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(54) Digital broadcast receiving apparatus an

(67) A digital broadcast receiving apparatus in-
cludes: a scan processing unit (12) configured to scan
channels, except for channels whose area codes coin-
cide with a current area code, if a reception strength of

d digital broadcast receiving method

achannel currently being received has become a prede-
termined value or lower; and a preset update unit (13)
configured to store, in a preset memory (10), the receiv-
able channels extracted by performing the scan.
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Description

[0001] The presentinvention relates to a digital broad-
cast receiving apparatus and a digital broadcast receiv-
ing method, and is particularly applied to a digital broad-
cast receiving apparatus having a function of appropri-
ately updating channels registered in a preset memory
with movement of a vehicle.

[0002] In an in-vehicle digital broadcast receiving ap-
paratus, when a vehicle moves and crosses into a differ-
entbroadcast area, a digital broadcast of a channel being
viewed and listened to until then is no longer able to be
received. In response to this problem, there is provided
a function in which, if a reception strength of the channel
being viewed and listened to decreases to a predeter-
mined value or lower, a channel scan of all frequencies
is started in the background, and channels registered in
a preset memory are automatically updated.

[0003] Forexample, asillustrated in Fig. 4, in the case
where a vehicle is moving from a broadcast area of Fuku-
shima prefecture into a broadcast area of Ibaraki prefec-
ture, because a reception strength of a channel being
viewed and listened to until then decreases to a prede-
termined value or lower near the border between Fuku-
shima and Ibaraki prefectures which the vehicle crosses,
a scan is performed and channels registered in a preset
memory are automatically updated.

[0004] In this case, because the scan is performed at
the border, some channels in Fukushima prefecture may
be scanned and preset even though the vehicle is moving
away from Fukushima prefecture. However, even if the
channels are preset, the preset channels are not able to
be received immediately because the vehicle is moving
away from the broadcast area of Fukushima prefecture.
[0005] In addition, a technique has been suggested in
which it is determined whether or not a detected frequen-
cy of a broadcasting station is the same as a specific
frequency (for example, 1620 kHz for traffic information),
and the frequency is not stored in a preset memory if it
is determined that the frequency is the same as the spe-
cific frequency (see, for example, JP 6-303108 A). This
technique may preventafrequency of atrafficinformation
broadcasting station for which a dedicated switch is pro-
vided from being unnecessarily stored in the preset mem-
ory, and prevent a range of channel selection using a
preset switch from narrowing.

[0006] A technique called "area preset" also exists in
which area preset information representing a list of re-
ceivable channels is stored in a database in advance for
each broadcast area and area preset information of a
broadcast area corresponding to a current location of a
vehicle is read out and stored in a preset memory. How-
ever, there are problems that, because the accuracy of
area preset information is poor, some channels are not
able to be received immediately after they have been
preset, and that a preset channel is not able to be re-
ceived with movement of the vehicle even in the same
broadcast area.
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[0007] The present invention has been accomplished
in order to solve such problems, and an object thereof is
to perform, in accordance with a decrease in a reception
strength of a channel being viewed and listened to, a
scan so asto preventan unnecessary channel frombeing
preset which is more likely not to be able to be received
immediately when channels registered in a preset mem-
ory are automatically updated.

[0008] The invention relates to a digital broadcast re-
ceiving apparatus and a method for receiving a digital
broadcast according to the independent claims. Embod-
iments are disclosed in the dependent claims.

[0009] Accordingtothe presentinvention, if areception
strength of a channel has become a predetermined value
or lower, receivable channels are scanned, except for
channels whose area codes coincide with an area code
of a channel currently being received, and the receivable
channels extracted by performing the scan are stored in
a preset memory.

[0010] According to the present invention configured
as described above, while a vehicle is moving and cross-
ing into a different broadcast area, when automatic up-
dating in a preset memory is performed because a re-
ception strength of a channel being received in a broad-
cast area of an origin of movement has decreased, chan-
nels involved in the broadcast area of the origin of move-
ment are not preset, and only channels involved in a
broadcastarea which is likely to be a destination of move-
ment are preset. This may prevent unnecessary chan-
nels which are more likely not to be able to be received
immediately with movement of the vehicle from being
preset.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 illustrates an example of the configuration of
a digital broadcast receiving apparatus according to
an embodiment;

Figs. 2A to 2D illustrate an example of operations
performed by the digital broadcast receiving appa-
ratus according to the embodiment;

Fig. 3 is a flowchart illustrating an example of oper-
ations performed by the digital broadcast receiving
apparatus according to the embodiment; and

Fig. 4 illustrates an example of a situation in which
automatic updating in a preset memory is performed
because of a decrease in a reception strength.

