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(54) RECEPTION APPARATUS

(57) Reception apparatus in which reception quality
is improved by appropriately performing broadcast tun-
ing. A first tuning reception unit (110) and a second tuning
reception unit (210) receive a tuned broadcast among a
plurality of broadcast waves of an analog broadcast and
a digital broadcast. A first back scan reception unit (120)
and a second back scan reception unit (260) sequentially
receive the plurality of broadcast waves. The reception
evaluation unit (300) generates, for each broadcast

wave, a reception evaluation value that is an evaluation
value of a reception quality of a broadcast wave having
the same service ID as that of a tuned broadcast wave
among the broadcast waves received in the first back
scan reception unit (120) and the second back scan re-
ception unit (260). The tuning unit (130) determines a
broadcast wave having the same service ID that is to be
tuned based on the reception evaluation value.
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Description

[0001] The present invention relates to a radio broad-
cast reception apparatus capable of receiving both of a
digital audio broadcast and a radio data system broad-
cast.
[0002] In recent years, digital audio broadcasting has
been widely used, and particularly, digital broadcasting
called digital audio broadcasting (DAB) has been adopt-
ed in Europe. Meanwhile, FM/AM broadcasting has been
conventionally used, and a reception apparatus that re-
ceives broadcasts by switching between digital broad-
casting and FM/AM broadcasting has been used.
[0003] Particularly, in FM radio broadcasting, a radio
data system (RDS) service is used. RDS is a service in
which auxiliary data is inserted into a band of FM radio
broadcasting and provided, and is used for, for example,
traffic information. Information for identifying the contents
of a program that is broadcast by RDS is transmitted,
and a reception apparatus can identify a program using
the data.
[0004] Both of DAB broadcasts and FM radio broad-
casts are used, and the same programs are broadcast
in a DAB broadcast and an FM radio broadcast. Switching
can also be performed such that a DAB broadcast is re-
ceived when the reception quality of the DAB broadcast
is high, and an FM radio broadcast is received when the
reception quality of the DAB broadcast is low. Since a
DAB broadcast is a digital broadcast, information for
identifying a program is included in a DAB broadcast,
and since for an FM broadcast, a program can also be
identified by RDS, both are managed by a database, and
the same programs are identified by referring to the da-
tabase, such that switching between the programs is
technically possible. For example, PCT Japanese Trans-
lation Patent Publication No. 2014-523153 discloses that
a DAB broadcast and the RDS of the same broadcast
are switched between based on only the BER of the DAB
broadcast.
[0005] However, in PCT Japanese Translation Patent
Publication No. 2014-523153, only a bit error rate (BER)
of a DAB broadcast is used as a reference for determining
switching of the broadcasts, and there is no consideration
for an FM broadcast side. Further, only the BER is con-
sidered in a digital broadcast, and indicators for other
communications have not been particularly used. As a
result, a broadcast with high communication quality and
high reliability has not been appropriately selected at first
when a DAB broadcast has been compared with an FM
broadcast. Further, since a broadcast is immediately
switched according to a specific reference, there is a
problem in that frequent switching occurs in a case in
which the reception qualities of a DAB broadcast and an
FM broadcast are close to each other.
[0006] For a listener, first, the listening quality is de-
graded such as there being sound skips due to frequent
switching of broadcasts. Further, since references for de-
termining switching may not be accurate and broadcasts

