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(54) BROADCAST RECEIVER AND STATION LIST GENERATION METHOD

(67)  Abroadcastreceiveris provided with a receiving
means configured to receive a broadcast signal, an ex-
tracting means configured to extract a code from the re-
ceived broadcast signal, a storage means configured to
accumulatively store the code extracted by the extracting
means and a broadcast frequency of the broadcast signal
as a piece of broadcast information, a list generating
means configured to generate a station list based on the
broadcast information stored in the storage means, and

a displaying means configured to display the station list.
the list generating means has a determining means con-
figured to determine that the plurality of pieces of broad-
cast information correspond to the same broadcasting
station if their broadcast frequencies are the same, and
a registering means configured to register only one of
the plurality of pieces of broadcast information, which are
determined to correspond to the same broadcasting sta-
tion, to the station list.

1
102 T
104 106 108 110 112
S S S S
RADIO SIGNAL AUDIO SIGNAL POWER
TUNER PROCESSING PROCESSING AMPLIFIER [ SPEAKER
. CIRCUIT 114 CIRCUIT
11 >
& RDS
DEMODULATOR
PLL
CIRCUIT 118
A \
MICROCOMPUTER

I

™ 1180)

1182 | 118a 118cy

INPUT
120~ | INTERFACE

mm\nsd

DISPLAY | \-122

FIG. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 396 876 A1 2

Description
TECHNICAL FIELD

[0001] The presentinvention relates to a broadcast re-
ceiver and a list generating method.

BACKGROUND ART

[0002] Radio broadcastings in which data related to
broadcast programs are multiplexed on audio broadcast
signals have been standardized and put into practice.
For example, as one of such radio broadcastings, RDS
(Radio Data System: IEC 62106 Edition 2.0, 2009-07)
which is standardized by the European Broadcasting Un-
ion is known. In the RDS, digital data is multiplexed on
analog FM broadcasting signals.

[0003] The RDS multiplexed data (hereinafter referred
to as "RDS data") includes a Pl (Programme Identifica-
tion) Code, a PS (Programme Service Name) and the
like. The PI code is a code for identifying a broadcasting
station. The PS is data for displaying a character string
of a maximum of 8 characters. Information displayed
based on the PS is typically a name of a broadcasting
station.

[0004] For example, Japanese Patent Provisional
Publication No. 2016-111700 discloses a specific con-
figuration of a broadcast receiver configured to receive
RDS data. Upon receiving the RDS data, the broadcast
receiver disclosed in Patent Document 1 extracts, from
the received RDS data, frequency information of receiv-
able broadcasting stations, and displays a list of receiv-
able broadcasting stations based on the extracted fre-
quency information.

SUMMARY OF THE INVENTION

[0005] In the RDS, even if broadcast frequency is the
same, thatis, evenifthe broadcasting stationis the same,
there is a case where broadcasting is performed with a
temporarily changed PI code, for instance, to broadcast
different services at a certain time slot. In this regard,
broadcast receivers adapted to the RDS identify broad-
casting station using the PI code. Therefore, the broad-
cast receivers handle the RDS data before the change
of the Pl code and the RDS data after the change of the
Pl code as pieces of data corresponding to different
broadcasting stations. As a result, two pieces of informa-
tion respectively corresponding to the RDS data before
the change of the Pl code and the RDS data after the
change of the Pl code (e.g., two identical broadcasting
station names) are redundantly displayed on the list. If
the number of such redundant display increases, it be-
comes difficult for a user to appropriately select a broad-
casting station the user wants to listen to.

[0006] The present invention is made in view of the
foregoing circumstances, and the object of the present
invention is to provide a broadcast receiver and a list
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generating method suitable for decreasing the redun-
dantly displayed number of pieces of information corre-
sponding to the same broadcasting station on the list.
[0007] According to aspects of the present invention,
there is provided a broadcast receiver provided with a
receiving means configured to receive a broadcast signal
in which digital data is multiplexed, an extracting means
configured to extract a code indicating a broadcasting
station from the broadcast signal received by the receiv-
ing means, a storage means configured to accumulative-
ly store the code extracted by the extracting means and
a broadcast frequency of the broadcast signal in an as-
sociated manner as a piece of broadcast information, a
list generating means configured to generate a station
list based on the broadcast information stored in the stor-
age means, and a displaying means configured to display
the station list generated by the generating means. the
list generating means has a determining means config-
ured to determine that the plurality of pieces of broadcast
information correspond to the same broadcasting station
if their broadcast frequencies are the same, and a regis-
tering means configured to register only one of the plu-
rality of pieces of broadcast information, which are de-
termined to correspond to the same broadcasting station,
to the station list.

[0008] According to further aspects of the present in-
vention, the storage means may store a plurality of pre-
determined parameters indicating priority orders of the
plurality of pieces of broadcast information, and the list
generating means may select the only one of the plurality
of pieces of broadcast information based on the priority
orders indicated by the plurality of predetermined param-
eters.

[0009] According to further aspects of the present in-
vention, the predetermined parameter may include a first
parameter indicating preference of a user. In this case,
the list generating means may determine that the piece
of broadcast information to which the first parameter is
assigned has a higher priority order. The first parameter
may indicate that the corresponding piece of broadcast
information is stored in the storage means as preset in-
formation.

[0010] According to further aspects of the present in-
vention, the predetermined parameter may include a sec-
ond parameter indicating receivability of the correspond-
ing broadcast frequency by the receiving means. In this
case, the list generating means may determine that the
piece of broadcast information that has a higher receiv-
ability has a higher priority order.

[0011] According to further aspects of the present in-
vention, the extracting means may extract display infor-
mation, for displaying a name of the broadcasting station,
from the broadcast signal received by the receiving
means. In this case, the storage means may store the
display information as the piece of broadcast information
while associating with the broadcast frequency, the list
generating means may generate the station list including
the display information, and the displaying means may
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display a list of the names of the broadcasting stations.
[0012] According to further aspects of the present in-
vention, the determining means may determine that the
plurality of the pieces of broadcast information stored in
the storage means correspond to different broadcasting
stations if their country codes included in the codes are
different. In this case, the registering means may register
the plurality of pieces of broadcast information, deter-
mined to correspond to different broadcasting stations,
in the station list.

