FM broadcasting audio data stored in the FM
buffer 313. Then, the delay time calculation unit 307 cal-
culates delay time between the IP broadcasting and the
FM broadcasting based on the reception timing of the IP
broadcasting audio data stored in the IP buffer 306 and
the reception timing of the same data specified in the FM
buffer 313.

[0095] When switching from the DAB broadcasting to
the IP broadcasting, the delay processing unit 308 per-
forms delay processing (time stretch) on the DAB broad-
casting audio data according to the delay time between
the DAB broadcasting and IP broadcasting, which is cal-
culated by the delay time calculation unit 307. With this
configuration, the delay processing unit 308 synchroniz-
es the output timing of the DAB broadcasting audio data
output by the output control unit 309 with the output timing
of the IP broadcasting audio data output by the output
control unit 309.

[0096] On the other hand, when switching from the FM
broadcasting to the IP broadcasting, the delay process-
ing unit 308 performs delay processing (time stretch) on
the FM broadcasting audio data according to delay time
between the FM broadcasting and the IP broadcasting,
which is calculated by the delay time calculation unit 307.
With this configuration, the delay processing unit 308
synchronizes the output timing of the FM broadcasting
audio data output by the output control unit 309 with the
output timing of the IP broadcasting audio data output by
the output control unit 309.

[0097] Here, the start timing of the delay processing
by the delay processing unit 308 is determined based on
the reception level of the DAB broadcasting or FM broad-
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casting and the predetermined threshold value used to
determine the switching to the IP broadcasting. As the
predetermined threshold value, a different threshold val-
ue (the first threshold value th1, second threshold value
th2, third threshold value th3, fourth threshold value th4,
or fifth threshold value th5) is selected by the threshold
value selection unit 310 based on the presence or ab-
sence of a DAB alternate station or an FM alternate sta-
tion switchable from the broadcast station of currently
received DAB broadcasting or the presence or absence
of an FM alternate station switchable from the broadcast
station of the currently received FM broadcasting.
[0098] For example, in a case that the first receiving
unit 301 is receiving the DAB broadcasting, when there
is no DAB alternate station switchable from the broadcast
station of the currently received DAB broadcasting and
there is an FM alternate station switchable from the
broadcast station of the currently received DAB broad-
casting, the threshold value selection unit 310 selects
the third threshold value th3 as a predetermined thresh-
old value used to determine the switching to the IP broad-
casting from the plurality of threshold values stored in
the threshold value storage unit 30a.

[0099] Further, in a case that the first receiving unit 301
is receiving the DAB broadcasting, when there is a DAB
alternate station switchable from the broadcast station
ofthe currently received DAB broadcasting, the threshold
value selection unit 310 selects the second threshold val-
ue th2, which is greater than the third threshold value
th3, as a predetermined threshold value used to deter-
mine the switching to the IP broadcasting from the plu-
rality of threshold values stored in the threshold value
storage unit 30a.

[0100] Further, in a case that the first receiving unit 301
is receiving the DAB broadcasting, when there is no DAB
alternate station switchable from the broadcast station
of the currently received DAB broadcasting and there is
no FM alternate station switchable from the broadcast
station of currently received DAB broadcasting either,
the threshold value selection unit 310 selects the first
threshold value th1, which is greater than the second
threshold value th2, as a predetermined threshold value
used to determine the switching to the IP broadcasting
from the plurality of threshold values stored in the thresh-
old value storage unit 30a.

[0101] On the other hand, in a case that the third re-
ceiving unit 311 is receiving the FM broadcasting, when
there is an FM alternate station switchable from the
broadcast station of the currently received FM broadcast-
ing, the threshold value selection unit 310 selects the fifth
threshold value th5 as a predetermined threshold value
used to determine the switching to the IP broadcasting
from the plurality of threshold values stored in the thresh-
old value storage unit 30a.

