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(54) BROADCAST RECEIVER AND RECEPTION SWITCHING CONTROL METHOD

(57) A broadcast receiver includes a transfer start
time calculating unit (131) that calculates a time at which
to start the transmission of each file to be received in first
reception processing, a switching timing determining unit
(132) that determines a switching time at which a switch-
over from second reception processing to the first recep-
tion processing is to be made by a second tuner unit (120,
120’), according to the calculated time at which to start

the transmission of each file, and a switching control unit
(133, 133’) that controls the second tuner unit (120, 120°)
so that it makes a switchover from the second reception
processing to the first reception processing according to
the determined switching time. When the second tuner
unit (120, 120’) makes a switchover from the second re-
ception processing to the first reception processing, afile
can be received from its beginning.
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Description

[0001] The presentinvention relates to a broadcast re-
ceiver and a reception switching control method, and
more particularly the presentinvention is preferably used
in a broadcast receiver and a reception switching control
method in which both data broadcast reception process-
ing and other reception processing are executed with a
single tuner.

[0002] Digital Audio Broadcast (DAB) is used as one
of the broadcasting standards. In DAB broadcasting, it
has been a conventional practice to use a sub-tuner sep-
arately from a main tuner, which receives a main broad-
cast, to receive a data broadcast in background while the
main tuner is receiving a main broadcast. In data broad-
casting, an electronic program guide (EPG), traffic infor-
mation in Transport Protocol Experts Group (TPEG)
broadcast, and other digital data are broadcasted asfiles.
The sub-tuner receives a plurality of files sequentially.
[0003] In DAB broadcasting, scan processing is also
executed in the sub-tuner; in scan processing, a service
list (receivable frequency list), which lists channels that
can be received, is created. When the user selects a
desired broadcast service from this type of service list,
the user can select a broadcasting station from which to
receive a desired program through the main tuner and
can view and listen to the program.

[0004] To execute both data broadcast reception
processing and scan processing with a single sub-tuner
as described above, it is necessary to alternately execute
the two pieces of processing. Conventionally, the two
pieces of processing have been divided by a predeter-
mined time slot according to, for example, a predeter-
mined priority order, and have been alternately executed.
[0005] In the technology disclosed in Japanese Unex-
amined Patent Application Publication No. 2005-159868,
a multiplex broadcast receiver has a main tuner that re-
ceives program broadcasts and a sub-tuner that receives
road traffic information transmitted at intervals of a pre-
determined time. While the sub-tuner is not receiving
road traffic information, the state of the reception of an
alternative frequency for a program broadcast that the
main tuner is receiving is checked. If the reception state
is superior, the main tuner is made to follow the alternate
frequency in the superior reception state.

[0006] In the technology disclosed in JP 2004-343745
A, a wireless broadcast receiver has a main tuner and a
background tuner. The background tuner can be used to
stably receive traffic message channel (TMC) data in a
certain wireless broadcast program, without impairing a
diversity function (by which, for example, alternative fre-
quency bands for a wireless broadcast program selected
by the main tuner are scanned). In the wireless broadcast
receiver described in Japanese Unexamined Patent Ap-
plication Publication No. 2004-343745, a first data block
in a second broadcast channel signal is received by the
background tuner, and a time at which to transmit a sec-
ond data block in the second broadcast channel signal
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is estimated. When the reception of the first data block
is completed, the background tuner is tuned to a third
reception frequency, and the background tuner is tuned
to a second reception frequency at the estimated time at
which to transmit the second data block.

[0007] In the conventional method by which, in a re-
ceiver in which both data broadcast reception processing
and scan processing are alternately executed with a sin-
gle tuner, the two pieces of processing are divided by a
predetermined time slot and are alternately executed, a
processing time assigned to scan processing is a prede-
termined time. However, a data broadcast is transferred
sequentially one file at a time.

[0008] Therefore, when scan processing for the pre-
determined time is terminated and a switchover to data
broadcast reception is made, if the transmission of a file
has been already started, the file starts from its interme-
diate point and is thereby incomplete. Even if the file is
received, the received file is invalid. The file needs to be
received again from scratch when the file is transmitted
the next time or later.

[0009] This situation can occur for all files to be re-
ceived, which has been problematic in that much time is
taken until the reception of all target files is completed.
Incomplete files remains stored in a memory. Another
problem is that if the number of incomplete files is grad-
ually increased, the remaining available space in the
memory is reduced.

[0010] Fig. 6 illustrates an example of a switching op-
eration executed by a conventional broadcast receiver
between data broadcast reception processing and scan
processing. In Fig. 6, processing (data broadcast recep-
tion processing and scan processing) executed by the
background tuner in the broadcast receiver is illustrated
in time series. As illustrated in Fig. 6, the background
tuner alternately executes data broadcast reception
processing and scan processing.

[0011] In data transmitted in data broadcasting in the
example in Fig. 6, directory information (header informa-
tion) and six files numbered 1 to 6 that follow the director
information constitute one carousel. In data broadcast-
ing, a carousel of this type is repeatedly transmitted, so
the background tuner repeatedly receives the carousel.
[0012] In the example in Fig. 6, the background tuner
first receives directory information and then starts the
reception of the file 1 in a data broadcast (time t1). When
the reception of the file 1 is terminated, the background
tuner makes a switchover to scan processing (time t2).
The background tuner then executes scan processing
for a predetermined time. While the background tuner is
executing scan processing, in data broadcasting, the files
2 and 3 are transmitted sequentially after the file 1. While
executing scan processing, however, the background
tuner does not receive the files 2 and 3.

[0013] After the elapse of the predetermined time from
the start of scan processing, the background tuner makes
a switchover to data broadcast reception processing
(time t3). Since the transmission of the file 3 has been
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already started at that time, the background tuner re-
ceives the file 3 from an intermediate point in the file 3.
Therefore, the file 3 received by the background tuner is
invalid. When terminating the reception of the file 3 (time
t4), the background tuner receives the file 4, which is
transmitted next, from its beginning. Therefore, the file 4
received by the background tuner is valid.