[0013] According to further aspects of the present in-
vention, the broadcast signal may be transmitted using
RDS (Radio Data System) signal format.

[0014] According to aspects of the present invention,
there is provided a list generating method executed by
receiver provided with a computer. The list generating
method includes areceiving step of receiving a broadcast
signal of a predetermined format in which digital data is
multiplexed, an extracting step of extracting a code, in-
dicating a broadcasting station, from the broadcast signal
received in the receiving step, a storing step of storing,
in a predetermined storage medium, the code extracted
in the extracting step and a broadcast frequency of the
broadcast signal as a piece of broadcast information in
an associated manner, a generating step of generating
a list using a plurality of pieces of broadcast information
stored in the predetermined storage medium, and a dis-
play control step of displaying the list generated in the
generating step on a display device. In the generating
step, it is determined that the plurality of pieces of broad-
castinformation stored in the predetermined storage me-
dium correspond to the same broadcasting station if their
broadcast frequencies are the same and only one of the
plurality of pieces of broadcast information determined
to be of the same broadcasting station is registered in
the list.

[0015] According to aspects of the present invention,
a broadcast receiver and a list generating method suita-
ble for decreasing the redundantly displayed number of
pieces of information corresponding to the same broad-
casting station on the list are provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a block diagram showing a configuration of
a broadcast receiver according to an embodiment of
the present invention.

Fig. 2A is a diagram showing an RDS station DB
according to the embodiment of the present inven-
tion.

Fig. 2B is a diagram showing a non-RDS station DB
according to the embodiment of the present inven-
tion.

Fig. 3 is a flow chart of a list generating process ex-
ecuted in the embodiment of the present invention.
Fig. 4 shows a sub-routine of process step S12
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shown in Fig. 3.

Fig. 5A is a diagram showing a table of records ex-
tracted as registration candidates at process step
S11 shown in Fig. 3.

Fig. 5B is a diagram showing a station list, in the
middle of generation, obtained as a result of the ex-
ecution of process step S12 shown in Fig. 3.

Fig. 6A is a diagram showing a table of records ex-
tracted as registration candidates at process step
S13 shown in Fig. 3.

Fig. 6B is a diagram showing a station list, in the
middle of generation, obtained as a result of the ex-
ecution of process step S14 shown in Fig. 3.

Fig. 7A is a diagram showing a table of records ex-
tracted as registration candidates at process step
S15 shown in Fig. 3.

Fig. 7B is a diagram showing a station list, in the
middle of generation, obtained as a result of the ex-
ecution of process step S16 shown in Fig. 3.

Fig. 8A is a diagram showing a table of records ex-
tracted as registration candidates at process step
S13 shown in Fig. 3.

Fig. 8B is a diagram showing a completed station list
obtained as a result of the execution of process step
S18 shown in Fig. 3.

EMBODIMENTS FOR CARRYING OUT THE INVEN-
TION

[0017] Hereinafter, embodiments of the presentinven-
tion will be described while referring to the drawings. In
the following, as an embodiment of the presentinvention,
a broadcast receiver suitable for receiving RDS data will
be described. However, other broadcast receivers suit-
able for receiving other multiplexed broadcasts are also
within the scope of the present invention.

[0018] Fig. 1 is a block diagram showing a configura-
tion of a broadcast receiver 1 (i.e., a receiver provided
with a computer) according to an embodiment of the
present invention. The broadcast receiver 1 is, for exam-
ple, an onboard device mounted on a vehicle travelling
on a road. As shown in Fig. 1, the broadcast receiver 1
has anantenna 10, atuner 104, aradio signal processing
circuit 106, an audio signal processing circuit 108, a pow-
er amplifier 110, a speaker 112, an RDS demodulator
114, a PLL (Phase Locked Loop) circuit 116, a micro-
computer 118, an input interface 120 and a display 122.
[0019] Itis noted that, in Fig. 1, only the main compo-
nents necessary to describe the present embodiment are
shown. lllustrations of generally known components such
as a casing of the broadcast receiver 1 are omitted.
[0020] The broadcast receiver 1 is not limited to on-
board devices. The broadcast receiver 1 may be, for ex-
ample, a portable terminal such as a smartphone, a fea-
ture phone, a PHS (Personal Handy phone System), a
tablet terminal, a laptop PC, a PDA (Personal Digital As-
sistant, a PND (Portable Navigation Device), a portable
game machine and the like.
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[0021] Thebroadcastreceiver 1is configured such that
a broadcast radio wave received with use of the antenna
102 is input to the tuner 104. The microcomputer 118
controls the tuner 104 via the PLL circuit 116 to extract
an RF (Radio Frequency) signal corresponding to a se-
lected station from the received radio wave. Then the
microcomputer 118 executes frequency conversion to
convert the extracted RF signal to an IF (Intermediate
Frequency) signal suitable for signal processing such as
filtering. The tuner 104 outputs the IF signal obtained by
the frequency conversion to the radio signal processing
circuit 106.

[0022] Asdescribed above, the antenna 102, the tuner
104, the PLL circuit 116 and the microcomputer 118 col-
lectively function as a receiving means configured to re-
ceive a broadcast radio wave (broadcast signal) in which
digital data is multiplexed.

[0023] Theselected stationis, forexample, designated
by a user operation on the input interface 120. Designa-
tion information of the selected station is memorized in
a built-in memory of the microcomputer 118. The micro-
computer 118 controls the tuner 104, via the PLL circuit
116, to execute a station selection operation in accord-
ance with the information memorized in the built-in mem-
ory, for instance, immediately after the broadcast receiv-
er 1 is powered on.