with a high quality may not be able to be received, there
is room for further improvement in the reception quality
in a reception apparatus as a whole.
[0007] The present invention provides a reception ap-
paratus in which the reception quality is improved by ap-
propriately performing appropriate broadcast tuning.
[0008] A reception apparatus according to an aspect
of the present invention includes a tuning reception unit
configured to receive a tuned broadcast among a plurality
of broadcast waves of an analog broadcast and a digital
broadcast; a back scan reception unit configured to se-
quentially receive the plurality of broadcast waves; a re-
ception evaluation unit configured to generate, for each
broadcast wave, a reception evaluation value that is an
evaluation value of a reception quality of a broadcast
wave having the same service ID as the tuned broadcast
wave among the broadcast waves received by the back
scan reception unit; and a tuning unit configured to de-
termine a broadcast wave that is to be tuned from the
plurality of broadcast waves having the same service ID
based on the reception evaluation value.
[0009] According to this configuration, since the recep-
tion evaluation value is obtained for each of a plurality of
broadcast waves of the analog broadcast and the digital
broadcast and tuning is performed based on the recep-
tion evaluation value, the reception quality is evaluated
for the analog broadcast as well as the digital broadcast.
Since the tuning is performed based on the evaluation
of both of the analog broadcast and the digital broadcast,
it is possible to determine the broadcast waves that can
be received with high quality and realize stable tuning
switching.
[0010] Preferably, the tuning reception unit includes a
first tuning reception unit configured to receive a tuned
broadcast among a plurality of digital broadcasts; and a
second tuning reception unit configured to receive a
tuned broadcast among a plurality of analog broadcasts,
and the back scan reception unit includes a first back
scan reception unit configured to sequentially receive the
plurality of digital broadcast waves; and a second back
scan reception unit configured to sequentially receive the
plurality of analog broadcast waves.
[0011] According to this configuration, it is possible to
perform both of the reception of a tuned broadcast and
the reception as the back scan for predetermined digital
broadcasting using the first tuning reception unit and the
first back scan reception unit, and it is possible to perform
both of the reception of a tuned broadcast and the recep-
tion as the back scan for predetermined analog broad-
casting using the second tuning reception unit and the
second back scan reception unit. Accordingly, it is pos-
sible to perform the reception of the tuned broadcast
while performing the evaluation of the reception quality
using the back scan for each of the digital broadcasting
and the analog broadcasting.
[0012] Preferably, the reception evaluation unit gener-
ates a new reception evaluation value based on a previ-
ous reception evaluation value at predetermined time in-
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tervals.
[0013] According to this configuration, since a previous
reception evaluation value is reflected in generation of a
new reception evaluation value, the reception evaluation
value is stabilized and it is possible to prevent switching
of tuning from becoming unstable.
[0014] Preferably, the reception evaluation unit evalu-
ates the reception quality according to a plurality of eval-
uation items, obtains an increase and decrease value of
the reception evaluation value for each of the evaluation
items, and adds or subtracts the obtained increase and
decrease value to or from the reception evaluation value
to update the reception evaluation value.
[0015] According to this configuration, since the recep-
tion evaluation value is obtained using the evaluation
items in a composite manner instead of using a single
evaluation item, the accuracy of calculation of the recep-
tion evaluation value is improved and broadcast waves
that can be received with high quality can be determined.
[0016] Preferably, when the reception evaluation value
for a predetermined broadcast wave is smaller than a
certain value, the reception evaluation unit further de-
creases the reception evaluation value.
[0017] According to this configuration, since the recep-
tion evaluation value becomes a value yet smaller than
a certain value in a case in which the reception evaluation
value is smaller than the certain value, some time is taken
until the reception evaluation value returns to the certain
value even when the reception evaluation value then has
increased. As a result, since some time is taken until the
reception evaluation value is greater than a reception
evaluation value as a comparison target, it is possible to
prevent the tuning switching from frequently occurring.
[0018] Preferably, the reception evaluation value is ob-
tained within a range with common upper and lower limit
values for each broadcast wave, and the reception eval-
uation unit sets the reception evaluation value to be the
same as the upper limit value when the reception eval-
uation value is greater than the upper limit value due to
the increase and decrease value being added, and sets
the reception evaluation value to be the same as the low-
er limit value when the reception evaluation value is
smaller than the lower limit value due to the increase and
decrease value being subtracted.
[0019] According to this configuration, since a change
range is set in the reception evaluation value, the recep-
tion evaluation value is not increased when the reception
evaluation value is equal to or greater than an upper limit
value, and the reception evaluation value is not de-
creased when the reception evaluation value is equal to
or smaller than a lower limit value, a reception evaluation
value that can be compared in each of a plurality of broad-
cast waves can be generated and compared, and the
broadcast waves that can be received with high quality
can be selected.
[0020] Preferably, the reception evaluation unit obtains
the reception evaluation value for the analog broadcast
and the reception evaluation value for the digital broad-

cast using different references, and sets any of the re-
ception evaluation values to be within ranges of common
upper and lower limit values.
[0021] According to this configuration, since the refer-
ence for determining the quality originally differs between
the analog broadcast and the digital broadcast, the an-
alog broadcast and the digital broadcast can be com-
pared with each other by matching the upper and lower
limit values of the reception evaluation value with each
other to obtain a common range, and the broadcast
waves that can be received with high quality can be se-
lected.
[0022] Preferably, the tuning unit compares the recep-
tion evaluation value for the analog broadcast with the
reception evaluation value for the digital broadcast, tunes
the broadcast waves of the analog broadcast in a case
in which the reception evaluation value for the analog
broadcast is great, and tunes the broadcast waves of the
digital broadcast in a case in which the reception evalu-
ation value for the digital broadcast is great.
[0023] According to this configuration, it is possible to
select broadcast waves that can be received with high
quality by comparing reception evaluation values having
a common range between the analog broadcast and the
digital broadcast.
[0024] A suitable reception method includes a first step
of receiving a tuned broadcast among a plurality of broad-
cast waves of an analog broadcast and a digital broad-
cast; a second step of sequentially receiving the plurality
of broadcast waves; a third step of generating, for each
broadcast wave, a reception evaluation value that is an
evaluation value of a reception quality of the broadcast
wave having the same service ID as the tuned broadcast
wave among the broadcast waves received in the second
step; and a fourth step of determining a broadcast wave
that is to be tuned from the plurality of broadcast waves
having the same service ID based on the reception eval-
uation value.
[0025] A preferred computer program product com-
prises software code sections that cause a computer of
a reception apparatus to execute: a first step of receiving
a tuned broadcast among a plurality of broadcast waves
of an analog broadcast and a digital broadcast; a second
step of sequentially receiving the plurality of broadcast
waves; a third step of generating, for each broadcast
wave, a reception evaluation value that is an evaluation
value of a reception quality of the broadcast wave having
the same service ID as the tuned broadcast wave among
the broadcast waves received in the second step; and a
fourth step of determining a broadcast wave that is to be
tuned from the plurality of broadcast waves having the
same service ID based on the reception evaluation value.

