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(54) Receiver for receiving Digital Audio Broadcast (DAB) programmes

(57) A receiver of digital audio broadcasting for
broadcasting a plurality of programs through a single
transmission band, comprising: a scanning operation
section and a scanning stop operation section which are
connected to a control section, wherein, by operating
said scanning operation section, at least some of said

plurality of programs are selected in sequence and
broadcast respectively for the designated time and, by
operating said scanning stop operation section during
the broadcasting of a specified program of said plurality
of programs for the designated time, the specified pro-
gram is broadcast successively, thus enabling an easy
search for a favorite program.
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Description

[0001] This invention relates to a receiver for receiv-
ing digital audio broadcasts.
[0002] In Europe, DAB (digital audio broadcasting
conforming to Eureka 147 Standard) has been per-
formed as a digital audio broadcast. The DAB employs
1.5 MHz transmission band width, OFDM (orthogonal
frequency division multiplex) modulation system, and
MPEG audio layer II for data compression of audio sig-
nals and can broadcast a maximum of 64 programs of
digital audio signal and digital data.
[0003] In the DAB, a program is hierarchized, for ex-
ample, as shown in FIG. 5. In detail, the DAB uses 1.5
MHz transmission band for 1 channel as described
herein above, the channel is called "ensemble", and the
ensemble is tuned by tuning to the center frequency of
this ensemble.
[0004] The ensemble is divided into groups called
"service". In the case of FIG. 5, the ensemble is divided
into four services. A service corresponds to one general
FM broadcasting station, and a service is further divided
into several "service components", each service com-
ponent corresponds to one digital audio signal or digital
data. A service component is added with codes called
"sub-channel ID" namely codes SCID 01 to SCID 15 in
the case shown in FIG. 5 to identify the service compo-
nent.
[0005] Therefore, it is necessary to listen to a broad-
cast that an ensemble (frequency) is selected, one serv-
ice is selected from among a plurality of services in the
ensemble, and an desired service component (pro-
gram) is selected from among the selected services.
[0006] However, it is troublesome and inconvenient to
perform the operation as described herein above to lis-
ten to a broadcast. Furthermore, it takes a considerable
amount of time to find a desired program from among
many programs (service component) In addition, it is
dangerous to do such an operation when a user wants
to listen to DAB while driving a car.
[0007] It is the object of the present invention to alle-
viate such a problem.
[0008] To achieve the object of the present invention,
the present invention provides a receiver of digital voice
broadcasting for broadcasting a plurality of programs
through a single transmission band, comprising: a scan-
ning operation section and a scanning stop operation
section which are connected to a control section, where-
in, by operating said scanning operation section, at least
any of said plurality of programs are selected in se-
quence and broadcast respectively for the designated
time and, by operating said scanning stop operation
section during the broadcasting of a specified program
of said plurality of programs for the designated time, the
specified program is broadcast successively. If the sec-
ond key operation is performed when any favorite pro-
gram is being received, the program can be listened to
continuously after that time.

[0009] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings in which:-
[0010] FIG. 1 is a system diagram for illustrating 1 em-
bodiment of the present invention.
[0011] FIG. 2 is a flowchart for describing 1 embodi-
ment of the present invention.
[0012] FIG. 3 is a flowchart for describing 1 embodi-
ment of the present invention.
[0013] FIG. 4 is a flowchart for describing 1 embodi-
ment of the present invention.
[0014] FIG. 5 is a hierarchical diagram for describing
the present invention.
[0015] In FIG. 1, a broadcast wave signal of DAB is
received by antenna 11, the received signal is supplied
to a superheterodyne type tuner circuit 12 and convert-
ed to an intermediate frequency signal, and the interme-
diate frequency signal is supplied to an A/D converter
circuit 13 to generate a digital signal.
[0016] The digital signal is supplied to an orthogonal
demodulation circuit 14 to demodulate the same phase
component (real axis) and orthogonal component (im-
aginal axis), these data are supplied to an FFT (fast Fou-
rier transform) circuit 15 for complex Fourier transfor-
mation to generate frequency component for each sym-
bol, the output is supplied to a Viterbi decoder circuit 16
for deinterleaving and error correction and selecting a
program (service component) to select a digital audio
data of a desired program.
[0017] Subsequently, the selected data is supplied to
an audio decoder 17 for performing decoding process-
ing such as MPEG data expansion, and the decoder cir-
cuit 17 generates the digital audio data of a desired pro-
gram. The generated digital audio data is supplied to a
D/A converter circuit 18 to D/A-convert to an analogue
audio signal, and the audio signal is supplied to a speak-
er 21 by way of an amplifier 19.
[0018] Furthermore, a synchronizing circuit 31 com-
prising, for example, DSP performs AFC of the tuner cir-
cuit 12, and performs processing such as synchroniza-
tion in the FFT circuit 15. A control section, that is, a
microcomputer 32 is provided for system controlling to
thereby take access to predetermined signal between
the synchronizing circuit 31 and Viterbi decoder circuit
16 and audio decoder circuit 17, and selection of recep-
tion frequency (ensemble) in the tuner circuit 12 is per-
formed by way of the synchronizing circuit 31. Further-
more, operation means 333 comprising various opera-
tional keys such as a menu key, selection keys, an in-
troduction scanning introduction scanning stop key, and
an introduction time setting key as input means is con-
nected to the microcomputer 32, and, for example, a dis-
play element 34 comprising an LCD is also connected
to the microcomputer 32.
[0019] When a key corresponding to a desired pro-
gram (service component) out of the operation means
33, the Viterbi decode circuit 16 selects the program by
way of the microcomputer 32, the audio signal of the
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program is supplied to the speaker 21, thus the program
can be listened to. At that time, the display element 34
displays the information on the selected program.
[0020] Furthermore, for example, program selection
routines 100 to 300 as shown in FIG. 2 to FIG. 4 are
ready for use in the microcomputer 32 as a part of the
program executed in the microcomputer 32, and the se-
lection of a program is realized by any one of selection
modes 1 to 3. The case in which an ensemble of the
program content shown in FIG. 5 is received is de-
scribed herein under.

