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(54) BROADCAST RECEIVING APPARATUS AND OUTPUT CONTROL METHOD

(57) A broadcast receiving apparatus includes a time
difference calculation unit (107) that calculates a time
difference between time information added to audio data
about a DAB broadcast and time information added to
audio data about an IP broadcast. A comparison unit
(108) compares the audio data about the DAB broadcast
stored in a DAB buffer (103) with the audio data about
the IP broadcast stored in an IP buffer (106). In identifi-

cation of the same data as the audio data about the IP
broadcast from the audio data about the DAB broadcast,
the comparison unit (108) determines the audio data
stored in a partial range of the DAB buffer (103) to be
comparison target data on the basis of the calculated
time difference and identifies the same data from the
comparison target data to advance termination of the
identification of the same data.



EP 3 070 861 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a broadcast re-
ceiving apparatus and an output control method. In par-
ticular, the present invention is preferably used for a
broadcast receiving apparatus and an output control
method capable of switching between a first standard
broadcast and a second standard broadcast delayed
from the first specification broadcast and selectively out-
putting the first standard broadcast or the second stand-
ard broadcast.
[0002] Broadcast receiving apparatuses have hereto-
fore been proposed, which receive two broadcasts (for
example, a digital audio broadcasting (DAB) broadcast
and an Internet protocol (IP) broadcast) conforming to
different standards but having the same content and
switch between the two broadcasts to selectively output
either of the broadcasts. With such an apparatus, for ex-
ample, when the reception environment of one broadcast
is degraded, switching to the other broadcast and out-
putting the other broadcast allows a user to continuously
listen to the broadcast of the same content.
[0003] However, there are cases in which a time dif-
ference occurs between two broadcasts received by such
a broadcast receiving apparatus. For example, in a
broadcast receiving apparatus capable of switching be-
tween the DAB broadcast and the IP broadcast and se-
lectively outputting the DAB broadcast or the IP broad-
cast, the IP broadcast is transmitted from a broadcasting
station to the broadcast receiving apparatus via a pro-
vider, an Internet server, and so on. Accordingly, it is
known that the time difference occurs between the DAB
broadcast and the IP broadcast received by the broad-
cast receiving apparatus, that is, the reception of the IP
broadcast is delayed from the reception of the DAB
broadcast.
[0004] In order to resolve the above problem, technol-
ogies are proposed, which clear the time difference be-
tween the two broadcasts and synchronize the output
timing of one broadcast with the output timing of the other
broadcast to enable seamless switching between the two
broadcasts.
[0005] For example, JP 2008-227599 A discloses a
technology in which, in a dual-configuration IP broadcast
transmission system including a 1-system IP transmis-
sion server and a 2-system IP transmission server, a time
stamp is periodically added to a transport stream (TS) in
each of the 1-system and the 2-system, a difference value
between a program clock reference (PCR) code included
in the TS and the time stamp is detected, and a synchro-
nization process is performed to a TS signal on the basis
of the difference value detected in each of the 1-system
and the 2-system. With this technology, since IP packets
from the 1-system IP transmission server and the 2-sys-
tem IP transmission server are synchronously input into
a switch, seamless switching between videos is
achieved.
[0006] In order to calculate the time difference between

two broadcasts for the synchronization between the out-
put timing of one broadcast and the output timing of the
other broadcast, a method of storing the respective piec-
es of broadcast data about the two broadcasts in buffers,
identifying the same data as the other piece of broadcast
data from one piece of broadcast data, and calculating
the time difference between the reception timing of the
same data identified from the one piece of broadcast data
and the reception timing of the other piece of broadcast
data has heretofore been used. However, this method
has a problem in that it takes a long time to calculate the
time difference.
[0007] Fig. 11 illustrates exemplary processing timing
by a broadcast receiving apparatus in the related art. The
broadcast receiving apparatus in the related art is exem-
plified here, which is capable of switching of output audio
between the DAB broadcast and the IP broadcast. In this
example, pieces of audio data having the same content
"1" "2", "3" "4" ... are broadcasted in both the DAB broad-
cast and the IP broadcast. It is assumed here that one
frame of the audio data is the broadcast data during a
predetermined time (for example, one second) for sche-
matic illustration.
[0008] As illustrated in Fig. 11, although the audio data
about the DAB broadcast has the same content as that
of the audio data about the IP broadcast, the IP broadcast
is received with being delayed from the DAB broadcast
because the IP broadcast is transmitted from a broad-
casting station to the broadcast receiving apparatus via
a provider, an Internet server, and so on. In the example
illustrated in Fig. 11, the IP broadcast is delayed from the
DAB broadcast by two frames of the audio data.
[0009] Accordingly, in the example illustrated in Fig.
11, a delay process for the audio data about the DAB
broadcast is performed to synchronize the output timing
of the audio data about the DAB broadcast with the output
timing of the audio data about the IP broadcast so that
the switching from the audio output of the DAB broadcast
to the audio output of the IP broadcast is seamlessly per-
formed.
[0010] Specifically, the broadcast receiving apparatus
first detects the same data (link point) as the audio data
about the IP broadcast stored in an IP buffer from the
audio data about the DAB broadcast stored in a DAB
buffer. Here, the broadcast receiving apparatus sequen-
tially searches the pieces of audio data about the DAB
broadcast stored in the DAB buffer from the beginning
for the same data as the audio data about the IP broad-
cast.
[0011] For example, in the example illustrated in Fig.
11, upon turning on of a power supply of the broadcast
receiving apparatus (timing t1 in Fig. 11) and reception
of the audio data about the DAB broadcast and the audio
data about the IP broadcast, the audio data about the
DAB broadcast and the audio data about the IP broad-
cast, which are received, are sequentially stored in the
respective buffers. In the example illustrated in Fig. 11,
the DAB buffer has a capacity corresponding to six
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frames of the audio data and the IP buffer has a capacity
corresponding to one frame of the audio data. Upon re-
ception of next new data when the maximum amount of
audio data is stored in each buffer, the oldest data is
deleted from the buffer and the next new data is stored
in the buffer.
[0012] The example in Fig. 11 illustrates the states of
the DAB buffer and the IP buffer at timing t2 in Fig. 11
when the audio data of six frames is first stored in the
DAB buffer after the power supply of the broadcast re-
ceiving apparatus is switched to ON. At this time, the
pieces of audio data [1] to [6] are stored in the DAB buffer
and the piece of audio data [4] is stored in the IP buffer.
[0013] Upon storage of the maximum amount of audio
data in each buffer, first, the broadcast receiving appa-
ratus in the related art sequentially compares the pieces
of audio data [1], [2], [3], and [4] stored in the DAB buffer
with the piece of audio data [4] stored in the IP buffer to
detect the same data as the piece of audio data [4] stored
in the IP buffer from the DAB buffer. In other words, in
the example in Fig. 11, the piece of audio data [4] about
the DAB broadcast, which is the same as the piece of
audio data [4] about the IP broadcast, is detected through
the fourth comparison.
[0014] Then, the broadcast receiving apparatus in the
related art calculates the time difference between the re-
ception timing of the piece of audio data [4] about the IP
broadcast and the reception timing of the piece of audio
data [4] about the DAB broadcast as a delay time of the
IP broadcast. The reception of the piece of audio data
[4] about the IP broadcast when the piece of audio data
[6] about the DAB broadcast is received indicates that
the IP broadcast is delayed from the DAB broadcast by
two frames of the audio data. In the example illustrated
in Fig. 11, since the comparison process has been per-
formed four times, it takes a processing time (a time pe-
riod from the timing t2 to timing t3 in Fig. 11) correspond-
ing to four frames of the audio data before the delay time
of the IP broadcast is calculated.
[0015] Then, the broadcast receiving apparatus time-
stretches the audio data about the DAB broadcast by a
required number of frames (a time period from the timing
t3 to timing t4 in Fig. 11) so that the calculated delay time
of the IP broadcast is cleared. The time-stretch means
that the frequency of a playback process is reduced to
lengthen a playback time. This allows the broadcast re-
ceiving apparatus in the related art to clear the delay time
of the IP broadcast. As a result, the broadcast receiving
apparatus in the related art is capable of switching from
the output of the DAB broadcast to the output of the IP
broadcast in a state in which the output timing of the DAB
broadcast is synchronized with the output timing of the
IP broadcast (a state subsequent to the timing t4 in Fig.
11).
[0016] As described above, the broadcast receiving
apparatus in the related art has a problem in that, since
it takes a long time to calculate the delay time for the
seamless switching of the output audio, the synchroni-

