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Description

[0001] The present invention relates to a digital-broad-
cast receiving system, and more particularly to a receiv-
ing system for receiving at least a digital audio broadcast
(hereinafter called "DAB") which is at the practical phase
in Europe.
[0002] As a system for transmitting broadcasting
waves including data signals including digital audio sig-
nals and formed into a predetermined format and receiv-
ing the broadcasting waves, the DAB system abided by
the Europe Standard (Eureka 147) is available. In the
DAB, one ensemble is composed of a plurality of servic-
es. Each service is composed of a plurality of compo-
nents, such as English and German.
[0003] Fig. 3 shows an example of the structure of serv-
ices of the DAB system, in which a state of linking among
services (three in this case) and components (six in this
case) constituting an ensemble 1 and an OFDM signal
transmitted from a DAB station is shown.
[0004] The OFDM signal transmitted from the DAB sta-
tion includes FIC (Fast Information Channel) and MSC
(Main Service Channel).
[0005] Sub-channels (SubChO to 63) constituting the
MSC has the correspondence with the foregoing com-
ponents. The FIC includes information about the services
which can be used by the ensemble and information in-
dicating the link among the services, components and
sub-channels.
[0006] Therefore, the DAB enables information about
the plural services and components included in an en-
semble to be obtained if a certain ensemble can be re-
ceived. Therefore, instantaneous switching to a different
service or a component is permitted without a necessity
of changing the frequency.
[0007] As one of methods of using the DAB receiver
for receiving the foregoing broadcast, an interruption re-
ceiving function into a specific program of, for example,
traffic information is available. The foregoing function will
now be described. In the DAB, information indicating
whether or not the service which is being received sup-
ports a specific program, such as traffic information or
emergency information, and information indicating a fact
that a program is being broadcast can be included in a
variety of information data items included in the FIC. In
the DAB, alarm, road traffic flash and news flash are de-
fined as the specific programs.
[0008] When a receiver has an operating means for
turning on/off a function for priority-receiving the specific
program and a user sets the receiver to execute the func-
tion for performing the priority-receiving function, the re-
ceiver determines start of the specific program in the
service which is being selected in accordance with an
ASW (Announcement Switching) flag in the FIC. Thus,
an interruption process is executed with which the fore-
going broadcast is given priority to be reproduced from
a speaker unit in place of the source (for example, CD)
which is being reproduced.

[0009] Information for realizing the foregoing interrup-
tion function is as well as employed in the RDS (Radio
Data System). An RDS receiver uses a TP flag indicating
whether or not traffic information is supported and a TA
flag indicating start and end of traffic information are used
to realize the interruption function.
[0010] Therefore, a receiving system incorporating an
FM receiver having an RDS decoder and a DAB receiver
enables each receiver to independently determine start
of the specific program. Thus, control can be performed
such that when an instructed program has been started
in either of the receivers, reproduced sound from the re-
ceiver is given priority so as to be output from the speaker
unit.
[0011] When the same program is simultaneously
started by the FM broadcast and the DAB broadcast, the
foregoing receiving system encounters a problem in that
the broadcast for receiving the program must be deter-
mined. The sound quality is considerably different be-
tween the FM broadcast and the DAB broadcast and the
DAB broadcast exhibits superior sound quality. There-
fore, it is not preferable that a simple control method is
employed with which the broadcast in which start of the
program has been detected is reproduced.
[0012] Since a consideration can be made that the
DAB broadcast takes a longer time to perform an encod-
ing operation as compared with the FM broadcast, there
is a possibility that the FM broadcast is first detected.
Thus, there arises a problem in that reproduced sound
of the FM broadcast is undesirably reproduced from the
speaker unit though the same program is being broad-
cast by the DAB broadcast exhibiting superior sound
quality.
[0013] If control is performed such that the interruption
control function for only the DAB broadcast is turned on,
the foregoing problem can be prevented. Another prob-
lem, however, arises in that interruption of the specific
program which is being broadcast by the FM broadcast
cannot be performed.
[0014] WO-A-9309615 discloses a digital broadcast
receiving system with FM and DAB receiving portions
and a control unit giving priority to one receiving portion
over the other.
[0015] Accordingly, an object of the present invention
is to provide a receiving system which is capable of reli-
ably selecting a DAB broadcast if broadcasting of a spe-
cific program has been started on an FM broadcast and
the DAB broadcast.
[0016] Another object of the present invention is to pro-
vide a receiving system which permits reliable interrup-
tion if a specific program is broadcast by either of broad-
casts.
[0017] According to one aspect of the present inven-
tion, there is provided a digital-broadcast receiving sys-
tem comprising:

an FM receiving portion including an RDS decoder
for receiving an RDS broadcast;
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a DAB receiving portion for receiving a digital audio
broadcast;
priority-order determining means for determining a
priority order which is given to the RDS broadcast or
the digital audio broadcast; and
instruction means for instructing listening of a spe-
cific program which is broadcast by the RDS broad-
cast and the digital audio broadcast;
characterised by:
a control unit for giving priority to the specific program
which is broadcast by the broadcast given a high
priority order in accordance with a result of instruc-
tion made by said instruction means and the priority
order so that the specific program is output, wherein
the control unit determines whether or not the spe-
cific program can be received by the broadcast given
the high priority order, and only when the specific
program cannot be received, the control unit deter-
mines whether or not the specific program can be
received by the broadcast having a low priority order;
and
wherein the priority-order determining means is con-
figured to change the priority order on the basis of a
predetermined operation of the control unit.

[0018] According to still another aspect of the present
invention, there is provided a digital-broadcast receiving
system having a structure as set forth in the another as-
pect of the invention, wherein the control unit determines
to start the specific program when the specific program
can be received.
[0019] In the drawings:

Fig. 1 is a block diagram showing a digital-broadcast
receiving system according to an embodiment of the
present invention;
Fig. 2 is a flow chart which is executed by a system
control unit 1; and
Fig. 3 shows an example of services of a DAB sys-
tem.

[0020] An embodiment of the present invention will
now be described with reference to the drawings. Fig. 1
is a block diagram showing a digital-broadcast receiving
system incorporate an RDS receiving portion according
to the embodiment of the present invention. The receiving
system incorporates a DAB receiving portion for receiv-
ing a digital broadcast, an FM receiving portion for re-
ceiving an RDS broadcast, a system control unit 1, a
switching portion 2, an amplifier 3, a speaker unit 4, a
storage portion 5 and a CD player 31.
[0021] The DAB receiving portion includes a DAB-FE
(a DAB front end) 11 for controlling synchronization with
a DAB station; an A/D converter for converting a received
analog signal into a digital signal; an FFT (Fast Fourier
Transform) portion 13 for demodulating an OFDM wave;
a Viterbi decoding portion 14 for correcting an error; and
an audio decoder (Musicam Decoder) 15 for restoring