1 Service mode

[0021] For example, when this mode is implemented
during listening to a program 1B in the active state of
the receiver, the program is selected in the order from
program 2A, program 3A, program 4A, and to program
1A, and these programs are received (reproduced) and
changed for, for example, 10 seconds for each program.
For example, when a desired key is pressed during re-
ception of program 3A, after that, program 3A is re-
ceived continuously.
[0022] In other words, in this service mode, service
components of the minimum sub-channel ID out of re-
spective services are selected and received for a pre-
determined amount of time for each service component
successively (introduction scanning operation), and
when the introduction scanning introduction scanning
stop key of the operation means 33 is operated during
reception of an arbitrary program, the service compo-
nent (program) which is being received, that is, program
3A in this case is listened to continuously.
[0023] In detail, when the menu key of the operation
means 33 is pressed, the menu which indicates names
of processing or function is displayed on the display el-
ement 34, and if "introduction function" is selected from
among names, then item names "service mode", "com-
ponent mode", and "all mode" are displayed.
[0024] In this case, if "service mode" is instructed and
selected by a selection key, processing of the microcom-
puter 32 starts from step 101 of the routine 100, and the
number of services included in the ensemble which is
now being received is counted in the next step 102.
[0025] Next, the processing proceeds to step 111, the
first service component next to the service including the
service component which is received until now is select-
ed and received. In this case, program 1B is being re-
ceived and the service which includes program 1B is the
service 1, and the next service is the service 2 and the
first service component is the service component 2A,
therefore program 2A is scanned and selected. The
service next to the service 4 which is the last service is
the service 1.
[0026] Subsequently, the processing proceeds to
step 112, whether the amount of time set by a user pre-
viously, or 10 seconds has passed after the service com-
ponent which is now being received is selected is

checked, if the check result is NO, the processing pro-
ceeds to step 113 from step 112. It is checked whether
the introduction scanning stop key of the operation
means 33 is pressed in step 113, and if the check result
is NO, the processing returns to step 112 from step 113.
[0027] Therefore, steps 112 and 113 are repeated af-
ter that time, the service component which is now being
received is received at longest for, 10 minutes from se-
lection of this service component.
[0028] If 10 seconds has passed without the stop
pressed, it is detected in step 112, the processing pro-
ceeds to step 114 from step 112, and whether the first
service component has been received is checked for all
the services counted in step 102, that is in this case,
whether all the programs 1A to 4A are received is
checked.
[0029] If first service components of all the services
are not received, then the processing returns to step 111
from step 114, the service component is switched to the
first service component of the next service as described
herein above and received.
[0030] Therefore, if the introduction scanning stop key
is not pressed, the first service components of respec-
tive services are received for, for example, 10 seconds
each successively as shown with the arrow 1.
[0031] If the first service component of any one of
services is received (at that time, steps 112 and 113 are
repeated) and the introduction scanning stop key is
pressed, then it is detected in step 113, and the process-
ing proceeds to step 129 from step 113 and is brought
to an end of the routine 100. Therefore, after that time,
the program (service component) which is being re-
ceived when the introduction scanning stop key is
pressed is received continuously.
[0032] If it is detected that the first service compo-
nents of all the services are received in step 114, the
processing proceeds to step 121 from step 114, the
service component which has been received before the
routine 100 is implemented in step 121, namely program
1B in this case, is selected and received, and thereafter
the routine 100 is brought to and end at step 129. There-
fore if the first service component of any service is not
selected, the processing is returns to reception of the
original program.
[0033] Accordingly, in this service mode, as shown
with the arrow 1, the first programs (service compo-
nents) of respective services can be listened to for, for
example, 10 minutes each, and when the introduction
scanning stop key is pressed during listening to the pro-
gram which the user want to listen to, the program can
be listened to continuously after that time. In this case,
each program can be received for ten minutes. Howev-
er, the user can set this reception time with the introduc-
tion time setting key in the range from the shortest time
when the user can check the contents of each program,
for example, 3 seconds to the time when the user can
sufficiently check the contents of each program, for ex-
ample, 20 seconds or so.
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2 Component mode