zation timing of the two broadcasts for seamless switch-
ing of the output audio is not moved up. Accordingly,
when the switching to the IP broadcast is required be-
cause, for example, the reception environment of the
DAB broadcast is degraded immediately after the power
supply of the broadcast receiving apparatus is switched
to ON, it takes a time to switch to the IP broadcast and
the user is forced to listen to the output audio of the DAB
broadcast.
[0017] Although the amount of data to be stored in the
DAB buffer is set to the audio data of six frames (when
one frame corresponds to one second, the amount of
data corresponds to six seconds) in the example illus-
trated in Fig. 11, it may be necessary to store a larger
amount of data in the DAB buffer. For example, when it
is necessary to store the audio data corresponding to 60
seconds in the DAB buffer, the comparison process is
started only after at least 60 seconds and the number of
times of the comparison process is greatly increased.
It is an object of the present invention to move up the
synchronization timing of two broadcasts for seamless
switching of output audio.
[0018] The present invention relates to a broadcast re-
ceiving apparatus and a method according to the inde-
pendent claims. Embodiments are disclosed in the de-
pendent claims. The present invention according to an
aspect provides a broadcast receiving apparatus that
compares first standard broadcast data stored in a first
storage unit with second standard broadcast data stored
in a second storage unit to identify the same data as the
second standard broadcast data stored in the second
storage unit from the first standard broadcast data stored
in the first storage unit; calculates a delay time of a second
standard broadcast from a first standard broadcast on
the basis of reception timing of the same data identified
from the first standard broadcast data stored in the first
storage unit and reception timing of the second standard
broadcast data stored in the second storage unit; and
performs a delay process to the first standard broadcast
data in accordance with the calculated delay time to syn-
chronize output timing of the first standard broadcast data
with output timing of the second standard broadcast data.
The broadcast receiving apparatus calculates a time dif-
ference between time information added to the first
standard broadcast data and time information added to
the second standard broadcast data, determines the
broadcast data stored in a partial range of the first storage
unit to be comparison target data on the basis of the
calculated time difference, and performs the comparison
to the comparison target data to identify the same data
as the second standard broadcast data stored in the sec-
ond storage unit from the comparison target data.
[0019] According to an embodiment of the present in-
vention, the range of data to be compared is narrowed
down through the calculation of the time difference in the
first standard broadcast data stored in the first storage
unit. Accordingly, it is possible to advance termination of
the process of identifying the same data from the first
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standard broadcast data. Consequently, it is possible to
move up the synchronization timing of the two broadcasts
for seamless switching of output audio.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a block diagram illustrating an exemplary
functional configuration of a broadcast receiving ap-
paratus according to a first embodiment of the
present invention;
Fig. 2 is a flowchart illustrating an exemplary process
performed by the broadcast receiving apparatus ac-
cording to the first embodiment of the present inven-
tion;
Fig. 3 illustrates exemplary processing timing by the
broadcast receiving apparatus according to the first
embodiment of the present invention;
Fig. 4 is a block diagram illustrating an exemplary
functional configuration of a broadcast receiving ap-
paratus according to a second embodiment of the
present invention;
Fig. 5 is a flowchart illustrating an exemplary process
performed by the broadcast receiving apparatus ac-
cording to the second embodiment of the present
invention;
Fig. 6 illustrates exemplary processing timing by the
broadcast receiving apparatus according to the sec-
ond embodiment of the present invention;
Fig. 7 is a block diagram illustrating an exemplary
functional configuration of a broadcast receiving ap-
paratus according to a third embodiment of the
present invention;
Fig. 8 is a flowchart illustrating an exemplary process
performed by the broadcast receiving apparatus ac-
cording to the third embodiment of the present in-
vention;
Fig. 9 illustrates exemplary processing timing by the
broadcast receiving apparatus according to the third
embodiment of the present invention;
Fig. 10 illustrates exemplary processing timing by a
broadcast receiving apparatus according to a fourth
embodiment of the present invention; and
Fig. 11 illustrates exemplary processing timing by a
broadcast receiving apparatus in the related art.

[0021] Embodiments of the present invention will here-
in be described with reference to the attached drawings.
Fig. 1 is a block diagram illustrating an exemplary func-
tional configuration of a broadcast receiving apparatus
10 according to a first embodiment of the present inven-
tion. The broadcast receiving apparatus 10 illustrated in
Fig. 1 is capable of receiving the DAB broadcast (an ex-
ample of a first standard broadcast) and the IP broadcast
(an example of a second standard broadcast) and switch-
ing between the audio of the received DAB broadcast
and the audio of the received IP broadcast to selectively