Effect of the Invention

[0026] According to the present invention, it is possible
to provide a reception apparatus in which the reception
quality is improved by appropriately performing appro-
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priate broadcast tuning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig. 1 is a block diagram illustrating a reception ap-
paratus according to an embodiment of the present
invention;
Fig. 2 is a diagram illustrating a reception evaluation
value according to an embodiment of the present
invention;
Fig. 3 is a flowchart illustrating a flow of an entire
process of calculating a reception evaluation value
according to an embodiment of the present inven-
tion;
Fig. 4 is a flowchart illustrating a process of updating
a reception evaluation value of a digital radio accord-
ing to an embodiment of the present invention;
Fig. 5 is a flowchart illustrating a process of updating
a reception evaluation value of an analog radio ac-
cording to an embodiment of the present invention;
and
Fig. 6 is a flowchart illustrating a tuning process ac-
cording to an embodiment of the present invention.

[0028] Fig. 1 is a block diagram illustrating a reception
apparatus according to an embodiment of the present
invention. The reception apparatus according to this em-
bodiment includes a first reception unit 100 that receives
a digital broadcast, a second reception unit 200 that re-
ceives an analog broadcast and a RDS, a reception eval-
uation unit 300, and an audio output unit 360.
[0029] The first reception unit 100 includes a first tuning
reception unit 110 that receives a tuned broadcast among
a plurality of digital broadcasts, a first back scan reception
unit 120 that sequentially receives a plurality of digital
broadcast waves, and a tuning unit 130.
[0030] The first reception unit 100 receives a DAB
broadcast received from an antenna 101. The received
DAB broadcast is sent to each of a tuner 111 and a tuner
121. Each of the tuner 111 and the tuner 121 includes a
local oscillator, a mixer, a filter, and an A/D converter,
and receives a received broadcast and then processes
an analog signal into a digital signal. The filter is used for
anti-aliasing and image removal.
[0031] The first tuning reception unit 110 receives a
tuned broadcast among a plurality of digital broadcasts,
and the first back scan reception unit 120 does not tune
a specific broadcast, but sequentially receives a plurality
of digital broadcast waves. Since the first back scan re-
ception unit 120 is not capable of simultaneously
processing a plurality of broadcasts, the first back scan
reception unit 120 receives the broadcasts while switch-
ing, for example, frequencies of the broadcasts that are
reception targets at certain time intervals, and sends a
result of the reception based on an RDS signal in the
broadcast to a reception evaluation unit 300 to be de-