[0014] When terminating the reception of the file 4, the
background tuner makes a switchover to scan process-
ing (time t5). The background tuner executes scan
processing for the predetermined time. While the back-
ground tuneris executing scan processing, in data broad-
casting, the files 5 and 6 are transmitted sequentially after
the file 4. While executing scan processing, however, the
background tuner does not receive the files 5 and 6.
[0015] After the elapse of the predetermined time from
the start of scan processing, the background tuner makes
a switchover to data broadcast reception processing
(time t6). Since the transmission of the file 6 has been
already started at that time, the background tuner re-
ceives the file 6 from an intermediate point in the file 6.
Therefore, the file 6 received by the background tuner is
invalid. When terminating the reception of the file 6 (time
t7), the background tuner receives directory information
and the file 1, which are transmitted next, from their be-
ginnings.

[0016] Although the file 1 has been already received,
the background tuner receives the file 1 without altera-
tion. When terminating the reception of the file 1, the
background tuner makes a switchover to scan process-
ing (time t8). After that, the background tuner repeatedly
executes similar processing.

[0017] Valid files received in the operation described
above are only the files 1 and 4. Although the files 3 and
6 have been received, they are incomplete, so they need
to be received again in their next or later transmission.
The file 1 has been received twice, but the files 2 and 5
have not been received even once. Therefore, the files
2 and 5 need to be received again in their next or later
transmission. As described above, in the conventional
switching operation between data broadcast reception
processing and scan processing, file reception process-
ing in data broadcasting is inefficient, and a long time is
taken to complete the reception of all files.

[0018] The present invention addresses this problem
with the object of suppressing, when both data broadcast
reception processing and other processing are alternate-
ly executed with a single tuner, invalid files in a data
broadcast from being received so that the data broadcast
is efficiently received.

[0019] The invention relates to a broadcast receiver
and a method according to the appended claims.
[0020] In an aspect of the present invention, a broad-
cast receiver has a first tuner unit that receives program
data in a digital broadcast and also includes a second
tuner unit that alternately executes first reception
processing in which a data broadcast file is received and
second reception processing different from the first re-
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ception processing. In the broadcast receiver, a time at
which to start the transmission of a file to be received in
the first reception processing is calculated, a switching
time at which a switchover from the second processing
to the first reception processing is to be made by the
second tuner unit is determined from the calculated time
at which to start the transmission of the file, and the sec-
ond tuner unit is controlled so that it makes a switchover
from the second reception processing to the first recep-
tion processing according to the determined switching
time.

[0021] In a broadcast receiver which is structured as
described above, it is possible to control a time at which
to make a switchover from the second reception process-
ing to the first reception processing according to a time
at which to start the transmission of a data broadcast file,
so that the file can be received from its beginning. There-
fore, when both data broadcast reception processing and
other processing are alternately executed with a single
tuner, it is possible to suppress invalid files in a data
broadcastfrom being received so that the data broadcast
is efficiently received.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

Fig. 1 is a block diagram illustrating an example of
the functional structure of a broadcast receiver in a
first embodiment of the present invention;

Fig. 2 is a flowchart illustrating an example of
processing executed by the broadcast receiver in
the first embodiment of the present invention;

Fig. 3 illustrates an example of a switching operation
executed by the broadcast receiver in the first em-
bodiment of the present invention between data
broadcast reception processing and scan process-
ing;

Fig. 4 is a block diagram illustrating an example of
the functional structure of a broadcast receiver in a
second embodiment of the present invention;

Figs. 5A and 5B illustrate examples of a switching
operation executed by the broadcast receiver in the
second embodiment of the present invention be-
tween first data broadcast reception processing and
second data broadcast reception processing; and
Fig. 6 illustrates an example of a switching operation
executed by a conventional broadcast receiver be-
tween data broadcast reception processing and
scan processing.

[0023] A first embodiment of the present invention will
be described with reference to Figs. 1 to 3.

[0024] Example of the functional structure of a broad-
cast receiver 10

[0025] Fig. 1is a block diagram illustrating an example
of the functional structure of the broadcast receiver 10 in
the first embodiment of the presentinvention. The broad-
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castreceiver 10 in Fig. 1 is an apparatus that can receive
a DAB broadcast. Separately from a main tuner (first tun-
erunit 110), which receives a main broadcast, the broad-
castreceiver 10 has a sub-tuner (second tuner unit 120).
While the main tuner is receiving a main broadcast, the
sub-tuner receives a data broadcast (such as, for exam-
ple, an EPG, a TPEG broadcast, or Broadcasting Web
Site (BWS)) in background.

[0026] As illustrated in Fig. 1, the broadcast receiver
10 has the first tuner unit 110, the second tuner unit 120,
and a switching controller 130. The switching controller
130 has atransfer starttime calculating unit 131, a switch-
ing timing determining unit 132, a first switching control
unit 133, a file information storage unit 134, a file infor-
mation acquiring unit 135, and a second switching control
unit 136. The first tuner unit 110 is connected to an an-
tenna 11 and a speaker 13. The second tuner unit 120
is connected to the antenna 11 and a display 12.
[0027] The functional blocks 131 to 136 described
above can be structured by any one of hardware, a digital
signal processor (DSP), and software. If, for example,
these functional blocks 131 to 136 are structured by soft-
ware, they include a central processing unit (CPU), a
random-access memory (RAM), a read-only memory
(ROM), and other components in a computer in practice.
When programs stored in the RAM, the ROM, a hard
disk, a semiconductor memory, or another storage me-
dium are operated, these functional blocks 131 to 136
are implemented.

