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Radio receiver able to change the timing at which a broadcast station list is updated and

corresponding method

A radio receiver that receives broadcast station

information provided by a radio data system includes: a
displayed content information acquisition unit acquiring
information indicating displayed contents of a display de-
vice (200); a displayed content determination unit (1082)
determining whether the acquired displayed contents
correspond to predetermined displayed contents; a

broadcast station information reception time setting unit
(1084) setting a time and/or interval at which the broad-
cast station information is received; and a broadcast sta-
tion information reception unit receiving the broadcast
station information in accordance with the time and/or
interval set by the broadcast station information reception
time setting unit (1084).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to a radio receiver.

2. Description of the Related Art

[0002] In Europe, the widespread use of radio data
system-traffic message channel (RDS-TMC) that pro-
vides traffic information using FM broadcasting has been
promoted.

[0003] The RDS is a digital data multiplexing system
developed under the leadership of Europe that mainly
uses FM broadcasting as a radio broadcasting service
and standardized by European Broadcasting Union
(EBU).

[0004] The RDSis particularly effective mainly in areas
in which a large number of networked broadcast stations
broadcast the same program. Specifically, 57 kHz that
is a third-order harmonic of 19-kHz stereo pilot signal is
used as a subcarrier. Then, a data signal that indicates
filtered and binary-phase coded data, such as program
relevant information and traffic relevant information, is
used to modulate the subcarrier in amplitude to generate
a radio data signal. Then, the amplitude-modulated sub-
carrier is modulated in frequency into a main carrier for
broadcasting. The radio data signal is called RDS data.
[0005] FIG. 1 shows the basic base band coding struc-
ture of RDS data.

[0006] RDS data are formed of groups each having
104 bits. Each group is formed of four blocks (blocks A,
B, C and D). Each block is formed of 16-bit information
words (mO0 to m15), 10-bit check words and offset words
(C’0to C9). Note that the transmission rate of RDS data
is 1187.5 bits per second.

[0007] Inthe block A, program identification data (pro-
gram identification code (Pl code)) that indicates a net-
work formed of country name data and program data are
arranged. The Pl code is formed of three elements. The
three elements are 4-bit country name data, 4-bit area
data and 8-bit program data. In the block B, traffic infor-
mation broadcast station identification data (traffic pro-
gram identification code (TP code)) that indicates that a
broadcast station is a traffic information broadcast station
that broadcasts a traffic information program and traffic
announcement identification data (traffic announcement
code (TA code)) that indicates a start of a broadcast pro-
gram relevant to traffic information are arranged. In the
block C, data relevant to the frequency of each of broad-
cast stations of a broadcast station group that is broad-
casting the same program are arranged. In other words,
in the block C, alternative station frequency data (alter-
native frequency code (AF code)) are arranged. In the
block D, broadcast station name data (program service
code (PS code)), such as broadcast station name and
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network name, are arranged.

[0008] In addition, each group is classified into 16 pat-
terns of types 0 to 15 using 4 bits on the basis of the
contents thereof. Furthermore, two versions (A and B)
are defined for each type (0 to 15). The identification code
of the version is arranged in the block B. Note that the
type defined as version A definitely contains a Pl code
in the block A; however, the type defined as version B
contains a Pl code in the block C in addition to the block A.
[0009] The TMC is broadcast using, for example, eight
A groups, that is, eight groups defined as version A, in
the RDS data.

[0010] FIG. 2 shows the base band coding structure
of eight A groups that transmit the TMC.

[0011] The block A contains a Pl code. The block B
contains not only a 4-bit group type identification code
that identifies eight A group types but also various codes
relevant to management of a message and an extended
system. The block B contains a 1-bit short message code
"S" that, for example, indicates presence of a short mes-
sage, a 1-bit group message identification code "G" that
indicates whether it is a single group message that one
message is transmitted by one group data or a multiple
group message that one message is transmitted over
multiple data, and a 3-bit traffic jam duration code. "DP"
that indicates an approximate traffic jam duration. Note
that the traffic jam duration code DP is used to indicate
a traffic jam duration (0 to 4 hours) in eight levels.
[0012] The block C, for example, contains a detour
identification code "D" that indicates the presence or ab-
sence of a detour, a 3-bit "EXTENT" code that includes
a location offset address, and an 11-bit "EVENT" code
that indicates, for example, information, such as weather
condition, construction and traffic jam. The block D, con-
tains 16-bit "LOCATION" code that indicates location in-
formation. With the extended system using these codes,
various pieces of information, or the like, that appropri-
ately instruct a detour around a traffic jam are transmitted.
[0013] Aradioreceiverhas anautomatic tracking func-
tion. For example, when a reception level of a broadcast
from a currently receiving broadcast station decreases
because of disturbance, such as multipath interference,
theradio receiver selects a different receivable broadcast
station that carries out a different broadcast at the time
when the reception level has decreased. The intensity of
aradio wave received from the different broadcast station
is higher than the intensity of a radio wave received from
the currently receiving broadcast station.

[0014] Theradioreceiverreceives RDS-TMC and per-
forms a band scan. Specifically, the radio receiver re-
ceives RDS-TMC and performs a band scan in a time-
sharing manner. In the band scan, information about a
broadcast station in the same group as the currently ac-
quired broadcast station and/or information about a dif-
ferent broadcast station that carries out a broadcast dif-
ferent from that of the currently acquired broadcast sta-
tion are scanned. Specifically, in the band scan, a Pl code
scan and a PS code scan are carried out in a full scan,
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and a broadcast station list is updated. In the band scan,
information for retrieving or acquiring information about
broadcast stations used to display an FM station list
screen or an RDS-TMC station list screen is scanned.
The broadcast stations used to display the RDS-TMC
station list screen are broadcast stations that transmit
RDS data and broadcast stations that broadcast TMC.
For example, RDS data are transmitted from each broad-
cast station, so it is necessary to acquire frequency in-
formation in order to tune a tuner to the broadcast station.
In addition, in order to receive TMC, it is necessary to
acquire frequency information about broadcast stations
that broadcast TMC.

[0015] FIG. 3 shows an example of a time chart that
shows an update of a broadcast station list in the radio
receiver. The time chart shown in FIG. 3 shows switching
between a broadcast station list that includes broadcast
stations to which the broadcast station may be switched
through user’s operation and a display screen (another
screen) other than the broadcast station list and switching
between an RDS-TMC reception executed by the RDS-
TMC tuner and a band scan. In addition, FIG. 3 shows
transmission of TMC data. TMC data are transmitted
from a predetermined broadcast station. According to
FIG. 3, irrespective of user’s operation and transmission
time (interval) of TMC data, the RDS-TMC tuner contin-
ues given operation.