scribed below.
[0032] Each of the processing unit 112 and the
processing unit 122 includes a demodulator and a DAB
decoder, and processes the signal sent from the tuner
111 and the tuner 121, through the demodulator and the
DAB decoder, and sends a resultant signal to the tuning
unit 130.
[0033] The tuning unit 130 performs a tuning process.
The tuning is also performed at a point in time of the first
tuning reception unit 110, but since a broadcast signal is
sent from the second reception unit 200, the tuning unit
130 determines which signal is selected and audio-output
on the basis of a signal sent from the reception evaluation
unit 300. The tuning unit 130, particularly, determines a
broadcast wave that is to be tuned from a plurality of
broadcast waves having the same service ID on the basis
of the reception evaluation value sent from the reception
evaluation unit 300.
[0034] Here, the same service ID is assigned to broad-
casts having the same content. That is, the broadcasts
having the same content are performed at a plurality of
broadcast waves (stations).
[0035] On the other hand, for the audio output, if simple
switching is performed for convenience of switching be-
tween an audio output by the first reception unit 100 and
an audio output by the second reception unit 200, timings
are likely to be different. Further, although the timings
match, switching with unnatural break may not be often
appropriate. The tuning unit 130 executes audio switch-
ing at an appropriate point in time between the audio
output from the first reception unit 100 and the audio out-
put from the second reception unit 200 by measuring
respective timings.
[0036] The second reception unit 200 includes the sec-
ond tuning reception unit 210 that receives a tuned broad-
cast among a plurality of analog broadcasts, and a sec-
ond back scan reception unit 260 that sequentially re-
ceives a plurality of analog broadcast waves.
[0037] The second reception unit 200 receives an
FM/AM broadcast received from an antenna 201 and an
FM broadcast received from an antenna 202. The FM/AM
broadcast received from the antenna 201 is sent to the
second tuning reception unit 210, and the FM broadcast
received from the antenna 202 is sent to the second tun-
ing reception unit 210 and the second back scan recep-
tion unit 260.
[0038] The FM broadcast received from the antenna
202 is sent to a tuner 213 and a tuner 261. Each of the
tuner 211, the tuner 213, and the tuner 261 includes a
local oscillator, a mixer, a filter, and an A/D converter,
and receives the received broadcast and processes an
analog signal into a digital signal. The filter is used for
anti-aliasing and image removal.
[0039] The second tuning reception unit 210 receives
a tuned broadcast among a plurality of FM broadcasts,
and the second back scan reception unit 260 does not
tune a specific broadcast and sequentially receives a plu-
rality of digital broadcast waves. Since the second back
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scan reception unit 260 is not capable of simultaneously
processing a plurality of broadcasts, the second back
scan reception unit 260 receives the broadcasts while
switching, for example, frequencies of the broadcasts
that are reception targets at certain time intervals, and
sends a result of the reception based on an RDS signal
in the broadcast to a reception evaluation unit 300 to be
described below.
[0040] A processing unit 212 includes a diversity cir-
cuit, an analog demodulator, an RDS demodulator/de-
coder, and a radio standard emulator. In the diversity
circuit, radio waves of which a reception state is good
among the FM broadcasts sent from the tuner 211 and
the tuner 213 are selectively received, and a signal is
processed through the analog demodulator, the RDS de-
modulator/decoder, and the radio standard emulator and
sent to the tuning unit 130, an audio processing unit 204,
and the reception evaluation unit 300.
[0041] A processing unit 262 includes an analog de-
modulator, an RDS demodulator/decoder, and a radio
standard emulator, and processes a signal through these
and sends a resultant signal to the reception evaluation
unit 300. The audio processing unit 204 converts the
broadcasting signal sent from the tuning unit 130 into an
audio output, and sends the audio output to the audio
output unit 360. The audio output unit 360 reproduces
the sound output using a speaker or the like.
[0042] Further, the first tuning reception unit 110, the
first back scan reception unit 120, the second tuning re-
ception unit 210, and the second back scan reception
unit 260 can be regarded as another combination. That
is, the first tuning reception unit 110 and the second tun-
ing reception unit 210 may be tuning reception units that
receive a tuned broadcast among a plurality of broadcast
waves of the analog broadcast and the digital broadcast.
Further, the first back scan reception unit 120 and the
second back scan reception unit 260 may be back scan
reception units that sequentially receive the plurality of
broadcast waves.
[0043] The reception evaluation unit 300 generates,
for each broadcast wave, a reception evaluation value
that is an evaluation value of reception quality of the
broadcast waves having the same service ID as that of
the tuned broadcast waves among the broadcast waves
received by the back scan reception unit (the first back
scan reception unit 120 and the second back scan re-
ception unit 260). A detailed configuration will be de-
scribed with reference to Fig. 2
[0044] Fig. 2 is a diagram illustrating the reception eval-
uation value. The reception evaluation unit 300 gener-
ates reception quality information 400 included in the dig-
ital broadcast received by the first back scan reception
unit 120 and reception quality information 410 received
by the second back scan reception unit 260, and gener-
ates reception evaluation information 420 based on the
reception quality information 400 and the reception qual-
ity information 410. The reception evaluation unit 300
sends a reception evaluation value (a degree of reliabil-