[0028] The first tuner unit 110 (main tuner) receives
program data in a digital broadcast through the antenna
11. The program data received by the first tuner unit 110
is subject to decoding and other processes and is con-
verted to a format in which the program data can be out-
put, after which the program data is output from the
speaker 13, making the program data audible to the user.
[0029] The second tuner unit 120 (background tuner)
alternately executes first reception processing in which
a data broadcast file is received through the antenna 11
and second reception processing different from the first
reception processing. In this embodiment, the first recep-
tion processing executed by the second tuner unit 120
is data broadcast reception processing. Information in a
data broadcast received in data broadcast reception
processing forms a carousel composed of directory in-
formation and a plurality of files (see Fig. 3). Each file is
composed of a plurality of segments; file identification
information and other information are stored in the seg-
ment at the beginning of the file. The directory information
includes the number of segments constituting each file,
a segment size, and other information. In this embodi-
ment, the reception of files implies not only the reception
of files but also the reception of directory information.
[0030] The second reception processing executed by
the second tuner unit 120 is scan processing to create a
service list in a digital broadcast. The second tuner unit
120 alternately executes data broadcast reception
processing and scan processing. A switchover from scan
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processing to data broadcast reception processing is
controlled by the first switching control unit 133, which
will be described later, so that the switchover is made
immediately before the transmission of the next file to be
received starts. In principle, a switchover from data
broadcast reception processing to scan processing is
made at a point in time at which a file is received in a
complete state. If, however, the next file to be received
after a switchover from scan processing to data broad-
cast reception processing has been already received, a
switchover from data broadcast reception processing to
scan processing is controlled by the second switching
control unit 136, which will be described later. Data in a
data broadcast received by the second tuner unit 120
and the service list created by the second tuner unit 120
are output on the display 12, making the data and service
list visible to the user.

[0031] The transfer start time calculating unit 131 cal-
culates a time at which to start the transmission of a file
to be received in data broadcast reception processing.
Specifically, according to a file reception termination time
atwhich the second tuner unit 120 has made a switchover
from data broadcast reception processing to scan
processing, the file size of a file to be transmitted while
scan processing (second reception processing) is in
progress (the file will be referred to below as the yet-to-
receive file), and the transmission rate of the yet-to-re-
ceive file, the transfer start time calculating unit 131 cal-
culates a time at which to start the transmission of the
next file to be received, the next file being transmitted
after the yet-to-receive file. The file size of the yet-to-
receive file can be calculated from, for example, the
number of segments in the yet-to-receive file and the
segment size, which are included in the directory infor-
mation. The transmission rate of the yet-to-receive file
can be acquired from service information that can be ac-
quired when tuning is executed in the second tuner unit
120. This transmission rate is a transmission rate related
to data broadcast reception. Its value is common to all
files.

[0032] The switching timing determining unit 132 de-
termines a switching time atwhich a switchoverfrom scan
processing to data broadcast reception processing is to
be made by the second tuner unit 120, according to the
time, calculated by the transfer start time calculating unit
131, at which to start the transmission of the next file to
be received. Particularly, in this embodiment, the switch-
ing timing determining unit 132 determines a time that is
a predetermined time before the time, calculated by the
transfer start time calculating unit 131, at which to start
the transmission of the next file to be received, as the
switching time at which a switchover from scan process-
ing to data broadcast reception processing is to be made.
[0033] The first switching control unit 133 controls the
second tuner unit 120 so that it makes a switchover from
scan processing to data broadcast reception processing,
according to the switching time determined by the switch-
ing timing determining unit 132.
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[0034] The file information storage unit 134 stores
identification information about a file that has been re-
ceived in data broadcast reception processing. When,
for example, the transmission of a file to be received in
data broadcast reception processing is started, the file
information acquiring unit 135 acquires identification in-
formation about the file from the segment atthe beginning
of the file. When the reception of the file has been termi-
nated in the data broadcast reception processing, the file
information storage unit 134 stores the identification in-
formation, acquired by the file information acquiring unit
135, about the file.

[0035] After the reception of one file has been termi-
nated, the file information acquiring unit 135 acquires
identification information about the next file from it when
the transmission of the file starts. The file information
acquiring unit 135 acquires identification information
about the file from, for example, the segment at the be-
ginning of the file.

[0036] After the second tuner unit 120 has made a
switchover from scan processing to data broadcast re-
ception processing, when the transmission of the next
file starts, the identification information, acquired by the
file information acquiring unit 135, about the next file may
be already stored in the file information storage unit 134.
In this case, the second switching control unit 136 con-
trols the second tuner unit 120 so that it makes a switch-
over from data broadcast reception processing to scan
processing.

Example of processing executed by the broadcast re-
ceiver 10

[0037] Fig. 2 is a flowchart illustrating an example of
processing executed by the broadcast receiver 10 in the
first embodiment of the present invention. Processing in
Fig. 2 is started when, for example, the power supply of
the broadcast receiver 10 is turned on, and continues to
be executed until the power supply of the broadcast re-
ceiver 10 is turned off.

[0038] First, the second tuner unit 120 receives a file
(receives directory information at first) in data broadcast
reception processing (step S202). The second tuner unit
120 then decides whether the reception of the file in data
broadcast reception processing has been terminated
(step S204). If the second tuner unit 120 decides that the
reception of the file has not been terminated (the result
in step S204 is No), the second tuner unit 120 executes
processing in step S204 again.

[0039] If the second tuner unit 120 decides that the
reception of the file has been terminated (the result in
step S204 is Yes), the second tuner unit 120 decides
whether the received file is directory information (step
S206). If the second tuner unit 120 decides that the re-
ceived file is directory information (the result in step S206
is Yes), the second tuner unit 120 executes processing
in steps S202 and S204 again. If the second tuner unit
120 decides that the received file is not directory infor-
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mation (the result in step S206 is No), the second tuner
unit 120 makes processing proceed to step S208.
[0040] In step S208, the file information storage unit
134 stores identification information about the received
file. Then, the second tuner unit 120 starts scan process-
ing (step S210). The transfer start time calculating unit
131 calculates a time at which to start the transmission
of the next file to be received, the next file being trans-
mitted after a yet-to-receive file that is transmitted during
scan processing (step S212). Furthermore, the switching
timing determining unit 132 determines a time that is a
predetermined time before the time, calculated in step
S212, at which to start the transmission of the next file
to be received, as the switching time at which a switch-
over from scan processing to data broadcast reception
processing is to be made (step S214).