[0034] In FIG. 5, this mode is implemented when, for
example, program 1B is listened to, then as shown in
FIG. 5 with the arrow 2, the program is selected in the
order from program 1C, program ID, program 1E, and
to program 1A and respective programs are received
(reproduced) for, for example, 10 seconds each. When
the introduction scanning stop key is pressed during re-
ception of, for example, program 3E, program 3E are
received continuously after that time.
[0035] In other words, in the component mode, serv-
ice components are selected successively and received
for a predetermined amount of time each in the service
which has been received until now, and when a prede-
termined key is operated during reception, the service
component which is being received at that time is re-
ceived continuously after that time.
[0036] In detail, when the menu is displayed on the
display element 34, selection key "introduction function"
item is selected, and selection key "component mode"
is selected by use of the menu key, then the processing
of the microcomputer 32 starts from step 201 of the rou-
tine 200, and the number of service components includ-
ed in the service which is being received is counted in
the next step 202.
[0037] Thereafter, the processing proceeds to step
211, the service component next to the service compo-
nent which has been received until that time is selected
and received. In this case, program 1B is being re-
ceived, and the next service component is the service
component 1C, therefore program 1C is selected and
received. The service component next to the service
component 1E is regarded as the service component
1A. Namely, the service component next to the last serv-
ice component is regarded as the first service compo-
nent.
[0038] Subsequently, the processing proceeds to
step 212, whether, for example, 10 seconds has passed
after the service component which is now being re-
ceived is selected is checked, and if the check result is
NO, the processing proceeds to step 213 from step 212,
and it is checked whether the introduction scanning stop
key of the operation means 33 is pressed in step 213,
and if the check result is NO, the processing returns to
step 212 from step 213.
[0039] Accordingly, steps 212 and 213 are repeated
after that, the service component which is being re-
ceived now is received at longest for, for example, 10
seconds after the service component is selected.
[0040] If 10 seconds has passed without the introduc-
tion scanning stop key pressed, it is detected in step
212, the processing proceeds to step 214 from step 212,
and whether all the service components counted in step
202 are received is checked, in this case whether all the
programs 1A to 1E are received is checked.
[0041] If all the service components are not received,
then the processing returns to step 211 from step 214,

the service component is switched to the service com-
ponent of the next service as described herein above
and received.
[0042] Therefore if the introduction scanning stop key
is not pressed, then respective service components are
received successively for, for example, 10 seconds
each as shown with the arrow 2.
[0043] If the introduction scanning stop key is pressed
during reception of any one of service components (at
that time steps 212 and 213 are repeated), then it is de-
tected in step 213, and the processing proceeds to step
229 from step 213 and the routine 200 is brought to an
end. Therefore, the program (service component) which
is being received when the introduction scanning stop
key is pressed is received continuously after that time.
[0044] If it is detected that the service components of
all the services are received in step 214, then the
processing proceeds to step 221 from step 214, and the
service component which has been received before the
routine 200 is implemented, in this case program 1B, is
selected and received, and thereafter the routine 200 is
brought to an end at the step 229. Therefore, if any one
of all service components of the service which is being
received is not selected, then the processing returns to
the reception of the original program.
[0045] Accordingly, in the case of this component
mode, all the programs (service components) of the
service which is being received until that time are lis-
tened to successively for, for example, 10 minutes each,
and when the introduction scanning stop key is pressed
during reception of any favorite program, the program
can be listened to continuously after that time.