output the audio of the DAB broadcast or the audio of
the IP broadcast to a speaker 12.
[0022] Referring to Fig. 1, the broadcast receiving ap-
paratus 10 includes a first receiving unit 101, a first de-
modulation unit 102, a DAB buffer 103, a second receiv-
ing unit 104, a second demodulation unit 105, an IP buffer
106, a time difference calculation unit 107, a comparison
unit 108, a delay time calculation unit 109, a delay
processing unit 110, and an output control unit 111.
[0023] Each of the above functional blocks 101 to 111
may be configured by any of hardware, a digital signal
processor (DSP), and software. For example, when the
above functional blocks 101 to 111 are configured by
software, the functional blocks 101 to 111 practically in-
clude a central processing unit (CPU), a random access
memory (RAM), a read only memory (ROM), and so on
in a computer and are realized by running programs. The
programs are stored in a storage medium, such as the
RAM, the ROM, a hard disk, or a semiconductor memory.
[0024] The first receiving unit 101 receives broadcast
waves of the DAB broadcast. The first demodulation unit
102 demodulates a digital audio signal included in the
broadcast waves of the DAB broadcast received by the
first receiving unit 101. The DAB buffer 103 (first storage
unit) stores audio data included in the DAB broadcast
(the DAB broadcast subjected to the demodulation by
the first demodulation unit 102) received by the first re-
ceiving unit 101. The maximum amount of audio data
about the DAB broadcast capable of being stored in the
DAB buffer 103 is set in advance.
[0025] The second receiving unit 104 receives com-
munication data about the IP broadcast. The second de-
modulation unit 105 demodulates a digital audio signal
included in the communication data about the IP broad-
cast received by the second receiving unit 104. The IP
buffer 106 (second storage unit) stores audio data includ-
ed in the IP broadcast (the IP broadcast subjected to the
demodulation by the second demodulation unit 105) re-
ceived by the second receiving unit 104. The maximum
amount of audio data about the IP broadcast capable of
being stored in the IP buffer 106 is set in advance.
[0026] The IP broadcast received by the second re-
ceiving unit 104 has the same content as that of the DAB
broadcast received by the first receiving unit 101. How-
ever, the IP broadcast received by the second receiving
unit 104 is received with being delayed from the DAB
broadcast received by the first receiving unit 101. This is
because the first receiving unit 101 directly receives the
broadcast waves of the DAB broadcast while the second
receiving unit 104 receives the communication data
about the IP broadcast transmitted from a broadcasting
station via a provider, an Internet server, and so on.
[0027] The output control unit 111 switches between
the digital audio signal of the DAB broadcast (the DAB
broadcast subjected to the demodulation by the first de-
modulation unit 102) received by the first receiving unit
101 and the digital audio signal of the IP broadcast (the
IP broadcast subjected to the demodulation by the sec-
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ond demodulation unit 105) received by the second re-
ceiving unit 104 and selectively outputs the digital audio
signal of the DAB broadcast or the digital audio signal of
the IP broadcast. For example, the output control unit
111 switches to and outputs the DAB broadcast when
the reception signal strength of the DAB broadcast is
higher than a predetermined threshold value. In contrast,
the output control unit 111 switches to and outputs the
IP broadcast when the reception signal strength of the
DAB broadcast is lower than the predetermined threshold
value. In other words, the output control unit 111 prefer-
entially outputs the DAB broadcast having a quality high-
er than that of the IP broadcast. The audio signal output
from the output control unit 111 is amplified by an ampli-
fier 11 and the audio is output from the speaker 12.
[0028] The time difference calculation unit 107 calcu-
lates a time difference between time information added
to the audio data about the DAB broadcast and time in-
formation added to the audio data about the IP broadcast.
The time information has already been added to the audio
data about the IP broadcast when the audio data about
the IP broadcast is received by the second receiving unit
104. In contrast, the time information supplied from a
Global Positioning System (GPS) 13 is added to the audio
data about the DAB broadcast when the audio data about
the DAB broadcast is received by the first receiving unit
101.
[0029] The comparison unit 108 compares the audio
data about the DAB broadcast stored in the DAB buffer
103 with the audio data about the IP broadcast stored in
the IP buffer 106 to identify the same data as the audio
data about the IP broadcast stored in the IP buffer 106
from the audio data about the DAB broadcast stored in
the DAB buffer 103.
[0030] In the first embodiment, the comparison unit 108
determines the audio data stored in a partial range of the
DAB buffer 103 to be comparison target data on the basis
of the time difference calculated by the time difference
calculation unit 107. Then, the comparison unit 108 com-
pares the comparison target data with the audio data
about the IP broadcast stored in the IP buffer 106 to iden-
tify the same data as the audio data about the IP broad-
cast stored in the IP buffer 106 from the comparison tar-
get data.
[0031] Specifically, in the first embodiment, the com-
parison unit 108 sets a comparison start position at a
positon after the beginning in the audio data about the
DAB broadcast stored in the DAB buffer 103 on the basis
of the time difference calculated by the time difference
calculation unit 107 and determines the data after the
comparison start position to be the comparison target
data. Then, the comparison unit 108 compares the com-
parison target data with the audio data about the IP
broadcast stored in the IP buffer 106 to identify the same
data as the audio data about the IP broadcast stored in
the IP buffer 106 from the comparison target data.
[0032] The delay time calculation unit 109 calculates
a delay time of the IP broadcast from the DAB broadcast

on the basis of the reception timing of the same data
identified by the comparison unit 108 from the audio data
about the DAB broadcast stored in the DAB buffer 103
and the reception timing of the audio data about the IP
broadcast stored in the IP buffer 106. For example, when
the reception timing of the same data identified from the
audio data about the DAB broadcast stored in the DAB
buffer 103 is two seconds before the reception timing of
the audio data about the IP broadcast stored in the IP
buffer 106, the delay time calculation unit 109 calculates
the delay time of the IP broadcast from the DAB broad-
cast as "two seconds."
[0033] The delay processing unit 110 performs a delay
process (time-stretching) to the audio data about the DAB
broadcast in accordance with the delay time calculated
by the delay time calculation unit 109. The delay process-
ing unit 110 synchronizes the output timing of the audio
data about the DAB broadcast output from the output
control unit 111 with the output timing of the audio data
about the IP broadcast output from the output control unit
111 through the delay process (time-stretching).

Exemplary process by broadcast receiving apparatus 10

[0034] Fig. 2 is a flowchart illustrating an exemplary
process performed by the broadcast receiving apparatus
10 according to the first embodiment of the present in-
vention. The process illustrated in Fig. 2 is performed,
for example, upon switching of a power supply of the
broadcast receiving apparatus 10 to ON.
[0035] Referring to Fig. 2, in Step S202, the first re-
ceiving unit 101 starts reception of the DAB broadcast.
In Step S204, the first demodulation unit 102 demodu-
lates the digital audio signal included in the broadcast
waves of the DAB broadcast received by the first receiv-
ing unit 101. In Step S206, the DAB buffer 103 stores the
audio data included in the digital audio signal subjected
to the demodulation by the first demodulation unit 102.
[0036] In Step S208, the second receiving unit 104
starts reception of the IP broadcast. In Step S210, the
second demodulation unit 105 demodulates the digital
audio signal included in the communication data about
the IP broadcast received by the second receiving unit
104. In Step S212, the IP buffer 106 stores the audio
data included in the digital audio signal subjected to the
demodulation by the second demodulation unit 105.
Practically, the processing until the audio data about the
DAB broadcast is stored in the DAB buffer 103 (Steps
S202 to S206) is performed in parallel with the processing
until the audio data about the IP broadcast is stored in
the IP buffer 106 (Steps S208 to S212).
[0037] In Step S214, the time difference calculation
unit 107 determines whether the maximum amount of
data is stored in the DAB buffer 103. If the time difference
calculation unit 107 determines that the maximum
amount of data is not stored in the DAB buffer 103 (NO
in Step S214), the process goes back to Step S202 to
perform the processing in Step S202 and the subsequent
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steps again.
[0038] If the time difference calculation unit 107 deter-
mines that the maximum amount of data is stored in the
DAB buffer 103 (YES in Step S214), in Step S216, the
time difference calculation unit 107 acquires the time in-
formation added to the audio data about the DAB broad-
cast. In Step S218, the time difference calculation unit
107 acquires the time information added to the audio
data about the IP broadcast. In Step S220, the time dif-
ference calculation unit 107 calculates the time difference
between the time information added to the audio data
about the DAB broadcast and the time information added
to the audio data about the IP broadcast.
[0039] In Step S222, the comparison unit 108 sets the
comparison start position at a positon after the beginning
in the audio data about the DAB broadcast stored in the
DAB buffer 103 on the basis of the time difference cal-
culated in Step S220. In Step S224, the comparison unit
108 compares the comparison target data after the com-
parison start position set in Step S222 with the audio data
about the IP broadcast stored in the IP buffer 106 to iden-
tify the same data (link point) as the audio data about the
IP broadcast stored in the IP buffer 106 from the com-
parison target data.
[0040] In Step S226, the delay time calculation unit 109
calculates the delay time of the IP broadcast from the
DAB broadcast on the basis of the reception timing of
the audio data about the IP broadcast stored in the IP
buffer 106 and the reception timing of the same data iden-
tified from the comparison target data stored in the DAB
buffer 103 in Step S224. In Step S228, the delay process-
ing unit 110 starts the delay process for the audio data
about the DAB broadcast output from the output control
unit 111.
[0041] In Step S230, the delay processing unit 110 de-
termines whether the delay time of the IP broadcast cal-
culated in Step S226 is cleared. If the delay processing
unit 110 determines that the delay time of the IP broad-
cast is not cleared (NO in Step S230), the process per-
forms the determination in Step S230 again.
[0042] If the delay processing unit 110 determines that
the delay time of the IP broadcast is cleared (YES in Step
S230), in Step S232, the delay processing unit 110 ter-
minates the delay process for the audio data about the
DAB broadcast output from the output control unit 111.
Then, the process illustrated in Fig. 2 is terminated.