[0012] An embodiment of the present invention will be
described below with reference to the drawings.

[0013] Fig. 1illustrates an example of the configuration
of a digital broadcast receiving apparatus according to
the embodiment. In the configuration of the digital broad-
cast receiving apparatus illustrated in Fig. 1, an antenna
1 receives radio waves of digital broadcasts modulated
using a digital modulation method complying with an In-
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tegrated Services Digital Broadcasting (ISDB) standard
or Digital Audio Broadcasting (DAB) standard. A tuner 2
selectively extracts, from the radio waves of the digital
broadcasts received by the antenna 1, a broadcast wave
signal of a reception frequency which matches an intend-
ed channel, and outputs the broadcast wave signal.
[0014] An OFDM demodulation unit 3 performs Or-
thogonal Frequency-Division Multiplexing (OFDM) de-
modulation on the broadcast wave signal received with
the tuner 2 and obtains a transport stream (hereinafter
referred to as a TS). An error correction unit 4 performs
error correction on the TS obtained through demodula-
tion performed by the OFDM demodulation unit 3 so as
to correct an error having occurred in a transmission line.
[0015] A demultiplexer unit 5 divides the multiplexed
TS to obtain an audio stream, a video stream, and a data
stream. Then, the demultiplexer unit 5 outputs the audio
stream to an audio decoder unit 6, outputs the video
stream to a video decoder unit 7, and outputs the data
stream to a data decoder unit 8. In the data stream here,
information on a channel, such as the name of a broad-
casting station and a physical channel (reception fre-
quency) of the broadcasting station, and an area code
representing an area in which a broadcast wave of the
channel can be received are contained.

[0016] In addition, in the ISDB standard, which is a
Japanese digital broadcast method, the area code is
composed of 12-bit data. The first 1 to 6 bits of 12 bits
are assigned as an identifier of a general area (including
awide area). This enables unique identification of allgen-
eral areas, which are, for example, 47 prefectures in Ja-
pan, island regions, and wide areas. In addition, the first
7 to 12 bits of 12 bits are assigned as a region identifier
of a small area in a general area (including a wide area).
This enables unique identification of 64 regions in the
general area.

[0017] Furthermore, in the DAB standard, which is a
European digital radio broadcast method, this area code
is contained in an identification code, which is referred
to as a service identifier (Sld) for identifying a broadcast-
ing station, composed of four hexadecimal digits. The
area code is assigned to the second digit of the four-
hexadecimal-digit code. In addition, the first digit denotes
a country code, and the third and fourth digits denote a
broadcasting station code. For example, when a Sid is
C201, C denotes acountry code, 2 denotes an area code,
and 01 denotes a broadcasting station code.

[0018] The audio decoder unit 6 decodes the input au-
dio stream and outputs it as an audio signal. The video
decoder unit 7 decodes the input video stream and out-
putsitas avideo signal. The data decoder unit 8 decodes
the input data stream and outputs it as control data.
[0019] In response to the user’s operation of an oper-
ation unit, which is not illustrated, a channel switching
unit 9 selects a channel to be received by the tuner 2 and
switches to it. A preset memory 10 associates pieces of
information on a plurality of receivable channels with a
plurality of preset numbers and stores them. For each

10

15

20

25

30

35

40

45

50

55

preset number, information on a physical channel and
an area code of a broadcasting station is stored in this
preset memory 10.

[0020] When the user operates a preset selection but-
ton (not illustrated) of the operation unit to optionally se-
lectany preset number, the channel switching unit 9 sets,
forthe tuner 2, as areception channel, a physical channel
that is associated with the selected preset number and
stored in the preset memory 10.

[0021] A reception strength determination unit 11 de-
termines whether or not a reception strength of a channel
currently being received by the tuner 2 has become a
predetermined value or lower. This determines whether
or not a vehicle is moving and crossing into a different
broadcast area. That is, as illustrated in Fig. 4, when the
vehicle is moving and crossing into a different broadcast
area, areception strength of a channel being viewed and
listened to until then decreases. Thus, if the reception
strength becomes the predetermined value or lower, it
may be determined that the vehicle is moving from a cur-
rent broadcast area into a different broadcast area. In
addition, the reception strength may be detected by uti-
lizing, for example, a carrier-to-noise ratio (C/N) and a
bit error rate (BER).