[0102] Further, in a case that the third receiving unit
311 is receiving the FM broadcasting, when there is no
FM alternate station switchable from the broadcast sta-
tion of the currently received FM broadcasting, the
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threshold value selection unit 310 selects the fourth
threshold value th4, which is greater than the fifth thresh-
old value th5, as a predetermined threshold value used
to determine the switching to the IP broadcasting from
the plurality of threshold values stored in the threshold
value storage unit 30a.

[0103] The delay processing unit 308 starts the delay
time calculation by the delay time calculation unit 307
and the delay processing on audio data of DAB broad-
casting or FM broadcasting at the timing when the recep-
tion level of the DAB broadcasting or FM broadcasting
becomes lower than the predetermined threshold value
selected by the threshold value selection unit 310.
[0104] In other words, in a case that the first receiving
unit 301 is receiving DAB broadcasting, when there is no
DAB alternate station switchable from the broadcast sta-
tion of the currently received DAB broadcasting and there
is an FM alternate station switchable from the broadcast
station of the currently received DAB broadcasting, the
delay processing unit 308 starts the delay time calcula-
tion by the delay time calculation unit 307 and the delay
processing on the DAB broadcasting audio data at timing
when the DAB broadcasting reception level becomes
lower than the third threshold value th3 selected by the
threshold value selection unit 310.

[0105] Further,ina case thatthe first receiving unit 301
is receiving the DAB broadcasting, when there is a DAB
alternate station switchable from the broadcast station
of the currently received DAB broadcasting, the delay
processing unit 308 starts the delay time calculation by
the delay time calculation unit 307 and the delay process-
ing on the DAB broadcasting audio data at the timing
when the DAB broadcasting reception level becomes
lower than the second threshold value th2 selected by
the threshold value selection unit 310.

[0106] Further,ina case thatthe first receiving unit 301
is receiving DAB broadcasting, when there is no DAB
alternate station switchable from the broadcast station
of the currently received DAB broadcasting and there is
no FM alternate station switchable from the broadcast
station of the currently received DAB broadcasting either,
the delay processing unit 308 starts the delay time cal-
culation by the delay time calculation unit 307 and the
delay processing on the DAB broadcasting audio data at
the timing when the DAB broadcasting reception level
becomes lower than the first threshold value th1 selected
by the threshold value selection unit 310.

[0107] On the other hand, in a case that the third re-
ceiving unit 311 is receiving the FM broadcasting, when
there is an FM alternate station switchable from the
broadcast station of the currently received FM broadcast-
ing, the delay processing unit 308 starts the delay time
calculation by the delay time calculation unit 307 and the
delay processing on the FM broadcasting audio data at
the timing when the FM broadcasting reception level be-
comes lower than the fifth threshold value th5 selected
by the threshold value selection unit 310.

[0108] Further, in a case that the third receiving unit
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311 is receiving the FM broadcasting, when there is no
FM alternate station switchable from the broadcast sta-
tion of the currently received FM broadcasting, the delay
processing unit 308 starts the delay time calculation by
the delay time calculation unit 307 and the delay process-
ing on the FM broadcasting audio data at the timing when
the FM broadcasting reception level becomes lower than
the fourth threshold value th4 selected by the threshold
value selection unit 310.

[0109] Here, the second threshold value th2 is smaller
than the DAB alternate station switch level used to switch
the current reception of DAB broadcasting to the DAB
alternate station. This prevents a case that the switching
to the IP broadcasting is performed when the DAB broad-
casting reception condition by the first receiving unit 301
becomes poor, even if there is a DAB alternate station.
[0110] Further, the third threshold value th3 is smaller
than the DAB-FM alternate station switch level used to
switch the current reception of the DAB broadcasting to
the FM alternate station. This prevents a case that the
switching to the IP broadcasting is performed when the
reception condition of the DAB broadcasting by the first
receiving unit 301 becomes poor, even if there is an FM
alternate station.

