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(54) METHOD OF RECEIVING A RADIO PROGRAM AND RADIO RECEIVER

(67)  The invention relates to a method for receiving
a radio program and an on-vehicle radio receiver. Ac-
cording to an exemplary embodiment of the invention, a
method of receiving a radio program by a radio receiver
placed in a vehicle comprises obtaining information on a
future route of the vehicle, obtaining information on at
least one radio program available on the future route and
displaying the information on the at least one radio pro-
gram on a display of the vehicle, receiving a user input
selecting one of the at least one radio program, deter-
mining whether or not the selected radio program is avail-
able in a current location of the vehicle, and when the
selected radio program is not available in the current lo-
cation, receiving an IP radio service which is a real-time
streaming service of the selected radio program.
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Description

[0001] The presentinvention relates to receiving radio
broadcasting, in particular to a method for receiving a
radio program and an on-vehicle radio receiver.

[0002] Mostvehiclesare equipped with aradioreceiver
for receiving radio broadcasting which includes an AM
radio service, a FM radio service, and a digital radio serv-
ice like a digital audio broadcasting (DAB). An on-vehicle
radio receiver may provide passengers of a vehicle with
a radio program list containing information about availa-
ble radio programs through a display placed in the vehi-
cle. When a passenger selects one of the available radio
programs on the list, the radio receiver starts receiving
the selected radio program. In the conventional art, how-
ever, the list provided with the passengers contains in-
formation only about radio programs which are available
in a location where the vehicle is currently located, which
places some restrictions on the scope of user selection.
[0003] It would be therefore beneficial to provide a
method of receiving a radio program and an on-vehicle
radio receiver which allows for extending the scope of
user selection. Further, it would also be beneficial to pro-
vide a vehicle equipped with such a radio receiver.
[0004] Exemplary embodiments of the invention in-
clude a method of receiving a radio program by a radio
receiver placed in a vehicle, comprising obtaining infor-
mation on a future route of the vehicle, obtaining infor-
mation on at least one radio program available on the
future route and displaying the information on the atleast
one radio program on a display of the vehicle, receiving
a user input selecting one of the at least one radio pro-
gram, determining whether or not the selected radio pro-
gram is available in a current location of the vehicle, and
when the selected radio program is not available in the
current location, receiving an IP radio service which is a
real-time streaming service of the selected radio pro-
gram.

[0005] A number of optional features for the method
are set out in the following. These features may be real-
ized in particular embodiments, alone or in combination
with any of the other features.

[0006] According to a further embodiment, the method
may further comprise switching the IP radio service into
the selected radio program when the selected radio pro-
gram becomes available while the vehicle is driving on
the future route.

[0007] According to a further embodiment, the infor-
mation on the future route may be obtained from a nav-
igation system or an artificial intelligence (Al) system of
the vehicle. The Al system for predicting the future route
of the vehicle may be implemented by a known technol-
ogy.

[0008] According to a further embodiment, obtaining
the information on the at least one radio program may
comprise obtaining information on at least one first radio
program which is available in the current location of the
vehicle and obtaining information on at least one second
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radio program which is not currently available, but will be
available in the near future within a predefined area from
the current location of the vehicle on the future route.
[0009] According to a further embodiment, obtaining
the information on the at least one radio program may
comprise obtaining information on at least one first radio
program which is available in the current location of the
vehicle, and obtaining information on at least one second
radio program which is not currently available, but will be
available in the near future within a predefined time period
from the currentlocation of the vehicle on the future route.
[0010] According to a further embodiment, an availa-
bility of the at least one second radio program in the near
future may be determined based on a reception signal
strength of the at least one second radio program at a
specific location. Alternatively, an availability of the at
least one second radio program in the near future may
be determined based on a output signal strength of the
at least one radio program and a location a radio station
which broadcasts the at least one radio program.
[0011] Exemplary embodiments of the invention in-
clude a radio receiver placed in a vehicle, comprising a
display, an input unit for receiving a user input, a radio
tuner for receiving a radio program from a radio broad-
casting station, a mobile communication unitfor receiving
an IP radio service through the Internet, an IP radio player
for playing the received IP radio service, and a control
unit configured to obtain information on a future route of
the vehicle, obtain information on at least one radio pro-
gram available on the future route and displaying the in-
formation on the at least one radio program on the display
of the vehicle, receive a user input selecting one of the
at least one radio program, determine whether or not the
selected radio program is available in a current location
of the vehicle, and when the selected radio program is
not available in the current location, receive an IP radio
service which is a real-time streaming service of the se-
lected radio program.