[0024] Astheinputinterface 120, a variety of Uls (User
Interface) such as a hardware Ul, a software Ul, or a
combination of the hardware Ul and the software Ul are
possible. In the present embodiment, the input interface
120 includes mechanical switch keys, membrane keys,
a GUI (Graphical User Interface) provided along with a
touch panel, a remote controller on which operation keys
are mounted and the like.

[0025] The radio signal processing circuit 106 has an
AD conversion circuit, an IF detection circuit, a noise can-
celler and a weak electric-field processing circuit. AD
conversion is performed on the IF signal input to the radio
signal processing circuit 106 at the AD conversion circuit
and, after detecting an audio signal at the IF detection
circuit, noise is removed at the noise canceller. Process-
ing such as mute, high cut and separation control are
performed on the audio signal according to reception
state of the selected station by the weak electric-field
processing circuit, and the processed audio signal is out-
put to the audio signal processing circuit 108.

[0026] After performing predetermined audio signal
processing such as DA conversion, the audio signal input
to the audio signal processing circuit 108 goes through
gain adjustment by the power amp 110 in accordance
with a volume, and is output from the speaker 112 as
sound.

[0027] For example, an S meter is built in the radio
signal processing circuit 106. The S meter measures a
detection voltage at the time of analog audio signal de-
modulation at a predetermined sampling period and out-
put the detection voltage to the microcomputer 118. The
above-mentioned detection voltage is a DC voltage pro-
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portional to a field strength of a received radio wave. That
is, the detection voltage indicates the field strength of the
received broadcast radio wave.

[0028] The signal detected at the radio signal process-
ing circuit 106 is also output to the RDS demodulator
114. After a demodulation process by the RDS demod-
ulator 114, the detected signal is decoded to RDS data
at an RDS decoder 1182 in the microcomputer 118.
[0029] The microcomputer 118 has a data memory
118a. The microcomputer 118 stores the RDS data ob-
tained by the decoding in the data memory 118a. The
RDS data includes a PS (name of broadcasting station),
an RT (Radio Text), an AF (Alternative Frequencies) list,
a Pl code, a PTY (Programme Type), a TP (Traffic Pro-
gramme) and the like. That is, the RDS decoder 1182
functions as an extracting means configured to extract
RDS data such as the Pl code (a code indicating a broad-
casting station) and the PS (display information for dis-
playing a name of the broadcasting station) from the
broadcast signal. It is noted that the broadcast signal is
not limited to the RDS format, and extraction of data from
the broadcast radio wave is not limited to decoding.
[0030] The microcomputer 118 has a DB (Database)
memory 118b. In the DB memory 118b, RDS station DB
and non-RDS station DB are stored. Fig. 2A and Fig. 2B
show an example of the RDS station DB and an example
of the non-RDS station DB, respectively.

[0031] The microcomputer 118 executes a seek proc-
ess in accordance with the user operation on the input
interface 120 or periodically (e.g., at intervals of five min-
utes). In the seek process, each frequency channel is
sequentially selected, and acquisition of pieces of infor-
mation necessary for the RDS station DB and the non-
RDS station DB (hereinafter referred to as "broadcast
information") is tried.

[0032] The RDS station DB is a database concerning
RDS stations that broadcast RDS data. As shown in Fig.
2A, the RDS station DB has records (i.e., records of piec-
es of broadcast information of RDS stations), each of
which a part of the RDS data (i.e., the Pl code and the
PS), a seek time order, a station presence counter, a
registration status, and a broadcast frequency (unit:
MHz) with which the RDS data is broadcasted are asso-
ciated with each other. In Fig. 2, a record number is as-
signed to each record for convenience of explanation.
[0033] The "seek time order" is a value determined in
accordance with the order of time of last seeking of a
broadcast frequency in the seeking process. The time is,
for example, acquired using a clock provided to the mi-
crocomputer 118. A record of a newly sought broadcast
frequency (i.e., a record having a broadcast frequency
of which time at which seeking has last been executed
is closer to the current time) is assigned a smaller value
(e.g., "1"). In other words, a broadcast frequency of a
record having a smaller "seek time order" value has a
higher receivability. That is, the "seek time order" is a
parameter indicating receivability of a broadcast frequen-

cy.
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[0034] The "station presence counter" is incremented
by 1 when a corresponding broadcast frequency is de-
tected in the seeking process, and is decremented by 1
when a corresponding broadcast frequency is not detect-
ed in the seeking process. For example, the maximum
value of the station presence counter is 3, and the min-
imum value is 0. A broadcast frequency having a higher
counter value has a higher receivability. As an example,
a broadcast frequency of which the station presence
counter is 3 has been detected in all of the last three
seeking processes. That is, "station presence counter"
is also a parameter indicating receivability of a broadcast
frequency.

[0035] The microcomputer 118 has a preset memory
118c. The microcomputer 118 can register one or more
broadcasting stations (specifically, one or more pieces
of broadcast information corresponding to one or more
RDS stations and/or one or more non-RDS stations) des-
ignated by the user operation on the input interface 120
to the presetmemory 118c. Itis noted that the registration
of the broadcast information in the preset memory 118c
means to write (i.e., memorize) the broadcastinformation
or a link to the broadcast information (i.e., an address in
the DB memory 118b) in the preset memory 118c.
[0036] The "registration status" is a parameter that in-
dicates whether corresponding broadcast information is
registered to the preset memory 118c. In other words,
the "registration status" is a parameter indicating prefer-
ence of a user. Pieces of broadcast information corre-
sponding to records of which the registration status fields
are "O" in Fig. 2 are registered to the preset memory
118c. Pieces of broadcast information corresponding to
records of which the registration status fields are blank
are not registered to the preset memory 118c. That is, a
record of which the parameter indicating preference of a
user is assigned has a higher priority order.

[0037] Thenon-RDS station DB is adatabase concern-
ing FM stations which do not broadcast RDS data. Gen-
erally, digital data is not multiplexed on broadcastings
from such FM stations. Therefore, as shown in Fig. 2B,
the non-RDS station DB has records (records of pieces
of broadcast information of non-RDS stations), each of
which only the station presence counter, the registration
status and the broadcast frequency of an FM station are
associated with each other.