Exemplary processing timing

[0043] Fig. 3 illustrates exemplary processing timing
by the broadcast receiving apparatus 10 according to the
first embodiment of the present invention. In the example
illustrated in Fig. 3, the pieces of audio data having the
same content [1], [2], [3], [4], ... are broadcasted in both
the DAB broadcast and the IP broadcast. It is assumed
here that one frame of the audio data is the audio data
during a predetermined time (for example, one second)
for schematic illustration.

[0044] As illustrated in Fig. 3, although the audio data
about the DAB broadcast has the same content as that
of the audio data about the IP broadcast, the IP broadcast
is received with being delayed from the DAB broadcast
because the IP broadcast is transmitted from a broad-
casting station to the broadcast receiving apparatus via
a provider, an Internet server, and so on. In the example
illustrated in Fig. 3, the IP broadcast is delayed from the
DAB broadcast by two frames of the audio data.
[0045] Accordingly, in the example illustrated in Fig. 3,
the delay process for the audio data about the DAB
broadcast is performed to synchronize the output timing
of the audio data about the DAB broadcast with the output
timing of the audio data about the IP broadcast so that
the switching from the audio output of the DAB broadcast
to the audio output of the IP broadcast is seamlessly per-
formed.
[0046] Specifically, upon turning on of the power sup-
ply of the broadcast receiving apparatus 10 (timing t1 in
Fig. 3) and reception of the audio data about the DAB
broadcast and the audio data about the IP broadcast, the
broadcast receiving apparatus 10 of the first embodiment
sequentially stores the audio data about the DAB broad-
cast and the audio data about the IP broadcast, which
are received, in the DAB buffer 103 and the IP buffer 106,
respectively.
[0047] In the example illustrated in Fig. 3, the DAB buff-
er 103 has a capacity corresponding to six frames of the
audio data and the IP buffer 106 has a capacity corre-
sponding to one frame of the audio data. The example
in Fig. 3 illustrates the states of the DAB buffer 103 and
the IP buffer 106 at timing t2 in Fig. 3 when the audio
data of six frames (the pieces of audio data [1] to [6]) is
first stored in the DAB buffer 103 after the power supply
of the broadcast receiving apparatus 10 is switched to
ON. At this time, the piece of audio data [4] is stored in
the IP buffer 106.
[0048] After the maximum amount (six frames) of audio
data is stored in the DAB buffer 103, first, the time differ-
ence calculation unit 107 calculates the time difference
between the time information about the audio data about
the DAB broadcast and the time information about the
audio data about the IP broadcast. Then, the comparison
unit 108 sets the comparison start position in the audio
data stored in the DAB buffer 103 on the basis of the
calculated time difference. In the example illustrated in
Fig. 3, since the time difference is about two frames of
the audio data, the comparison unit 108 has enough time
to set the piece of audio data [3] three frames before the
pieces of audio data [6] as the comparison start position.
[0049] Then, the comparison unit 108 sequentially
compares the pieces of audio data [3] and [4] stored in
the DAB buffer 103 with the piece of audio data [4] stored
in the IP buffer 106 to detect the same data as the piece
of audio data [4] stored in the IP buffer 106 from the DAB
buffer 103. In other words, in the example in Fig. 3, the
piece of audio data [4] about the DAB broadcast, which
is the same as the piece of audio data [4] about the IP
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broadcast, is detected through the second comparison.
[0050] Then, the delay time calculation unit 109 calcu-
lates the time difference between the reception timing of
the piece of audio data [4] about the IP broadcast and
the reception timing of the piece of audio data [4] about
the DAB broadcast as the delay time of the IP broadcast.
The reception of the piece of audio data [4] about the IP
broadcast when the piece of audio data [6] about the
DAB broadcast is received indicates that the IP broadcast
is delayed from the DAB broadcast by two frames of the
audio data.
[0051] Then, the delay processing unit 110 time-
stretches the audio data about the DAB broadcast by a
required number of frames (a time period from timing t3
to timing t4 in Fig. 3) so that the calculated delay time of
the IP broadcast is cleared. This allows the broadcast
receiving apparatus 10 to clear the delay time of the IP
broadcast. As a result, the broadcast receiving apparatus
10 is capable of switching from the output of the DAB
broadcast to the output of the IP broadcast in a state in
which the output timing of the DAB broadcast is synchro-
nized with the output timing of the IP broadcast (a state
subsequent to the timing t4 in Fig. 3).
[0052] In the example illustrated in Fig. 3, since the
comparison between the audio data stored in the IP buffer
106 and the audio data stored in the DAB buffer 103 is
performed two times, it takes a processing time (a time
period from the timing t2 to the timing t3 in Fig. 3) corre-
sponding to two frames of the audio data to calculate the
delay time of the IP broadcast. In other words, the
processing time to calculate the delay time of the IP
broadcast is reduced by two frames of the audio data,
compared with the example in the related art (refer to
Fig. 11). Accordingly, in the example illustrated in Fig. 3,
the timing (the timing t4) when the output timing of the
audio data about the DAB broadcast is synchronized with
the output timing of the audio data about the IP broadcast
is moved up by two frames of the audio data, compared
with the example in the related art.
[0053] As described above, with the broadcast receiv-
ing apparatus 10 of the first embodiment, the comparison
process to identify the same data is started from a posi-
tion closer to the same data as the audio data about the
IP broadcast stored in the IP buffer 106, in the audio data
about the DAB broadcast stored in the DAB buffer 103.
Accordingly, the time required to perform the comparison
process to identify the same data is reduced to advance
the termination of the comparison process. As a result,
with the broadcast receiving apparatus 10 of the first em-
bodiment, the synchronization timing of the two broad-
casts for seamless switching of the output audio is moved
up.
[0054] A second embodiment of the present invention
will now be described with reference to Figs. 4 to 6. Fig.
4 is a block diagram illustrating an exemplary functional
configuration of a broadcast receiving apparatus 10’ ac-
cording to the second embodiment of the present inven-
tion. The broadcast receiving apparatus 10’ illustrated in