compressed audio data (Musicam Data) to original audio
data. Since the above-mentioned structure is a known
fact disclosed in documents, the foregoing structure is
omitted from description.
[0022] The FM receiving portion incorporates an FM-
FE (an FM front end) 21 for controlling synchronization
with an FM station; an FM-wave detector 22 for amplifying
an intermediate-frequency (IF) signal to detect a com-
posite signal from the foregoing signal; and an RDS de-
coder 23 for extracting an RDS signal from the composite
signal to demodulate the RDS signal. Also the above-
mentioned structure is a known fact disclosed in docu-
ments, the foregoing structure is omitted from descrip-
tion. Moreover, the RDS decoder 23 outputs decoded
data to the system control unit 1.
[0023] The system control unit 1 controls the DAB re-
ceiving portion and the FM receiving portion. Moreover,
the system control unit 1 reads FIC information supplied
from the DAB receiving portion to store various informa-
tion data items included in data above in the storage por-
tion 5. Information to be stored includes information about
the services which can be used by the ensemble, infor-
mation about linking among the services, components
and sub-channels, information about FM stations (PI
code information and FI (Frequency Information) list in-
formation), Asu (Announcement support) information in-
dicating whether or not specific programs are supported
and Asw information which is information for determining
start of a specific program.
[0024] Moreover, the system control unit 1 controls the
switching portion 2. The basic control is performed such
that when start of the specific program on the DAB broad-
cast has been detected, sound reproduced from the DAB
receiving portion is selectively output if another source,
such as a CD, is being selected. When start of the specific
program on the FM broadcast has been detected, sound
reproduced from the FM receiving portion is selectively
output. Output reproduced sound is amplified by the am-
plifier 3 so as to be output through the speaker unit 4.
The digital-broadcast receiving system has the above-
mentioned schematic structure.
[0025] The operation of the system control unit 1 ac-
cording to the present invention will now be described.
Fig. 2 is a flow chart of a priority interruption to the specific
program. Note that the foregoing flow chart is periodically
executed when an instruction to turn on the interruption
function to the specific program has been issued from a
user.
[0026] When an instruction to turn on the interruption
function to the specific program has been issued from
the user, the system control unit 1 determines that the
priority order is given to the DAB or the RDS.
[0027] When the priority order is given to the RDS,
whether or not the RDS broadcast supports the specific
program is determined (step S2). Specifically, the TP
code of the RDS station which is being received is de-
termined so that the foregoing determination is made.
Note that the priority order is given to the DAB in an initial
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stage. The priority order may be given to the RDS by
operating the operation portion.
[0028] When the RDS broadcast supports the specific
program, whether or not the specific program has been
started on the RDS broadcast is determined (step S3).
Specifically, the TA code of the RDS station which is be-
ing received is determined so that the foregoing deter-
mination is performed.
[0029] When start of the specific program on the RDS
broadcast has been detected, a switching signal is output
to the switching portion 2 so as to output reproduced
sound from the RDS receiving portion (step S4).
[0030] As a result, the so-called interruption receiving
operation is performed such that reproduced sound from
the FM receiver is given priority to be selected though,
for example, sound reproduced from the CD player 31
has been selected by the switching portion 2.
[0031] If start of the specific program on the RDS
broadcast is not detected at present in step S3, the cur-
rent process is completed.
[0032] If a determination is made in step S1 that the
priority order has been given to the DAB, a process con-
versing to step S2 is performed to determine whether or
not the instructed specific program is supported by the
DAB broadcast (step S5). Specifically, the foregoing de-
termination is performed in accordance with Asu infor-
mation in received FIC data.
[0033] When the DAB broadcast supports the specific
program, whether or not the specific program has been
started on the DAB broadcast is determined (step S6).
The foregoing determination can be performed in accord-
ance with Asw information in received FIC data.
[0034] When start of the specific program on the DAB
broadcast has been detected, a switching signal is output
to the switching portion 2 to select sound of the corre-
sponding program so as to output sound through the
speaker unit 4 (step S7). Thus, the interruption receiving
operation is performed.
[0035] The characteristic portion of the present inven-
tion will now be described. If a determination is made in
step S2 that the RDS broadcast does not support the
specific program, the operation is shifted to step S9 so
that whether or not the DAB broadcast supports the spe-
cific program is determined. If the DAB broadcast sup-
ports the specific program, whether or not the specific
program has been started on the DAB broadcast is de-
termined (step S6). If a determination is made in step S5
that the DAB broadcast does not support the specific
program, the operation is shifted to step S8 to determine
whether or not the RDS broadcast supports the specific
program. If the RDS broadcast supports the specific pro-
gram, the operation is shifted to step S3 so that whether
or not the specific program has been started on the RDS
broadcast is determined.
[0036] Therefore, the broadcast having the lower pri-
ority order is considered only when a determination is
made that the upper broadcast does not support the spe-
cific program. Thus, if previous setting is performed such

