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(54) An apparatus and method for receiving a digital audio broadcast

(57) A desired service can be searched quickly.
When a control unit checks the service configuration in-
formation in a DAB broadcast signal received at a DAB
receiver unit in order to search a service, the control unit
refers not only to the service configuration information
of services now on air but also to the service configura-
tion information after a configuration change indicated
by the advance notice if it exists. If a desired service
exists in the advance notice although it does not exist

in the service configuration information of services now
on air, the desired service is output when the configura-
tion change occurs. If only the service configuration in-
formation of services now on air in the DAB broadcast
signal is checked and if the desired service is DAB
broadcast immediately thereafter, this service is missed.
Such a miss can be avoided
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a broadcast
receiving apparatus and method, and more particularly
to a broadcast receiving apparatus and method for re-
ceiving a multiplexed broadcast such as a DAB (Digital
Audio Broadcast) having a plurality of services (audio
programs, information programs such as weather and
traffic) multiplexed at one carrier frequency.

Related Background Art

[0002] DAB is used in practice in Europe, presenting
radio programs of a high sound quality to mobile termi-
nals. DAB has the merit that a number of audio pro-
grams, weather information, or traffic information can be
received at any time.
[0003] Each broadcast channel of present DAB utiliz-
es an empty frequency between reception frequencies
assigned to respective channels of television broadcast-
ing. A carrier frequency group corresponding to respec-
tive broadcast channels is called an ensemble. A plural-
ity of services are multiplexed at each ensemble. As
shown in Fig. 4, multiplexing broadcasting by one en-
semble is constituted of a DAB transmission frame. An
MSC (Main Information Channel) of the DAB transmis-
sion frame contains real data of each service, and an
FIC (First Information Channel) contains DAB broad-
casting management information such as ensemble
identification information and service configuration in-
formation representative of the configuration of services
contained in a broadcast.
[0004] DAB is allowed to optionally configure the con-
figuration (the number of services, audio bit rate) of serv-
ices during broadcasting. This is called an MRC (Multi
Re-Configuration). The MRC function will be described
with reference to Fig. 5. Services on air include services
A, B and C and the configuration of the services A, B
and C is changed at a timing ts. The service configura-
tion information contains only the configuration informa-
tion of the services A, B and C now on air before a timing
tP which is 6 seconds before the configuration is
changed. At the timing tP, broadcast information in-
cludes service configuration information of the services
now on air, advance notice information for notifying in
advance the configuration information of services A, B
and D after the configuration change, and remaining
time information to the configuration change. After the
configuration change, the advance notice information is
not broadcast and there is only the service configuration
information of the services A, B and D now on air. The
details of the function of such MRC are described in Jap-
anese Patent Laid-open Publication HEI-11-68597.
[0005] Fig. 6 shows the general structure of a DAB

broadcast receiver. A DAB receiver unit 2 receives a
DAB broadcast signal (multiplexed broadcast signal)
from an antenna 1 by tuning in a desired ensemble in a
DAB broadcast band by using a variable reception fre-
quency. The DAB receiver unit 2 analyzes the DAB
broadcast management information (service configura-
tion information and the like) contained in FIC and out-
puts it, reproduces an audio signal of a music program
desired by a user and outputs it, derives weather infor-
mation or traffic information desired by a user and out-
puts it. A display unit 3 displays information on a select-
ed service, weather information, traffic information or
the like. An operation unit 4 is used for selecting a de-
sired service. In response to a selection of a desired
service by the operation unit 4, a control unit 5 controls
each unit of the DAB broadcast receiving apparatus and
operates to output audio sounds of a service desired by
a user, weather information or traffic information.
[0006] Fig. 7 is a flow chart illustrating a conventional
service search process to be executed by the control
unit 5. When a desired service is selected by using the
operation unit 4, the control unit 5 first controls the DAB
receiver unit 2 which in turn tunes in a first ensemble
frequency having the lowest frequency in a predeter-
mined DAB broadcast band (Steps S10, S11). It is then
checked whether the DAB receiver unit 2 receives a
DAB broadcast signal (Step S12). If not, it is checked
whether or not a tuning operation was performed up to
the ensemble having the highest frequency in the DAB
broadcast band (Step S13). If not, a tuning operation is
performed for the next highest ensemble frequency
(Steps S14, S11). It is checked whether or not the DAB
receiver unit 2 received a DAB broadcast signal (Step
S12). If received, the operation stands by until the DAB
receiver unit 2 completes an analysis of the DAB broad-
cast management information (Step S15). It is checked
from the analyzed result whether or not a desired serv-
ice is now on air, by referring to the service configuration
information of services now on air (Step S16). It not, the
DAB receiver unit 2 is again controlled to tune in the next
highest ensemble channel frequency (Steps S13, S14,
S11). If it is judged at Step S16 that the desired service
is now on air, the DAB receiver unit 2 is controlled to
reproduce and output audio sounds if the desired serv-
ice is an audio program, or to derive information if the
desired service is weather information or traffic informa-
tion and input it to the display unit 3 to display it (Step
S17). In this manner, service desired by a user can be
output.
[0007] While a certain DAB broadcast is received, if
a desired service D selected by the operation unit 4 is
checked whether it is now on air (Step S16) and if it is
just three seconds before the desired service D is broad-
cast in DAB broadcasting (refer to tx in Fig. 5), it is judged
that the desired service D is not presently broadcast be-
cause only the services A, B and C are presently broad-
cast, so that the next ensemble is received. Searching
the desired service is therefore mishit, and after search-
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ing up to the highest ensemble frequency in the DAB
broadcast band, the lowest ensemble frequency in the
DAB broadcast is again searched. It takes therefore a
long time to complete searching the desired service.