Fig. 4 differs from the broadcast receiving apparatus 10
(refer to Fig. 1) of the first embodiment in that the broad-
cast receiving apparatus 10’ includes a time difference
calculation unit 107’ and a comparison unit 108’, instead
of the time difference calculation unit 107 and the com-
parison unit 108.
[0055] The time difference calculation unit 107’ calcu-
lates the time difference between the time information
added to the audio data about the DAB broadcast and
the time information added to the audio data about the
IP broadcast. The time difference calculation unit 107’ of
the second embodiment differs from the time difference
calculation unit 107 of the first embodiment in that the
time difference calculation unit 107’ calculates the time
difference without waiting for the storage of the maximum
amount of audio data in the DAB buffer 103. The time
information is added to the audio data about the DAB
broadcast by the GPS 13 at constant, relatively short
intervals (for example, one second). The time information
is added to the audio data about the IP broadcast by the
GPS 13 at constant, relatively long intervals (for example,
two seconds). Accordingly, the time difference calcula-
tion unit 107’ calculates the time difference between the
two pieces of time information when the time information
is added to both the audio data about the DAB broadcast
and the audio data about the IP broadcast.
[0056] When the time difference is calculated by the
time difference calculation unit 107’ before the maximum
amount of audio data is stored in the DAB buffer 103, the
comparison unit 108’ determines the audio data stored
in the DAB buffer 103 at this time to be the comparison
target data and compares the comparison target data
with the audio data about the IP broadcast stored in the
IP buffer 106 to identify the same data as the audio data
about the IP broadcast stored in the IP buffer 106 from
the comparison target data.

Exemplary process by broadcast receiving apparatus 10’

[0057] Fig. 5 is a flowchart illustrating an exemplary
process performed by the broadcast receiving apparatus
10’ according to the second embodiment of the present
invention. The process illustrated in Fig. 5 is performed,
for example, upon switching of a power supply of the
broadcast receiving apparatus 10’ to ON.
[0058] Referring to Fig. 5, in Step S502, the first re-
ceiving unit 101 starts reception of the DAB broadcast.
In Step S504, the first demodulation unit 102 demodu-
lates the digital audio signal included in the broadcast
waves of the DAB broadcast received by the first receiv-
ing unit 101. In Step S506, the DAB buffer 103 stores the
audio data included in the digital audio signal subjected
to the demodulation by the first demodulation unit 102.
[0059] In Step S508, the second receiving unit 104
starts reception of the IP broadcast. In Step S510, the
second demodulation unit 105 demodulates the digital
audio signal included in the communication data about
the IP broadcast received by the second receiving unit
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104. In Step S512, the IP buffer 106 stores the audio
data included in the digital audio signal subjected to the
demodulation by the second demodulation unit 105.
[0060] In Step S514, the time difference calculation
unit 107’ determines whether both the time information
added to the audio data about the DAB broadcast and
the time information added to the audio data about the
IP broadcast are acquired. If the time difference calcula-
tion unit 107’ determines that both the time information
about the DAB broadcast and the time information about
the IP broadcast are not acquired (NO in Step S514), the
process goes back to Step S502 to perform the process-
ing in Step S502 and the subsequent steps again.
[0061] If the time difference calculation unit 107’ deter-
mines that both the time information about the DAB
broadcast and the time information about the IP broad-
cast are acquired (YES in Step S514), in Step S516, the
time difference calculation unit 107’ calculates the time
difference between the time information about the DAB
broadcast and the time information about the IP broad-
cast, which are acquired. In Step S518, the comparison
unit 108’ uses the audio data stored in the DAB buffer
103 at the time when the time difference is calculated as
the comparison target data and compares the compari-
son target data with the audio data about the IP broadcast
stored in the IP buffer 106 to identify the same data (link
point) as the audio data about the IP broadcast stored in
the IP buffer 106 from the comparison target data.
[0062] In Step S520, the delay time calculation unit 109
calculates the delay time of the IP broadcast from the
DAB broadcast on the basis of the reception timing of
the audio data about the IP broadcast stored in the IP
buffer 106 and the reception timing of the same data iden-
tified from the comparison target data stored in the DAB
buffer 103 in Step S518. In Step S522, the delay process-
ing unit 110 starts the delay process for the audio data
about the DAB broadcast output from the output control
unit 111.
[0063] In Step S524, the delay processing unit 110 de-
termines whether the delay time of the IP broadcast cal-
culated in Step S520 is cleared. If the delay processing
unit 110 determines that the delay time of the IP broad-
cast is not cleared (NO in Step S524), the process per-
forms the determination in Step S524 again.
[0064] If the delay processing unit 110 determines that
the delay time of the IP broadcast is cleared (YES in Step
S524), in Step S526, the delay processing unit 110 ter-
minates the delay process for the audio data about the
DAB broadcast output from the output control unit 111.
Then, the process illustrated in Fig. 5 is terminated.

Exemplary processing timing

[0065] Fig. 6 illustrates exemplary processing timing
by the broadcast receiving apparatus 10’ according to
the second embodiment of the present invention. Since
the content and the reception timing of the audio data
about the DAB broadcast and the content and the recep-