[0038] As described above, the microcomputer 118
functions as a storage means configured to accumula-
tively store the code extracted by the extracting means
and a broadcast frequency of the broadcast signal in an
associated manner as a piece of broadcast information,
and to memorize the broadcast information as preset in-
formation.

[0039] The microcomputer 118 generates a station list
using the RDS station DB and the non-RDS station DB.
The microcomputer 118 stores the generated station list
in a list memory 118d.

[0040] The station list is data in which the Pl code, the
PS and the broadcast frequency for each broadcasting
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station are associated with each other and listed. The
microcomputer 118 display the station list (more specif-
ically, the PSs being pieces of display information) on
the display screen of the display 122.

[0041] As described above, the microcomputer 118
functions as a list generating means configured to gen-
erate a station list based on the RDS station DB and the
non-RDS station DB (broadcast information stored in the
storage means). Further, the microcomputer 118 and the
display 122 collectively function as a displaying means
configured to display the station list such as a list of PSs
(a list of the names of the broadcasting stations).
[0042] A user can select a desired PS (i.e., a desired
station) from the station list displayed on the display
screen of the display 122. When the desired station is
selected from the station list, the microcomputer 118 se-
lects a memorized broadcast frequency associated with
the selected desired station and outputs audio service of
the selected desired station from the speaker 112.
[0043] A case where a station listis generated by sim-
ply using the RDS station DB (i.e., a case where broad-
casting stations of which the station presence counters
are other than zero are listed) will be described. As shown
in Fig. 2A, the records of which the record numbers are
2,3 and 8 have the same broadcast frequency (i.e., 100.4
MHz), but since the Pl codes are different, they are reg-
istered as different records. Therefore, if the PS of each
record is simply used, the PSs of these three records will
be redundantly displayed. It is noted that the registration
of the record means to write (memorize) the broadcast
information configuring the record in the DB memory
118b.

[0044] Accordingly, in the broadcast receiver 1, a list
generating (updating) process described below is exe-
cuted to decrease the number of such redundant display.

[list generating process]

[0045] Fig. 3is aflow chart of a list generating process
executed by the microcomputer 118. The microcomputer
118 executes the list generating process in accordance
with the user operation on the input interface 120 or pe-
riodically. It is noted that, to start execution of the list
generating process, the microcomputer 118 delete the
station list stored in the list memory 118d or temporarily
hold it in another memory (e.g., as a temporal backup
until the list generating process is completed).

[Fig. 3, S11 (registration candidates extraction)]

[0046] Inprocessstep S11, stationlistregistration can-
didates are searched in order of the "seek time order" in
the RDS station DB. In the process step S11, records of
which the registration status fields in the RDS station DB
are "O" (i.e., pieces of broadcast information of RDS sta-
tions which are registered to the preset memory 118c)
are extracted as the registration candidates. It is noted
that the registration of the broadcast information to the
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station list means to write (memorize) all or parts of the
broadcast information or a link to all or parts of the broad-
castinformation (i.e., anaddressinthe DB memory 118b)
in the list memory 118d.

[0047] Fig. 5A shows a table of records extracted as
the registration candidates at process step S11. In the
present embodiment, as shown in Fig. 5A, records of
which record numbers are 1, 3 and 8 are extracted as
the registration candidates.

[Fig. 3, S12 (list registration process)]

[0048] In process step S12, the registration to the sta-
tion list is executed using the records extracted as the
registration candidates at the process step S11 (regis-
tration candidates extraction). Fig. 4 shows a subroutine
of the list generating process.

[Fig. 4, S12a]

[0049] In process step S 12a, it is determined whether
process steps from S 12b have been executed on all the
records extracted as the registration candidates at the
process step S11 (registration candidates extraction). If
it is determined that there remains one or more records
on which the process steps from S12b have not been
executed (S12a: NO), a record is selected from among
the unprocessed records in accordance with the order of
the "seek time order," and the process steps from S12b
are executed on the selected record.

[0050] In the present embodiment, the process steps
from S12b are executed on record number 3 (seek time
order = 2), record number 1 (seek time order = 6) and
record number 8 (seek time order = 7) in this order. Upon
completion of execution of the process steps from S12b
on the three records (S12a: YES), the subroutine ends
and process steps from S13 shownin Fig. 3 are executed.

[Fig. 4, S12b]

[0051] In the process step S12b, it is determined
whether the station presence counter of the record se-
lected at the process step S12a is other than zero (i.e.,
1 - 3). In short, it is determined whether receivability is
high or not.

[0052] If it is determined that the station presence
counter of the selected record is zero (S12b: NO), it is
likely to be difficult to receive a broadcast frequency of
the selected record. Therefore, the broadcastinformation
of the selected record is not registered to the station list
and the process returns to the process step S12a. If itis
determined that the station presence counter of the se-
lected record is one of 1 - 3 (S12b: YES), the process
proceeds to process step S12c.

[Fig. 4, S12¢]

[0053] In the process step S12c, it is determined
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whether broadcast information corresponding to the
same broadcasting station as that of the broadcast infor-
mation of the selected record is already registered to the
station list. It is noted that, in the present embodiment,
pieces of the broadcast information having the same
broadcast frequency are determined to be pieces of the
broadcast information corresponding to the same broad-
casting station. That is, the microcomputer 118 functions
as a determining means configured to determine that a
plurality of pieces of broadcast information correspond
to the same broadcasting station if their broadcast fre-
quencies are the same.

[0054] If it is determined that broadcast information
corresponding to the same broadcasting station as that
of the broadcast information of selected record is already
registered to the station list (S12c: YES), the broadcast
information of the selected record is not registered to the
station list, and the process goes back to the process
step S12a. If it is determined that broadcast information
corresponding to the same broadcasting station as that
of the broadcast information of the selected record is not
registered to the station list (S12c: NO), the process pro-
ceeds to process step S12d.