[0022] If the reception strength determination unit 11
determines that the reception strength has become the
predetermined value or lower, a scan processing unit 12
scans receivable channels whose reception strengths
exceed the predetermined value, except for channels
whose area codes coincide with an area code of the chan-
nel currently being received. A scan process is a process
in which a reception frequency of the tuner 2 is changed
and channels that can be received at a current location
are detected to generate a channel list. When the scan
process is performed, the scan processing unit 12 ac-
quires, from the data decoder unit 8, information on phys-
ical channels and area codes of broadcasting stations
that can be received at the current location.

[0023] In atypical scan process, a scan of all frequen-
cies (all channels) is performed. On the other hand, in
the embodiment, a scan of channels is performed, except
for channels whose area codes coincide with an area
code of a channel currently being received. The area
code of the channel currently being received is acquired
from the data decoder unit 8. For example, as illustrated
in Fig. 4, while the vehicle is moving from the broadcast
area of Fukushima prefecture into the broadcast area of
Ibaraki prefecture, in the case where a scan process is
performed because a reception strength of a channel cur-
rently being received has decreased, the scan process-
ing unit 12 performs a scan process on only channels
other than channels to which an area code of Fukushima
prefecture (hereinafter referred to as a Fukushima code)
is assigned.

[0024] A preset update unit 13 performs updating and
stores receivable channels extracted by the scan
processing unit 12 in the preset memory 10. As described
above, information to be stored is information on physical



5 EP 2 866 363 A1 6

channels and area codes of broadcasting stations ex-
tracted as receivable channels by the scan processing
unit 12.

[0025] Here, in the case where the scan processing
unit 12 extracts a larger number of receivable channels
than the number of channels that can be registered in
the preset memory 10, for example, the preset update
unit 13 stores the channels in the preset memory 10 in
order of highest to lowest reception strength. In this case,
as for a plurality of receivable channels to be stored in
the preset memory 10, there may exist channels associ-
ated with a plurality of area codes in a mixed state.
[0026] Forexample, asillustrated in Fig. 4, in the case
where the vehicle is moving from the broadcast area of
Fukushima prefecture toward the broadcast area of Iba-
raki prefecture, there is the possibility that the scan
processing unit 12 may extract channels to which an area
code of Tochigi prefecture (hereinafter referred to as a
Tochigi code) is assigned in addition to channels to which
an area code of Ibaraki prefecture (hereinafter referred
to as a Ibaraki code) is assigned. In this case, the preset
update unit 13 stores the channels having the Ibaraki
code and the channels having the Tochigi code in the
preset memory 10 in order of highest to lowest reception
strength.

[0027] Alternatively, the preset update unit 13 may
store, in the preset memory 10, only channels having the
most frequently extracted area code among receivable
channels extracted by the scan processing unit 12. For
example, itis assumed that, among receivable channels
extracted by the scan processing unit 12, the number of
extracted channels having the Ibaraki code is largest. In
this case, even if the scan processing unit 12 extracts
channels having the Tochigi code, the preset update unit
13 does not store these channels in the preset memory
10, and stores only the channels having the Ibaraki code
in the preset memory 10.

[0028] A reception strength of a channel currently be-
ing received varies depending on the driving environment
at the moment. Because of this, even though the vehicle
is not crossing into a different broadcast area, the recep-
tion strength may become the predetermined value or
lower only for an unspecified time period. Therefore, the
reception strength determination unit 11 may determine
whether or not a state in which the reception strength of
the channel currently being received is the predeter-
mined value or lower has lasted for a predetermined time
period or longer. Even if this is done, however, when the
vehicle is traveling through, for example, an area dense
with buildings or a mountainous area, the state in which
the reception strength of the channel currently being re-
ceived is the predetermined value or lower may last for
the predetermined time period or longer even though the
vehicle is not crossing into a different broadcast area.
[0029] Thus, if it is determined that the reception
strength of the channel currently being received has be-
come the predetermined value or lower, the reception
strength determination unit 11 may further determine
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whether or not, among channels currently stored in the
preset memory 10, reception strengths of channels
whose area codes coincide with an area code of the chan-
nel currently being received have become the predeter-
mined value or lower. The area code of the channel cur-
rently being received is acquired from the data decoder
unit 8. If the reception strength determination unit 11 de-
termines that the reception strength of the channel cur-
rently being received and the reception strengths of a
predetermined proportion or more of the channels whose
area codes coincide with the area code of the channel
currently being received have become the predeter-
mined value or lower, the scan processing unit 12 per-
forms a scan process on receivable channels.