[0041] Afterthat, the first switching control unit 133 de-
cides whether the switching time determined in step S214
has arrived (step S216). If the first switching control unit
133 decides that the switching time has not yet arrived
(the result in step S216 is No), the first switching control
unit 133 executes processing in step S216 again. If the
first switching control unit 133 decides that the switching
time has arrived (the result in step S216 is Yes), the sec-
ond tuner unit 120 makes a switchover from scan
processingto data broadcastreception processing under
control of the first switching control unit 133 (step S218).
Since the transmission of the next file to be received has
not yet been started at this point in time, the second tuner
unit 120 partially receives the remaining part of the yet-
to-receive file.

[0042] Then, the second tuner unit 120 decides wheth-
er the transmission of the next file to be received has
been started (step S220). If the second tuner unit 120
decides that the transmission of the next file to be re-
ceived has not yet been started (the result in step S220
is No), the second tuner unit 120 executes processing in
step S220 again.

[0043] If the second tuner unit 120 decides that the
transmission of the next file to be received has been start-
ed (the result in step S220 is Yes), the file information
acquiring unit 135 acquires identification information
about the file to be received from the file (step S222).
Then, the second switching control unit 136 decides
whether the identification information, acquired in step
S222, about the file to be received is stored in the file
information storage unit 134 (step S224).

[0044] If the second switching control unit 136 decides
that the identification information about the file to be re-
ceived is not stored in the file information storage unit
134 (the result in step S224 is No), processing returns
to step S202, where the second tuner unit 120 receives
the file without alteration (step S202). The second tuner
unit 120 then executes processing in step S204 and later
again.

[0045] If the second switching control unit 136 decides
that the identification information about the file to be re-
ceived is stored in the file information storage unit 134
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(the result in step S224 is Yes), the second tuner unit
120 makes a switchover from data broadcast reception
processing to scan processing under control of the sec-
ond switching control unit 136 (step S226). The second
tuner unit 120 then executes processing in step S210
and later again.

Example of a switching operation executed by the broad-
cast receiver 10

[0046] Fig. 3 illustrates an example of a switching op-
eration executed by the broadcast receiver 10 in the first
embodiment of the present invention between data
broadcast reception processing and scan processing. In
Fig. 3, processing (data broadcast reception processing
and scan processing) executed by the second tuner unit
120 in the broadcast receiver 10 is illustrated in time se-
ries. As illustrated in Fig. 3, the second tuner unit 120
alternately executes data broadcast reception process-
ing and scan processing.

[0047] In data transmitted in data broadcasting in the
example in Fig. 3, directory information (header informa-
tion) and six files numbered 1 to 6 that follow the director
information constitute one carousel. In data broadcast-
ing, a carousel of this type is repeatedly transmitted, so
the second tuner unit 120 repeatedly receives the car-
ousel.

[0048] In the example in Fig. 3, the second tuner unit
120 first receives directory information and then starts
the reception of the file 1 in a data broadcast (time t1).
When the reception of the file 1 is terminated, the second
tuner unit 120 makes a switchover from data broadcast
reception processing to scan processing (time t2).
[0049] Atthattime, the file information storage unit 134
stores identification information about the file 1, which
has been received. According to a time at which the re-
ception of the file 1 was terminated (that is, the time is
time t2), the file size of a yet-to-receive file to be trans-
mitted during scan processing (that is, the yet-to-receive
file is the file 2), and the transmission rate of the file 2,
the transfer start time calculating unit 131 calculates a
time at which to start the transmission of the next file to
be received, the next file being transmitted after the yet-
to-receive file (that is, the next file is the file 3). The file
size of the file 2 can be calculated from the number of
segments in the file 2 and the segment size, which are
included in the directory information. The transmission
rate of the file 2 can be acquired from service information
that can be acquired when tuning is executed in the sec-
ond tuner unit 120. The value of the transmission rate is
common to the files 1 to 6.

[0050] Furthermore, the switching timing determining
unit 132 determines a time (time t3) that is a predeter-
mined time before the time, calculated by the transfer
start time calculating unit 131, at which to start the trans-
mission of the file 3, as the switching time at which a
switchover from scan processing to data broadcast re-
ception processing is to be made.
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[0051] When the determined switching time comes,
the second tuner unit 120 makes a switchover from scan
processingto data broadcastreception processing under
control of the first switching control unit 133 (time t3).
Although, at that time, the file 2, which is a yet-to-receive
file, is being transmitted, the transmission of the file 2 is
terminated soon, after which the transmission of the file
3 is started in succession. When the transmission of the
file 3 is started, the file information acquiring unit 135
acquires identification information about the file 3 from
the segment at the beginning of the file 3. In this example,
identification information about the acquired file 3 is not
stored in the file information storage unit 134, so the sec-
ond tuner unit 120 receives the file 3, starting from its
beginning. Therefore, the file 3 received by the second
tuner unit 120 becomes valid.

[0052] When the reception of the file 3 is terminated,
the second tuner unit 120 makes a switchover from data
broadcast reception processing to scan processing (time
t4).

[0053] Atthattime, thefile information storage unit 134
stores identification information about the file 3, which
has been received. According to a time at which the re-
ception of the file 3 was terminated (that is, the time is
time t4), the file size of a yet-to-receive file to be trans-
mitted during scan processing (that is, the yet-to-receive
file is the file 4), and the transmission rate of the file 4,
the transfer start time calculating unit 131 calculates a
time at which to start the transmission of the next file to
be received, the next file being transmitted after the yet-
to-receive file (that is, the next file is the file 5).