[Fig. 4, S12d]

[0055] In the process step S12d, the broadcast infor-
mation of the selected record which has been determined
to be not registered to the station list is registered to the
station list. Specifically, parts of the broadcast informa-
tion configuring the record, that is, the Pl code, the PS
and the broadcast frequency, are memorized in the list
memory 118d. That is, the microcomputer functions as
a registering means configured to register only one of
the plurality of pieces of broadcast information, which are
determined to correspond to the same broadcasting sta-
tion, in the station list). Upon registering the broadcast
information of the selected record to the station list, the
process goes back to the process step S 12a.

[0056] Fig. 5B illustrates a station list, in the middle of
generation, obtained as a result of the execution of the
process step S12.

[0057] The station presence counter of record number
3 is 3 (S12b: YES). Also, at the time the process step
S12 (list registration process) is executed on the record
number 3, no broadcast information is registered to the
station list (S12c: NO). Therefore, the broadcast infor-
mation of the record number 3 is registered to the station
list (See list number 0 in Fig. 5B.).

[0058] The station presence counter of record number
1is 2 (S12b: YES). Also, at the time the process step
S12 (list registration process) is executed on the record
number 1, broadcast information having the broadcast
frequency of 103.8 MHz is not registered to the station
list (S12c: NO). Therefore, the broadcast information of
the record number 1 is registered to the station list (See
list number 1 in Fig. 5B.).

[0059] The station presence counter of record number
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8 is 2 (S 12b: YES). However, at the time the process
step S12 (list registration process) is executed on the
record number 8, the broadcast information having the
broadcast frequency of 100.4 MHz is already registered
to the station list (See list number 0 of Fig. 5B.).

[0060] Specifically, the Pl code for the record number
8 is "C8A1," and the PI code for the list number 0 (record
number 3) is "C2A1." Since these two records have dif-
ferent Pl codes, they are both registered to the RDS sta-
tion DB as different records. However, since pieces of
broadcast information of the two records have the same
broadcast frequency, they actually correspond to the
same broadcasting station.

[0061] Therefore, in the present embodiment, pieces
of broadcast information that have different Pl codes but
have the same broadcast frequency are regarded as
pieces of broadcast information corresponding to the
same broadcasting station. Accordingly, for the record
number 8, itis determined that the broadcast information
corresponding to the same broadcasting station is al-
ready registered to the station list (See list number 0 in
Fig.5B.) (S12c: YES), and thus the broadcast information
of the record number 8 is not registered to the station list
(See Fig. 5B.).

[0062] As an additional remark, in the present embod-
iment, broadcast information of a record of which the re-
ceivability is higher than that of the record number 8 (i.e.,
the broadcast information of the record number 1) is pref-
erentially registered to the station list.

[0063] As described above, the microcomputer 118
determines that, even if the Pl codes are different, a plu-
rality pieces of broadcast information stored in the DB
memory 118b are determined to corresponding to the
same broadcasting station if they have the same broad-
cast frequency, and registers only one of the plurality of
pieces of broadcast information determined to corre-
spond to the same broadcasting station to the station list
(i.e., the other of the plurality pieces of broadcast infor-
mation are excluded from the registration subjects).

[Fig. 3, S12 (registration candidates extraction)]

[0064] Inprocess step S12, station listregistration can-
didates are searched in order of the "seek time order" in
the non-RDS station DB. In the process step S13, records
of which the registration status fields in the non-RDS sta-
tion DB are "O" (i.e., pieces of the broadcast information
of non-RDS stations which are registered to the preset
memory 118c) are extracted as the registration candi-
dates.

[0065] Fig. 6A shows a table of records extracted as
the registration candidates at process step S13. In the
present embodiment, as shown in Fig. 6A, a record of
which record numberis 13 is extracted as the registration
candidate.
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[Fig. 3, S14 (list registration process)]

[0066] In process step S14, broadcast information of
the record extracted as the registration candidate at the
process step S13 (registration candidates extraction) is
registered to the station list. It is noted that, if the station
presence counter is zero, the record is not registered to
the station list.

[0067] Fig. 6B illustrates a station list, in the middle of
generation, obtained as a result of the execution of the
process step S14. The station presence counter of record
number 12is 3. Therefore, as shownin Fig. 6B, the broad-
cast information of the record number 13 is registered in
the list.

[Fig. 3, S15 (registration candidates extraction)]

[0068] Inprocess step S15, station listregistration can-
didates are searched in order of the "seek time order" in
the RDS station DB. In the process step S15, records of
which the registration status fields in the RDS station DB
are blank (i.e., RDS stations which are not registered to
the presetmemory 118c) are extracted as the registration
candidates.

[0069] Fig. 7A shows a table of records extracted as
the registration candidates at process step S15. In the
present embodiment, as shown in Fig. 7A, records of
which record numbers are 0, 2, 4 - 7, 9 and 10 are ex-
tracted as the registration candidates.

[Fig. 3, S16 (list registration process)]

[0070] In process step S16, the registration to the sta-
tion list is executed using the records extracted as the
registration candidates at the process step S15 (regis-
tration candidates extraction). It is noted that the regis-
tration process executed in the process step S16 is the
same as that of the process step S12 (list registration
process). Specific description of the process step S16 is
omitted to avoid redundant description in the specifica-
tion.

[0071] Fig. 7B illustrates a station list, in the middle of
generation, obtained as a result of the execution of the
process step S16. In the following, description will be
made while referring to the subroutine shown in Fig. 4.
[0072] The station presence counter of record number
0 is 3 (S12b: YES). Also, at the time the process step
S16 (list registration process) is executed on the record
number 0, no broadcast information having the broadcast
frequency of 104.5 MHz is registered to the station list
(S12c: NO). Therefore, the broadcast information of the
record number O is registered to the station list (See list
number 3 in Fig. 7B.).