[0030] This enables more accurate detection ofthe fact
that the vehicle is moving and crossing into a different
broadcastarea. Thatis, as illustrated in Fig. 4, in the case
where the vehicle is moving from the broadcast area of
Fukushima prefecture into the broadcast area of Ibaraki
prefecture, there is a high possibility that reception
strengths of other channels to which the area code of
Fukushima prefecture is assigned as well as the recep-
tion strength of the channel currently being received will
decrease to the predetermined value or lower. On the
other hand, when the vehicle is traveling through an area
between buildings, a mountainous area, or the like, al-
though reception strengths of some channels decrease,
not all reception strengths of a predetermined proportion
or more of channels having the same area code de-
crease. Hence, the employment of the above-described
determination method enables more accurate detection
of the fact that the vehicle is moving and crossing into a
different broadcast area.

[0031] Figs. 2A to 2D illustrate an example of opera-
tions performed by the digital broadcast receiving appa-
ratus according to the embodiment configured as de-
scribed above. Fig. 2A illustrates an example of informa-
tion stored in the preset memory 10 before updating. In
the example of Fig. 2A, eleven receivable channels can
be registered in the preset memory 10, and channels
having the Fukushima code and channels having the Iba-
raki code are stored in a mixed state. It is assumed that
"ch 18" having the Fukushima code among these chan-
nels is a channel currently being received.

[0032] It is assumed that the vehicle is moving from
the broadcast area of Fukushima prefecture into the
broadcast area of Ibaraki prefecture and the reception
strength determination unit 11 determines that a recep-
tion strength of the channel currently being received has
become the predetermined value or lower. In this case,
as illustrated in Fig. 2B, the reception strength determi-
nation unit 11 continues to determine whether or not,
among the channels currently stored in the preset mem-
ory 10, reception strengths of channels having the Fuku-
shima code which is the same as the area code of the
channel currently being received have become the pre-
determined value or lower.

[0033] Then, if the reception strength determination
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unit 11 determines that, among nine channels having the
Fukushima code stored in the preset memory 10, recep-
tion strengths of the predetermined proportion or more
of the channels have become the predetermined value
or lower, the scan processing unit 12 performs a scan
process on channels, except for the channels having the
Fukushima code, as illustrated in Fig. 2C. Finally, as il-
lustrated in Fig. 2D, the preset update unit 13 stores, in
the preset memory 10, only channels having the most
frequently extracted Ibaraki code among receivable
channels extracted by the scan processing unit 12.
[0034] Fig. 3 is a flowchart illustrating an example of
operations performed by the digital broadcast receiving
apparatus according to the embodiment configured as
described above. The flowchart illustrated in Fig. 3 starts
when a power supply of the digital broadcast receiving
apparatus is turned on.

[0035] First, the reception strength determination unit
11 detects a reception strength of a channel currently
being received (step S1), and determines whether or not
the detected reception strength has become a predeter-
mined value or lower (step S2). If the reception strength
has not become the predetermined value or lower, the
process returns to step S1.

[0036] On the other hand, if the reception strength has
become the predetermined value or lower, the reception
strength determination unit 11 subsequently selects,
among channels currently stored in the preset memory
10, one channel whose area code coincides with an area
code of the channel currently being received. Then, the
reception strength determination unit 11 detects a recep-
tion strength of the selected channel (step S3), and de-
termines whether or not the detected reception strength
has become the predetermined value or lower (step S4).
[0037] Here, if the reception strength of the selected
channel has not become the predetermined value or low-
er, the process returns to step S1. On the other hand, if
the reception strength of the selected channel has be-
come the predetermined value or lower, the reception
strength determination unit 11 selects all channels whose
area codes coincide with the area code of the channel
currently being received and determines whether or not
determinations of reception strengths of all the channels
have been completed (step S5). If determinations of the
reception strengths of all the channels have not been
completed, the process returns to step S3.