[0012] A number of optional features for the radio re-
ceiver are set out in the following. These features may
be realized in particular embodiments, alone or in com-
bination with any of the other features.

[0013] According to anembodimentof the radio receiv-
er of the present invention, the control unit may be con-
figured to obtain the information on the future route from
a navigation system or an artificial intelligence (Al) sys-
tem of the vehicle.

[0014] According to a further embodiment of the radio
receiver, the information on the at least one radio pro-
gram available on the future route may comprise infor-
mation on at least one first radio program which is avail-
able in the current location of the vehicle, and information
on at least one second radio program which is not cur-
rently available, but will be available in the near future
within a predefined area from the current location of the
vehicle on the future route.

[0015] According to a further embodiment of the radio
receiver, the information on the at least one radio pro-
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gram available on the future route may comprise infor-
mation on at least one first radio program which is avail-
able in the current location of the vehicle, and information
on at least one second radio program which is not cur-
rently available, but will be available in the near future
within a predefined time period from the current location
of the vehicle on the future route.

[0016] According to a further embodiment of the radio
receiver, an availability of the at least one second radio
program in the near future may be determined based on
a reception signal strength of the at least one second
radio program at a specific location. Alternatively, an
availability of the at least one second radio program in
the near future may be determined based on a output
signal strength of the at least one radio program and a
location a radio station which broadcasts the at least one
radio program.

[0017] According to a further embodiment of the
present invention, the at least one radio program may
include a FM radio program, a digital audio broadcasting
(DAB) program, or an AM radio program.

[0018] Exemplary embodiments of the invention in-
clude a vehicle equipped with the radio receiver accord-
ing to the embodiments of the invention.

[0019] According to the embodiments of the present
invention described herein, a radio program list contain-
ing both radio programs which are currently available and
radio programs which are not currently available, but will
be available in the near future can be provided to pas-
sengers of a vehicle and thereby increasing the number
of listed radio programs and thereby extending the scope
of user selection.

[0020] In the following an exemplary embodiment of
the invention is described with reference to the enclosed
figures.
Fig. 1  is a schematic diagram depicting a configura-
tion of a radio broadcasting system according
to an exemplary embodiment of the invention.
Fig. 2 is a schematic diagram depicting a configura-
tion of a radio receiver according to an exem-
plary embodiment of the invention.

Fig. 3 is a flowchart showing al process according to
an exemplary embodiment of the invention.
Fig. 4 is a diagram illustrating an example of a radio
program management table according to an ex-
emplary embodiment of the invention.

Fig. 5 is a diagram illustrating another example of a
radio program management table according to
an exemplary embodiment of the invention.
Fig. 6 is a schematic diagram illustrating an effect of
an exemplary embodiment of the invention.
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[0021] Fig. 1is a schematic diagram depicting a con-
figuration of a radio broadcasting system according to an
exemplary embodiment of the invention.

[0022] With reference to Fig. 1, the radio broadcasting
system comprises an on-vehicle radio receiver 1, a plu-
rality of radio broadcasting stations 2, aradio DNS server
5, and a plurality of IP radio provider servers 4. The radio
receiver 1 is configured to receive radio programs, i.e.
radio broadcasting services, from the the radio broad-
casting stations 2. The radio programs may include AM
programs, FM programs and digital radio programs like
digital audio broadcasting (DAB). The radio receiver 1 is
also configured to receive IP radio programs from the IP
radio provider servers 4 through the Internet 3. The radio
DNS server 5 provides URL information of the IP radio
provider servers 4.