[0073] The station presence counter of record number
5is 3 (S12b: YES). However, at the time the process
step S16 (list registration process) is executed on the
record number 5, the broadcast information having the
broadcast frequency of 103.8 MHz is already registered
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to the stationlist (See listnumber 1in Fig. 7B.). Therefore,
for the record number 5, it is determined that the broad-
castinformation corresponding to the same broadcasting
station is already registered to the station list (S12c:
YES), and thus the broadcast information of the record
number 5is notregistered to the station list (See Fig. 7B.).
[0074] The value of the station presence counter of the
record number 5 is greater than that of the list number 1
(record number 1) that has the same broadcast frequen-
cy of 103.8 MHz. However, in the present embodiment,
broadcast information that is registered to the preset
memory 118c s given priority over broadcast information
that has greater station presence counter value. There-
fore, the broadcast information of the record number 1
is registered to the station list (See list number 1 in Fig.
7B.), and the broadcast information of the record number
5 is not registered to the station list. It is noted that, in
other embodiments, records having greater station pres-
ence counter values may be preferentially registered to
the station list.

[0075] The station presence counter of record number
7 is 3 (S12b: YES). Also, at the time the process step
S16 (list registration process) is executed on the record
number 7, no broadcastinformation having the broadcast
frequency of 92.6 MHz is registered to the station list
(S12c: NO). Therefore, the broadcast information of the
record number 7 is registered to the station list (See list
number 4 in Fig. 7B.).

[0076] The station presence counter of record number
10 is 3 (S12b: YES). Also, at the time the process step
S16 (list registration process) is executed on the record
number 10, no broadcast information having the broad-
cast frequency of 103.3 MHz is registered to the station
list (S12c: NO). Therefore, the broadcast information of
the record number 10 is registered to the station list (See
list number 5 in Fig. 7B.).

[0077] The station presence counter of record number
9 is 2 (S12b: YES). Also, at the time the process step
S16 (list registration process) is executed on the record
number 9, no broadcastinformation having the broadcast
frequency of 106.2 MHz is registered to the station list
(S12c: NO). Therefore, the broadcast information of the
record number 9 is registered to the station list (See list
number 5 in Fig. 7B.).

[0078] The station presence counter of record number
2 is 1 (S12b: YES). However, at the time the process
step S16 (list registration process) is executed on the
record number 2, the broadcast information having the
broadcast frequency of 100.4 MHz is already registered
to the stationlist (See listnumber 0 in Fig. 7B.). Therefore,
for the record number 2, it is determined that the broad-
castinformation corresponding to the same broadcasting
station is already registered to the station list (S12c:
YES), and thus the broadcast information of the record
number 2is notregistered to the station list (See Fig. 7B.).
[0079] The station presence counter of record number
6 is 1 (S12b: YES). However, at the time the process
step S16 (list registration process) is executed on the
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record number 6, the broadcast information having the
broadcast frequency of 103.3 MHz is already registered
tothe station list (See listnumber 5in Fig. 7B.). Therefore,
for the record number 6, it is determined that the broad-
castinformation corresponding to the same broadcasting
station is already registered to the station list (S12c:
YES), and thus the broadcast information of the record
number 6 is notregistered to the station list (See Fig. 7B.).
[0080] The station presence counter of record number
4 is 0 (S12b: NO), for the record number 4, since the
receivability is low, the broadcast information is not reg-
istered to the station list (See Fig. 7B.).

[Fig. 3, S17 (registration candidates extraction)]

[0081] Inprocessstep S17, stationlistregistration can-
didates are searched in order of the "seek time order" in
the non-RDS station DB. Inthe process step S17, records
of which the registration status fields in the non-RDS sta-
tion DB are blank (i.e., pieces of the broadcast informa-
tion of non-RDS stations which are not registered to the
preset memory 118c) are extracted as the registration
candidates.

[0082] Fig. 8A shows a table of records extracted as
the registration candidates at the process step S17. In
the present embodiment, as shown in Fig. 7A, records
of which record numbers are 11 and 12 are extracted as
the registration candidates.

[Fig. 3, S18 (list registration process)]

[0083] In process step S18, broadcast information of
the records extracted as the registration candidates at
the process step S17 registration candidates extraction)
are registered to the station list. It is noted that, if the
station presence counter of a record is zero, the broad-
cast information of the record is not registered to the sta-
tion list. Upon completion of execution of the process
step S18, the generation of the station list completes.
[0084] Fig. 8B illustrates a complete station list ob-
tained as a result of the execution of the process step
S18. The station presence counters of record numbers
11 and 12 are both 3. Therefore, as shown in Fig. 8B,
the broadcast information of the record numbers 11 and
12 are registeredin the list. The generation of the station
list is thereby completed.

[0085] As shown in Fig. 8B, in the station list, only one
piece of broadcast information is registered for one
broadcast frequency (i.e., for one broadcasting station).
Therefore, redundant display of the same broadcasting
station is reduced. As a result, it becomes easier for a
user to appropriately select a broadcasting station the
user wants to listen to from the station list.

[0086] On the display screen of the display 122, the
PS (typically a broadcasting station name) being the dis-
play information is displayed. In the example shown in
Fig. 8B, there are three "BBC 3CR" and two "Heart." For
example, to improve convenience of a user in selecting
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a broadcasting station, branch numbers may be added
to the same PS when displaying (e.g., "BBC 3CR-1"and
"BBC 3CR-2").

[0087] On the display screen of the display 122, the PI
code and/or the broadcast frequency may be displayed
along with or in place of the PS.

[0088] Theforegoingisthe description of an exemplary
embodiment of the present invention. Embodiments of
the present invention are not limited to the above-de-
scribed embodiment, and various modifications are pos-
sible within the scope of the technical concept of the
present invention. For example, appropriate combina-
tions of embodiments exemplarily specified in the spec-
ification and/or obvious embodiments are also included
in the embodiments of the present invention.

[0089] The first character of the Pl code is a country
code. Inthe above-described embodiment, a case where
a station list is generated using pieces of data from RDS
stations having the same country code "C" (i.e., fromRDS
stations in the same country). Hereinafter, a case where
a vehicle on which the broadcast receiver 1 travels near
a national border will be considered. In this case, by ex-
ecuting the seeking process, it is possible that pieces of
RDS station data having the same broadcast frequency
but having different country codes are stored in the RDS
station DB. As an example, pieces of broadcast informa-
tion including the following data sets are stored in the
RDS station DB.