ity)based on the reception evaluation information 420 to
the first reception unit 100 and the second reception unit
200, and the tuning unit 130 performs a tuning process.
[0045] The reception evaluation unit 300 includes a
DAB control unit 310, an FM/AM control unit 320, a back
scan control unit 330, a database management unit 340,
and a database 350. The DAB control unit 310 receives
information on the quality of the DAB broadcast sent from
the first reception unit 100, generates the reception qual-
ity information 400, and sends the reception quality in-
formation 400 to the database management unit 340.
The back scan control unit 330 receives information on
the quality of the FM broadcast included in the RDS,
which is sent from the second back scan reception unit
260, generates the reception quality information 410, and
sends the reception quality information 410 to the data-
base management unit 340.
[0046] The DAB control unit 310 performs SPI com-
munication with the first reception unit 100. The DAB con-
trol unit 310 issues a command to the first tuning recep-
tion unit 110 through the SPI communication to acquire
information. Accordingly, the DAB control unit 310 ac-
quires information on audio signal quality, such as S/N
or BER.
[0047] Further, the DAB control unit 310 acquires in-
formation through command processing for each tuning
with respect to the first back scan reception unit 120
through SPI communication. That is, tuning is performed
for each channel by a back scan, service information such
as EID or SID is acquired, and information on signal qual-
ity such as a frequency, S/N, or BER is acquired. The
reception quality information 400 obtained as above in-
cludes a reception frequency, S/N (SNR), BER
(FICBER), a time difference of a seamless link, an a de-
tection time of seamless time difference for each service
ID. In the reception quality information 400, information
on the reception quality is arranged for each service ID.
[0048] S/N is a ratio of a signal to noise, but is assumed
to be a ratio of a signal intensity (field intensity: RSSI) at
a center frequency to a signal intensity at a frequency
slightly apart from an end of a frequency band. A fre-
quency slightly apart from the end of the frequency band
is a frequency at which there should be no broadcast
waves and is a frequency close to a channel to be re-
ceived. The BER is an abbreviation of a bit error rate
(ratio), and is a code error rate. A data stream is greatly
divided into two types of a header portion and an actual
data portion, and FICBER is an error rate of the header
portion in the data stream of the digital broadcast.
[0049] The FM/AM control unit 320 and the back scan
control unit 330 perform IIC communication with the sec-
ond reception unit 200. The FM/AM control unit 320 is-
sues a command to the second tuning reception unit 210
to acquire information through the IIC communication.
Accordingly, the FM/AM control unit 320 acquires infor-
mation on audio signal quality such as S/N or BER.
[0050] Further, the back scan control unit 330 acquires
information through command processing for each tun-
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ing with respect to the second back scan reception unit
260 through IIC communication. That is, tuning is per-
formed for each channel by back scan, service informa-
tion such as RDS, including PI, is acquired, and informa-
tion on the signal quality such as a frequency or RSSI is
acquired. The reception quality information 410 obtained
as above includes information on acquisition of a fre-
quency, RSSI, and RDSPI for each service ID. In the
reception quality information 410, information on the re-
ception quality is arranged for each service ID.
[0051] Since the reception quality information 400 is
information sent from the first reception unit 100, the re-
ception quality information 400 is broadcast quality for
the DAB broadcast, and since the reception quality infor-
mation 410 is information sent from the second reception
unit 200, the reception quality information 410 is broad-
cast quality for the FM broadcast. Accordingly, the re-
ception quality information is information based on dif-
ferent reference, as illustrated in Fig. 2. The information
with the different reference is sent to the database man-
agement unit 340, and the database management unit
340 re-builds the information as a reference of common
data to generate the reception evaluation information
420. The reception evaluation information 420 is stored
in the database 350.
[0052] The reception evaluation information 420 is ar-
ranged in an order of the reception evaluation values for
each service ID. That is, a service having a greatest re-
ception evaluation value is first arranged, a service hav-
ing a next reception evaluation value is arranged in next,
and a service having a smallest reception evaluation val-
ue is last arranged. By arranging the reception evaluation
information 420 in an order of the reception evaluation
values as above, it is possible to perform reproduction
switching without requiring a processing load at the time
of a comparison by always confirming the top of the da-
tabase 350.
[0053] The reception evaluation information 420 in-
cludes both of an item included in the reception quality
information 400 and an item included in the reception
quality information 410. Accordingly, items that are not
included in the DAB broadcast are blanks, and items that
are not included in the FM broadcast are blanks. A de-
termination process is performed on each of the items,
weighting is applied, and then, the reception evaluation
value is calculated. Accordingly, the reception evaluation
value is an evaluation value of the reception quality of
each broadcast wave having the same service ID as that
of a tuned broadcast wave. In other words, the reception
evaluation value is a degree of reliability for reception of
a predetermined broadcast wave.
[0054] The database management unit 340 generates
and updates the reception evaluation information 420
and generates and updates the reception evaluation val-
ue included in the reception evaluation information 420.
The DAB control unit 310 sends the reception evaluation
value to the first reception unit 100, and the FM/AM con-
trol unit 320 sends the reception evaluation value to the