[0016] According to FIG. 3, the RDS-TMC tuner re-
ceives RDS-TMC during an RDS-TMC reception time t;,
and performs a band scan during a band scan time t,
after the RDS-TMC reception time t;. The RDS-TMC re-
ception time t, is a time during which RDS-TMC is re-
ceived. During the RDS-TMC reception time t;, RDS re-
ception and TMC reception are carried out. During the
RDS-TMC reception time t4, surrounding traffic informa-
tion is acquired. The band scan time t, is a time during
which a Pl code and/or a PS code are received. The band
scan time t, depends on the number of broadcast stations
located around the radio receiver.

[0017] A band scan is carried out every t,+t, irrespec-
tive of user’s operation. In other words, an interval at
which a band scan is carried out is t;+t,. For example,
when the broadcast station list is displayed on the display
screen through user’s operation, broadcast stations in-
cluded in the broadcast station list have been acquired
ty+t, before if it is the oldest.

[0018] When a current reception condition changes
with respect to a condition in which aband scan is carried
out, the following situation may occur. Even when a
broadcast station included in the broadcast station list is
selected, it is impossible to receive a radio wave from
the broadcast station because of deterioration of the re-
ception condition of a radio wave from the broadcast sta-
tion. In addition, even when a broadcast station included
in the broadcast station list is selected, a radio wave from
the broadcast station may be received, but a broadcast
different from a desired broadcast is received because
the broadcast station information is old. This is because
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broadcast stations included in the broadcast station list
do not reflect a current reception condition.

SUMMARY OF INVENTION

[0019] The invention provides a radio receiver and a
method used in a radio receiver that are able to change
the timing at which a broadcast station list is updated.
[0020] A first aspect of the invention relates to a radio
receiver that receives broadcast station information pro-
vided by a radio data system. The radio receiver includes:
a displayed content information acquisition unit that ac-
quires information indicating displayed contents of a dis-
play device; a displayed content determination unit that
determines whether the displayed contents of the display
device, acquired by the displayed content information ac-
quisition unit, correspond to predetermined displayed
contents; a broadcast station information reception time
setting unit that sets a time and/or interval at which the
broadcast station information is received; and a broad-
cast station information reception unit that receives the
broadcast station information in accordance with the time
and/or interval set by the broadcast station information
reception time setting unit, wherein the broadcast station
information reception time setting unit carries out at least
one of reducing the interval at which the broadcast station
information is received and extending the time during
which the broadcast station information is received when
the displayed content determination unit determines that
the displayed contents of the display device correspond
to the predetermined displayed contents.

[0021] A second aspect of the invention relates to a
radio receiver that receives broadcast station information
provided by a radio data system. The radio receiver in-
cludes: a radio broadcast output determination unit that
determines whether the radio receiver is outputting a ra-
dio broadcast; a broadcast station information reception
time setting unit that sets a time and/or interval at which
the broadcast station information is received; and a
broadcast station information reception unit that receives
the broadcast station information in accordance with the
time and/or interval set by the broadcast station informa-
tion reception time setting unit, wherein the broadcast
station information reception time setting unit carries out
at least one of reducing the interval at which the broad-
cast station information is received and extending the
time during which the broadcast station information is
received when the radio broadcast output determination
unit determines that the radio broadcast is being output.
[0022] A third aspect of the invention relates to a meth-
od usedinaradioreceiverthatreceives broadcast station
information provided by a radio data system. The method
includes: acquiring information indicating displayed con-
tents of a display device; determining whether the ac-
quired displayed contents of the display device corre-
spond to predetermined displayed contents; setting a
time and/or interval at which the broadcast station infor-
mation is received; and receiving the broadcast station
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information in accordance with the set time and/or inter-
val, wherein, when it is determined that the displayed
contents of the display device correspond to the prede-
termined displayed contents, the time and/or interval at
which the broadcast station information is received is set
by at least one of reducing the interval at which the broad-
cast station information is received and extending the
time during which the broadcast station information is
received.

[0023] A fourth aspect of the invention relates to a
method used in a radio receiver that receives broadcast
station information provided by a radio data system. The
method includes: determining whether the radio receiver
is outputting a radio broadcast; setting a time and/or in-
terval at which the broadcast station information is re-
ceived; and receiving the broadcast station information
in accordance with the set time and/or interval, wherein,
when it is determined that the radio broadcast is being
output, the time and/or interval at which the broadcast
station information is received is set by at least one of
reducing the interval at which the broadcast station in-
formationis received and extending the time during which
the broadcast station information is received.

[0024] According to the aspects of the invention, it is
possible to change the timing at which the broadcast sta-
tion list is updated.

BRIEF DESCRIPTION OF DRAWINGS

[0025] The features, advantages, and technical and
industrial significance of this invention will be described
below with reference to the accompanying drawings, in
which like numerals denote like elements, and wherein:

FIG. 1 is a view that illustrates an example of the
base band coding structure of RDS data;

FIG. 2 is a view that illustrates an example of the
base band coding structure of TMC;

FIG. 3is atime chart that shows an example of timing
at which a broadcast station list is updated;

FIG. 4 is a block diagram that shows one example
of the configuration of a radio receiver according to
a first embodiment of the invention;

FIG. 5 is a functional block diagram that shows the
radio receiver according to the first embodiment of
the invention;

FIG. 6 is a timing chart that shows an example of
timing at which the radio receiver according to the
firstembodiment of the invention receives broadcast
station information;

FIG. 7 is a flowchart that shows an example of op-
eration of the radio receiver according to the first
embodiment of the invention;

FIG. 8 is a functional block diagram that shows a
radio receiver according to a second embodiment of
the invention; and

FIG. 9 is a flowchart that shows an example of op-
eration of the radio receiver according to the second
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embodiment of the invention;
DETAILED DESCRIPTION OF EMBODIMENTS

[0026] Hereinafter, embodiments of the invention will
be described with reference to the accompanying draw-
ings. Note that, in all the drawings for illustrating the em-
bodiments, like reference numerals denote components
having the same functions, and the overlap description
is omitted.

First Embodiment
System

[0027] FIG. 4 shows an example of a system to which
a radio receiver according to a first embodiment of the
invention is applied.

[0028] The system includes a radio receiver 100 and
a display device 200.