tion timing of the audio data about the IP broadcast in
Fig. 6 are the same as those in the first embodiment (refer
to Fig. 3), a description of them is omitted herein.
[0066] Upon turning on of the power supply of the
broadcast receiving apparatus 10’ (timing t1 in Fig. 6)
and reception of the audio data about the DAB broadcast
and the audio data about the IP broadcast, the broadcast
receiving apparatus 10’ of the second embodiment se-
quentially stores the audio data about the DAB broadcast
and the audio data about the IP broadcast, which are
received, in the DAB buffer 103 and the IP buffer 106,
respectively.
[0067] In the example illustrated in Fig. 6, the DAB buff-
er 103 has a capacity corresponding to six frames of the
audio data and the IP buffer 106 has a capacity corre-
sponding to one frame of the audio data. The example
in Fig. 6 illustrates the states of the DAB buffer 103 and
the IP buffer 106 at timing t2 in Fig. 6 when the audio
data of four frames (the pieces of audio data [1] to [4]) is
first stored in the DAB buffer 103 after the power supply
of the broadcast receiving apparatus 10’ is switched to
ON. At this time, the piece of audio data [2] is stored in
the IP buffer 106.
[0068] At this time, the time information is added to the
audio data about the DAB broadcast and the time infor-
mation is added also to the audio data about the IP broad-
cast. Accordingly, the time difference calculation unit 107’
calculates here the time difference between the time in-
formation added to the audio data about the DAB broad-
cast and the time information added to the audio data
about the IP broadcast. As illustrated in Fig. 6, the time
information is added to the audio data about the DAB
broadcast at constant, relatively short intervals (for every
one frame) while the time information is added to the
audio data about the IP broadcast at constant, relatively
long intervals (for example, for every two frames). Ac-
cordingly, the time difference calculation unit 107’ calcu-
lates the time difference between the two pieces of time
information at the timing when the time information is
added to both the audio data about the DAB broadcast
and the audio data about the IP broadcast.
[0069] Upon calculation of the time difference in the
above manner, the comparison unit 108’ uses the pieces
of audio data [1] to [4] stored in the DAB buffer 103 as
the comparison target data and starts the process of iden-
tifying the same data as the piece of audio data [2] stored
in the IP buffer 106 from the comparison target data. Spe-
cifically, the comparison unit 108’ sequentially compares
the pieces of audio data [1] and [2] stored in the DAB
buffer 103 with the piece of audio data [2] stored in the
IP buffer 106 to detect the same data as the piece of
audio data [2] stored in the IP buffer 106 from the DAB
buffer 103. In other words, in the example in Fig. 6, the
piece of audio data [2] about the DAB broadcast, which
is the same as the piece of audio data [2] about the IP
broadcast, is detected through the second comparison.
[0070] Then, the delay time calculation unit 109 calcu-
lates the time difference between the reception timing of
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the piece of audio data [2] about the IP broadcast and
the reception timing of the piece of audio data [2] about
the DAB broadcast as the delay time of the IP broadcast.
The reception of the piece of audio data [2] about the IP
broadcast when the piece of audio data [4] about the
DAB broadcast is received indicates that the IP broadcast
is delayed from the DAB broadcast by two frames of the
audio data.
[0071] Then, the delay processing unit 110 time-
stretches the audio data about the DAB broadcast by a
required number of frames (a time period from timing t3
to timing t4 in Fig. 6) so that the calculated delay time of
the IP broadcast is cleared. This allows the broadcast
receiving apparatus 10’ to clear the delay time of the IP
broadcast. As a result, the broadcast receiving apparatus
10’ is capable of switching from the output of the DAB
broadcast to the output of the IP broadcast in a state in
which the output timing of the DAB broadcast is synchro-
nized with the output timing of the IP broadcast (a state
subsequent to the timing t4 in Fig. 6).
[0072] In the example illustrated in Fig. 6, since the
comparison between the audio data stored in the IP buffer
106 and the audio data stored in the DAB buffer 103 is
performed two times, it takes a processing time (a time
period from the timing t2 to the timing t3 in Fig. 6) corre-
sponding to two frames of the audio data to calculate the
delay time of the IP broadcast. In other words, the
processing time to calculate the delay time of the IP
broadcast is reduced by two frames of the audio data,
compared with the example in the related art (refer to
Fig. 11). In addition, in the example illustrated in Fig. 6,
the timing when the calculation of the delay time of the
IP broadcast is started is moved up by two frames of the
audio data, compared with the example in the related art.
Accordingly, in the example illustrated in Fig. 6, the timing
(the timing t4 in Fig. 6) when the output timing of the audio
data about the DAB broadcast is synchronized with the
output timing of the audio data about the IP broadcast is
moved up by four frames of the audio data, compared
with the example in the related art.
[0073] As described above, with the broadcast receiv-
ing apparatus 10’ of the second embodiment, the com-
parison process for identifying the same data as the audio
data about the IP broadcast stored in the IP buffer 106
from the audio data about the DAB broadcast stored in
the DAB buffer 103 is started without waiting for the stor-
age of the maximum amount of audio data in the DAB
buffer 103. In addition, since the timing when the com-
parison process is started is moved up, the same data
to be identified from the DAB buffer 103 is made closer
to the beginning of the DAB buffer 103 (that is, the position
where the comparison process is started). Accordingly,
the timing when the comparison process for identifying
the same data is started is moved up and the time re-
quired for the comparison process is reduced, thereby
advancing the termination of the comparison process.
As a result, with the broadcast receiving apparatus 10’
of the second embodiment, the synchronization timing

of the two broadcasts for seamless switching of the output
audio is moved up.
[0074] A third embodiment of the present invention will
now be described with reference to Figs. 7 to 9. Fig. 7 is
a block diagram illustrating an exemplary functional con-
figuration of a broadcast receiving apparatus 10’’ accord-
ing to the third embodiment of the present invention. The
broadcast receiving apparatus 10’’ illustrated in Fig. 7
differs from the broadcast receiving apparatus 10 (refer
to Fig. 1) of the first embodiment in that the broadcast
receiving apparatus 10’’ includes a time difference cal-
culation unit 107’ and a delay processing unit 110’, in-
stead of the time difference calculation unit 107 and the
delay processing unit 110, and in that the broadcast re-
ceiving apparatus 10’’ does not include the IP buffer 106,
the comparison unit 108, and the delay time calculation
unit 109.
[0075] The time difference calculation unit 107’ of the
third embodiment is equivalent to the time difference cal-
culation unit 107’ of the second embodiment and calcu-
lates the time difference without waiting for the storage
of the maximum amount of audio data in the DAB buffer
103. The delay processing unit 110’ performs the delay
process for the audio data about the DAB broadcast in
accordance with the time difference calculated by the
time difference calculation unit 107’. Specifically, upon
calculation of the time difference by the time difference
calculation unit 107’, the delay processing unit 110’ im-
mediately starts the delay process for the audio data
about the DAB broadcast. This allows the delay process-
ing unit 110’ to synchronize the output timing of the audio
data about the DAB broadcast output from the output
control unit 111 with the output timing of the audio data
about the IP broadcast output from the output control unit
111.

Exemplary process by broadcast receiving apparatus 
10’’

[0076] Fig. 8 is a flowchart illustrating an exemplary
process performed by the broadcast receiving apparatus
10’’ according to the third embodiment of the present
invention. The process illustrated in Fig. 8 is performed,
for example, upon switching of a power supply of the
broadcast receiving apparatus 10’’ to ON.
[0077] Referring to Fig. 8, in Step S802, the first re-
ceiving unit 101 starts reception of the DAB broadcast.
In Step S804, the first demodulation unit 102 demodu-
lates the digital audio signal included in the broadcast
waves of the DAB broadcast received by the first receiv-
ing unit 101. In Step S806, the DAB buffer 103 stores the
audio data included in the digital audio signal subjected
to the demodulation by the first demodulation unit 102.
[0078] In Step S808, the second receiving unit 104
starts reception of the IP broadcast. In Step S810, the
second demodulation unit 105 demodulates the digital
audio signal included in the communication data about
the IP broadcast received by the second receiving unit
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104.
[0079] In Step S812, the time difference calculation
unit 107’ determines whether both the time information
added to the audio data about the DAB broadcast and
the time information added to the audio data about the
IP broadcast are acquired. If the time difference calcula-
tion unit 107’ determines that both the time information
about the DAB broadcast and the time information about
the IP broadcast are not acquired (NO in Step S812), the
process goes back to Step S802 to perform the process-
ing in Step S802 and the subsequent steps again.
[0080] If the time difference calculation unit 107’ deter-
mines that both the time information about the DAB
broadcast and the time information about the IP broad-
cast are acquired (YES in Step S812), in Step S814, the
time difference calculation unit 107’ calculates the time
difference between the time information about the DAB
broadcast and the time information about the IP broad-
cast, which are acquired. In Step S816, the delay
processing unit 110’ starts the delay process for the audio
data about the DAB broadcast output from the output
control unit 111.
[0081] In Step S818, the delay processing unit 110’
determines whether the time difference calculated in
Step S814 is cleared. If the delay processing unit 110’
determines that the time difference calculated in Step
S814 is not cleared (NO in Step S818), the process per-
forms the determination in Step S818 again.
[0082] If the delay processing unit 110’ determines that
the time difference calculated in Step S814 is cleared
(YES in Step S818), in Step S820, the delay processing
unit 110’ terminates the delay process for the audio data
about the DAB broadcast output from the output control
unit 111. Then, the process illustrated in Fig. 8 is termi-
nated.