[0111] Further, the fifth threshold value th5 is smaller
than the FM alternate station switch level used to switch
the current reception of the FM broadcasting to the FM
alternate station. This prevents a case that the switching
to the IP broadcasting is performed when the reception
condition of the FM broadcasting by the third receiving
unit 311 becomes poor, even if there is an FM alternate
station.

Example of Process by Broadcast receiver 30

[0112] Fig. 8 is a flowchart illustrating an example of a
process by the broadcast receiver 30 according to the
third embodiment of the present invention. The process
illustrated in Fig. 8 is, for example, executed when the
power of the broadcast receiver 30 is turned on.

[0113] Here, althoughiitis notillustrated in Fig. 8, when
the power of the broadcast receiver 30 is turned on, the
first receiving unit 301 starts to receive a broadcast wave
of the DAB broadcasting and, in response to this, the first
demodulation unit 302 demodulates the broadcast wave
of the DAB broadcasting and the DAB buffer 303 stores
DAB broadcasting audio data. Further, the second re-
ceiving unit 304 starts to receive a broadcast wave of the
IP broadcasting, and in response to this, the second de-
modulation unit 305 demodulates the broadcast wave of
the IP broadcasting and the IP buffer 306 stores IP broad-
casting audio data.

[0114] Further, the third receiving unit 311 starts to re-
ceive a broadcast wave of the FM broadcasting, and in
response to this, the third demodulation unit 312 demod-
ulates the broadcast wave of the FM broadcasting and
the FM buffer 313 stores FM broadcasting audio data.
[0115] Firstly, the broadcast receiver 30 determines
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whether or not the DAB broadcasting is being received
(step S801). Here, when the broadcast receiver 30 de-
termines that the DAB broadcasting is being received
(step S801: Yes), the broadcast receiver 30 proceeds
the process to step S802. On the other hand, when the
broadcast receiver 30 determines that the DAB broad-
casting is not being received (in other words, the FM
broadcasting is being received) (step S801: No), the
broadcast receiver 30 ends the series of processes illus-
trated in Fig. 8 and executes the process during the re-
ception of the FM broadcasting by the third receiving unit
311 (the explanation is omitted since the process is same
as that in Fig. 5) (step S818).

[0116] In step S802, the threshold value selection unit
310 determines whether or not there is a DAB alternate
station. Here, when the threshold value selection unit 310
determines that there is a DAB alternate station (step
S802: Yes), the threshold value selection unit 310 selects
the second threshold value th2 from the threshold value
storage unit 30a (step S804). After that, the first receiving
unit 301 determines whether or not the reception level of
the currently received DAB broadcasting becomes lower
than the DAB alternate station switch level (step S806).
[0117] Here, when the first receiving unit 301 deter-
mines that the reception level of the currently received
DAB broadcasting is lower than the DAB alternate station
switch level (step S806: Yes), the first receiving unit 301
switches the broadcast station for receiving the DAB
broadcasting to the DAB alternate station (step S808).
Then, the broadcast receiver 30 re-executes step S802
and subsequent processes. On the other hand, when the
firstreceiving unit 301 determines that the reception level
or the currently received DAB broadcasting is not lower
than the DAB alternate station switch level (step S806:
No), the broadcast receiver 30 re-executes step S802
and subsequent processes.

[0118] On the other hand, when the threshold value
selection unit 310 determines that there is no DAB alter-
nate station (step S802: No), the threshold value selec-
tion unit 310 determines whether or not there is an FM
alternate station (step S810).

[0119] In step S810, when the threshold value selec-
tion unit 310 determines that there is an FM alternate
station (step S810: Yes), the threshold value selection
unit 310 selects the third threshold value th3 from the
threshold value storage unit 30a (step S812). After that,
the first receiving unit 301 determines whether or not the
reception level of the currently received DAB broadcast-
ing becomes lower than the DAB-FM alternate station
switch level (step S814).