[0029] In this system, the radio receiver 100 acquires
information that indicates contents displayed on the dis-
play device 200 (hereinafter, referred to as "displayed
content information") from the display device 200. The
radio receiver 100 determines whether the displayed
content information corresponds to predetermined dis-
played information on the basis of the displayed content
information input from the display device 200. When the
radio receiver 100 determines that the displayed content
information corresponds to the predetermined displayed
information, the radio receiver 100 changes an interval
at which a band scan is performed and/or a time during
which a band scan is performed. The predetermined in-
formation includes displayed contents relevant to a radio
broadcast, specifically, a broadcast station list. When the
displayed content information corresponds to a broad-
cast station list, the radio receiver 100 reduces the inter-
val at which a band scan is performed and/or extends
the time during which a band scan is performed. The fact
that a broadcast station list is displayed on the display
device 200 means that a user is presumably referring to
the broadcast station list. Thus, when a broadcast station
list is displayed on the display device 200, the interval at
which a band scan is performed is reduced and/or the
time during which a band scan is performed is extended
to make it possible to early acquire the latest broadcast
station list. Because the latest broadcast station list may
be acquired early, it is possible to increase the probability
that the broadcast station list displayed on the display
device 200 reflects an actual situation.

[0030] The display device 200 may be included in a
navigation system. In addition, the display device 200
may be included in a system that is a combination of a
navigation system and an audio. More generally, the dis-
play device 200 may be included in an in-vehicle device.
[0031] The radio receiver 100 dynamically changes
the band scan interval in response to the display screen
of the display device 200.
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Radio Receiver

[0032] The radio receiver 100 includes a main tuner
102, a sub-tuner 104, a digital signal processor (DSP)
106, an audio central processing unit (CPU) 108 and a
storage unit 110.

[0033] The main tuner 102 receives a radio broadcast
via an antenna. The main tuner 102 inputs a received
audio signal to the DSP 106. For example, the main tuner
102 receives an AM radio broadcast or an FM radio
broadcast.

[0034] The sub-tuner 104 includes an RDS-TMC tun-
er. The sub-tuner 104 receives RDS-TMC via an anten-
na. In addition, the sub-tuner 104 performs a band scan.
The sub-tuner 104 scans the situation of another frequen-
cy at an alternative frequency. This is because the same
program or a different program may be broadcast at dif-
ferent frequencies in the same or adjacent area. In the
band scan, information about a broadcast station in the
same group and/or different group from a currently ac-
quired broadcast station is scanned. In addition, in the
band scan, information for retrieving or acquiring infor-
mation about broadcast stations for displaying an FM sta-
tion list screen or an RDS-TMC station list screen are
scanned. The sub-tuner 104 inputs a composite signal
thatincludes the RDS-TMC to the DSP 106 and the nav-
igation system (not shown). As described above, the
RDS data contain character information, such as a PI
code and a PS code, and the TMC contains traffic infor-
mation.

[0035] In addition, the sub-tuner 104 may be config-
ured to receive aradio broadcast via an antennatogether
with the main tuner 102. The sub-tuner 104 inputs a re-
ceived audio signal to the DSP 106. The sub-tuner 104
switches among receiving a radio broadcast, receiving
RDS-TMC and performing a band scan.

[0036] In addition, the radio receiver 100 may have an
exclusive tuner that receives RDS-TMC in addition to the
main tuner 102 and the sub-tuner 104. When the radio
receiver 100 has an exclusive tuner that receives RDS-
TMC, the sub-tuner 104 may be configured to receive
only a radio broadcast.

[0037] The DSP 106 is connected to the main tuner
102 and the sub-tuner 104. The DSP 106 is controlled
by an audio CPU 108 to convert the audio signal input
from the main tuner 102 and the sub-tuner 104 into audio
and then outputs the audio to a speaker (not shown). The
DSP 106 performs digital signal processing on the audio
signal input from the main tuner 102. In addition, the DSP
106 performs digital signal processing on the audio signal
input from the sub-tuner 104. In addition, the DSP 106
may synthesize the audio signal input from the main tuner
102 with the audio signal input from the sub-tuner 104 to
continue an optimal reception state. For example, aradio
broadcast input through the main tuner 102 is synthe-
sized with a radio broadcast input through the sub-tuner
104. By synthesizing audio signals received by the plu-
rality of tuners, it is possible to obtain phase diversity
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effect.

[0038] In addition, the DSP 106 acquires RDS data
and/or TMC from the composite signal input from the
sub-tuner 104 and then inputs the RDS data and/or TMC
to the audio CPU 108. In addition, the DSP 106 inputs
information about another frequency broadcasting the
same program in the same or adjacent area (hereinafter,
referred to as alternative frequency information), input
from the sub-tuner 104, to the audio CPU 108.

[0039] The audio CPU 108 is connected to the sub-
tuner 104 and the DSP 106. The displayed content infor-
mation is input from the display device 200 to the audio
CPU 108. Forexample, the displayed content information
is input to the audio CPU 108 via a predetermined inter-
face. The audio CPU 108 determines whether the dis-
played content information corresponds to predeter-
mined displayed contents on the basis of the displayed
content information input from the display device 200.
When the audio CPU 108 determines that the displayed
content information corresponds to the predetermined
displayed contents, the audio CPU 108 changes the in-
terval at which a band scan is performed and/or the time
during which a band scan is performed.

[0040] The predetermined displayed contents include
displayed contents relevant to a radio broadcast, specif-
ically, a broadcast station list. When the displayed con-
tentinformation corresponds to the broadcast station list,
the audio CPU 108 reduces the interval at which a band
scan is performed and/or extends the time during which
a band scan is performed. The latest broadcast station
list may be early acquired by reducing the interval at
which a band scan is performed and/or extending the
time during which a band scan is performed, so it is pos-
sible to improve consistency between the currently re-
ceivable broadcast stations and the broadcast station list
displayed on the display device 200.

[0041] The storage unit 110 is connected to the audio
CPU 108. The storage unit 110 stores an application and
an operating system (OS). The application is software
that has a function of executing operation thatis executed
on the radio receiver 100 by the user. The operating sys-
tem is software that provides the application with an in-
terface that abstracts hardware in the radio receiver 100.
The audio CPU 108 functions in accordance with a pro-
gram stored in the storage unit 110, and carries out pre-
determined processing.

Function of Radio Receiver

[0042] FIG. 5 is a functional block diagram that shows
the functions of the radio receiver 100. FIG. 5 mainly
shows the functions of the audio CPU 108.

[0043] The audio CPU 108 includes a display screen
determination unit 1082, a band scan processing time
setting unit 1084 and a band scan processing control unit
1086.

[0044] The displayed content information is input from
the display device 200 to the display screen determina-
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tion unit 1082. The display screen determination unit
1082 determines whether the displayed content informa-
tion corresponds to predetermined displayed contents
on the basis of the displayed content information. The
predetermined displayed contents include displayed
contents relevant to a radio broadcast. For example, a
broadcast station list is included in the predetermined
displayed contents. The display screen determination
unit 1082 inputs the result of determination, as to whether
the displayed content information corresponds to the pre-
determined displayed contents, to the band scan
processing time setting unit 1084. Hereinafter, the result
of determination as to whether the displayed content in-
formation corresponds to the predetermined displayed
contents is referred to as "displayed contents determina-
tion result".