Exemplary processing timing

[0083] Fig. 9 illustrates exemplary processing timing
by the broadcast receiving apparatus 10’’ according to
the third embodiment of the present invention. Since the
content and the reception timing of the audio data about
the DAB broadcast and the content and the reception
timing of the audio data about the IP broadcast in Fig. 9
are the same as those in the first embodiment (refer to
Fig. 3), a description of them is omitted herein.
[0084] In the broadcast receiving apparatus 10’’ of the
third embodiment, upon turning on of the power supply
of the broadcast receiving apparatus 10’’ (timing t1 in Fig.
9) and reception of the audio data about the DAB broad-
cast and the audio data about the IP broadcast, the time
difference calculation unit 107’ attempts to acquire the
time information from each of the DAB broadcast and the
IP broadcast. Upon acquisition of the time information
from each of the DAB broadcast and the IP broadcast,
the time difference calculation unit 107’ calculates the
time difference between the time information acquired
from the DAB broadcast and the time information ac-

quired from the IP broadcast.
[0085] In the example illustrated in Fig. 9, upon recep-
tion of the second frame of the audio data (the piece of
audio data [2]) about the IP broadcast (timing t2 in Fig.
9) after the power supply of the broadcast receiving ap-
paratus 10’’ is switched to ON, the time information (de-
noted by "T" in Fig. 9) is acquired from each of the DAB
broadcast and the IP broadcast and the time difference
between the two pieces of time information is calculated
(the timing t2 in Fig. 9). In the example illustrated in Fig.
9, about two frames of the audio data are calculated as
the time difference between the two pieces of time infor-
mation.
[0086] Upon calculation of the time difference in the
above manner, the delay processing unit 110’ immedi-
ately starts the delay process for the audio data about
the DAB broadcast. Specifically, the delay processing
unit 110’ time-stretches the audio data about the DAB
broadcast by a required number of frames (a time period
from the timing t2 to timing t3 in Fig. 9) so that the calcu-
lated time difference is cleared. This allows the broadcast
receiving apparatus 10’’ to clear the delay time of the IP
broadcast. As a result, the broadcast receiving apparatus
10’’ is capable of switching from the output of the DAB
broadcast to the output of the IP broadcast in a state in
which the output timing of the DAB broadcast is synchro-
nized with the output timing of the IP broadcast (a state
subsequent to the timing t3 in Fig. 9).
[0087] In the example illustrated in Fig. 9, the delay
process for the DAB broadcast is performed on the basis
of the time difference between the time information about
the DAB broadcast and the time information about the
IP broadcast without performing the comparison process
(the process of calculating the time difference) described
above in the first and second embodiments. Accordingly,
in the example illustrated in Fig. 9, the timing (the timing
t3 in Fig. 9) when the output timing of the audio data
about the DAB broadcast is synchronized with the output
timing of the audio data about the IP broadcast is moved
up by six frames of the audio data, compared with the
example in the related art.
[0088] As described above, with the broadcast receiv-
ing apparatus 10’’ of the third embodiment, upon calcu-
lation of the time difference between the time information
about the audio data about the DAB broadcast and the
time information about the audio data about the IP broad-
cast, the delay process for the audio data about the DAB
broadcast is immediately started, regarding the time dif-
ference as the delay time of the IP broadcast. As a result,
with the broadcast receiving apparatus 10’’ of the third
embodiment, the synchronization timing of the two broad-
casts for seamless switching of the output audio is moved
up.
[0089] A fourth embodiment of the present invention
will now be described with reference to Fig. 10. The first
embodiment and the second embodiment described
above are combined with each other in the fourth em-
bodiment. Specifically, the configuration in which the
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comparison process is started at the time when the time
difference between the time information about the DAB
broadcast and the time information about the IP broad-
cast is calculated without waiting for the storage of the
maximum amount of audio data in the DAB buffer 103 is
combined with the configuration in which the comparison
start position is set at a position after the beginning in the
audio data stored in the DAB buffer 103 on the basis of
the calculated time difference.
[0090] Exemplary processing timing by a broadcast re-
ceiving apparatus according to the fourth embodiment of
the present invention will now be described with refer-
ence to Fig. 10. In the example illustrated in Fig. 10, the
DAB buffer has a capacity corresponding to 15 frames
of the audio data. In addition, in the example illustrated
in Fig. 10, the IP broadcast is delayed from the DAB
broadcast by four frames of the audio data. Furthermore,
in the example illustrated in Fig. 10, the time information
is added to the audio data about the DAB broadcast for
every one frame of the audio data and the time informa-
tion is added to the audio data about the IP broadcast
for every four frames of the audio data.
[0091] The example in Fig. 10 illustrates the states of
the DAB buffer and the IP buffer at timing t2 in Fig. 10
when the audio data of eight frames (the pieces of audio
data [1] to [8]) is first stored in the DAB buffer after a
power supply of the broadcast receiving apparatus is
switched to ON. At this time, the piece of audio data [4]
is stored in the IP buffer.
[0092] At this time, the time information is added to the
piece of audio data [8] about the DAB broadcast and the
time information is added also to the piece of audio data
[4] about the IP broadcast. Accordingly, the broadcast
receiving apparatus calculates the time difference be-
tween the time information acquired from the DAB broad-
cast and the time information acquired from the IP broad-
cast at this time.
[0093] Then, the broadcast receiving apparatus sets
the comparison start position in the audio data stored in
the DAB buffer on the basis of the calculated time differ-
ence. In the example illustrated in Fig. 10, since the cal-
culated time difference is about four frames of the audio
data, the broadcast receiving apparatus has enough time
to set the piece of audio data [3] five frames before the
piece of audio data [8] as the comparison start position.
[0094] Then, the broadcast receiving apparatus se-
quentially compares the pieces of audio data [3] and [4]
stored in the DAB buffer with the piece of audio data [4]
stored in the IP buffer to detect the same data as the
piece of audio data [4] stored in the IP buffer from the
DAB buffer. In other words, in the example in Fig. 10, the
piece of audio data [4] about the DAB broadcast, which
is the same as the piece of audio data [4] about the IP
broadcast, is detected through the second comparison.
[0095] Then, the broadcast receiving apparatus calcu-
lates the time difference between the reception timing of
the piece of audio data [4] about the IP broadcast and
the reception timing of the piece of audio data [4] about