second reception unit 200.
[0055] The first back scan reception unit 120 and the
second back scan reception unit 260 receive the broad-
cast waves while switching between the broadcast waves
of different services, and each service of the received
broadcast wave is managed by the service ID. This serv-
ice ID is received as information included in the digital
broadcast in the first back scan reception unit 120 and
as information included in the RDS in the second back
scan reception unit 260. Since broadcasts have the same
content when the service IDs are the same, the broad-
casts are the same broadcasts for a listener, but since
broadcasting is performed by a plurality of channels,
broadcast waves of different channels with the same
service ID is switched by the tuning unit 130. The recep-
tion evaluation value is used for this switching determi-
nation, and the reception evaluation unit 300 obtains the
reception evaluation value for each broadcast wave.
[0056] The reception evaluation value is given in a
range of 0 to 15, and this range may be the same between
the digital broadcast received by the first reception unit
100 and the FM broadcast received by the second re-
ception unit 200. A great value thereof means that a de-
gree of reception reliability is high. If the reception eval-
uation value is 15, the degree of reliability is the highest,
and if the reception evaluation value is 0, the degree of
reliability is the lowest. That is, for the reception evalua-
tion values, the reception evaluation value for the analog
broadcast and the reception evaluation value for the dig-
ital broadcast are obtained using different references,
and any of the reception evaluation values is obtained
within a range with a common upper limit value 15 and
a common lower limit value 0 for each broadcast wave.
The reception evaluation unit 300 sets the reception eval-
uation value to be the same as the upper limit value 15
when the reception evaluation value is greater than the
upper limit value 15 due to the increase and decrease
value being added, and sets the reception evaluation val-
ue to be the same as the lower limit value 0 when the
reception evaluation value is smaller than the lower limit
value 0 due to the increase and decrease value being
subtracted.
[0057] The reception evaluation unit 300 generates a
new reception evaluation value based on the previous
reception evaluation value at predetermined time inter-
vals. The reception evaluation unit 300 evaluates the re-
ception quality according to a plurality of evaluation items
shown in the reception quality information 400 and the
reception quality information 410, obtains an increase
and decrease value of the reception evaluation value for
each of the evaluation items, and adds or subtracts the
obtained increase and decrease value to or from the re-
ception evaluation value to update the reception evalu-
ation value and the reception evaluation information 420.
[0058] Based on the above reception evaluation value,
the tuning unit 130 performs a tuning process. The tuning
unit 130 compares the reception evaluation value for
broadcast waves of the analog broadcast with the recep-
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tion evaluation value for broadcast waves of the digital
broadcast. The tuning unit 130 tunes the broadcast
waves of the analog broadcast in a case in which the
reception evaluation value for the broadcast waves of
the analog broadcast is greater, and tunes the broadcast
waves of the digital broadcast in a case in which the re-
ception evaluation value for the broadcast waves of the
digital broadcast is greater. The process of calculating
the reception evaluation value will be described with ref-
erence to Figs. 3 to 6.
[0059] Fig. 3 is a flowchart illustrating a flow of an entire
process of calculating the reception evaluation value.
The database management unit 340 first performs an
initial setting of the reception evaluation value (step S10).
That is, the database management unit 340 sets the re-
ception evaluation value to 7 which is an initial value.
Then, the database management unit 340 updates the
reception evaluation value (step S11). Accordingly, the
database management unit 340 performs a service de-
tection process, and determines whether digital radio sig-
nal detection is ON or OFF. In a case in which the digital
radio detection is ON, the database management unit
340 updates the reception evaluation value of a digital
radio (that is, the DAB broadcast) (step S12), and in a
case in which the digital radio detection is OFF, the da-
tabase management unit 340 updates the reception eval-
uation value of the analog radio (that is, the FM broad-
cast) (step S13).
[0060] Fig. 4 is a flowchart illustrating a process of up-
dating the reception evaluation value of the digital radio.
When the reception evaluation value of the digital radio
in Fig. 3 is updated (step S12), the database manage-
ment unit 340 determines whether the service ID is the
same service ID as that of a reproduction service or
whether the service ID of the reproduced radio is the
same as a predetermined service ID of the database 350.
In a case in which the service IDs are not the same, the
process proceeds to a process for other items.
[0061] In a case in which it is determined that the serv-
ice IDs are the same, it is determined whether S/N is a
value equal to or greater than the threshold value (step
S21). In a case in which S/N is determined not to be equal
to or greater than the threshold value, the reception eval-
uation value decreases by 2 (step S22). It is determined
that the reception evaluation value is greater than 7, the
reception evaluation value decreases by 1 in a case in
which the reception evaluation value is greater than 7,
and the reception evaluation value is set to 0 in a case
in which the reception evaluation value is equal to or
smaller than 7.
[0062] Thus, in a case in which the reception evalua-
tion value for a predetermined broadcast wave is smaller
than a certain value (= 7), the reception evaluation unit
300 further decreases the reception evaluation value. Ac-
cordingly, since the reception evaluation value becomes
a value smaller than the certain value in a case in which
the reception evaluation value is smaller than the certain
value, a time is taken until the reception evaluation value