SUMMARY OF THE INVENTION

[0008] It is an object of the invention to solve the
above problem and provide a broadcast receiving ap-
paratus and method capable of searching a desired
service at high speed.
[0009] According to one aspect of the present inven-
tion, there is provided a receiving apparatus having re-
ception means for receiving a multiplexed broadcast
having a plurality of services multiplexed at one carrier
frequency, outputting an audio signal of a desired serv-
ice or information, or deriving and outputting service
configuration information, comprising: selection means
for selecting a desired service to be searched; judge-
ment means for judging whether the service configura-
tion information output from the reception means con-
tains an advance notice representative of a change to
a new service configuration; and service search control
means for controlling, when the selection means selects
a desired service, the reception means to sequentially
tune in a plurality of multiplexed broadcasts existing in
a predetermined band, when the reception means re-
ceives a certain multiplexed broadcast, checking the
service configuration information received from the cer-
tain multiplexed broadcast, if the service configuration
information now on air contains the desired service, con-
trolling the reception means to continue to tune in the
certain multiplexed broadcast and reproduce and output
the desired service, if the service configuration informa-
tion now on air contains neither the desired service nor
the advance notice information, controlling the reception
means to tune in the next multiplexed broadcast, if the
service configuration information now on air does not
contain the desired service, but contains the advance
notice information and the advance notice information
does not contain the desired service, controlling the re-
ception means to tune in the next multiplexed broadcast,
and if the service configuration information now on air
does not contain the desired service, but contains the
advance notice information and the advance notice in-
formation contains the desired service, then controlling
the reception means to continue to tune in the certain
multiplexed broadcast and reproduce the desired serv-
ice when the desired service starts being broadcast.
[0010] According to another aspect of the present in-
vention, there is provided a broadcast receiving method
for a broadcast receiving apparatus having reception
means for receiving a multiplexed broadcast having a
plurality of services multiplexed at one carrier frequency,
outputting an audio signal of a desired service or infor-
mation, or deriving and outputting service configuration
information, the method comprising the steps of: when
a desired service is selected, controlling the reception