[0045] The band scan processing time setting unit
1084 is connected to the display screen determination
unit 1082. When the displayed contents determination
result indicates that the displayed content information
corresponds to the predetermined displayed contents on
the basis of the displayed contents determination result
input from the display screen determination unit 1082,
the band scan processing time setting unit 1084 changes
the interval at which a band scan is performed and/or the
time during which a band scan is performed. For exam-
ple, when the displayed contents determination result in-
dicates that the displayed content information corre-
sponds to the displayed contents relevant to a radio
broadcast, the band scan processing time setting unit
1084 reduces the interval at which a band scan is per-
formed and/or extends the time during which a band scan
is performed.

[0046] When the displayed contents determination re-
sultindicates that the displayed content information does
not correspond to the displayed contents relevant to a
radio broadcast, the radio receiver 100 is presumably
performing operation other than receiving a radio broad-
cast. When the radio receiver 100 is carrying out opera-
tion other than receiving a radio broadcast, it is desirable
that the operation other than receiving a radio broadcast
is continued. For example, the operation other than re-
ceiving a radio broadcast includes receiving traffic infor-
mation. When traffic information is being received, a nav-
igation screen is presumably displayed on the display
device 200. The navigation screen includes map infor-
mation. When the navigation screen is displayed, it is
desirable to give a high priority to receiving traffic infor-
mation. However, when the navigation screen is not dis-
played, even when the priority of receiving the traffic in-
formation is lowered, the influence arising from the low-
ered priority of receiving traffic information is presumably
small.

[0047] Then, when the displayed contents determina-
tion result indicates that the displayed content informa-
tion corresponds to the displayed contents relevant to a
radio broadcast, the radio receiver 100 reduces the in-
terval at which a band scan is performed and/or extends
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the time during which a band scan is performed. In other
words, the radio receiver 100 executes control such that
the priority of performing a band scan is raised and the
priority of receiving traffic information is lowered.
[0048] Hereinafter, an example of changing a band
scan processing time will be described.

[0049] FIG. 6is atime chart that shows an example of
changing a band scan processing time. In the time chart
shown in FIG. 6, before changing the band scan process-
ing time, an RDS-TMC reception time T, and aband scan
time T, come in a time-sharing manner. The RDS-TMC
reception time is T4, and the band scan time is T,. A time
obtained from the sum of the RDS-TMC reception time
T, and the band scan time T, may be termed a band
scan interval. For example, before changing the band
scan processing time, the band scaninterval (T+T,) may
be A minutes, and the band scan time T, may be B min-
utes (A > B).

First Example of Changing Band Scan Processing Time

[0050] When the displayed contents determination re-
sult indicates that the displayed content information cor-
responds to the predetermined displayed contents, the
band scan processing time setting unit 1084 changes the
interval at which a band scan is performed. For example,
when the displayed contents determination result indi-
cates that the displayed content information corresponds
to the displayed contents relevant to a radio broadcast,
the band scan processing time setting unit 1084 reduces
the interval at which a band scan is performed. In FIG.
6, (1) shows the case where the band scan interval is
halved as an example. The band scan interval may be
reduced to one-third or may be reduced to three-fourths.
When the band scan interval is halved, the RDS-TMC
reception time and the band scan time are also halved.
Forexample, when the band scan interval (T4+T,) before
changing the band scan processing time is A minutes
and the band scan time T, is B minutes (A > B), Ta, is
equal to (A-B)/2 and Ta, is equal to B/2. The interval at
which the broadcast station list is updated is reduced by
reducing the interval at which a band scan is performed,
sothe freshness of information about currently receivable
broadcast stations (station list) may be improved. In other
words, information about the currently receivable broad-
cast stations (station list) may be kept fresh.

Second Example of Changing Band Scan Processing
Time

[0051] When the displayed contents determination re-
sult indicates that the displayed content information cor-
responds to the predetermined displayed contents, the
band scan processing time setting unit 1084 changes the
time during which a band scan is performed. For exam-
ple, when the displayed contents determination result in-
dicates that the displayed content information corre-
sponds to the displayed contents relevant to a radio
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broadcast, the band scan processing time setting unit
1084 does not change the interval at which a band scan
is performed but extends the time during which a band
scan is performed. In FIG. 6, (2) shows the case where
the band scan interval is not changed but the time during
which a band scan is performed is doubled as an exam-
ple. Note that the time during which a band scan is per-
formed may be extended by half or may be tripled. Within
the allowable range of the influence on the TMC received
in the RDS-TMC reception time, the time during which a
band scan is performed may be extended. For example,
when the band scan interval (T+T,) before changing the
band scan processing time is A minutes and the band
scan time T, is B minutes, and when the band scan time
is doubled, Tb, is equal to (A-2B) and Tb, is equal to 2B.
By extending the time during which a band scan is per-
formed, the quality of information about currently receiv-
able broadcast stations (station list) may be improved.

Third Example of Changing Band Scan Processing Time

[0052] When the displayed contents determination re-
sult indicates that the displayed content information cor-
responds to the predetermined displayed contents, the
band scan processing time setting unit 1084 changes the
interval at which a band scan is performed and the time
during which a band scan is performed. For example,
when the displayed contents determination result indi-
cates that the displayed content information corresponds
to the displayed contents relevant to a radio broadcast,
the band scan processing time setting unit 1084 reduces
the interval at which a band scan is performed and ex-
tends the time during which a band scan is performed.
InFIG. 6, (3) shows the case where the band scaninterval
is halved and the time during which a band scan is per-
formed is doubled as an example. The band scan interval
may be reduced to one-third or may be reduced to three-
fourths. The time during which a band scan is performed
may be extended by half or may be tripled. Within the
allowable range of the influence on the TMC received in
the RDS-TMC reception time, the time during which a
band scan is performed may be extended. For example,
when the band scan interval (T4+T,) before changing the
band scan processing time is A minutes and the band
scan time T, is B minutes (A > B), and when the band
scan interval is halved and the time during which a band
scan is performed is doubled, Tc, is equal to (A-4B)/2
and Tc, is equalto 2B. The interval at which the broadcast
station list is updated is reduced by reducing the interval
atwhich aband scan is performed and further by extend-
ing the time during which a band scan is performed, so
the freshness of information about currently receivable
broadcast stations (station list) may be improved, and
the quality of information about currently receivable
broadcast stations (station list) may be improved.