[0038] On the other hand, among the channels cur-
rently stored in the preset memory 10, if determinations
of the reception strengths of all the channels whose area
codes coincide with the area code of the channel cur-
rently being received have been completed, that is, if it
is determined that all the reception strengths have be-
come the predetermined value or lower, the scan
processing unit 12 scans receivable channels whose re-
ception strengths exceed the predetermined value, ex-
cept for the channels whose area codes coincide with
the area code of the channel currently being received
(step S6).
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[0039] Then, the preset update unit 13 performs up-
dating and stores the receivable channels extracted by
the scan processing unit 12 in the preset memory 10
(step S7). Subsequently, the digital broadcast receiving
apparatus determines whether or not the power supply
has been turned off (step S8), and if the power supply
has not been turned off, the process returns to step S1.
If the power supply has been turned off, the process of
the flowchart illustrated in Fig. 3 ends.

[0040] As described in detail above, in the embodi-
ment, if a reception strength of a channel currently being
received has become a predetermined value or lower,
receivable channels are scanned, except for channels
whose area codes coincide with an area code of the chan-
nel currently being received, and updating is performed
and the receivable channels extracted by performing the
scan are stored in the preset memory 10.

[0041] According to the embodiment configured in this
way, while a vehicle is moving and crossing into a differ-
ent broadcast area, when automatic updating in the pre-
set memory 10 is performed because a reception
strength of a channel being received in a broadcast area
of an origin of movement has decreased, channels in-
volved in the broadcast area (Fukushima code) of the
origin of movement are not preset, and only channels
involved in a broadcast area (lbaraki code or Tochigi
code) which is likely to be a destination of movement are
preset. This may prevent unnecessary channels (chan-
nels involved in the broadcast area of the origin of move-
ment) which are more likely not to be able to be received
immediately with movement of the vehicle from being
preset.

[0042] Furthermore, according to the embodiment, a
scan process is performed on channels, except for chan-
nels whose area codes coincide with an area code of a
channel currently being received, thereby offering an ad-
vantage in that a scan time period may be reduced.
[0043] Inaddition, inthe embodiment, an example has
been described in which the scan processing unit 12 per-
forms a scan process on channels, except for channels
whose area codes coincide with an area code of a chan-
nel currently being received, and the preset update unit
13 stores, in the preset memory 10, the receivable chan-
nels extracted by performing the scan process; however,
the present invention is not limited to this.

[0044] For example, as in a typical scan process, the
scan processing unit 12 performs a scan process on all
frequencies (all channels). Then, the preset update unit
13 may select, among the receivable channels extracted
by the scan processing unit 12, only channels whose
area codes differ from an area code of a channel currently
being received, and store them in the preset memory 10.
However, the embodiment is desirable in that it has an
advantage in that a scan time period may be reduced.
[0045] Furthermore, in the embodiment, as for a plu-
rality of receivable channels to be stored in the preset
memory 10, there have been described two cases, that
is, the case where channels associated with a plurality
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of area codes are stored in a mixed state, and the case
where only channels having an area code most frequent-
ly extracted by the scan processing unit 12 are stored;
however, either of the two cases may be automatically
selected in accordance with circumstances. For exam-
ple, a navigation device is connected to the digital broad-
castreceiving apparatus, and thus either of the two cases
may be automatically selected in accordance with a state
of a guidance route setting.

[0046] For example, a notification of broadcast areas
respectively represented by area codes second and sub-
sequent most frequently extracted by the scan process-
ing unit 12 among area codes of receivable channels is
provided to the navigation device, and an inquiry is made
as to whether or not a guidance route set in the navigation
device exists within the broadcast areas. Then, if the
guidance route does not exist within the broadcast areas
respectively represented by the second and subsequent
most frequently extracted area codes, only channels hav-
ing an area code most frequently extracted by the scan
processing unit 12 are stored in the preset memory 10.
On the other hand, if the guidance route exists within the
broadcast areas respectively represented by the second
and subsequent most frequently extracted area codes,
a plurality of area codes are allowed to exist in a mixed
state, and receivable channels are stored in the preset
memory 10. This enables useful channels involved in a
broadcast area through which a vehicle is more likely to
move along the guidance route to be stored in the preset
memory 10.