3 All mode

[0046] When this mode is implemented when, for ex-
ample, program 1B is listened to, the program is select-
ed in the order from program 2A program 2C, program
3A,.... program 3E, program 4A, program 4B, and to pro-
gram 1A, ..., program 1E and received (reproduced) for,
for example, 10 seconds each. When the introduction
scanning stop key is pressed during reception of, for ex-
ample, program 3A, then the program 3A is received
continuously after that time.
[0047] In other words, in the all mode, all the service
components are received for a predetermined amount
of time each with changing the service component from
the service component next to the service component
which is being received at that time in the order of sub-
channel ID for a predetermined amount of time each,
and when a predetermined key is operated during re-
ception of a service component, the service component
which is being received at that time is received contin-
uously after that time.
[0048] In other words, when the menu is displayed on
the display element 34 with the menu key, "introduction
function" item is selected with the selection key, and "all
mode" is selected with the selection key, then the
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processing of the microcomputer 32 starts from step 301
of the routine 300, and the number of services included
in the ensemble which is being received now is counted
in step 302.
[0049] Thereafter, the processing proceeds to step
311, the first service component of the service next to
the service including the service component which is be-
ing received until that time is selected and received. In
this case, the program 1B is being received, the service
which includes program 1B is the service 1, the next
service is the service 2, and the first service component
of the service 2 is the service component 2A, therefore
program 2A is selected and received.
[0050] Next, the processing proceeds to step 312,
and the number of service components included in the
service which is being received now is counted. Subse-
quently, the processing proceeds to step 313, it is
checked whether, for example, 10 seconds has passed
from selection of the service component which is now
being received, and if the check result is NO, the
processing proceeds to step 314 from step 313. It is
checked whether the introduction scanning stop key of
the operation means 33 is pressed in step 314, and if
the check result is NO, the processing returns to step
313 from step 314.
[0051] Accordingly, steps 313 and 314 are repeated
after that time, the service component is received for at
longest, for example, 10 seconds from the time when
the service component which is now being received is
selected.
[0052] If 10 seconds has passed without the introduc-
tion scanning stop key pressed, it is detected in step
313, then the process proceeds to step 315 from step
313, and it is checked whether all the service compo-
nents which have been counted in step 312 are re-
ceived, in this case whether all the programs 2A to 2C
are received.
[0053] If it is detected that all the service components
of the service which is now being received are not re-
ceived as the result of the check, the processing pro-
ceeds to step 316 from step 315, and the service com-
ponent next to the service component which has been
received until that time is selected and received. In this
case, program 2A is being received and the next service
component is the service component 2B, therefore pro-
gram 2B is selected and received. Thereafter, the
processing returns to step 313.
[0054] Therefore, if the introduction scanning stop key
is not pressed after that time, respective service com-
ponents in the service which is now being received are
received successively for, for example, 10 seconds
each.
[0055] If the introduction scanning stop key is pressed
during reception of any service component (at that time
steps 313 and 314 are repeated), it is detected in step
314, then the processing proceeds to step 329 from step
314, and the routine 300 is brought to an end. Accord-
ingly, the program (service component) which is being