that the priority order is given to the DAB broadcast, the
RDS broadcast is not considered as far as the DAB
broadcast supports the specific program. Therefore, if
the RDS broadcast starts broadcasting the specific pro-
gram simultaneously or slightly earlier, the DAB broad-
cast can always be listened. If the specific program is
broadcast on only either of the broadcasts, interruption
can reliably be performed.
[0037] Although the foregoing embodiment has been
described about the structure that interruption of traffic
information is performed, the present invention is not lim-
ited to the foregoing structure. A similar process can be
performed if interruption of another program, such as
news, is performed. In the foregoing case, the RDS
broadcast has a structure that a code corresponding to
the TP code is not assigned to the programs except for
traffic information. Therefore, control from which step S2
shown in Fig. 2 is omitted is performed.
[0038] In the foregoing embodiment, the instructed
specific program is the same program (traffic information)
for the DAB broadcast and the RDS broadcast. The
present invention is not limited to the foregoing structure.
If a plurality of programs are instructed and an instructed
news program has been started on the DAB broadcast
and instructed traffic information program has been start-
ed on the RDS broadcast, priority can be given to the
DAB broadcast.
[0039] As described above, according to the present
invention, reproduced sound of a broadcast wave given
high priority can always be listened in a case a specific
program has simultaneously been started on a plurality
of broadcast waves.

Claims

1. A digital-broadcast receiving system comprising:

an FM receiving portion (21,22,23), including an
RDS decoder (23), for receiving an RDS broad-
cast and outputting an FM audio signal and a
DAB receiving portion (11,13,14,15) for receiv-
ing a digital audio broadcast and outputting a
DAB audio signal, each receiving portion having
an interruption receiving function able to inde-
pendently detect the start of a specific program
within the respective audio signals;
a switching portion (2) for selecting the FM audio
signal or the DAB audio signal for output;
priority-order determining means for determin-
ing a priority order which is given to the RDS
broadcast or the digital audio broadcast;
instruction means for allowing a user to turn on
the interruption receiving function to a specific
program to thereby instruct to output the specific
program ; and
a control unit (1) for controlling the switching por-
tion to select for output either the FM audio signal
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or the DAB audio signal in accordance with a
result of instruction made by said instruction
means and the priority-order so that a specific
program detected by the interruption receiving
function and instructed by the instructing means
is output by the switching portion,
wherein the control unit (1) determines whether
or not the specific program can be received via
the broadcast given the high priority-order and
if so, the control unit controls the switching por-
tion to output the specific program via the broad-
cast given the high priority-order, and only when
the specific program cannot be received via the
broadcast having the high priority-order, the
control unit determines whether or not the spe-
cific program can be received via the broadcast
having a low priority-order and if so, the control
unit controls the switching portion to output the
specific program via the broadcast having a low
priority-order; and
wherein the priority-order determining means is
configured to change the priority order on the
basis of a predetermined operation of the control
unit.

Patentansprüche

1. Digitalrundfunk-Empfangssystem, das umfasst:

einen FM-Empfangsabschnitt (21,22,23), der
einen RDS-Dekodierer (23) enthält, zum Emp-
fangen eines RDS-Rundfunks und zum Ausge-
ben eines FM-Audiosignals, sowie einen DAB-
Empfangsabschnitt (11,13,14,15) zum Empfan-
gen eines digitalen Audio-Rundfunks und zum
Ausgeben eines DAB-Audiosignals, wobei jeder
Empfangsabschnitt eine Unterbrechungs-Emp-
fangsfunktion hat, mit der unabhängig der An-
fang einer bestimmten Sendung innerhalb der
jeweiligen Audiosignale erfasst werden kann;
einen Umschaltabschnitt (2) zum Auswählen
des FM-Audiosignals oder des DAB-Audiosi-
gnals zur Ausgabe;
eine Einrichtung zum Bestimmen eines Priori-
tätsranges, mit der ein Prioritätsrang bestimmt
wird, den der RDS-Rundfunk oder der digitale
Audio-Rundfunk erhält;
eine Anweisungseinrichtung, die es einem Be-
nutzer gestattet, die Unterbrechungs-Emp-
fangsfunktion für eine bestimmte Sendung ein-
zuschalten, um so Ausgabe der bestimmten
Sendung anzuweisen; und
eine Steuereinheit (1), mit der der Umschaltab-
schnitt gesteuert wird, um entsprechend einem
Ergebnis einer durch die Anweisungsseinrich-
tung gegebenen Anweisung und
dem Prioritätsrang entweder das FM-Audiosi-