is returned to the certain value even when the reception
evaluation value then increases. As a result, since a time
is taken until the reception evaluation value is greater
than a reception evaluation value as a comparison target,
it is possible to prevent the tuning switching from fre-
quently occurring.
[0063] In a case in which S/N is determined to be a
value equal to or greater than a threshold value, it is de-
termined whether FICBER is a value equal to or smaller
than a threshold value (step S23). In a case in which it
is determined whether FICBER is a value equal to or
smaller than the threshold value, 2 is added to the recep-
tion evaluation value (step S24). It is determined whether
the reception evaluation value is greater than 15, and the
reception evaluation value is set to 15 in a case in which
the reception evaluation value is greater than 15.
[0064] In a case in which FICBER is determined not to
be a value equal to or smaller than the threshold value,
1 is added to the reception evaluation values (step S25).
It is determined whether the reception evaluation value
is greater than 15, and in a case in which the reception
evaluation value is greater than 15, the reception evalu-
ation value is set to 15. Thus, the process of updating
the reception evaluation value of the digital radio is per-
formed based on the values of S/N and FICBER.
[0065] Fig. 5 is a flowchart illustrating a process of up-
dating the reception evaluation value of the analog radio.
When the reception evaluation value of the analog radio
in Fig. 3 is updated (step S13), the database manage-
ment unit 340 determines whether the service ID is the
same service ID as that of a reproduction service or
whether the service ID of the reproduced radio is the
same as a predetermined service ID of the database 350.
In a case in which the service IDs are not the same, the
process proceeds to a process for other items.
[0066] In a case in which it is determined that the serv-
ice IDs are the same, it is determined whether RSSI is a
value equal to or greater than a threshold value (step
S31). In a case in which RSSI is determined not to be
equal to or greater than the threshold value, the reception
evaluation value decreases by 2 (step S32). It is deter-
mined that the reception evaluation value is greater than
7, the reception evaluation value decreases by 1 in a
case in which the reception evaluation value is greater
than 7, and the reception evaluation value is set to 0 in
a case in which the reception evaluation value is equal
to or smaller than 7.
[0067] Thus, for the analog broadcast, in a case in
which the reception evaluation value for a predetermined
broadcast waves is smaller than a certain value (= 7),
the reception evaluation unit 300 further decreases the
reception evaluation value. Accordingly, since the recep-
tion evaluation value becomes a value smaller than the
certain value in a case in which the reception evaluation
value is smaller than the certain value, a time is taken
until the reception evaluation value is returned to the cer-
tain value even when the reception evaluation value then
increases. As a result, since a time is taken until the re-
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ception evaluation value is greater than a reception eval-
uation value as a comparison target, it is possible to pre-
vent the tuning switching from frequently occurring.
[0068] In a case in which the RSSI is determined to be
a value equal to or greater than the threshold value, it is
determined whether the PI (service ID) is able to be ac-
quired (step S33). In a case in which the PI is determined
to be able to be acquired, 2 is added to the reception
evaluation value (step S34). It is determined whether the
reception evaluation value is greater than 15, and in a
case in which the reception evaluation value is greater
than 15, the reception evaluation value is set to 15.
[0069] In a case in which the PI is determined not to
be able to be acquired, 1 is added to the reception eval-
uation values (step S35). It is determined whether the
reception evaluation value is greater than 15, and in a
case in which the reception evaluation value is greater
than 15, the reception evaluation value is set to 15. Thus,
the process of updating the reception evaluation value
of the analog radio is performed based on an acquisition
situation of the RSSI value and the PI.
[0070] Although the process of updating the reception
evaluation value in the reception evaluation unit 300 has
been described above, the tuning unit 130 performs the
tuning process based on the updated reception evalua-
tion value. A flowchart of this tuning process will be de-
scribed with reference to Fig. 6.
[0071] Fig. 6 is a flowchart illustrating the tuning proc-
ess. The tuning unit 130 receives the updated reception
evaluation value through the communication process
with the reception evaluation unit 300. The tuning unit
130 monitors a first service within the database 350 (step
S40). Since the reception evaluation information 420 is
arranged in an order of the reception evaluation value
for each service ID and stored in the database 350, the
service having the greatest reception evaluation value is
first arranged.
[0072] The tuning unit 130 determines whether the re-
ception evaluation value is equal to or greater than 7 for
a service of which the reception evaluation value is the
greatest (step S41). In a case in which the reception eval-
uation value is smaller than 7, the current service is con-
tinued, and the tuning process ends.
[0073] In a case in which the reception evaluation value
is equal to or greater than 7, it is determined whether
seamless link switching can be performed (step S42).
That is, it is confirmed whether there is no difference in
a timing between services, and then, the switching is per-
formed. In a case in which the switching can be per-
formed, seamless link switching is performed, and in a
case in which the switching cannot be performed, service
switching is performed by a manual operation.
[0074] Through the configuration as above, informa-
tion on the quality of the DAB broadcast received from
the antenna 101 and the FM broadcast received from the
antenna 201 and the antenna 202 is sent to the reception
evaluation unit 300. The reception evaluation unit 300
generates and updates the reception evaluation informa-

tion 420 and generates and updates the reception eval-
uation value. The reception evaluation value is sent back
to the first reception unit 100 and the second reception
unit 200, and a high-quality broadcast with a high degree
of reliability in digital and analog signals is selected from
among the broadcasts with the same service ID based
on the reception evaluation value.
[0075] According to this configuration, since the recep-
tion evaluation value is obtained for each of a plurality of
broadcast waves of the analog broadcast and the digital
broadcast and tuning is performed based on the recep-
tion evaluation value, the reception quality is evaluated
for the analog broadcast as well as the digital broadcast.
Since the tuning is performed based on the evaluation
of both of the analog broadcast and the digital broadcast,
it is possible to determine the broadcast waves that can
be received with high quality and realize stable tuning
switching.
[0076] Particularly, it is possible to perform both of the
reception of a tuned broadcast and the reception as the
back scan for predetermined digital broadcasting using
the first tuning reception unit 110 and the first back scan
reception unit 120, and it is possible to perform both of
the reception of a tuned broadcast and the reception as
the back scan for predetermined analog broadcasting
using the second tuning reception unit 210 and the sec-
ond back scan reception unit 260. Accordingly, it is pos-
sible to perform the reception of the tuned broadcast
while performing the evaluation of reception quality using
the back scan for each of the digital broadcasting and
the analog broadcasting.
[0077] Further, since a previous reception evaluation
value is reflected in generation of a new reception eval-
uation value, the reception evaluation value is stabilized
and it is possible to prevent switching of tuning from be-
coming unstable. Since the reception evaluation value is
obtained using the evaluation items in a composite man-
ner instead of using a single evaluation item, accuracy
of calculation of the reception evaluation value is im-
proved and broadcast waves that can be received with
high quality can be determined.
[0078] The present invention is not limited to the
above-described embodiment. That is, it should be un-
derstood by those skilled in the art that various modifica-
tions, combinations, sub-combinations and alterations
may occur according to design requirements and other
factors insofar as they are within the scope of the ap-
pended claims or the equivalents thereof.
[0079] In the above embodiment, a radio reception ter-
minal that receives the DAB radio broadcast and the FM
radio broadcast has been described as a target, but the
present invention is not particularly limited thereto and
can be applied to a reception apparatus that receives a
digital broadcast not limited to the DAB radio broadcast
and an analog broadcast not limited to the FM radio
broadcast.
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Claims