[0054] Furthermore, the switching timing determining
unit 132 determines a time (time t5) that is a predeter-
mined time before the time, calculated by the transfer
start time calculating unit 131, at which to start the trans-
mission of the file 5, as the switching time at which a
switchover from scan processing to data broadcast re-
ception processing is to be made.

[0055] When the determined switching time comes,
the second tuner unit 120 makes a switchover from scan
processingto data broadcastreception processing under
control of the first switching control unit 133 (time t5).
Although, at that time, the file 4, which is a yet-to-receive
file, is being transmitted, the transmission of the file 4 is
terminated soon, after which the transmission of the file
5 is started in succession. When the transmission of the
file 5 is started, the file information acquiring unit 135
acquires identification information about the file 5 from
the segment at the beginning of the file 5. In this example,
identification information about the acquired file 5 is not
stored in the file information storage unit 134, so the sec-
ond tuner unit 120 receives the file 5, starting from its
beginning. Therefore, the file 5 received by the second
tuner unit 120 becomes valid.

[0056] When the reception of the file 5 is terminated,
the second tuner unit 120 makes a switchover from data
broadcast reception processing to scan processing (time
t6).
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[0057] Atthattime, the file information storage unit 134
stores identification information about the file 5, which
has been received. According to a time at which the re-
ception of the file 5 was terminated (that is, the time is
time t6), the file size of a yet-to-receive file to be trans-
mitted during scan processing (that is, the yet-to-receive
file is the file 6), and the transmission rate of the file 6,
the transfer start time calculating unit 131 calculates a
time at which to start the transmission of the next file to
be received, the next file being transmitted after the yet-
to-receive file (that is, the next file is directory informa-
tion).

[0058] Furthermore, the switching timing determining
unit 132 determines a time (time t7) that is a predeter-
mined time before the time, calculated by the transfer
start time calculating unit 131, at which to start the trans-
mission of the directory information, as the switching time
at which a switchover from scan processing to data
broadcast reception processing is to be made.

[0059] When the determined switching time comes,
the second tuner unit 120 makes a switchover from scan
processing to data broadcastreception processing under
control of the first switching control unit 133 (time t7).
Although, at that time, the file 6, which is a yet-to-receive
file, is being transmitted, the transmission of the file 6 is
terminated soon, after which the transmission of the di-
rectory information is started in succession. Thus, the
second tuner unit 120 can receive the directory informa-
tion, starting from its beginning.

[0060] When the second tuner unit 120 terminates the
reception of the directory information, the file information
acquiring unit 135 acquires identification information
about the file 1 to be transmitted in succession, starting
from the segment at the beginning of the file 1. Since the
file 1 has been already received, its identification infor-
mation is already stored in the file information storage
unit 134. Therefore, the second tuner unit 120 does not
receive the file 1 this time, but makes a switchover from
data broadcast reception processing to scan processing
under control of the second switching control unit 136
(time t8).

[0061] At that time, according to a time at which the
reception of the directory information was terminated
(thatis, the time is time t8), the file size of a yet-to-receive
file to be transmitted during scan processing (that is, the
yet-to-receive file is the file 1), and the transmission rate
of the file 1, the transfer start time calculating unit 131
calculates a time at which to start the transmission of the
next file to be received, the next file being transmitted
after the yet-to-receive file (that is, the next file is the file
2). Furthermore, the switching timing determining unit
132 determines a time (time t9) that is a predetermined
time before the time, calculated by the transfer start time
calculating unit 131, at which to start the transmission of
the file 2, as the switching time at which a switchover
from scan processing to data broadcast reception
processing is to be made.

[0062] When the determined switching time comes,
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the second tuner unit 120 makes a switchover from scan
processingto data broadcastreception processing under
control of the first switching control unit 133 (time t9).
Although, at that time, the file 1, which is a yet-to-receive
file, is being transmitted, the transmission of the file 1 is
terminated soon, after which the transmission of the file
2 is started in succession. When the transmission of the
file 2 is started, the file information acquiring unit 135
acquires identification information about the file 2 from
it. In this example, identification information about the
acquired file 2 is not stored in the file information storage
unit 134, so the second tuner unit 120 receives the file
2, starting from its beginning. Therefore, the file 2 re-
ceived by the second tuner unit 120 becomes valid. Sub-
sequently, the second tuner unit 120 repeatedly executes
similar processing.

[0063] In the operation described above, the valid re-
ceived files are the files 1, 2, 3, and 5. Itis clear that when
data broadcast reception processing is just executed two
more times by repeating the operation in Fig. 3 in succe-
sion, the remaining files 4 and 6 eligible for reception can
be received immediately in a valid state.

[0064] As described above, with the broadcast receiv-
er 10 in this embodiment, a time at which to transmit a
file in a data broadcast is calculated, and a time at which
to make a switchover from scan processing to data broad-
cast reception processing is controlled immediately be-
fore the calculated time. This enables each file to be re-
ceived, starting from its beginning. With the broadcast
receiver 10 in this embodiment, therefore, when both da-
ta broadcast reception processing and other processing
are alternately executed with a single tuner, it is possible
to suppress the reception of invalid files in a data broad-
cast and to efficiently receive the data broadcast.
[0065] With the broadcast receiver 10 in this embodi-
ment, identification information about received files are
stored, so whether a file to be transmitted has been al-
ready received is decided. If the file has been already
received, while the file is being transmitted, scan
processing can be executed instead of data broadcast
reception processing. With the broadcast receiver 10 in
this embodiment, therefore, itis possible to eliminate the
wasteful reception of received files and to efficiently ex-
ecute both data broadcastreception processing and scan
processing.