[0023] An IP radio program provided via the Internet 3
may be a real-time streaming service of a radio program
broadcast by a radio broadcasting station 2. This rela-
tionship between a radio program and an IP radio pro-
gram which is a real-time streaming service of the radio
program may be called as "a simultaneous broadcasting
relationship”. In other words, the same contents of a radio
program may be broadcast by a radio broadcasting sta-
tion 2 and be streamlined via the Internet 3 simultane-
ously or with a slight time difference.

[0024] Fig. 2 is a schematic diagram depicting a con-
figuration of a radio receiver 1 according to an exemplary
embodiment of the invention. As shown in Fig. 1, the
radioreceiver 1 of Fig. 2 may an on-vehicle radio receiver.
[0025] Referring to Fig. 2, the radio receiver 1 com-
prises a control unit 11, and an input unit 12, a display
unit 13, a memory 14, a mobile communication unit 15,
a DAB tuner 16, a FM tuner 17, an IP radio player 18, a
selector 19, an amplifier 20, and a speaker 21. In Fig. 2,
at least one of an artificial intelligence (Al) system 30 or
a navigation (NAVI) system 40 is provided in the vehicle
6 to provide the control unit 11 with information about a
future route of the vehicle 6. The Al system 30 is config-
ured to predict the future route which the vehicle 6 will
be traveling in the near future. The Al system 30 for pre-
dicting the future route of the vehicle may be implemented
by a known technology. For example, an artificial intelli-
gence technology like "deep learning" has been devel-
oped to predict the future route. The Al system 30 may
be implemented by utilizing the deep learning algorithm.
US 2005/0102098 A1 discloses an adaptive navigation
system with artificial intelligence.

[0026] It may also be possible for the Al system 30 or
the NAVI system 40 to be implemented as a component
of the radio receiver 1.

[0027] The control unit 11 is configured to control each
unit of the radio receiver 1 to perform its overall opera-
tions of an embodiment of the present invention, as will
be discussed below in detail. The input unit 12 is config-
ured to receive an user input such as a turn-on/off in-
struction, a channel selection, and a volume-up/down
etc. The display unit 13 is configured to display informa-
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tion about radio programs, e.g. a list of available radio
programs and contents relating to a radio program that
the radio receiver 1 is or will be receiving. The memory
14 is configured to store data, information, and pro-
grams/applications which are necessary for performing
the operations of the radio receiver 1. The mobile com-
munication unit 15 is configured to perform wireless com-
munications to receive IP radio programs, i.e. IP radio
streaming services through the Internet 3.

[0028] The DAB tuner 16 is configured to receive radio
frequency (RF) signals of a digital radio service/program
following the Digital Audio Broadcasting (DAB) technical
standard and to convert the received RF signals into in-
termediate signals which can be further processed by
the radio receiver 1 to produce audio sound. The FM
tuner 17 is configured to receive RF signals of a FM radio
program and to convert them into intermediate signals
for further processing in the radio receiver 1. The radio
receiver 1 may comprise two or more DAB tuners 16 and
FM tuners 17. The radio receiver 1 may further comprise
a plurality of AM tuners for receiving an AM radio service.
The IP radio player 18 is configured to convert IP radio
program signals received by the mobile communication
unit 15 to produce audio sound.

[0029] The selector 19 is configured to select one of
sound output from the DAB tuner 16, sound output from
the FM tuner 17, and sound output from the IP radio play-
er 18, and to output the selected sound. The amplifier 20
is configured to amplify sound output from the selector
19 and output the amplified sound via the speaker 21.
[0030] Fig. 3 is aflowchart showing an overall process
performed by the control unit 11 of the radio receiver 1
according to an exemplary embodiment of the invention.
Reference will also be made to Fig. 1 and Fig. 2 to de-
scribe the embodiment of Fig. 3.