the DAB broadcast as the delay time of the IP broadcast.
The reception of the piece of audio data [4] about the IP
broadcast when the piece of audio data [8] about the
DAB broadcast is received indicates that the IP broadcast
is delayed from the DAB broadcast by four frames of the
audio data.
[0096] Then, the broadcast receiving apparatus time-
stretches the audio data about the DAB broadcast by a
required number of frames (a time period from timing t3
to timing t4 in Fig. 10) so that the calculated delay time
of the IP broadcast is cleared. This allows the broadcast
receiving apparatus to clear the delay time of the IP
broadcast. As a result, the broadcast receiving apparatus
is capable of switching from the output of the DAB broad-
cast to the output of the IP broadcast in a state in which
the output timing of the DAB broadcast is synchronized
with the output timing of the IP broadcast (a state sub-
sequent to the timing t4 in Fig. 10).
[0097] In the example illustrated in Fig. 10, the com-
parison process is started at the time when eight frames
of the audio data, which is less than the maximum amount
of data (15 frames), are stored in the DAB buffer. Accord-
ingly, the timing when the comparison process is started
is moved up by seven frames of the audio data, compared
with the method in the related art in which the comparison
process is started at the time when the maximum amount
of audio data is stored in the DAB buffer.
[0098] In addition, in the example illustrated in Fig. 10,
the comparison process is started from the piece of audio
data [3] stored in the DAB buffer on the basis of the cal-
culated time difference. Accordingly, the processing time
to calculate the delay time of the IP broadcast is reduced
by two frames of the audio data, compared with the meth-
od in the related art in which the comparison process is
started from the beginning (the piece of audio data [1]).
[0099] Consequently, with the broadcast receiving ap-
paratus of the fourth embodiment, the synchronization
timing of the two broadcasts for seamless switching of
the output audio is greatly moved up, compared with the
method in the related art.
[0100] Although the DAB broadcast is applied as the
first standard broadcast and the IP broadcast is applied
as the second standard broadcast in the first to fourth
embodiments described above, the present invention is
not limited to these. For example, a frequency modulation
(FM) broadcast may be applied as the first standard
broadcast and the IP broadcast may be applied as the
second standard broadcast. Alternatively, the DAB
broadcast may be applied as the first standard broadcast
and the FM broadcast may be applied as the second
standard broadcast.
[0101] While the present invention is described in
terms of some specific examples and embodiments, the
present invention is not limited to these specific examples
and embodiments and the technical range of the present
invention should not be interpreted in a limited way. It will
be clear that any changes and modified embodiments
will be obvious to those skilled in the art without departing
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from the scope of the claims.

Claims

1. A broadcast receiving apparatus comprising:

a first receiving unit (101) configured to receive
a first standard broadcast;
a second receiving unit (104) configured to re-
ceive a second standard broadcast delayed
from the first standard broadcast;
an output control unit (111) configured to switch
between first standard broadcast data received
by the first receiving unit (101) and second
standard broadcast data received by the second
receiving unit (104) and to selectively output the
first standard broadcast data or the second
standard broadcast data;
a first storage unit (103) configured to temporar-
ily store the first standard broadcast data re-
ceived by the first receiving unit (101);
a second storage unit (106) configured to tem-
porarily store the second standard broadcast
data received by the second receiving unit (104);
a comparison unit (108) configured to compare
the first standard broadcast data stored in the
first storage unit (103) with the second standard
broadcast data stored in the second storage unit
(106) to identify the same data as the second
standard broadcast data stored in the second
storage unit (106) from the first standard broad-
cast data stored in the first storage unit (103);
a delay time calculation unit (109) configured to
calculate a delay time of the second standard
broadcast from the first standard broadcast on
the basis of a reception timing of the same data
identified from the first standard broadcast data
by the comparison unit (108) and a reception
timing of the second standard broadcast data
stored in the second storage unit (106);
a delay processing unit (110) configured to per-
form a delay process to the first standard broad-
cast data in accordance with the delay time cal-
culated by the delay time calculation unit (109)
to synchronize output timing of the first standard
broadcast data with output timing of the second
standard broadcast data; and
a time difference calculation unit (107) config-
ured to calculate a time difference between time
information added to the first standard broad-
cast data and time information added to the sec-
ond standard broadcast data,
wherein the comparison unit (108) is configured
to determine the broadcast data stored in a par-
tial range of the first storage unit (103) to be com-
parison target data on the basis of the time dif-
ference calculated by the time difference calcu-

lation unit (107) and to perform the comparison
to the comparison target data to identify the
same data from the comparison target data.

2. The broadcast receiving apparatus according to
Claim 1,
wherein the comparison unit (108) is configured to
set a comparison start position after the beginning
in the first standard broadcast data stored in the first
storage unit (103) on the basis of the time difference
calculated by the time difference calculation unit
(107), to determine data after the comparison start
position to be the comparison target data, and to
perform the comparison to the comparison target da-
ta to identify the same data from the comparison tar-
get data.

3. The broadcast receiving apparatus according to
Claim 1 or 2,
wherein, when the time difference is calculated by
the time difference calculation unit (107) before the
first standard broadcast data of a predetermined
maximum amount is stored in the first storage unit
(103), the comparison unit (108) is configured to de-
termine the first standard broadcast data stored in
the first storage unit (103) at the time when the time
difference is calculated to be the comparison target
data and to perform the comparison to the compar-
ison target data to identify the same data from the
comparison target data.

4. The broadcast receiving apparatus according to one
of claims 1-3,
wherein, when the time difference is calculated by
the time difference calculation unit (107) before the
first standard broadcast data of a predetermined
maximum amount is stored in the first storage unit
(103), the comparison unit (108) is configured to set
a comparison start position after the beginning in the
first standard broadcast data stored in the first stor-
age unit (103) at the time when the time difference
is calculated on the basis of the time difference cal-
culated by the time difference calculation unit (107),
to determine data after the comparison start position
to be the comparison target data, and to perform the
comparison to the comparison target data to identify
the same data from the comparison target data.

5. The broadcast receiving apparatus according to any
of Claims 1 to 4,
wherein the first standard broadcast is a frequency
modulation (FM) broadcast and the second standard
broadcast is an Internet protocol (IP) broadcast.

6. The broadcast receiving apparatus according to any
of Claims 1 to 4,
wherein the first standard broadcast is a digital audio
broadcasting (DAB) broadcast and the second
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standard broadcast is an Internet protocol (IP) broad-
cast.

7. An output control method performed by a broadcast
receiving apparatus including an output control unit
(111) that switches between a first standard broad-
cast and a second standard broadcast delayed from
the first standard broadcast and selectively outputs
the first standard broadcast or the second standard
broadcast, the output control method comprising:

temporarily storing first standard broadcast data
by a first storage unit (103) in the broadcast re-
ceiving apparatus;
temporarily storing second standard broadcast
data by a second storage unit (106) in the broad-
cast receiving apparatus;
calculating a time difference between time infor-
mation added to the first standard broadcast da-
ta and time information added to the second
standard broadcast data by a time difference
calculation unit (107) in the broadcast receiving
apparatus;
determining the broadcast data stored in a par-
tial range of the first storage unit (103) to be com-
parison target data on the basis of the calculated
time difference and comparing the comparison
target data with the second standard broadcast
data stored in the second storage unit (106) to
identify the same data as the second standard
broadcast data stored in the second storage unit
(106) from the comparison target data by a com-
parison unit (108) in the broadcast receiving ap-
paratus;
calculating a delay time of the second standard
broadcast from the first standard broadcast on
the basis of a reception timing of the same data
identified from the comparison target data and
a reception timing of the second standard broad-
cast data stored in the second storage unit (106)
by a delay time calculation unit (109) in the
broadcast receiving apparatus; and
performing a delay process to the first standard
broadcast data in accordance with the calculat-
ed delay time to synchronize output timing of the
first standard broadcast data with output timing
of the second standard broadcast data by a de-
lay processing unit (110) in the broadcast re-
ceiving apparatus.
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