Second embodiment

[0066] A second embodiment of the present invention
will be described next with reference to Figs. 4 and 5. In
the first embodiment, scan processing has been execut-
ed as the second reception processing, but this is not a
limitation. For example, as will be described inthe second
embodiment, data broadcast reception processing differ-
ent from data broadcast reception processing executed
as the first reception processing may be executed as the
second reception processing.
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Example of the functional structure of a broadcast receiv-
er 100

[0067] Fig. 4 is ablock diagram illustrating an example
of the functional structure of the broadcast receiver 10’
in the second embodiment of the present invention. The
broadcastreceiver 10’ in Fig. 4 differs from the broadcast
receiver 10 (see Fig. 1) in the first embodiment in that
the broadcast receiver 10’ has a second tuner unit 120’
instead of the second tuner unit 120 and that the switch-
ing controller 130 has a first switching control unit 133’
instead of the first switching control unit 133.

[0068] In the second embodiment, the first reception
processing executed by the second tuner unit 120’ is data
broadcast reception processing in which files of first data
type are received (the data broadcast reception process-
ing will be referred to below as the first data broadcast
reception processing). The second reception processing
executed by the second tuner unit 120’ is data broadcast
reception processing in which files of second data type,
different from the first data type, are received (the data
broadcast reception processing will be referred to below
as the second data broadcast reception processing).
[0069] The first data broadcast reception processing
and second data broadcast reception processing may be
any combination if different data types are used between
the first data broadcast reception processing and the sec-
ond data broadcast reception processing. For example,
data broadcast reception processing in which EPG files
are received may be applied as the first data broadcast
reception processing, and data broadcast reception
processing in which TPEG files are received may be ap-
plied as the second data broadcast reception processing.
[0070] The second tunerunit 120’ alternately executes
the first data broadcast reception processing and second
data broadcast reception processing. In principle, the
second tuner unit 120’ is controlled by the first switching
control unit 133’ so that files of first data type are prefer-
entially received. If, however, the reception of all files of
first data type has been completed, the second tuner unit
120’ is controlled by the first switching control unit 133’
so that files of second data type are preferentially re-
ceived. This is because, if only files of first data type are
preferentially received, the number of invalid files of sec-
onddatatype isincreased. This would make itimpossible
to complete the reception of all files of second data type.
[0071] Specifically, the first switching control unit 133’
controls the second tuner unit 120’ so that files of first
data type are preferentially received until the reception
of all files of first data type is completed, as will be de-
scribed in (1) and (2) below.

(1) While the first data broadcast reception process-
ing is in progress, the first switching control unit 133’
controls the second tuner unit 120’ so that it makes
a switchover from the first data broadcast reception
processing to the second data broadcast reception
processing at a time at which the reception of a file
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of first data type is terminated. Therefore, files of first
data type can be received up to the last one so that
any of the files of first data type, which should be
preferentially acquired, is not invalidated.

(2) While the second data broadcast reception
processing is in progress, the first switching control
unit 133’ controls the second tuner unit 120’ so that
it makes a switchover from the second data broad-
cast reception processing to the first data broadcast
reception processing at the switching time deter-
mined by the switching timing determining unit 132.
Therefore, each file of first data type can be received,
starting from its beginning, so that any of the files of
first data type, which should be preferentially ac-
quired, is not invalidated. In this case, the reception
of a file of second data type may be suspended be-
fore the file is completely received, and the file of
second data type may be invalidated. In spite of this,
priority is given to the reception of each file of first
data type from its beginning.

After the reception of all files of first data type has
been completed, the first switching control unit 133’
controls the second tuner unit 120’ so that files of
second data type are preferentially received as de-
scribed in (3) and (4) below.

(3) While the second data broadcast reception
processing is in progress, the first switching control
unit 133’ controls the second tuner unit 120’ so that
it makes a switchover from the second data broad-
cast reception processing to the first data broadcast
reception processing at a time at which the reception
of afile of second data type is terminated. Therefore,
files of second data type can be received up to the
last one so that any of the files of second data type,
which should be preferentially acquired, is not inval-
idated.

(4) While the first data broadcast reception process-
ing is in progress, the first switching control unit 133’
controls the second tuner unit 120’ so that it makes
a switchover from the first data broadcast reception
processing to the second data broadcast reception
processing at the switching time determined by the
switching timing determining unit 132. Therefore,
each file of second data type can be received, start-
ing from its beginning, so that any of the files of sec-
ond data type, which should be preferentially ac-
quired, is not invalidated. In this case, the reception
of a file of first data type may be suspended before
the file is completely received, and the file may be
invalidated. In spite of this, priority is given to the
reception of each file of second data type from its
beginning.

[0072] After the reception of all files of second data
type has been completed, the first switching control unit
133’ further controls the second tuner unit 120’ so that
files of first data type are preferentially received as de-
scribed in (1) and (2) above. Thus, even fif files of first
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data type and files of second data type need to be ac-
quired again because, for example, data in a data broad-
cast has been changed, the files of first data type can be
preferentially received again.

Examples of a switching operation executed by the
broadcast receiver 10’

[0073] Figs. 5A and 5B illustrate examples of a switch-
ing operation executed by the broadcast receiver 10’ in
the second embodiment of the presentinvention between
the first data broadcast reception processing and the sec-
ond data broadcastreception processing. In Figs. 5A and
5B, processing (first data broadcast reception processing
and second data broadcast reception processing) exe-
cuted by the second tuner unit 120’ in the broadcast re-
ceiver 10’ is illustrated in time series. As illustrated in
Figs. 5A and 5B, the second tuner unit 120’ alternately
executes the first data broadcast reception processing
and second data broadcast reception processing.
[0074] In data of first data type transmitted in data
broadcasting in the example in Figs. 5A and 5B, directory
information (header information) at the beginning of the
data and six files numbered A1 to A6 constitute one car-
ousel. In the first data broadcast reception processing,
the second tuner unit 120’ receives data of first data type
structured in this way.

[0075] Similarly, in data of second data type transmit-
ted in data broadcasting in the example in Figs. 5A and
5B, directory information (header information) at the be-
ginning of the data and six files numbered B1 to B6 con-
stitute one carousel. In the second data broadcast recep-
tion processing, the second tuner unit 120’ receives data
of second data type structured in this way.