(1)Plcode: C2A1 PS: Classic Frequency: 100.4 MHz
(2)PI code: D2A1 PS: Heart Frequency: 100.4 MHz

[0090] If the country codes are different, even if the
broadcast frequencies are the same, there is a case
where different services are broadcasted. In this case,
the determination result of the process step S12¢ shown
in fig. 4 may exceptionally be NO.

[0091] Thatis, even if a piece of broadcast information
that have the same broadcast frequency as that of a piece
of broadcast information of the selected record is includ-
ed in pieces of broadcast information that are already
registered to the station list, if those pieces of broadcast
information have different country codes, as an exception
handling, they are regarded as pieces of broadcast in-
formation corresponding to different broadcasting sta-
tions. Therefore, in the process step S12c shown in Fig.
4, it is determined that no broadcast information corre-
sponding to the same broadcasting station as that of the
broadcast information of the selected record is registered
to the station list. As a result, for example, the broadcast
information including the data set (1) and the broadcast
information including the data set (2) indicated above are
both registered to the station list. By executing this ex-
ception handling, it becomes possible to register two or
more pieces of broadcast information having the same
broadcast frequency but corresponding to different
broadcasting stations to the station list.
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Claims
1. A broadcast receiver, comprising:

a receiving means configured to receive a
broadcast signal in which digital data is multi-
plexed;

an extracting means configured to extractacode
indicating a broadcasting station from the broad-
cast signal received by the receiving means;

a storage means configured to accumulatively
store the code extracted by the extracting means
and a broadcast frequency of the broadcast sig-
nalin an associated manner as a piece of broad-
cast information; and

a list generating means configured to generate
a station list based on the broadcast information
stored in the storage means, the list generating
means having:

a determining means configured to deter-
mine that the plurality of pieces of broadcast
information correspond to the same broad-
casting station if their broadcast frequen-
cies are the same; and

a registering means configured to register
only one of the plurality of pieces of broad-
cast information, which are determined to
correspond to the same broadcasting sta-
tion, to the station list; and

adisplaying means configured to display the sta-
tion list generated by the generating means.

2. The broadcast receiver according to claim 1, where-
in:

the storage means stores a plurality of prede-
termined parameters indicating priority orders
of the plurality of pieces of broadcast informa-
tion, and

the list generating means selects the only one
ofthe plurality of pieces of broadcast information
based on the priority orders indicated by the plu-
rality of predetermined parameters.

3. The broadcast receiver according to claim 2, where-
in:

the predetermined parameterincludes afirst pa-
rameter indicating preference of a user, and
the list generating means determines that the
piece of broadcast information to which the first
parameter is assigned has a higher priority or-
der.

4. Thebroadcastreceiveraccordingtoclaim 3, wherein
the first parameter indicates that the corresponding
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piece of broadcast information is stored in the stor-
age means as preset information.

The broadcast receiver according to any one of
claims 2 to 4, wherein:

the predetermined parameterincludes a second
parameter indicating receivability of the corre-
sponding broadcast frequency by the receiving
means, and

the list generating means determines that the
piece of broadcast information that has a higher
receivability has a higher priority order.

6. The broadcast receiver according to any one of

claims 1 to 5, wherein:

the extracting means extracts display informa-
tion, for displaying a name of the broadcasting
station, from the broadcast signal received by
the receiving means,

the storage means stores the display informa-
tion as the piece of broadcast information while
associating with the broadcast frequency,

the list generating means generates the station
list including the display information, and

the displaying means displays alist of the names
of the broadcasting stations.

The broadcast receiver according to any one of
claims 1 to 6, wherein:

the determining means determines that the plu-
rality of the pieces of broadcast information
stored in the storage means correspond to dif-
ferent broadcasting stations if their country
codes included in the codes are different; and
the registering means registers the plurality of
pieces of broadcast information, determined to
correspond to different broadcasting stations, in
the station list.

The broadcast receiver according to any one of
claims 1 to 7, wherein the broadcast signal is trans-
mitted using RDS (Radio Data System) signal for-
mat.

A list generating method executed by a receiver pro-
vided with a computer, comprising:

areceiving step of receiving a broadcast signal
of a predetermined format in which digital data
is multiplexed;

an extracting step of extracting a code, indicat-
ing a broadcasting station, from the broadcast
signal received in the receiving step;

a storing step of storing, in a predetermined stor-
age medium, the code extracted in the extracting
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10

10.

1.

12.

13.

step and a broadcastfrequency of the broadcast
signal as a piece of broadcast information in an
associated manner;

a generating step of generating a list using a
plurality of pieces of broadcast information
stored in the predetermined storage medium;
and

a display control step of displaying the list gen-
erated in the generating step on a display de-
vice,

wherein, in the generating step:

it is determined that the plurality of pieces
of broadcast information stored in the pre-
determined storage medium correspond to
the same broadcasting station if their broad-
cast frequencies are the same; and

only one of the plurality of pieces of broad-
cast information determined to be of the
same broadcasting station is registered in
the list.

The list generating method according to claim 9,
wherein, in the storing step, a plurality of predeter-
mined parameters indicating priority orders of the
plurality of pieces of broadcast information are stored
in the predetermined storage medium, and
wherein, in the generating step, the only one of the
plurality of pieces of broadcast information is select-
ed based on the priority orders indicated by the plu-
rality of predetermined parameters.

The list generating method according to claim 10,
wherein:

the predetermined parameterincludes afirst pa-
rameter indicating preference of a user, and

in the generating step, the piece of broadcast
information to which the first parameter is as-
signed is determined to have a higher priority
order.

The list generating method according to claim 11,
wherein the first parameter indicates that the corre-
sponding piece of broadcast information is stored in
the predetermined storage medium as preset infor-
mation.