received at the time when the introduction scanning stop
key is pressed is received continuously after that time.
[0056] On the other hand, if it is detected that all the
service components in the service which is being re-
ceived are received in step 315, then the processing
proceeds to step 317 from step 315, whether, for exam-
ple, the first service components in all the services
counted in step 302 are received, in this case whether
all the programs 1A to 4A are received, is checked.
[0057] If it is detected that the first service compo-
nents of all the services are not received, then the
processing returns to step 311 from step 317, the serv-
ice component is switched to the first service component
of the next service and received.
[0058] Therefore, if the introduction scanning stop key
is not pressed, then the service is changed successive-
ly, and all the service components in the service are re-
ceived successively for, for example, 10 seconds for
each service.
[0059] If the first service components in all the serv-
ices counted in step 302 are received in step 317, then
the processing proceeds to step 321 from step 317, and
the service component which has been received in step
321 until the time when the routine 300 is implemented,
in this case program 1B, is selected and received, there-
after the routine 300 is brought to an end at step 329.
Therefore, if any one of all the service components in
the service which is being received is not selected, then
the processing returns to the reception of the original
program.
[0060] Therefore, in the case of all mode, the service
is changed successively, all the programs (service com-
ponents) in the service can be listened to, for 10 sec-
onds each, and if the introduction scanning stop key is
pressed when any favorite program is being listened to,
then the program can be listened to continuously after
that time.
[0061] As described herein above, according to the
receiver shown in FIG. 1, the program is not only select-
ed and received by general key operation but also se-
lected and received additionally by service mode, com-
ponent mode, or all mode. When the program is select-
ed and received by service mode, component mode, or
all mode, the respective programs are received for, for
example, 10 seconds each, and the introduction scan-
ning stop key may be pressed when a favorite program
is being listened to.
[0062] Therefore, according to the receiver shown in
FIG. 1, a preferable program is selected and received
simply with less key operation. Because it is not neces-
sary to see the display element 34 when a program is
selected, safety is secured in the case that a program
is selected and listened to during car driving.
[0063] In the case of service mode described herein
above, the case that, for example when program 1B is
listened to, the program is selected successively in the
order from program 2A, program 3A, program 4A, and
to program 1A and received for 10 seconds each, how-
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ever otherwise, the case that the program is selected
successively in the order from program 2B, program 3B,
and to program 4B for 10 seconds each may be em-
ployed.
[0064] In other words, if the service component which
is being received when the service mode is started is
the n-th service component in the service, n-th service
components of respective services are selected succes-
sively and received for 10 seconds each. At that time, if
there is no n-th service component in a service, then the
selection and reception of the service component are
skipped, or otherwise the service component having the
maximum sub-channel ID in the service may be select-
ed and received.
[0065] In the case described herein above, the all
mode is implemented when, for example, program 1B
is listened to, the program is selected successively in
the order from program 2A, → ... → program 2C → pro-
gram 3A → ... → program 3E → program 4A → program
48 → program 1A → ... → program 1E and received for
10 seconds each, however otherwise, the program is
selected in the order of sub-channel ID, namely from
program 1C → ... program 1E → program 2A → ... →
program 2C → program 3A → ... → program 3E → pro-
gram 4A → program 48 → program 1A → ... program
1E, and received for 10 seconds each.
[0066] Furthermore, in the above-mentioned case, af-
ter 1 cycle of service components is received, the oper-
ation returns to the original program, however other-
wise, the selection and reception of the service compo-
nent may be continued for 2 cycles or more or a prede-
termined amount of time.
[0067] According to the present invention, a preferred
program is selected and listened to simply with less op-
eration. Furthermore, because it is not necessary to see
the display, safety is secured when a program is select-
ed and listened to while driving a car.

Claims

1. A receiver for receiving digital audio broadcasting
in which a plurality of programs are broadcast
through a single transmission band, said digital au-
dio broadcasting receiver comprising:

a control section comprised of a microcomput-
er; and
a scanning operation section and a scanning
stop operation section which are connected to
said control section, in which
the operation of said scanning operation sec-
tion is such that at least some of said plurality
of programs are selected in sequence and the
selected programs are received respectively
for a designated time, and
when said scanning stop operation section is
operated while an arbitrary program of said plu-

rality of programs is being received, said arbi-
trary program is selected to be received subse-
quently.

2. A digital audio broadcasting receiver as claimed in
claim 1, wherein a mode of operation of said scan-
ning operation section is such that said plurality of
programs are classified into a plurality of groups
and one program only in each of said groups is se-
lected in sequence from each of said groups and
received respectively for the designated time.

3. A digital audio broadcasting receiver as claimed in
claim 1 or 2, wherein said plurality of programs are
classified into a plurality of groups and a mode of
operation of said scanning operation section is such
that each program in the group including the pro-
gram being broadcast during the operation of the
scanning operation section is selected in sequence
and received for the designated time.

4. A digital audio broadcasting receiver as claimed in
claim 1, 2 or 3, wherein a mode of operation of said
scanning operation section is such that all of said
plurality of programs are selected in sequence and
received respectively for the designated time.

5. A digital audio broadcasting receiver as claimed in
claim 1, wherein

said plurality of programs are broadcast sepa-
rately in group units,
if a first mode is selected, one program only
from each group is selected successively and
received for a predetermined amount of time,
and
when said scanning stop operation section is
operated during reception, the program which
is being received at that time is received con-
tinuously after that time,
if a second mode is selected, respective pro-
grams in the group including the program which
is being received when the second mode is se-
lected are selected successively and received
for a predetermined amount of time each, and
when said scanning stop operation section is
operated, the program which is being received
at that time is received continuously after that
time, and
if a third mode is selected, all said plurality of
programs are selected successively and re-
ceived for a predetermined amount of time
each, and
when said scanning stop operation section is
operated, the program which is being received
at that time is received continuously after that
time.

9 10



EP 0 986 199 A2

7

5

10

15

20

25

30

35

40

45

50

55

6. A digital audio broadcasting receiver as claimed in
any one of the preceding claims, wherein said
amount of time for which each program is selected
and received is settable by a user.

7. A digital audio broadcasting receiver as claimed in
any one of the preceding claims, wherein

said digital audio broadcast is DAB,
said transmission band is an ensemble,
said group is a service, and
said program is a service component.
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