[0076] Fig. 5A illustrates processing executed by the
second tuner unit 120’ before the second tuner unit 120’
completes the reception of all of the files A1 to A6 of first
data type. In Fig. 5A, priority is given to the reception of
the files A1 to A6 of first data type (that is, the first data
broadcast reception processing is executed). Therefore,
in a case in which the second tuner unit 120’ is executing
the first data broadcast reception processing, the second
tuner unit 120’ makes a switchover from the first data
broadcast reception processing to the second data
broadcast reception processing at a time at which the
reception of a file of first data type is terminated. In the
first data broadcast reception processing in this case,
therefore, all files of first data type can be completely
received. In a case in which the second tuner unit 120’
is executing the second data broadcast reception
processing, however, the second tuner unit 120’ makes
a switchover from the second data broadcast reception
processing to the first data broadcast reception process-
ing at a switching time immediately before the transmis-
sion of the next file to be received (the next file is of first
data type) starts. In the second data broadcast reception
processing in this case, therefore, a file of second data
type may not be completely received.
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[0077] In Fig. 5A, for example, if the second tuner unit
120’ is executing processing to receive the files A1, A3,
and A5 in the first data broadcast reception processing,
the second tuner unit 120’ makes a switchover from the
first data broadcast reception processing to the second
data broadcast reception processing at times t2, t4, and
t6 at which the reception of the files A1, A3, and A5 is
terminated. If the second tuner unit 120’ is executing
processing to receive the files B2 and B4 in the second
data broadcast reception processing, the second tuner
unit 120’ makes a switchover fromthe second data broad-
cast reception processing to the first data broadcast re-
ception processing at switching times (times t3 and t5)
immediately before the transmission of the files A3 and
A5 starts.

[0078] Fig. 5B illustrates processing executed by the
second tuner unit 120’ after the second tuner unit 120’
completes the reception of all of the files A1 to A6 of first
data type. In Fig. 5B, priority is given to the reception of
the files B1 to B6 of second data type (that is, the second
data broadcast reception processing is executed).
Therefore, in a case in which the second tuner unit 120’
is executing the second data broadcast reception
processing, the second tuner unit 120’ makes a switch-
over from the second data broadcast reception process-
ing to the first data broadcast reception processing at a
time at which the reception of a file of second data type
is terminated. In the second data broadcast reception
processing in this case, therefore, all files of second data
type can be completely received. In a case in which the
second tuner unit 120’ is executing the first data broad-
cast reception processing, however, the second tuner
unit 120’ makes a switchover from the first data broadcast
reception processing to the second data broadcast re-
ception processing at a switching time immediately be-
fore the transmission of the next file to be received (the
next file is of second data type) starts. In the first data
broadcast reception processing in this case, therefore, a
file of first data type may not be completely received.
[0079] In Fig. 5B, for example, if the second tuner unit
120’ is executing processing to receive the files B1, B3,
and B5 in the second data broadcast reception process-
ing, the second tuner unit 120’ makes a switchover from
the second data broadcast reception processing to the
first data broadcast reception processing at times t2, t4,
and t6 at which the reception of the files B1, B3, and B5
is terminated. If the second tuner unit 120’ is executing
processing to receive the files A2 and A4 in the first data
broadcast reception processing, the second tuner unit
120’ makes a switchover from the first data broadcast
reception processing to the second data broadcast re-
ception processing at switching times (times t3 and t5)
immediately before the transmission of the files B3 and
B5 starts.

[0080] As described above, the second tuner unit 120’
operates so as to preferentially receive the files A1 to A6
of first data type, starting from the first one and continuing
to the last one, over the files B1 to B6 of second data
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type until the second tuner unit 120’ receives all of the
files A1 to A6 of first data type. After having received all
of the files A1 to A6 of first data type, the second tuner
unit 120’ operates to preferentially receive the files B1 to
B6 of second data type, starting from the first one and
continuing to the last one, over the files A1 to A6 of first
data type. Therefore, the second tuner unit 120’ can ef-
ficiently complete the reception of all of the files A1 to A6
offirstdata type and the files B1 to B6 of second data type.
[0081] If the second tuner unit 120" has completed the
reception of all of the files B1 to B6 of second data type
in the operation illustrated in Fig. 5B, the second tuner
unit 120’ operates so as to preferentially receive the files
A1 to A6 of first data type again, starting from the first
one and continuing to the last one, over the files B1 to
B6 of second data type, as illustrated in Fig. 5A. Thus,
even if all of the files A1 to A6 of first data type and all of
the files B1 to B6 of second data type need to be acquired
again because, for example, data in a data broadcast
has been changed, the files A1 to A6 of first data type
can be preferentially received first again, starting from
the first one and continuing to the last one, over the files
B1 to B6 of second data type, as in Fig. 5A.

[0082] Although, in the examples in Figs. 5A and 5B,
the files A1 to A6 of first data type are preferentially re-
ceived first over the files B1 to B6 of second data type,
this is not a limitation. That s, the files B1 to B6 of second
data type may be preferentially received first over the
files A1 to A6 of first data type. Alternatively, the user
may determine that either of the files A1 to A6 of first data
type and the files B1 to B6 of second data type is to be
preferentially received first.

[0083] Although, in the above embodiments, a switch-
over to the second processing is made each time one
file is received in the first reception processing, this is not
a limitation; a switchover to the second processing may
be made each time a plurality of files are received in the
first reception processing.

[0084] Although, in the above embodiments, the
number of yet-to-receive files, which have not been re-
ceived, during the second reception processing, is 1, this
is not a limitation; the number of yet-to-receive files may
be 2 or more. To complete the reception of all files in a
shorter time, however, the number of yet-to-receive files
is preferably reduced as much as possible.

[0085] In the above embodiments, a time, calculated
by the transfer start time calculating unit 131, at which to
start the transmission of a file to be received is the same
as a time at which the transmission of a yet-to-receive
file that has been transmitted before the file to be received
is transmitted is terminated. In the above embodiments,
therefore, a time at which the transmission of a yet-to-
receive file is terminated may be calculated, instead of
calculating a time at which to start the transmission of a
file to be received.