means to sequentially tune in a plurality of multiplexed
broadcasts existing in a predetermined band; and when
the reception means receives a certain multiplexed
broadcast, checking the service configuration informa-
tion received from the certain multiplexed broadcast, if
the service configuration information now on air con-
tains the desired service, controlling the reception
means to continue to tune in the certain multiplexed
broadcast and reproduce and output the desired serv-
ice, if the service configuration information now on air
contains neither the desired service nor the advance no-
tice information, controlling the reception means to tune
in the next multiplexed broadcast, if the service config-
uration information now on air does not contain the de-
sired service, but contains the advance notice informa-
tion and the advance notice information does not con-
tain the desired service, controlling the reception means
to tune in the next multiplexed broadcast, and if the serv-
ice configuration information now on air does not contain
the desired service, but contains the advance notice in-
formation and the advance notice information contains
the desired service, then controlling the reception
means to continue to tune in the certain multiplexed
broadcast and reproduce the desired service when the
desired service starts being broadcast.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a block diagram showing the structure of a
DAB broadcast receiving apparatus according to an
embodiment of the invention.
Fig. 2 is a flow chart illustrating a service search
process to be executed by a control unit shown in
Fig. 1.
Figs. 3A and 3B are diagrams illustrating the service
search process to be executed by the DAB broad-
cast receiving apparatus shown in Fig. 1.
Fig. 4 is an illustrative diagram of a DAB transmis-
sion frame.
Fig. 5 is an illustrative diagram showing a service
re-configuration function in a DAB broadcast.
Fig. 6 is a block diagram showing the structure of a
conventional, general DAB broadcast receiving ap-
paratus.
Fig. 7 is a flow chart illustrating a service search
process to be executed by a control unit shown in
Fig. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0012] Fig. 1 is a block diagram showing the structure
of a DAB broadcast receiving apparatus according to an
embodiment of the invention. In Fig. 1, similar constitu-
ent elements to those shown in Fig. 6 are represented
by identical reference numerals.
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[0013] Referring to Fig. 1, a DAB receiver unit 2 tunes
in a desired ensemble in the DAB broadcast band by
using a variable reception frequency to thereby receive
a DAB broadcast signal (multiplexed broadcast signal).
The DAB receiver unit 2 analyzes the DAB broadcast
management information contained in FIC and outputs
it, reproduces an audio signal of a music program de-
sired by a user and outputs it, derives weather informa-
tion, traffic information or the like desired by a user and
outputs it. A display unit 3 displays information on a se-
lected service, weather information, traffic information
or the like. An operation unit 4 is used for selecting a
desired service. In response to a selection of a desired
service by the operation unit, a control unit 5A controls
each unit of the DAB broadcast receiving apparatus and
operates to output audio sounds of a service desired by
a user, weather information or traffic information.
[0014] The control unit 5A checks the service config-
uration information received at the DAB receiver unit 2
in order to search a service. In this case, the control unit
5A checks whether a desired service exists or not, by
referring not only to the service configuration informa-
tion of services now on air but also to the service con-
figuration information after the configuration change in-
dicated by advance notice information if this information
exists. If the desired service is not contained in the serv-
ice configuration information of services now on air but
is contained in the advance notice information, the de-
sired service is output when the configuration is
changed.
[0015] Other structures are quite the same as those
shown in Fig. 6.
[0016] Fig. 2 is a flow chart illustrating a service
search process to be executed by the control unit 5, and
Figs. 3A and 3B are diagrams illustrating the service
search process. With reference to Fig. 2 and Figs. 3A
and 3B, the operation of the embodiment will be de-
scribed.
[0017] When a desired service, e.g., a service D, is
selected by using the operation unit 4, the control unit
5A first controls the DAB receiver unit 2 which in turn
tunes in a first ensemble frequency having the lowest
frequency in a predetermined DAB broadcast band
(Steps S10, S11). It is then checked whether the DAB
receiver unit 2 received a DAB broadcast signal (Step
S12). If not, it is checked whether or not a tuning oper-
ation was performed up to the ensemble having the
highest frequency in the DAB broadcast band (Step
S13). If not, a tuning operation is performed for the next
highest ensemble frequency (Steps S14, S11). It is
checked again whether or not the DAB receiver unit 2
received a DAB broadcast signal (Step S12). If received,
the operation stands by until the DAB receiver unit 2
complete an analysis of the DAB broadcast manage-
ment information (Step S15). It is checked from the an-
alyzed result whether or not a desired service is now on
air, by referring to the service configuration information
of services now on air (Step S16). It is assumed in this