[0031] Referring to Fig. 3, upon turning on the radio
receiver 1 by a passenger of the vehicle 6, the process
starts and, at S31, the control unit 11 obtains information
about a future route of the vehicle 6 from the Al system
30 or the NAVI system 40. At S32, the control unit 11
obtains a list of radio programs available on the future
route and displays the list through the display unit 13.
Thelistmayinclude atleastone DAB radio service and/or
at least one FM radio service available within the prede-
fined area on the future route. The list may further include
AM radio services available on the future route. The list
may contain information about a program identification
(PI), a program name (PS), and/or a frequency of the
available radio programs.

[0032] The list may comprise two parts. The first part
contains currently available radio programs and the sec-
ond part contains radio programs which are not currently
available, but will be available in the near future, i.e. within
the predefined area, e.g. within 10km or within 30 minutes
running distance from a current spot where the vehicle
6 is currently located.

[0033] Theinformation aboutthe currently available ra-
dio programs may be obtained using multiple tuners. In
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particular, as described above, the radio receiver 1 may
comprise a plurality of DAB tuners 16 and a plurality of
FM tuners 17. One of the plurality of DAB tuners 16 may
be used to receive a DAB radio program and another
DAB tuner 16 may scan all channels to detect currently
available DAB radio programs. The plurality of FM tuners
17 may work the same way. In this way, the control unit
11 may obtain the currently available radio programs on
the spot where the vehicle 6 is currently located.

[0034] Fig. 4 shows a radio program management ta-
ble containing information about DAB/FM radio pro-
grams. The table of Fig. 4 may be stored in the memory
14 of the radio receiver 1. The second part of the list
which contains the radio programs, which are not cur-
rently available, but will be available in the near future,
may be obtained using the table shown in Fig. 4.
[0035] Referring to Fig. 4, the table comprises a pro-
gram ID field, a program name field, and an IP radio ID
field, a reception quality field, and a location field. The
program ID field contains identification information of a
DAB/FM/MA radio program. The program name filed
contains a program name of a corresponding radio pro-
gram. The IP radio ID field contains location information,
e.g. a uniform resource locator (URL) of an IP radio pro-
vider server providing an IP radio service which has the
simultaneous broadcasting relationship with the corre-
sponding radio program. The reception quality field con-
tains quality information, e.g. a strength of reception sig-
nals of the corresponding radio program at a specific lo-
cation. The strength of reception signals may be repre-
sented in the unit of dBuV/m for example. The location
filed contains location information, e.g. a GPS coordi-
nate, of the specific location where the strength of recep-
tion signals are measured. The strength of reception sig-
nals may be measured by the radio receiver 1 at a certain
location while the radio receiver 1 is receiving a corre-
sponding radio program, and the measured quality and
the location information may be added into the table of
Fig. 4 whenever the radio receiver 1 receives a radio
program. Alternatively, reception quality information and
location information may be provided beforehand by a
relevant organization, e.g. https://fmscan.org.

[0036] Based on the reception quality information and
the location information for a certain radio program in-
cluded in the table of Fig. 4, the control unit 11 of the
radio receiver 1 may predict if the radio program is avail-
able in the near future within the predefined area on the
future route. In this way, the control unit 11 can obtain
the second part of the list which contains radio programs,
which are not currently available, but will be available in
the near future within the predefined area on the future
route.