[0047] In addition, regardless of whether or not a
broadcast area in which the guidance route exists is any
of the broadcast areas respectively represented by the
second and subsequent most frequently extracted area
codes, the preset update unit 13 may select, among re-
ceivable channels extracted by the scan processing unit
12, channels in the broadcast area in which the guidance
route exists, and store them in the preset memory 10.
[0048] Furthermore, in the embodiment, the digital
broadcast receiving apparatus that receives a digital
broadcast complying with the ISDB standard or DAB
standard is used; however, the digital broadcast receiv-
ing apparatus is applicable to a digital broadcast as long
as it complies with a digital broadcasting standard having
area codes.

[0049] In addition, the above embodiment is merely an
example of an embodiment for implementing the present
invention, and the technical scope of the present inven-
tion should not be construed in a limited manner due to
the above embodiment. That is, the present invention
may be implemented in various forms without departing
from the gist thereof or a principal feature thereof.

Claims

1. Adigital broadcast receiving apparatus that receives
a digital broadcast comprising:
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reception strength determination means (11)
configured to determine whether or not a recep-
tion strength of a channel has become a prede-
termined value or lower;

scan processing means (12) configured to scan
receivable channels whose reception strengths
exceed the predetermined value, except for
channels whose area codes coincide with an ar-
ea code of a channel currently being received,
if the reception strength determination means
(11) determines that the reception strength has
become the predetermined value or lower; and
preset update means (13) configured to perform
updating and store the receivable channels ex-
tracted by the scan processing means (12) in a
preset memory (10).

The digital broadcast receiving apparatus according
to Claim 1, wherein the digital broadcast is a digital
broadcast modulated using a digital modulation
method complying with at least an ISDB standard or
DAB standard.

The digital broadcast receiving apparatus according
to Claim 1 or 2,

wherein the reception strength determination means
(11) is configured to determine whether or not a re-
ception strength of the channel currently being re-
ceived has become the predetermined value or low-
er, and ifthe reception strength determination means
(11) determines that the reception strength has be-
come the predetermined value or lower, the recep-
tion strength determination means (11) is configured
to further determine whether or not, among channels
currently stored in the preset memory (10), reception
strengths of channels whose area codes coincide
with the area code of the channel currently being
received have become the predetermined value or
lower, and

wherein if the reception strength determination
means (11) determines that the reception strength
ofthe channel currently being received and reception
strengths of a predetermined proportion or more of
the channels whose area codes coincide with the
area code of the channel currently being received
have become the predetermined value or lower, the
scan processing means (12) is configured to scan
the receivable channels.

The digital broadcast receiving apparatus according
to one of Claims 1-3, wherein the preset update
means (13) is configured to store, in the preset mem-
ory (10), only channels having a most frequently ex-
tracted area code among the receivable channels
extracted by the scan processing means (12).

A method for receiving a digital broadcast compris-
ing:
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a first step of determining whether or not a re-
ception strength of a channel currently being re-
ceived has become a predetermined value or
lower;

a second step of scanning receivable channels
whose reception strengths exceed the predeter-
mined value, except for channels whose area
codes coincide with an area code of the channel
currently being received, if it is determined that
the reception strength has become the prede-
termined value or lower; and

a third step of performing updating and storing
the receivable channels extracted by the scan-
ning in a preset memory (10).

The method according to Claim 5, wherein the digital
broadcast is a digital broadcast modulated using a
digital modulation method complying with at least an
ISDB standard or DAB standard.

The method according to Claim 5 or 6,

wherein the first step further includes a step of, if it
is determined that the reception strength of the chan-
nel currently being received has become the prede-
termined value or lower, further determining whether
or not, among channels currently stored in the preset
memory (10), reception strengths of channels whose
area codes coincide with the area code of the chan-
nel currently being received have become the pre-
determined value or lower, and

wherein the second step further includes a step of,
if it is determined that the reception strength of the
channel currently being received and reception
strengths of a predetermined proportion or more of
the channels whose area codes coincide with the
area code of the channel currently being received
have become the predetermined value or lower,
scanning the receivable channels.

The method according to one of Claims 5-7, wherein
the third step further includes a step of storing, in the
preset memory (10), only channels having a most
frequently extracted area code among the receivable
channels extracted by the scanning.
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FIG. 3
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FIG. 4
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