[0120] In step S814, when the first receiving unit 301
determines that the reception level of the currently re-
ceived DAB broadcasting is lower than the DAB-FM al-
ternate station switch level (step S814: Yes), the broad-
cast receiver 30 switches from the reception of DAB
broadcasting by the first receiving unit 301 to reception
of FM broadcasting by the third receiving unit 311 (step
S816). After that, the broadcast receiver 30 ends the se-
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ries of the processes illustrated in Fig. 8 and executes
the process during the process during the reception of
the FM broadcasting by the third receiving unit 311 (the
explanation is omitted since the process is same as that
in Fig. 5) (step S818).

[0121] On the other hand, in step S814, when the first
receiving unit 301 determines that the reception level of
the currently received DAB broadcasting is not lower than
the DAB-FM alternate station switch level (step S814:
No), the broadcast receiver 30 re-executes step S802
and subsequent processes.

[0122] In step S810, when the threshold value selec-
tion unit 310 determines that there is no FM alternate
station (step S810: No), the threshold value selection unit
310selects thefirstthreshold value th1 from the threshold
value storage unit 30a (step S820). After that, the first
receiving unit 301 determines whether or not the recep-
tion level of the currently received DAB broadcasting be-
comes lower than the first threshold value th1 selected
in step S820 (step S822).

[0123] Here, when the first receiving unit 301 deter-
mines that the reception level of the currently received
DAB broadcasting is not lower than the first threshold
value th1 (step S822: No), the broadcast receiver 30 re-
executes step S802 and subsequent processes. On the
other hand, when the first receiving unit 301 determines
that the reception level of the currently received DAB
broadcasting is lower than the first threshold value th1
(step S822: Yes), the delay time calculation unit 307 cal-
culates delay time between the IP broadcasting and the
DAB broadcasting (step S824). Then, the delay process-
ing unit 308 starts the delay processing on the DAB
broadcasting audio data according to the delay time cal-
culated in step S824 (step S826).

[0124] Then, the delay processing unit 308 determines
whether or not the delay time calculated in step S824 by
the delay processing on the DAB broadcasting audio da-
ta, whichis started in step S826, has been canceled (step
S828). Here, when the delay processing unit 308 deter-
mines that the delay time has not been canceled (step
S828: No), the delay processing unit 308 re-executes the
determination process in step S828.

[0125] On the other hand, when the delay processing
unit 308 determines that the delay time has been can-
celed (step S828: Yes), the delay processing unit 308
ends the delay processing on the DAB broadcasting au-
dio data (step S830). Then, the output control unit 309
switches from output of DAB broadcasting audio data to
output of IP broadcasting audio data (step S832). Then,
the broadcast receiver 30 ends the series of the proc-
esses in Fig. 8.

Operation Example

[0126] Figs. 9A, 9B, 10A, and 10B are diagrams illus-
trating examples of operation by the broadcast receiver
30 according to the third embodiment of the present in-
vention.
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[0127] Fig. 9A illustrates an example of the operation
by the broadcast receiver 30 in a case that there is no
DAB alternate station or FM alternate station while re-
ceiving DAB broadcasting. Further, Fig. 9B illustrates an
example of the operation by the broadcast receiver 30 in
a case that there is a DAB alternate station while receiv-
ing the DAB broadcasting. Further, Figs. 10A and 10B
illustrate examples of the operation by the broadcast re-
ceiver 30 in a case that there is no DAB alternate station
and there is an FM alternate station while receiving the
DAB broadcasting.

[0128] As illustrated in Fig. 9A, in a case that there is
no DAB alternate station or FM alternate station while
receiving the DAB broadcasting, the first threshold value
th1 is selected by the threshold value selection unit 310
and, when the reception level of DAB broadcasting be-
comes lower than the first threshold value th1, the delay
processing unit 308 starts the delay processing on DAB
broadcasting. As illustrated in Fig. 9A, the first threshold
value th1 is a value greater than the second threshold
value th2, which is applied when there is a DAB alternate
station. With this, the delay processing on the DAB broad-
casting by the delay processing unit 308 is started at
earlier timing compared to the case that there is a DAB
alternate station. As a result, the switching to the IP
broadcasting can be performed seamlessly since the de-
lay processing on the DAB broadcasting can be ended
before it fails to receive the DAB broadcasting.