case that as shown in Fig. 3A, services E, F and G are
presently broadcast at the second ensemble and that
the configuration does not change during a certain pe-
riod. If the judgement at Step S16 is made at a prede-
termined timing, the judgement at Step S16 is negated.
Next, it is checked whether the DAB broadcast manage-
ment information contains advance notice information
of a service configuration change (Step S18). If not, the
DAB receiver unit 2 is controlled to tune in the second
highest ensemble frequency (Steps S13, S14, S11).
[0018] It is again checked whether the DAB receiver
unit 2 received a DAB broadcast signal (Step S12). If
received, the operation stands by until the DAB receiver
unit 2 complete an analysis of the DAB broadcast man-
agement information (Step S15). It is checked from the
analyzed result whether or not a desired service is now
on air, by referring to the service configuration informa-
tion of services now on air (Step S16). It is assumed in
this case that as shown in Fig. 3B, services H, I and J
are presently broadcast at the third ensemble and that
the advance notice information and remaining time in-
formation to the configuration change are also broad-
cast. If the judgement at Step S16 is made at a timing
tx, the judgement at Step S16 is negated. Next, it is
checked whether the DAB broadcast management in-
formation contains advance notice information of the
service configuration change (Step S18). In this case,
the advance notice information exists. It is then checked
whether the service configuration after the configuration
change indicated by the advance notice information
contains the desired service (Step S19). If not, the DAB
receiver unit 2 is again controlled to tune in the next high-
est ensemble frequency (Steps S13, S14, S11). How-
ever, in this case, the judgement at Step S19 is affirmed.
Next, it is repetitively checked whether new DAB broad-
cast management information is received at the DAB re-
ceiver unit 2 and whether the remaining time to the con-
figuration change becomes zero. The judgement at Step
S20 is affirmed when the configuration change occurs
(at timing ts shown in Fig. 3B). At this time, the DAB re-
ceiver unit 2 is controlled to reproduce and output audio
sounds if the desired service is an audio program, or to
derive information if the desired service is weather in-
formation or traffic information and input it to the display
unit 3 to display it (Step S17). In this manner, service
desired by a user can be output quickly.
[0019] According to this embodiment, when the con-
trol unit 5A checks the service configuration information
in a DAB broadcast signal received at the DAB receiver
unit 2 in order to search a service, the control unit 5A
refers not only to the service configuration information
of services now on air but also to the service configura-
tion information after a configuration change indicated
by the advance notice information if it exists. If a desired
service exists in the advance notice information al-
though it does not exist in the service configuration in-
formation of services now on air, the desired service is
output when the configuration change occurs. If only the
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service configuration information of services now on air
in the DAB broadcast signal is checked and if the de-
sired service is DAB broadcast immediately thereafter,
this service is missed. Such a miss can be avoided and
the desired service search can be completed quickly.
[0020] In the above-described embodiment, receiving
a DAB broadcast practically used in Europe has been
described illustratively. The invention is not limited only
to a DAB broadcast, but various other types of multiplex-
ing broadcasting may also be used.
[0021] According to the invention, when the service
configuration information of multiplexing broadcasting is
checked to search a desired service, not only the service
configuration information now on air but also the ad-
vance notice information broadcast before a configura-
tion change is checked. A search miss can therefore be
avoided and a desired service search can be completed
quickly.

Claims

1. A broadcast receiving apparatus having reception
means for receiving a multiplexed broadcast having
a plurality of services multiplexed at one carrier fre-
quency, outputting an audio signal of a desired serv-
ice or information, or deriving and outputting service
configuration information, comprising:

selection means for selecting a desired service
to be searched;
judgement means for judging whether the serv-
ice configuration information output from said
reception means contains an advance notice
representative of a change to a new service
configuration; and
service search control means for controlling,
when said selection means selects a desired
service, said reception means to sequentially
tune in a plurality of multiplexed broadcasts ex-
isting in a predetermined band, when said re-
ception means receives a certain multiplexed
broadcast, checking the service configuration
information received from the certain multi-
plexed broadcast, if the service configuration
information now on air contains the desired
service, controlling said reception means to
continue to tune in the certain multiplexed
broadcast and reproduce and output the de-
sired service, if the service configuration infor-
mation now on air contains neither the desired
service nor the advance notice information,
controlling said reception means to tune in the
next multiplexed broadcast, if the service con-
figuration information now on air does not con-
tain the desired service, but contains the ad-
vance notice information and the advance no-
tice information does not contain the desired

service, controlling said reception means to
tune in the next multiplexed broadcast, and if
the service configuration information now on air
does not contain the desired service, but con-
tains the advance notice information and the
advance notice information contains the de-
sired service, then controlling said reception
means to continue to tune in the certain multi-
plexed broadcast and reproduce the desired
service when the desired service starts being
broadcast.

2. A broadcast receiving method for a broadcast re-
ceiving apparatus having reception means for re-
ceiving a multiplexed broadcast having a plurality
of services multiplexed at one carrier frequency,
outputting an audio signal of a desired service or
information, or deriving and outputting service con-
figuration information, the method comprising the
steps of:

when a desired service is selected, controlling
said the reception means to sequentially tune
in a plurality of multiplexed broadcasts existing
in a predetermined band; and
when said reception means receives a certain
multiplexed broadcast, checking the service
configuration information received from the cer-
tain multiplexed broadcast, if the service con-
figuration information now on air contains the
desired service, controlling said reception
means to continue to tune in the certain multi-
plexed broadcast and reproduce and output the
desired service, if the service configuration in-
formation now on air contains neither the de-
sired service nor the advance notice informa-
tion, controlling said reception means to tune in
the next multiplexed broadcast, if the service
configuration information now on air does not
contain the desired service, but contains the
advance notice information and the advance
notice information does not contain the desired
service, controlling said reception means to
tune in the next multiplexed broadcast, and if
the service configuration information now on air
does not contain the desired service, but con-
tains the advance notice information and the
advance notice information contains the de-
sired service, then controlling said reception
means to continue to tune in the certain multi-
plexed broadcast and reproduce the desired
service when the desired service starts being
broadcast.
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