[0053] In the present embodiment, the time during
which a band scan is performed is changed. An element
that influences the time during which a band scan is per-
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formed may be the number of broadcast stations. This
is because a band scan takes time or ends in a short
period of time depending on the number of broadcast
stations arranged in each area. When the number of
broadcast stations is small, frequency is skipped, so the
band scan processing time reduces. Thus, when the
number of broadcast stations arranged in each area is
known, the band scan time may be increased or de-
creased depending on the number of broadcast stations.
In other words, when the number of broadcast stations
arranged in each area is known, broadcast stations to be
scanned may be narrowed.

[0054] In addition, an element that influences the time
during which a band scan is performed may be reception
quality. Whether to incorporate a broadcast station into
the broadcast station list is determined on the basis of
whether the reception quality of a signal transmitted from
the broadcast station satisfies predetermined reception
quality. When the set predetermined reception quality is
high, the number of broadcast stations that satisfy the
predetermined reception quality reduces, so the band
scan processing time reduces. On the other hand, when
the set predetermined reception quality is low, the
number of broadcast stations that satisfy the predeter-
mined reception quality increases, so the processing time
extends. Thus, it is desirable that, on the basis of prede-
termined reception quality thatis required of the reception
quality of a signal transmitted from a broadcast station,
the band scantime is set to a time during which broadcast
stations that satisfy the predetermined reception quality
may be sufficiently scanned.

[0055] The band scan processing time setting unit
1084 inputs band scan processing time setting informa-
tion to the band scan processing control unit 1086. The
band scan processing time setting information may in-
clude a band scan interval and a band scan time: Alter-
natively, the band scan processing time setting informa-
tion may include an RDS-TMC reception time and a band
scan time. Further alternatively, the band scan process-
ing time setting information may include a band scan in-
terval and an RDS-TMC reception time. Yet further alter-
natively, the band scan processing time setting informa-
tion may include a band scan interval, an RDS-TMC re-
ception time and a band scan interval. The information
included in the band scan processing time setting infor-
mation may be appropriately changed.

[0056] The band scan processing control unit 1086 is
connected to the band scan processing time setting unit
1084. The band scan processing control unit 1086 con-
trols the RDS-TMC reception time and the band scan
time in accordance with the band scan processing time
setting information input from the band scan processing
time setting unit 1084. Specifically, the band scan
processing control unit 1086 controls the RDS-TMC re-
ception time and band scan time of the sub-tuner 104.
The sub-tuner 104 is controlled by the band scan
processing control unit 1086 to perform a full scan. In the
full scan, a Pl code and a PS code are scanned. The
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band scan processing control unit 1086 acquires infor-
mation about broadcast stations that satisfy predeter-
mined reception quality from the sub-tuner 104. The band
scan processing control unit 1086 incorporates the
broadcast stations, acquired from the sub-tuner 104, into
the broadcast station list. The broadcast station list
shows broadcast stations in order of high reception qual-
ity. Specifically, the band scan processing control unit
1086 interchanges the order of the broadcast stations
included in the broadcast station list on the basis of the
reception quality. Even when the band scan time termi-
nates in process of a band scan made by the sub-tuner
104, broadcast stations acquired during the band scan
time may be incorporated into the broadcast station list.

Operation of Radio Receiver

[0057] FIG. 7 is a flowchart that shows the operation
of the radio receiver 100. The flowchart shown in FIG. 7
shows an example in which, when the displayed contents
of the display device 200 correspond to the broadcast
station list, the interval at which a band scan is performed
and the time during which a band scan is performed are
changed in accordance with the third example of chang-
ing the band scan processing time, described with refer-
ence to FIG. 6. Note that the operation of the radio re-
ceiver 100 also applies to the case where the first exam-
ple of changing the band scan processing time is applied
and the case where the second example of changing the
band scan processing time is applied.

[0058] The radio receiver 100 determines whether a
screen displayed on the display device 200 is a broadcast
station list (step S702). For example, the display screen
determination unit 1082 acquires the displayed content
information from the display device 200. The display
screen determination unit 1082 determines whether the
displayed content information is information that indi-
cates the broadcast station list. The display screen de-
termination unit 1082 inputs the displayed contents de-
termination result to the band scan processing time set-
ting unit 1084.

[0059] Whenitisdeterminedthatthe displayed content
information is information that indicates the broadcast
station list (YES in step S702), the radio receiver 100
sets the band scan time to Tc, and sets the band scan
interval to Tcy+Tc, (step S704). For example, the band
scan processing time setting unit 1084 changes the in-
terval at which a band scan is performed and the time
duringwhich aband scan is performed because the result
of determination indicated by the displayed contents de-
termination result indicates that the displayed content in-
formation is the broadcast station list according to the
displayed contents determination result input from the
display screen determination unit 1082. The band scan
processing time setting unit 1084 sets the band scantime
to Tc, and sets the band scan interval to Tcy+Tc,. The
band scan processing time setting unit 1084 inputs the
band scan processing time setting information, including
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the band scan time and the band scan interval, to the
band scan processing control unit 1086. The information
included in the band scan processing time setting infor-
mation is an example, and may be appropriately changed
as described above.

[0060] On the other hand, when it is not determined
that the displayed content information is information that
indicates the broadcast station list (NO in step S702), the
radio receiver 100 sets the band scan time to T, and sets
the band scanintervalto T,+T, (step S706). Forexample,
the band scan processing time setting unit 1084 sets the
band scan time to T, and sets the band scan interval to
T4+T, because the result of determination indicated by
the displayed contents determination result does not in-
dicate that the displayed contentinformation is the broad-
cast station list according to the displayed contents de-
termination result input from the display screen determi-
nation unit 1082. The band scan processing time setting
unit 1084 inputs the band scan processing time setting
information, including the band scan time and the band
scan interval, to the band scan processing control unit
1086. The information included in the band scan process-
ing time setting information is an example, and may be
appropriately changed as described above.

[0061] The radio receiver 100 starts a band scan in-
terval timer (step S708). The band scan processing con-
trol unit 1086 sets the band scan interval for the band
scan interval timer in accordance with the band scan
processing time setting information input from the band
scan processing time setting unit 1084 and then starts
the band scan interval timer.

[0062] The radio receiver 100 determines whether the
interval timer times out (step S710). For example, the
band scan processing control unit 1086 determines
whether the band scan interval timer set in step S708
times out (step S710).