[0037] Further referring to Fig. 3, after displaying the
list containing the first and second parts of available radio
programs on the display unit 13, the control unit 11 re-
ceives a user input through the input unit 12 selecting
one of the available radio programs at S33. Upon receiv-
ing the user input, at S34, the control unit 11 determines
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if the selected radio program is currently available, i.e.
determining if the selected radio program belongs to the
first part or the second part of the list. If the answer is
positive, the control unit 11 controls the DAB tuner 16 or
the FM tuner 17 to receive the selected DAB or FM radio
program at S35. If the answer is negative, i.e. if the se-
lected radio program is not currently available, at S36,
the control unit 11 starts receiving an IP radio program
which is a real-time streaming service of the selected
radio program, i.e. which has the simultaneous broad-
casting relationship with the selected radio program. The
control unit 11 can receive the IP radio program using
the IP radio ID included in the table of Fig. 4.

[0038] AtS37,the control unit11 checks if a predefined
time has passed to periodically update the available radio
programs. If the answer is positive, the process returns
to S32 to obtain and display an updated list of available
radio programs. If the answer is negative and the radio
receiver is not turned off at S38, however, the process
returns to S34 to check if the selected radio program is
currently available. When the selected radio program is
currently available, the control unit 11 switches the IP
radio program with the selected radio program. In other
words, the control unit 11 stops receiving the IP radio
program and then starts receiving the selected FM or
DAB program.

[0039] Fig. 5 shows an another example of the radio
program managementtable containing information about
DAB/FM radio programs. Compared to the example of
Fig. 4, the reception quality field is replaced with an output
quality filed which contains a signal strength of a radio
program broadcast by a radio station 2 and the location
field contains location information of the radio station 2.
Based on the output quality information and the location
information for a certain radio program included in the
table of Fig. 5, the control unit 11 of the radio receiver 1
may predict if the radio program is available in the near
future within the predefined area on the future route. In
this way, the control unit 11 can obtain the second part
of the list which contains radio programs, which are not
currently available, but will be available in the near future
within the predefined area on the future route.

[0040] A further another example of the radio program
management table may contain the reception quality filed
and the location field of Fig. 4, and the output quality filed
and the location field of Fig. 5, based upon which the
control unit 11 can obtain the second part of the list which
contains radio programs, which are not currently availa-
ble, but will be available in the near future within the pre-
defined area on the future route.

[0041] Fig. 6 is a schematic diagram illustrating an ef-
fect of an exemplary embodiment of the invention. Fig.
6(a) shows thata DAB program named "DAB_A"is avail-
able in a circled area only and that a radio receiver 1
placed in a vehicle 6 can detect the availability of DAB_A
when the vehicle 6 arrives at a point "A". On the other
hand, in Fig. 6(b), the radio receiver 1 can predetermine
the availability of DAB_A at a point "B" even before the
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vehicle 6 approaches the point "A" and display the rele-
vant information of DAB_A. If DAB_A is selected by a
passenger of the vehicle 6 before the vehicle 6 arrives
at the point "A," the radio receiver 1 starts receiving an
IP radio service which has a simultaneous broadcasting
relationship with DAB_A. In this way, as shown in Fig.
6(c), the available area of DAB_A can be virtually en-
larged and thereby extending the scope of user selection.
[0042] While the invention has been described with ref-
erence to exemplary embodiments, it will be understood
by those skilled in the art that various changes may be
made and equivalents may be substituted for elements
thereof without departing from the scope of the invention.
In addition, many modifications may be made to adopt a
particular situation or material to the teachings of the in-
vention without departing from the essential scope there-
of. Therefore, itis intended that the invention is not limited
to the particular embodiments disclosed, but that the in-
vention includes all embodiments falling within the scope
of the claims.

Claims

1. A method of receiving a radio program by a radio
receiver (1) placed in a vehicle (6), the method com-
prising:

obtaining information (S31) on a future route of
the vehicle (6);

obtaining (S32) information on at least one radio
program available on the future route and dis-
playing the information on the at least one radio
program on a display of the vehicle (6);
receiving (S33) a user input selecting one of the
at least one radio program;

determining (S34) whether or not the selected
radio program is available in a current location
of the vehicle (6); and

when the selected radio program is not available
in the current location, receiving (S36) an IP ra-
dio service which is a real-time streaming serv-
ice of the selected radio program.