[0086] Although, in the above embodiments, when a
switchover is made from the first reception processing to
the second reception processing, a time at which to start
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the transmission of the next file to be received is calcu-
lated, the present invention is not limited to this. When,
for example, directory information is received, times at
which to start transmission of all files to be received may
be calculated in advance.

[0087] Although, inthe above embodiment, a time that
is a predetermined time before a time at which to start
the transmission of the next file to be received is deter-
mined as the switching time at which a switchover from
the second reception processing to the first reception
processing is to be made, this is not a limitation. If it is
possible to receive the next file to be received from its
beginning, a time itself at which to start the transmission
of the next file to be received may be determined as the
switching time.

[0088] The above embodiments have been just de-
scribed as examples to embody the present invention. It
should not be interpreted that these embodiments limit
the technical range of the present invention. That is, the
present invention can be practiced in various other forms
without departing from the scope of the claims.

Claims

1. A broadcast receiver that is configured to receive a
digital broadcast, the receiver comprising:

a first tuner unit (110) that is configured to re-
ceive program data in the digital broadcast;
asecond tuner unit (120, 120’) thatis configured
to alternately execute first reception processing
to receive a file in a data broadcast and second
reception processing different from the first re-
ception processing;

a transfer start time calculating unit (131) that is
configured to calculate a time at which to start
transmission of a file to be received in the first
reception processing;

a switching timing determining unit (132) that is
configured to determine a switching time at
which a switchover from the second reception
processing to the first reception processing is to
be made by the second tuner unit (120, 120°),
according to the time, calculated by the transfer
start time calculating unit (131), at which to start
transmission of a file; and

a switching control unit (133, 133’) that is con-
figured to control the second tuner unit (120,
120’) so that the second tuner unit (120, 1207)
makes a switchover from the second reception
processing to the first reception processing, ac-
cording to the switching time determined by the
switching timing determining unit (132).

2. The broadcast receiver according to Claim 1,
wherein according to afile reception termination time
at which the second tuner unit (120, 120’) has made
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a switchover from the second reception processing
to the first reception processing, a file size of a yet-
to-receive file to be transmitted while the second re-
ception processingisin progress, and a transmission
rate of the yet-to-receive file, the transfer start time
calculating unit (131) is configured to calculate a time
at which to start transmission of a next file to be re-
ceived, the next file being transmitted after the yet-
to-receive file.

The broadcast receiver according to Claim 2,
wherein the switching timing determining unit (132)
is configured to determine a time that is a predeter-
mined time before the time, calculated by the transfer
start time calculating unit (131), at which to start the
transmission of the next file to be received, as the
switching time at which a switchover from the second
reception processing to the first reception process-
ing is to be made.

The broadcast receiver according to any one of
Claims 1 to 3, further comprising:

a file information storage unit (134) that is con-
figured to store identification information about
afile that has been received in the first reception
processing;

a file information acquiring unit (135) that is con-
figured to acquire, after reception of one file has
been terminated, identification information
about a next file from the next file; and

a second switching control unit (136) that is con-
figured to control the second tuner unit (120,
120’) so that the second tuner unit (120, 120°)
makes a switchover from the first reception
processing to the second reception processing
if the identification information acquired by the
file information acquiring unit (135) is already
stored in the file information storage unit (134)
when transmission of the next file starts after a
switchover has been made by the second tuner
unit (120, 120’) from the second reception
processing to the first reception processing.

The broadcast receiver according to any one of
Claims 1to4, whereinthe secondreception process-
ing is scan processing to create a service list in the
digital broadcast.

The broadcast receiver according to any one of
Claims 1to4, whereinthe secondreception process-
ing is processing to receive afile of second data type,
the second data type being different from a first data
type related to a file in the data broadcast, the file
being received in the first reception processing.

The broadcast receiver according to Claim 6, where-
in:
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until reception of all files of first data type is com-
pleted in the first reception processing, a switch-
over from the first reception processing to the
second reception processing is made at a time
at which reception of a file of first data type is
terminated and a switchover from the second
reception processing to the first reception
processing is made at the switching time deter-
mined by the switching timing determining unit
(132); and

after reception of all files of first data type has
been completed in the first reception process-
ing, a switchover from the second reception
processing to the first reception processing is
made at a time at which reception of a file of
second data type is terminated and a switchover
from the first reception processing to the second
reception processing is made at the switching
time determined by the switching timing deter-
mining unit (132).

The broadcast receiver according to Claim 7,

wherein after reception of all files of second data type
has also been completed in the second reception
processing, a switchover from the first reception
processing to the second reception processing is
made at a time at which reception of a file of first
data type is terminated and a switchover from the
second reception processing to the first reception
processing is made at the switching time determined
by the switching timing determining unit (132).

A reception switching control method executed by a
broadcast receiver (10) that has a first tuner unit
(110) that receives program data in a digital broad-
cast and also has a second tuner unit (120, 120’)
that alternately executes first reception processing
to receive a file in a data broadcast and second re-
ception processing different from the first reception
processing, the method comprising:

a transmission start time calculation step in
which a transfer start time calculating unit (131)
in the broadcast receiver (10) calculates a time
at which to start transmission of a file to be re-
ceived in the first reception processing;

a switching time determination step in which a
switching timing determining unit (132) in the
broadcast receiver (10) determines a switching
time at which a switchover from the second re-
ception processing to the first reception
processing is to be made by the second tuner
unit (120), according to the time, calculated by
the transfer start time calculating unit (131), at
which to start transmission of a file; and

aswitching control step in which a switching con-
trolunit (133, 133’) in the broadcastreceiver (10)
controls the second tuner unit (120, 120’) so that
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the second tuner unit (120, 120’) makes a
switchover from the second reception process-
ing to the first reception processing according
to the switching time determined by the switch-
ing timing determining unit (132).
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FIG. 2
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