[0063] Whenitis not determined that the interval timer
times out (NO in step S710), the process returns to step
S710 and then the same process is repeated until the
interval timer times out. On the other hand, when it is
determined that the interval timer times out (YES in step
S710), the radio receiver 100 performs a band scan (step
S712). For example, when the band scan processing
control unit 1086 determines that the band scan interval
timer times out, the band scan processing control unit
1086 controls the sub-tuner 104 to perform a band scan.
For example, the sub-tuner 104 is controlled by the band
scan processing control unit 1086 to perform a full scan.
In the full scan, a Pl code and a PS code are scanned.
The band scan processing control unit 1086 acquires in-
formation about broadcast stations that satisfy predeter-
mined reception quality from the sub-tuner 104. The band
scan processing control unit 1086 incorporates the
broadcast stations, acquired from the sub-tuner 104, into
the broadcast station list. The broadcast station list
shows broadcast stations in order of high reception qual-
ity. Specifically, the band scan processing control unit
1086 interchanges the order of the broadcast stations
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included in the broadcast station list on the basis of the
reception quality. Even when the band scan time termi-
nates in process of a band scan made by the sub-tuner
104, broadcast stations acquired during the band scan
time may be incorporated into the broadcast station list.
[0064] After the band scan is performed, the process
returns to step S702.

[0065] In the flowchart shown in FIG. 7, after the band
scan is performed in step S712, the band scan time may
be set to T,, and the band scan interval may be set to
T,+T,. After the band scan is performed, the band scan
time is set to T,, and the band scan interval is set to
T4+T,. By so doing, the process of returning to a normal
band scan interval is performed after each band scan
process. In this case, when it is determined in step S702
that the screen displayed on the display device 200 is
not the broadcast station list, the process may proceed
to step S708 without performing step S706.

[0066] In addition, in the flowchart shown in FIG. 7,
when it is determined that the screen displayed on the
display device 200 is changed, the band scan interval
may be changed to a corresponding band scan interval.
[0067] The processes of steps S702 to S712 are exe-
cuted in such a manner that the audio CPU 108 mounted
on the radio receiver 100 carries out processing in ac-
cordance with a program. The program for causing the
audio CPU 108 to function as the radio receiver 100 is,
for example, downloaded through a network. In addition,
the above program may be provided in a state of being
recorded in a recording medium, such as a flexible disk,
a CD-ROM and a memory card. When the program is
provided through a recording medium, as the recording
medium is inserted into an auxiliary storage device con-
nected to the radio receiver 100, the program recorded
in the recording medium is loaded. The audio CPU 108
writes the loaded program into a RAM or an HDD, and
then executes processing. The program causes the com-
puter (audio CPU 108) of the radio receiver 100 to exe-
cute steps S702 to S712in FIG. 7. In addition, for exam-
ple, the program may be configured to execute at least
part of steps.

[0068] According to the present embodiment, the re-
ception interval (update interval) of the broadcast station
listis changed on the basis of the type of screen currently
displayed on the display device. Specifically, when the
currently displayed screen is the broadcast station list,
the reception interval (update interval) of the broadcast
station list is reduced. By reducing the update interval of
the broadcast station list while the broadcast station list
is being displayed, the freshness of information about
the currently receivable broadcast stations (station list)
may be improved. In addition, by extending the time dur-
ing which a band scan is performed, the quality of infor-
mation about currently receivable broadcast stations
(station list) may be improved. In addition, although in-
fluenced by display timing as well, itis possible to improve
consistency between the currently receivable broadcast
stations and the broadcast station list displayed on the
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display device.
Second Embodiment
System

[0069] A system to which a radio receiver according
to a second embodiment of the invention is applied will
be described with reference to the system shown in FIG.
4.

[0070] Information that indicates whether the radio re-
ceiver 100 is outputting a radio broadcast (hereinafter,
referred to as "radio broadcast output information") is in-
puttothe audio CPU 108. The audio CPU 108 determines
whether the radio broadcast output information indicates
that a radio broadcast is being output on the basis of the
radio broadcast output information. When the audio CPU
108 determines that the radio broadcast output informa-
tion indicates that a radio broadcast is being output, the
audio CPU 108 changes the interval at which a band
scan is performed and/or the time during which a band
scan is performed. When the audio CPU 108 determines
that the radio broadcast output information indicates that
a radio broadcast is being output, the audio CPU 108
reduces the interval at which a band scan is performed
and/or extends the time during which a band scan is per-
formed. The fact that a radio broadcast is being output
means that the user is presumably referring to the broad-
cast station list. Thus, when a radio broadcast is being
output, the interval at which a band scan is performed is
reduced and/or the time during which a band scan is per-
formed is extended to make it possible to early acquire
the latest broadcast station list. Because the latest broad-
cast station list may be acquired early, it is possible to
increase the probability that the broadcast station list dis-
played on the display device 200 reflects a current situ-
ation.

Function of Radio Receiver

[0071] FIG. 8 is a functional block diagram that shows
the functions of the radio receiver 100. FIG. 8 mainly
describes the functions of the audio CPU 108. The dif-
ference from the functional block diagram that shows the
functions of the radio receiver 100, described with refer-
ence to FIG. 5, is that a radio broadcast output determi-
nation unit 1088 is provided instead of the display screen
determination unit 1082.

[0072] The radio broadcast output information is input
to the radio broadcast output determination unit 1088.
The radio broadcast output determination unit 1088 de-
termines whether the radio broadcast output information
indicates that a radio broadcast is being output on the
basis of the radio broadcast output information. The radio
broadcast output determination unit 1088 inputs the re-
sult of determination, as to whether the radio broadcast
output information indicates that a radio broadcast is be-
ing output, to the band scan processing time setting unit
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1084. Hereinafter, the result of determination, as to
whether the radio broadcast output information indicates
that a radio broadcast is being output, is referred to as
"radio broadcast output determination result".

[0073] The band scan processing time setting unit
1084 is connected to the radio broadcast output deter-
mination unit 1088. When the radio broadcast output de-
termination result indicates that a radio broadcast is be-
ing output on the basis of the radio broadcast output de-
termination result input from the radio broadcast output
determination unit 1088, the band scan processing time
setting unit 1084 changes the interval at which a band
scan is performed and/or the time during which a band
scan is performed. For example, when the radio broad-
cast output determination result indicates that a radio
broadcast is being output, the band scan processing time
setting unit 1084 reduces the interval at which a band
scan is performed and/or extends the time during which
a band scan is performed.

[0074] When the radio broadcast output determination
result does not indicate that a radio broadcast is being
output, the radio receiver 100 is presumably performing
operation other than receiving a radio broadcast. When
the radio receiver 100 is performing operation other than
receiving a radio broadcast, it is desirable that the oper-
ation is continued. For example, the operation other than
receiving a radio broadcast includes receiving traffic in-
formation. When traffic information is being received, a
navigation screenis presumably displayed on the display
device 200. The navigation screen includes map infor-
mation. When the navigation screen is displayed, it is
desirable to give a high priority to receiving traffic infor-
mation. However, when the navigation screen is not dis-
played, even when the priority of receiving the traffic in-
formation is lowered, the influence arising from the low-
ered priority of receiving traffic information is presumably
small.