gnal oder das DAB-Audiosignal zur Ausgabe
auszuwählen, so dass eine durch die Unterbre-
chungs-Empfangsfunktion erfasste und durch
die Anweisungseinrichtung angewiesene be-
stimmte Sendung durch den Umschaltabschnitt
ausgegeben wird,
wobei die Steuereinheit (1) feststellt, ob die be-
stimmte Sendung über den Rundfunk empfan-
gen werden kann, der den hohen Prioritätsrang
erhält, und, wenn dies der Fall ist,
die Steuereinheit den Umschaltabschnitt so
steuert, dass er die bestimmte Sendung über
den Rundfunk ausgibt, der den hohen Prioritäts-
rang erhält, und die Steuereinheit nur dann,
wenn die bestimmte Sendung nicht über den
Rundfunk empfangen kann, der den hohen Prio-
ritätsrang hat, feststellt, ob die bestimmte Sen-
dung über den Rundfunk empfangen werden
kann, der einen niedrigen Prioritätsrang hat, und
wenn dies der Fall ist, die Steuereinheit den Um-
schaltabschnitt so steuert, dass er die bestimm-
te Sendung über den Rundfunk ausgibt, der den
niedrigen Prioritätsrang hat; und
wobei die Einrichtung zum Bestimmen des Prio-
ritätsrangs so eingerichtet ist, dass sie den Prio-
ritätsrang auf Basis einer vorgegebenen Betäti-
gung der Steuereinheit ändert.

Revendications

1. Système de réception de diffusion numérique
comprenant :

une partie de réception FM (21, 22, 23), incluant
un décodeur RDS (23), pour recevoir une diffu-
sion RDS et sortir un signal audio FM et une
partie de réception DAB (11, 13, 14, 15) pour
recevoir une diffusion audio numérique et sortir
un signal audio DAB, chaque partie de réception
ayant une fonction de réception d’interruption
capable de détecter indépendamment le début
d’un programme spécifique à l’intérieur des si-
gnaux audio respectifs ;
une partie de commutation (2) pour sélectionner
le signal audio FM ou le signal audio DAB pour
la sortie ;
un moyen de détermination d’ordre de priorité
pour déterminer un ordre de priorité qui est don-
né à la diffusion RDS ou à la diffusion audio
numérique ;
un moyen d’instruction pour permettre à un uti-
lisateur d’allumer la fonction de réception d’in-
terruption pour un programme spécifique afin de
donner ainsi pour instruction de sortir le pro-
gramme spécifique ; et
une unité de commande (1) pour commander la
partie de commutation pour sélectionner la sor-
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tie soit du signal audio FM soit du signal audio
DAB conformément à un résultat d’une instruc-
tion effectuée par ledit moyen d’instruction et à
l’ordre de priorité de sorte qu’un programme
spécifique détecté par la fonction de réception
d’interruption et donné pour instruction par le
moyen d’instruction soit sorti par la partie de
commutation,
dans lequel l’unité de commande (1) détermine
si le programme spécifique peut être reçu ou
non via la diffusion qui s’est vue donner l’ordre
de priorité élevée et si oui, l’unité de commande
commande la partie de commutation pour sortir
le programme spécifique via la diffusion qui s’est
vue donner l’ordre de priorité élevée, et seule-
ment lorsque le programme spécifique ne peut
pas être reçu via la diffusion ayant l’ordre de
priorité élevée, l’unité de commande détermine
si le programme spécifique peut être reçu ou
non via la diffusion ayant un ordre de priorité
faible et si oui, l’unité de commande commande
la partie de commutation pour sortir le program-
me spécifique via la diffusion ayant un ordre de
priorité faible ; et
dans lequel le moyen de détermination d’ordre
de priorité est configuré pour changer l’ordre de
priorité sur la base d’une opération prédétermi-
née de l’unité de commande.
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