The list generating method according to any one of
claim 10 to 12, wherein:

the predetermined parameterincludes a second
parameter indicating receivability of the broad-
cast frequency by the receiver, and

in the generating step, the piece of broadcast
information that has the higher receivability is
determined to have a higher priority order.
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14. The list generating method according to any one of
claims 9 to 13, wherein:

in the extracting step, display information for dis-
playing a name of the broadcasting station is 5
extracted from the broadcast signal received in

the receiving step,

in the storing step, the display information is
stored in the predetermined storage medium as

the piece of broadcast information while asso- 10
ciating with the broadcast frequency,

in the generating step, the list including the dis-
play information is generated, and

in the display control step, a list of the names of

the broadcasting stationsis displayed onthedis- 15

play.

15. The list generating method according to any one of

claims 9 to 14, wherein, in the generating step:
20

it is determined that the plurality of pieces of
broadcast information stored in the storage me-
dium are of different broadcasting stations if their
country codes included in the codes are differ-

ent; and 25
the plurality of pieces of broadcast information,
determined to be of different broadcasting sta-
tions, are registered in the list.
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RECORD| PI o | SEEKTINE Psgégﬁé\'E REGISTRATION | BROADCAST
No. | CODE ORDER | PRESEMCE | ™ eumys | FREQUENCY
0 |cn7 | eeC3R | 1 3 104.5
1 | cet7] BBCIR [ 6 2 o 103.8
2 | C7AL| Classic g 1 100.4
3 C2A1 | Classic 2 3 @ 100.4
4 |co4| BBCAR | 11 0 9.8
5 | 7| BBC3RR | 3 3 103.8
6 | C363| Heart 10 1 103.3
7 | co3| BBC3R | 4 3 92.6
8 | C8AL| Classic 7 2 o 1004
9 | c460| Heart g 2 106.2
10 | C7%63| Heart 5 3 103.3

FIG. 2A
RECORD | STATION BROADCAST
No. PC%EusﬁTNgg e N | FREQUENCY
11 3 98.1
1 3 99.1
13 3 O 87.8

13

FIG. 2B




EP 3 396 876 A1

EXTRACT RDS STATIONS WHICH ARE
REGISTERED IN PRESET MEMORY 118¢
AS REGISTRATION CANDIDATES

- S11

Y

LIST REGISTRATION PROCESS

~S12

2

EXTRACT NON-RDS STATIONS WHICH ARE
REGISTERED IN PRESET MEMORY 118¢
AS REGISTRATION CANDIDATES

-S13

v

LIST REGISTRATION PROCESS

—~_S14

v

EXTRACT RDS STATIONS WHICH ARE
NOT REGISTERED IN PRESET MEMORY 118c
AS REGISTRATION CANDIDATES

—-S15

¥

LIST REGISTRATION PROCESS

-S16

Y

EXTRACT NON-RDS STATIONS WHICH ARE
NOT REGISTERED IN PRESET MEMORY 118c
AS REGISTRATION CANDIDATES

[ ~—S17

v

LIST REGISTRATION PROCESS

- S18

END

FIG. 3

14



EP 3 396 876 A1

(LIST REGISTRATION PROCESS )

S12a

PROCESS STEPS FROM S12b
BEEN EXECUTED ON ALL RECORDS
EXTRACTED AS REGISTRATION
CANDIDATES?

YES

RETURN

IS STATION
PRESENCE COUNTER OF
SELECTED RECORD OTHER
THAN 0?

S12c

DOES BROADCAST
INFORMATION CORRESPOND
TO THE SAME BROADCASTING STATION AS THAT
OF BROADCAST INFORMATION OF
SELECTED RECORD?

YES

REGISTER BROADCAST INFORMATION OF
SELECTED RECORD TO STATION LIST [ ~~ST2d

FIG. 4

15



EP 3 396 876 A1

RECORD| PL | o | SEEKTIME PSRTEASTEI&\’E REGISTRATION | BROADCAST
No. | CODE ORDER COUNTER STATUS FREQUENCY
1 | Cel7| BBC3R | 6 2 O 103.8
3 | C2AL| Classic 2 3 O 1004
8§ | C8AL| Classic 7 2 o 1004
FIG. 5A
o] ] [RS8
0 C2A1 | Classic 100.4
1| 617 | BBC3CR | 1038
)
3
4
5
6
7
8
9
10
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RECORD | STATION BROADCAST
No. F&%ES@EFE e O [ FREQUENCY
13 3 O 87.8

FIG. 6A
sl ] > [B0E
0 C2A1 | Classic 100.4
| 67| BBC3CR | 1038
2 87.8
3
4
5
6
7
g
g
10

FIG. 6B
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RECORD| PL |, |SEEKTIME PSJE‘\STEIﬁé\'E REGISTRATION | BROADCAST
No. | CODE ORDER | PRESENCE | ™ermys | FREQUENCY
0 | c7| BBCIR | 1 3 104.5
) | C7AL| Classic g { 1004
4 |co4| BBCAR | 11 0 0.8
5 | C217] BBC3GR | 3 3 103.8
6 | C363| Heart 10 { 103.3
7 | 03| BBCIR | 4 3 926
9 | C460 | Heart 8 2 106.2
10 | C763| Heart 5 3 1033
FIG. 7A
ISTNo.| cope | PS | REQUENCY
0 C2A1 | Classic 100.4
1 | Cel7| BBC3CR | 1038
2 87.8
3 | C717 | BBC3CR | 1045
4 | C203| BBC3R | 926
5 | C763| Heart | 1033
6 | C460 | Heat | 1062
7
8
g
10

F
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RECORD | OTATION BROADCAST
No. F(’:%Eﬁgg REG%%I\%?ON FREQUENCY
11 3 98.1
12 3 99.1

FIG. 8A
ISTNo.| cope | PS | FREQUENCY

0 C2A1 | Classic 100.4
1 | 617 | BBC3CR | 1038
2 87.8
3 | 17| BBC3GR | 1045
4 |coo3] BRC3R | 926
5| C763| Heat | 1033
6 | C460 | Heart | 106.2
7 98.1
g 99.1
9

10

FIG. 8B
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