[0129] Further, as illustrated in Fig. 9B, in a case that
there is a DAB alternate station (DAB-2) while receiving
the DAB broadcasting (DAB-1), the second threshold val-
ue th2 is selected by the threshold value selection unit
310 and, when the reception level of the DAB broadcast-
ing (DAB-1) becomes lower than the second threshold
value th2, the delay processing unit 308 starts the delay
processing on the DAB broadcasting (DAB-1). Here, as
illustrated in Fig. 9B, the second threshold value th2 is a
value smaller than the DAB alternate station switch level.
Thus, in a case that there is a DAB alternate station, the
switching to the DAB alternate station (DAB-2) is per-
formed at timing when the reception level of the DAB
broadcasting (DAB-1) becomes lower than the DAB al-
ternate station switch level before the timing that the re-
ception level of the DAB broadcasting (DAB-1) becomes
lower than the second threshold value th2.

[0130] Here, inthe example illustrated in Fig. 9B, there
is no switchable DAB alternate station or FM alternate
station at the timing when the switching to the DAB al-
ternate station (DAB-2) is performed. Thus, at the timing
when the switching to the DAB alternate station (DAB-2)
is performed, the first threshold value th1 is selected by
the threshold value selection unit 310. In response to
this, when the reception level of the DAB broadcasting
(DAB-2) becomes lower than the first threshold value th1,
the delay processing unit 308 starts the delay processing
on the DAB broadcasting (DAB-2). In other words, after
the switching to the DAB alternate station (DAB-2) is per-
formed, similarly to the example of Fig. 9A, the switching
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to the IP broadcasting can be performed seamlessly
since the delay processing on the DAB broadcasting
(DAB-2) is started and ended before it fails to receive the
DAB broadcasting (DAB-2).

[0131] Further, as illustrated in Fig. 10A, in a case that
there is no DAB alternate station and there is an FM al-
ternate station while receiving the DAB broadcasting, the
third threshold value th3 is selected by the threshold val-
ue selection unit 310 and, when the reception level of the
DAB broadcasting becomes lower than the third thresh-
old value th3 and the delay processing unit 308 starts
the delay processing on the DAB broadcasting. Here, as
illustrated in Fig. 10A, the third threshold value th3 is set
as a value smaller than the DAB-FM alternate station
switch level. Thus, in a case that there is an FM alternate
station, the switching from output of DAB broadcasting
audio data to output of FM broadcasting audio data from
the FM alternate station is performed at the timing when
the reception level of the DAB broadcasting becomes
lower than the DAB-FM alternate station switch level be-
fore the reception level of the DAB broadcasting be-
comes lower than the third threshold value th3. In this
manner, when the switching to the output of the FM
broadcasting audio data is performed, the broadcast re-
ceiver 30 performs the process during the output of the
FM broadcasting as illustrated in Fig. 10B (see the proc-
ess flow in Fig. 5).

[0132] Fig. 10B illustrates an example of the operation
by the broadcast receiver 30 after the switching to recep-
tion of the FM broadcasting is performed. In the example
illustrated in Fig. 10B, at the timing when the switching
to the reception of the FM broadcasting is performed,
there is no further switchable FM alternate station. Thus,
at the timing when the switching to the reception of the
FM broadcasting is performed, the fourth threshold value
th4 is selected by the threshold value selection unit 310.
With this configuration, when the reception level of the
FM broadcasting becomes lower than the fourth thresh-
old value th4, the delay processing unit 308 starts delay
processing on the FM broadcasting. In other words, the
switching to the IP broadcasting can be performed seam-
lessly since the delay processing on the FM broadcasting
can be started and ended before it fails to receive the FM
broadcasting after switching to the reception of the FM
broadcasting is performed.