1. A reception apparatus, comprising:

a tuning reception unit configured to receive a
tuned broadcast among a plurality of broadcast
waves of an analog broadcast and a digital
broadcast;
a back scan reception unit configured to sequen-
tially receive the plurality of broadcast waves;
a reception evaluation unit (300) configured to
generate, for each broadcast wave, a reception
evaluation value that is an evaluation value of a
reception quality of the broadcast wave having
the same service ID as the tuned broadcast
wave among the broadcast waves received by
the back scan reception unit; and
a tuning unit (130) configured to determine a
broadcast wave that is to be tuned from the plu-
rality of broadcast waves having the same serv-
ice ID based on the reception evaluation value.

2. The reception apparatus according to claim 1,
wherein the tuning reception unit includes:

a first tuning reception unit (110) configured to
receive a tuned broadcast among a plurality of
digital broadcasts; and
a second tuning reception unit (210) configured
to receive a tuned broadcast among a plurality
of analog broadcasts, and
the back scan reception unit includes:

a first back scan reception unit (120) con-
figured to sequentially receive the plurality
of digital broadcast waves; and
a second back scan reception unit (260)
configured to sequentially receive the plu-
rality of analog broadcast waves.

3. The reception apparatus according to claim 1 or 2,
wherein the reception evaluation unit (300) gener-
ates a new reception evaluation value based on a
previous reception evaluation value at predeter-
mined time intervals.

4. The reception apparatus according to any one of
claims 1 to 3,
wherein the reception evaluation unit (300) evalu-
ates the reception quality according to a plurality of
evaluation items, obtains an increase and decrease
value of the reception evaluation value for each of
the evaluation items, and adds or subtracts the ob-
tained increase and decrease value to or from the
reception evaluation value to update the reception
evaluation value.

5. The reception apparatus according to claim 4,

wherein when the reception evaluation value for a
predetermined broadcast wave is smaller than a cer-
tain value, the reception evaluation unit (300) further
decreases the reception evaluation value.

6. The reception apparatus according to claim 4,
wherein the reception evaluation value is obtained
within a range with common upper and lower limit
values for each broadcast wave, and
the reception evaluation unit (300) sets the reception
evaluation value to be the same as the upper limit
value when the reception evaluation value is greater
than the upper limit value due to the increase and
decrease value being added, and sets the reception
evaluation value to be the same as the lower limit
value when the reception evaluation value is smaller
than the lower limit value due to the increase and
decrease value being subtracted.

7. The reception apparatus according to any one of
claims 1 to 6,
wherein the reception evaluation unit (300) obtains
the reception evaluation value for the analog broad-
cast and the reception evaluation value for the digital
broadcast using different references, and sets any
of the reception evaluation values to be within ranges
with common upper and lower limit values.

8. The reception apparatus according to claim 7,
wherein the tuning unit (130) compares the reception
evaluation value for the analog broadcast with the
reception evaluation value for the digital broadcast,
tunes the broadcast waves of the analog broadcast
in a case in which the reception evaluation value for
the analog broadcast is great, and tunes the broad-
cast waves of the digital broadcast in a case in which
the reception evaluation value for the digital broad-
cast is great.

9. A reception method, comprising:

a first step of receiving a tuned broadcast among
a plurality of broadcast waves of an analog
broadcast and a digital broadcast;
a second step of sequentially receiving the plu-
rality of broadcast waves;
a third step of generating, for each broadcast
wave, a reception evaluation value that is an
evaluation value of a reception quality of the
broadcast wave having the same service ID as
the tuned broadcast wave among the broadcast
waves received in the second step; and
a fourth step of determining a broadcast wave
that is to be tuned from the plurality of broadcast
waves having the same service ID based on the
reception evaluation value.

10. A computer program product comprising software
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code sections that cause a computer of a reception
apparatus to execute a method according to claim 9.
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