[0075] Then, when the radio broadcast output deter-
mination result indicates that a radio broadcast is being
output, the radio receiver 100 reduces the interval at
which a band scan is performed and/or extends the time
during which a band scan is performed. In other words,
control for lowering the priority of receiving traffic infor-
mation is executed.

[0076] Examples of changing the band scan process-
ing time are similar to those described in the first embod-
iment.

Operation of Radio Receiver

[0077] FIG. 9 is a flowchart that shows the operation
of the radio receives 100. The flowchart shown in FIG. 9
shows an example in which, when a radio broadcast is
being output, the interval at which a band scan is per-
formed and the time during which a band scan is per-
formed are changed in accordance with the third example
of changing the band scan processing time, described
with reference to FIG. 6. The operation of the radio re-
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ceiver 100 also applies to the case where the first exam-
ple of changing the band scan processing time is applied
and the case where the second example of changing the
band scan processing time is applied.

[0078] The radio receiver 100 determines whether a
radio broadcastis being output (step S902). For example,
the radio broadcast output determination unit 1088 ac-
quires the radio broadcast output information. The radio
broadcast output determination unit 1088 determines
whether the radio broadcast output information indicates
that a radio broadcast is being output. The radio broad-
cast output determination unit 1088 inputs the radio
broadcast output determination result to the band scan
processing time setting unit 1084.

[0079] When itis determined that the radio broadcast
output determination result indicates that a radio broad-
castis being output (YES in step S902), the radio receiver
100 sets the band scan time to Tc, and sets the band
scan interval to Tc,+Tc, (step S904). For example, the
band scan processing time setting unit 1084 changes the
interval at which a band scan is performed and the time
during which aband scanis performed because the result
of determination indicated by the radio broadcast output
determination result indicates that a radio broadcast is
being output according to the radio broadcast output de-
termination result input from the radio broadcast output
determination unit 1088. The band scan processing time
setting unit 1084 sets the band scan time to Tc, and sets
the band scan interval to Tcy+Tc,. The band scan
processing time setting unit 1084 inputs the band scan
processing time setting information, including the band
scan time and the band scan interval, to the band scan
processing control unit 1086. The information included
in the band scan processing time setting information is
an example, and may be appropriately changed as de-
scribed above.

[0080] On the other hand, when it is riot determined
that the radio broadcast output determination result indi-
cates that a radio broadcast is being output (NO in step
S902), the radio receiver 100 sets the band scan time to
T, and sets the band scan interval to T{+T, (step S906).
For example, the band scan processing time setting unit
1084 sets the band scan time to T, and sets the band
scan interval to T4+T, because the result of determina-
tion indicated by the radio broadcast output determina-
tion result does not indicate that a radio broadcast is be-
ing output according to the radio broadcast output deter-
mination result input from the radio broadcast output de-
termination unit 1088. The band scan processing time
setting unit 1084 inputs the band scan processing time
setting information, including the band scan time and the
band scan interval, to the band scan processing control
unit 1086. The information included in the band scan
processing time setting information is an example, and
may be appropriately changed as described above.
[0081] The operation of steps S908 to S912 is similar
to that of steps S708 to S712 described with reference
to FIG. 7.
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[0082] In the flowchart shown in FIG. 9, after the band
scan is performed in step S912, the band scan time may
be set to T,, and the band scan interval may be set to
T4+T,. After the band scan is performed, the band scan
time is set to T,, and the band scan interval is set to
T4+T,. By so doing, the process of returning to a normal
band scan interval is performed after each band scan
process. In this case, when it is determined in step S902
that a radio broadcast is not being output, the process
may proceed to step S908 without performing step S906.
[0083] In addition, in the flowchart shown in FIG. 9,
whenitis determined that a radio broadcast is being out-
put, the band scan interval may be changed to a corre-
sponding band scan interval.

[0084] The processes of steps S902 to S912 are exe-
cuted in such a manner that the audio CPU 108 mounted
on the radio receiver 100 carries out processing in ac-
cordance with a program. The program for causing the
audio CPU 108 to function as the radio receiver 100 is,
for example, downloaded through a network. In addition,
the above program may be provided in a state of being
recorded in a recording medium, such as a flexible disk,
a CD-ROM and a memory card. When the program is
provided through a recording medium, as the recording
medium is inserted into an auxiliary storage device con-
nected to the radio receiver 100, the program recorded
in the recording medium is loaded. The audio CPU 108
writes the loaded program into a RAM or an HDD, and
then executes processing. The program causes the com-
puter (audio CPU 108) of the radio receiver 100 to exe-
cute steps S902 to S912 in FIG. 9. In addition, for exam-
ple, the program may be configured to execute at least
part of steps.

[0085] According to the present embodiment, the re-
ception interval (update interval) of the broadcast station
list is changed on the basis of whether a radio broadcast
is being output. Specifically, when a radio broadcast is
being output, the reception interval (update interval) of
the broadcast station list is reduced. By reducing the up-
date interval of the broadcast station list while a radio
broadcast is being output, the freshness of information
about the currently receivable broadcast stations (station
list) may be improved. In addition, by extending the time
during which a band scan is performed, the quality of
information about currently receivable broadcast stations
(station list) may be improved. In addition, although in-
fluenced by display timing as well, itis possible to improve
consistency between the currently receivable broadcast
stations and the broadcast station list displayed on the
display device.

[0086] According to the present embodiment, a radio
receiver is provided.

[0087] The radio receiver that receives broadcast sta-
tion information provided by a radio data systemincludes:
a displayed content information acquisition unit that
serves as a display screen determination unit and that
acquires information indicating displayed contents of a
display device; a displayed content determination unit
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that serves as a display screen determination unit and
that determines whether the displayed contents of the
display device, acquired by the displayed content infor-
mation, correspond to predetermined displayed con-
tents; a broadcast station information reception time set-
ting unit that serves as a band scan processing time set-
ting unit and that sets a time and/or interval at which the
broadcast station information is received; and a broad-
cast station information reception unit that serves as a
band scan processing control unit and that receives the
broadcast station information in accordance with the time
and/or interval set by the broadcast station information
reception time setting unit, wherein the broadcast station
information reception time setting unit reduces the inter-
val at which the broadcast station information is received
when the displayed content determination unit deter-
mines that the displayed contents of the display device
correspond to the predetermined displayed contents.
[0088] When it is determined that the displayed con-
tents of the display device correspond to the predeter-
mined displayed contents, the interval at which the broad-
cast station information is received is reduced to make
it possible to early acquire the latest broadcast station
information. The predetermined displayed contents are
desirably displayed contents relevant to a radio broad-
cast. Because the latest broadcast station information
may be acquired early, it is possible to increase the prob-
ability that the broadcast station information displayed
on the display device reflects an actual situation.
[0089] Furthermore, the broadcast station information
reception time setting unit extends the time during which
the broadcast station information is received when the
displayed content determination unit determines that the
displayed contents of the display device correspond to
the predetermined displayed contents.