[0133] As described above, according to the third em-
bodiment of the present invention, in a case that the
switching to the DAB alternate station and FM alternate
station cannot be performed while receiving the DAB
broadcasting, the delay processing on the DAB broad-
casting is started at earlier timing compared to the case
that the switching can be performed. Thus, the period of
time that the delay processing on the DAB broadcasting
can be performed before it fails to receive the DAB broad-
casting is practically extended. Thus, this can reduce the
possibility that the delay processing on the DAB broad-
casting is interrupted.

[0134] Further, according to the third embodiment of
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the present invention, in a case that the switching to the
DAB alternate station or FM alternate station can be per-
formed while receiving the DAB broadcasting, the delay
processing on the DAB broadcasting is started at later
timing compared to the case that the switching cannot
be performed. This prevents a case that the switching to
the IP broadcasting is performed even when the recep-
tion of the DAB alternate station or FM alternate station
is continuously available.

[0135] Further, according to the third embodiment of
the present invention, in a case that switching to the FM
alternate station cannot be performed while receiving the
FM broadcasting, the delay processing on the FM broad-
casting is started at earlier timing compared to the case
that the switching is available. Thus, the period of time
that the delay processing on the FM broadcasting can
be performed before it fails to receive the FM broadcast-
ing is practically extended. This can reduce the possibility
that the delay processing of the FM broadcasting is in-
terrupted.

[0136] Further, according to the third embodiment of
the present invention, in a case that the switching to the
FM alternate station can be performed while receiving
the FM broadcasting, the delay processing on the FM
broadcasting is started at later timing compared to the
case that the switching is not available. This prevents a
case that the switching to the IP broadcasting is per-
formed even when the reception from the FM alternate
station is continuously available.

[0137] Thus, according to the third embodiment of the
present invention, the switching to the IP broadcasting
can be performed seamlessly while preventing the
switching to the IP broadcasting as possible.

[0138] In addition, the above described embodiments
are respectively made only to describe specified exam-
ples to realize the present invention and the technical
scope of the present invention should not be limited. In
other words, the present invention can be implemented
in various ways within the scope of the claims.

Reference Signs List

[0139]

10, 20, 30 broadcast receiver

10a, 20a, 30a  threshold value storage unit
11 amplifier

12 speaker

101, 201, 301 first receiving unit

102, 202, 302 first demodulation unit
103, 303 DAB buffer

203, 313 FM buffer

104, 204, 304  second receiving unit
105, 205, 305 second demodulation unit
106, 206, 306  IP buffer

107,207, 307  delay time calculation unit
108, 208, 308  delay processing unit
109, 209, 309  output control unit
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110, 210, 310  threshold value selection unit
311 third receiving unit

312 third demodulation unit

Claims

1. A broadcast receiver (10, 20, 30) comprising:

a first receiving unit (101, 201, 301) configured
to receive first standard broadcasting;

a second receiving unit (104, 204, 304) config-
ured to receive second standard broadcasting
with a delay fromthefirst standard broadcasting;
adelay time calculation unit (107, 207, 307) con-
figured to calculate delay time between the first
standard broadcasting received by the first re-
ceiving unit (101, 201, 301) and the second
standard broadcasting received by the second
receiving unit (104, 204, 304); and

a delay processing unit (108, 208, 308) config-
ured to synchronize output timing of audio data
ofthefirst standard broadcasting with output tim-
ing of audio data of the second standard broad-
casting by starting the calculation of the delay
time by the delay time calculation unit (107, 207,
307) and delay processing on the audio data of
thefirst standard broadcasting when a reception
level of the first standard broadcasting becomes
lower than a predetermined threshold value,
wherein

in a case that there is no alternate station switchable
from a broadcast station of the first standard broad-
casting, the delay processing unit (108, 208, 308) is
configured to determine whether or not the reception
level of the first standard broadcasting becomes low-
er than the predetermined threshold value by using,
as the predetermined threshold value, a threshold
value which is greater than a threshold value used
in a case that there is an alternate station.