2. The method according to claim 1, further comprising
switching the IP radio service into the selected radio
program when the selected radio program becomes
available while the vehicle (6) is driving on the future
route.

3. The method according to claim 1 or 2, wherein the
information on the future route is obtained from a
navigation system (40) or an artificial intelligence (Al)
system (30) of the vehicle (6).

4. The method according to any of the preceding
claims, wherein obtaining the information on the at
least one radio program comprises:
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obtaining information on at least one first radio
programwhichis available in the currentlocation
of the vehicle (6); and

obtaining information on at least one second ra-
dio program which is not currently available, but
will be available in the near future within a pre-
defined area from the current location of the ve-
hicle (6) on the future route.

The method according to any of claims 1-4, wherein
obtaining the information on the at least one radio
program comprises:

obtaining information on at least one first radio
programwhichis available in the currentlocation
of the vehicle (6); and

obtaining information on at least one second ra-
dio program which is not currently available, but
will be available in the near future within a pre-
defined time period from the current location of
the vehicle (6) on the future route.

The method according to claim 4 or 5, wherein an
availability of the at least one second radio program
in the near future is determined based on a reception
signal strength of the at least one second radio pro-
gram at a specific location.

The method according to claim 4 or 5, wherein an
availability of the at least one second radio program
in the near future is determined based on a output
signal strength of the at least one radio program and
a location the radio station.

A radio receiver (1) placed in a vehicle for receiving
a radio program, the radio receiver comprising:

a display (13);

an input unit (12) for receiving a user input;

a radio tuner (16, 17) for receiving a radio pro-
gram from a radio broadcasting station (2):

amobile communication unit (15) for receiv-
ing an IP radio service through the Internet
3);

an IP radio player (18) for playing the re-
ceived IP radio service;

a control unit (11) configured to:

obtain information on a future route of
the vehicle (6);

obtain information on at least one radio
program available on the future route
and displaying the information on the
at least one radio program on the dis-
play (13) of the vehicle (6);

receive a userinput selecting one of the
at least one radio program through the

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

input unit (12);

determine whether or not the selected
radio program is available in a current
location of the vehicle (6); and

when the selected radio program is not
available inthe currentlocation, receive
an IP radio service which is a real-time
streaming service of the selected radio
program.

The radio receiver according to claim 8, wherein the
control unit (11) is further configured to switch the IP
radio service into the selected radio program when
the selected radio program becomes available while
the vehicle (6) is driving on the future route.

The radio receiver according to claim 8 or 9, wherein
the control unit (11) is configured to obtain the infor-
mation on the future route from a navigation system
(40) or an artificial intelligence (Al) system (30) of
the vehicle (6).

The radio receiver according to any of claims 8-11,
wherein the information on the at least one radio pro-
gram available on the future route comprises:

information on at least one first radio program
which is available in the current location of the
vehicle (6); and

information on at least one second radio pro-
gram which is not currently available, but will be
available in the near future within a predefined
area from the current location of the vehicle (6)
on the future route.

The radio receiver according to any of claims 8-11,
wherein the information on the at least one radio pro-
gram available on the future route comprises:

information on at least one first radio program
which is available in the current location of the
vehicle (6); and

information on at least one second radio pro-
gram which not currently available, but will be
available in the near future within a predefined
time period from the current location of the ve-
hicle (6) on the future route.

The radio receiver according to claim 11 or 12,
wherein an availability of the at least one second
radio program in the near future is determined based
on a reception signal strength of the at least one
second radio program at a specific location.

The radio receiver according to claim 11 or 12,
wherein an availability of the at least one second
radio program in the near future is determined based
on a output signal strength of the at least one radio
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program and a location the radio station.

15. A vehicle (6) equipped with the radio receiver ac-
cording to any of claims 8-14.
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