[0090] When it is determined that the displayed con-
tents of the display device correspond to the predeter-
mined displayed contents, the time during which the
broadcast station information is received is extended to
make it possible to early acquire the latest broadcast sta-
tion information. The predetermined displayed contents
are desirably displayed contents relevant to a radio
broadcast. Because the latest broadcast station informa-
tion may be acquired early, it is possible to increase the
probability that the broadcast station information dis-
played on the display device reflects an actual situation.
[0091] Furthermore, the predetermined displayed con-
tents include a screen of a broadcast station list.
[0092] Because the predetermined displayed contents
are the broadcast station list, it is possible to increase
the probability that the broadcast station list displayed on
the display device reflects an actual situation.

[0093] The radio receiver that receives broadcast sta-
tion information provided by a radio data system includes:
a radio broadcast output determination unit that serves
as a radio broadcast output determination unit and that
determines whether a radio broadcast is being output; a
broadcast station information reception time setting unit
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that serves as a band scan processing time setting unit
and that sets atime and/or interval at which the broadcast
station information is received; and a broadcast station
information reception unit that serves as a band scan
processing control unit and that receives the broadcast
station information in accordance with the time and/or
interval set by the broadcast station information reception
time setting unit, wherein the broadcast station informa-
tion reception time setting unit reduces the interval at
which the broadcast station information is received when
the radio broadcast output determination unit determines
that the radio broadcast is being output.

[0094] Whenitis determined that a radio broadcast is
being output, the interval at which the broadcast station
information is received is reduced to make it possible to
early acquire the latest broadcast station information. Be-
cause the latest broadcast station information may be
acquired early, it is possible to increase the probability
that the broadcast station information displayed on the
display device reflects an actual situation.

[0095] Furthermore, the broadcast station information
reception time setting unit extends the time during which
the broadcast station information is received when the
radio broadcast output determination unit determines
that the radio broadcast is being output.

[0096] When itis determined that a radio broadcast is
being output, the time during which the broadcast station
information is received is extended to make it possible
to early acquire the latest broadcast station information.
Because the latest broadcast station information may be
acquired early, it is possible to increase the probability
that the broadcast station information displayed on the
display device reflects an actual situation.

[0097] The radio receiver is mostly applied to an in-
vehicle tuner intended for Europe. Even in an area other
than Europe, such as Japan and the United States, the
radio receiver may be applied in an areain which a similar
application is used. For example, in each area, the radio
receiver may be applied when similar information about
a broadcast station is updated.

[0098] The aspect of the invention is described with
reference to the specific embodiments; however, the em-
bodiments are only illustrative, and a person skilled in
the art understands various modifications, alterations, al-
ternatives, replacements, and the like. For the sake of
easy description, the devices according to the embodi-
ments of the invention are described with reference to
the functional block diagrams; however, the devices may
be implemented by hardware, software or a combination
of them. The aspect of the invention is not limited to the
above embodiments; the aspect of the invention encom-
passes various modifications, alterations, alternatives,
replacements, and the like, without departing from the
spirit of the invention.
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Claims

1. Arradio receiver that receives broadcast station in-
formation provided by a radio data system, compris-

ing:

a displayed content information acquisition unit
that acquires information indicating displayed
contents of a display device (200);

a displayed content determination unit (1082)
that determines whether the displayed contents
of the display device (200), acquired by the dis-
played content information acquisition unit, cor-
respond to predetermined displayed contents;
a broadcast station information reception time
setting unit (1084) that sets atime and/or interval
at which the broadcast station information is re-
ceived; and

a broadcast station information reception unit
that receives the broadcast station information
in accordance with the time and/or interval set
by the broadcast station information reception
time setting unit (1084), wherein

the broadcast station information reception time
setting unit (1084) carries out at least one of re-
ducingtheinterval at which the broadcast station
information is received and extending the time
during which the broadcast station information
is received when the displayed content determi-
nation unit (1082) determines that the displayed
contents of the display device (200) correspond
to the predetermined displayed contents.

2. The radio receiver according to claim 1, wherein the
predetermined displayed contents include a screen
of a broadcast station list.

3. A radio receiver that receives broadcast station in-
formation provided by a radio data system, compris-

ing:

a radio broadcast output determination unit
(1088) that determines whether the radio receiv-
er is outputting a radio broadcast;

a broadcast station information reception time
setting unit (1084) that sets atime and/orinterval
at which the broadcast station information is re-
ceived; and

a broadcast station information reception unit
that receives the broadcast station information
in accordance with the time and/or interval set
by the broadcast station information reception
time setting unit (1084), wherein

the broadcast station information reception time
setting unit (1084) carries out at least one of re-
ducingtheinterval at which the broadcast station
information is received and extending the time
during which the broadcast station information
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is received when the radio broadcast output de-
termination unit (1088) determines that the radio
broadcast is being output.

4. A method used in a radio receiver that receives
broadcast station information provided by a radio da-
ta system, comprising:

acquiring information indicating displayed con-
tents of a display device (200);

determining whether the acquired displayed
contents of the display device (200) correspond
to predetermined displayed contents;

setting a time and/or interval at which the broad-
cast station information is received; and
receiving the broadcast station information in
accordance with the set time and/or interval,
wherein

whenitis determined thatthe displayed contents
of the display device (200) correspond to the
predetermined displayed contents, the time
and/or interval at which the broadcast station
information is received by at least one of reduc-
ing the interval at which the broadcast station
information is received and the time during
which the broadcast station information is re-
ceived is extended.

5. The method according to claim 4, wherein the pre-
determined displayed contents include a screen of
a broadcast station list.

6. A method used in a radio receiver that receives
broadcast station information provided by a radio da-
ta system, comprising:

determining whether the radio receiver is out-
putting a radio broadcast;

setting a time and/or interval at which the broad-
cast station information is received; and
receiving the broadcast station information in
accordance with the set time and/or interval,
wherein

when it is determined that the radio broadcast
is being output, the time and/or interval at which
the broadcast station information is received by
at least one of reducing the interval at which the
broadcast station information is received and
the time during which the broadcast station in-
formation is received is extended.
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