The broadcast receiver (10, 20, 30) according to
claim 1, wherein

in a case that there is no alternate station of the first
standard broadcasting switchable from the broad-
cast station of the first standard broadcasting, the
delay processing unit (108, 208, 308) is configured
to make the determination based by using, as the
predetermined threshold value, a first threshold val-
ue greater than a second threshold value used in a
case that there is the alternate station.

The broadcast receiver (10, 20, 30) according to
claim 2, wherein

the second threshold value is smaller than a prede-
termined reception level for switching from the
broadcast station of the first standard broadcasting
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to the alternate station of the first standard broad-
casting.

The broadcast receiver (10, 20, 30) according to one
of claims 1 to 3, wherein

the first standard broadcasting is DAB broadcasting
and the second standard broadcasting is IP broad-
casting.

The broadcast receiver (10, 20, 30) according to one
of claims 1 to 3, wherein

the first standard broadcasting is FM broadcasting
and the second standard broadcasting is IP broad-
casting.

The broadcast receiver (10, 20, 30) according to one
of claims 1 to 5, further comprising

a third receiving unit (311) configured to receive third
standard broadcasting, wherein

the delay processing unit (108, 208, 308) is config-
ured to

make the determination by using, as the predeter-
mined threshold value, a first threshold value in a
case that there is no alternate station of the first
standard broadcasting or alternate station of the third
standard broadcasting switchable from the broad-
cast station of the first standard broadcasting from
which the first receiving unit (101, 201, 301) is re-
ceiving,

to make the determination by using, as the prede-
termined threshold value, a second threshold value
smaller than the first threshold value in a case that
there is an alternate station of the first standard
broadcasting switchable from the broadcast station
of the first standard broadcasting from which the first
receiving unit (101, 201, 301) is receiving, and

to make the determination by using, as the prede-
termined threshold value, a third threshold value
smaller than the second threshold value in a case
that there is an alternate station of the third standard
broadcasting switchable from the broadcast station
of the first standard broadcasting from which the first
receiving unit (101, 201, 301) is receiving.

The broadcast receiver (10, 20, 30) according to
claim 6, wherein

the third threshold value is smaller than a predeter-
mined reception level for switching from the broad-
cast station of the first standard broadcasting to the
alternate station of the third standard broadcasting.

The broadcast receiver (10, 20, 30) according to
claim 6 or 7, wherein

the first standard broadcasting is DAB broadcasting,
the second standard broadcasting is IP broadcast-
ing, and the third standard broadcastingis FM broad-
casting.
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9.

An output control method of a broadcast receiver
(10, 20, 30) that includes an output control unit (109,
209, 309) for outputting as selectively switching au-
dio data of firststandard broadcasting and audio data
of second standard broadcasting which has a delay
from the first standard broadcasting, the output con-
trol method comprising

a delay processing step that, in a case that a recep-
tion level of the first standard broadcasting becomes
lower than a predetermined threshold value, a delay
processing unit (108, 208, 308) of the broadcast re-
ceiver (10, 20, 30) starts calculation, by a delay time
calculation unit (107, 207, 307) of the broadcast re-
ceiver (10, 20, 30), of delay time between the first
standard broadcasting and the second standard
broadcasting and delay processing on audio data of
the first standard broadcasting, and synchronizes
output timing of the first standard broadcasting audio
data with output timing of the second standard broad-
casting audio data, wherein

in the delay processing, in a case that there is no
alternate station switchable from the first standard
broadcasting, the delay processing unit (108, 208,
308) determines whether a reception level of the first
standard broadcasting becomes lower than the pre-
determined threshold value by using, as the prede-
termined threshold value, a threshold value which is
greater than a threshold value used in a case that
there is the alternate station.
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FIG. 2
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FIG. 5
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