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signals comprises a receiving device configured to re-
ceive broadcast signals, a recognition device configured
to be coupled with an audio content analysis system and
configured to perform an audio content recognition proc-
ess together with the audio content analysis system,
wherein the audio content recognition process is config-
ured to capture audio signal samples transmitted with
the broadcast signals repeatedly over time, to analyze
the captured audio signal samples, and to provide ana-
lyzing data indicative of audio content of the analyzed
audio signal samples, the recognition device further con-
figured to extract multiple items of data from the analyzing
data over time, a memory adapted to store therein a da-
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tabase containing multiple items of data extracted over
time and source information indicative of at least one
broadcast station associated with the extracted items of
data, an analyzing device which is configured to analyze
a plurality of the multiple items of data stored in the da-
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the analyzed items of data and to provide an analyzing
result for the at least one broadcast station associated
with the analyzed items of data, and an information pro-
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to a user based on the analyzing result for the at least
one broadcast station associated with the analyzed items
of data.
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Description

[0001] The present invention is related to a receiving
apparatus for receiving broadcast signals comprising a
receiving device configured to receive broadcast signals,
and to a method of providing information associated with
received broadcast signals.

[0002] Broadcastsignals transmitted by broadcast sta-
tions and which can be received by receivers, e.g. in-
stalled in a vehicle, often include several components
multiplexed together upon transmission. For example, it
is relatively common for a broadcast signal to include
both an audio signal (either stereo or monophonic) and
a RDS signal, where the RDS signal contains information
such as the broadcast station name, program type, music
information, artist information, and traffic information.
These multiplexed broadcast signals are often transmit-
ted from a base or broadcast station to individual receiv-
ers via frequency modulation ("FM"), where information
is conveyed through variations of the frequency of the
transmitted signal, or via amplitude modulation ("AM"),
where information is conveyed through variations of the
amplitude of the transmitted signal.

[0003] When a broadcast signal is received by a re-
ceiving device, it is typically demodulated by a demodu-
lator circuit and passed to both audio circuitry and RDS
receiver circuitry included in the receiving device. The
audio circuitry can extract the audio portion of the signal
(e.g., music or speech) and prepare it for playback
through a speaker or other output device. The RDS re-
ceiver circuitry can extract the RDS portion of the signal
and prepare it for processing by appropriate data
processing circuitry. As an example, the data processing
circuitry can display part or all of the extracted data to
the user as texton a suitable userinterface. Forexample,
via the RDS portion a broadcast station can transmit con-
tent description for its broadcast station, such as an-
nouncing music type (like "pop music" or "classical mu-
sic" or "talk"). It can also transmit some detailed descrip-
tion via radio text.

[0004] Inmultipleinstances, RDS datais often too gen-
eral. For example, it is not providing enough information
for a user to actually undestand the difference between
several broadcast stations. For instance, many broad-
cast stations are labelling themselves as "pop music",
wherein any further distinction is not available and cannot
be determined from the RDS data. Moreover, RDS data
is often inaccurate, because the content is often provided
by the broadcast station for its own advertisement. Fur-
thermore, content information support technologies are
limited to specific broadcasting methods, e.g. RDS is only
for FM broadcast stations, not on AM. These drawbacks
are even more present in an automotive environment,
such as in a vehicle where the driver has typically only
limited time and attention available for searching for ap-
propriate broadcast stations the driver likes to listen to
without compromising driving safety.

[0005] JP2001-186429 A discloses a digital broadcast
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receiver that stores information denoting a broadcast
schedule of programs having been acquired before with-
out discarding the information and effectively utilizes the
past information for future program retrieval. A storage
section stores received information denoting broadcast
schedules of past programs whose broadcast is finished
without discarding the information. Then the past pro-
gramis retrieved from information denoting the broadcast
schedule of the past program whose broadcast has al-
ready been finished, the information denoting the broad-
cast schedule of the past program can effectively be uti-
lized for the retrieval of a future program in the case of
retrieving a program belonging to the same title or the
series as that of the retrieved past program from the in-
formation denoting the broadcast schedule of a future
program going to be broadcast from now.

[0006] JP 2006-190027 A discloses an information
processing device which is configured to show music da-
ta by a music recognition means on a display in real time
when the music data are included in a content of TV
broadcasting and the like. A music data display system
extracts information on a characteristic quantity by a
characteristic quantity information extracting device from
the music information included in a content of TV broad-
casting and the like received by a tuner, and transmits
the information on a characteristic quantity to a server
through the Internet. The server recognizes the music by
carrying out the matching of the information on a char-
acteristic quantity and the music data included in a music
information database, and transmits information on a mu-
sic title, information on an artist, and the like correspond-
ing to the music to the characteristic quantity information
extracting device as the recognition result. The recogni-
tion result received by the characteristic quantity infor-
mation extracting device is associated with the content
including the original music information and recorded in
a storage device. When the content recorded in the stor-
age device is reproduced, the music is outputted from a
speaker, and, at the same time, the recognition result is
shown on a display.

[0007] Itis an object of the presentinvention to provide
areceiving apparatus for receiving broadcast signals and
a method of providing information associated with re-
ceived broadcast signals which is capable of reducing
the drawbacks described above with respect to limited
capabilities of RDS information and which can improve
user operability of such receiving apparatus.

[0008] The present invention is related to a receiving
apparatus for receiving broadcast signals and a method
of providing information associated with received broad-
cast signals according to the independent claims.
[0009] According to an aspect of the invention, there
is provided a receiving apparatus for receiving broadcast
signals comprising a receiving device configured to re-
ceive broadcast signals, a recognition device configured
to be coupled with an audio content analysis system and
configured to perform an audio content recognition proc-
ess together with the audio content analysis system,
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wherein the audio content recognition process is config-
ured to capture audio signal samples transmitted with
the broadcast signals repeatedly over time, to analyze
the captured audio signal samples, and to provide ana-
lyzing data indicative of audio content of the analyzed
audio signal samples, the recognition device further con-
figured to extract multiple items of data from the analyzing
data over time, a memory adapted to store therein a da-
tabase containing multiple items of data extracted over
time and source information indicative of at least one
broadcast station associated with the extracted items of
data, an analyzing device which is configured to analyze
a plurality of the multiple items of data stored in the da-
tabase for at least one broadcast station associated with
the analyzed items of data and to provide an analyzing
result for the at least one broadcast station associated
with the analyzed items of data, and an information pro-
viding device which is configured to provide information
to a user based on the analyzing result for the at least
one broadcast station associated with the analyzed items
of data.

[0010] According to another aspect, there is disclosed
a method of providing information associated with broad-
cast signals, for example received in a vehicle, the meth-
od comprising receiving broadcast signals with a receiv-
ing device, for example in a vehicle, performing an audio
content recognition process which captures audio signal
samples transmitted with the broadcast signals repeat-
edly over time, analyzes the captured audio signal sam-
ples, and provides analyzing data indicative of audio con-
tent of the analyzed audio signal samples, extracting mul-
tiple items of data from the analyzing data over time, stor-
ing in a database multiple items of data extracted over
time and source information indicative of at least one
broadcast station associated with the extracted items of
data, analyzing a plurality of the multiple items of data
stored in the database for at least one broadcast station
associated with the analyzed items of data and providing
an analyzing result for the at least one broadcast station
associated with the analyzed items of data, and providing
information to a user based on the analyzing result for
the at least one broadcast station associated with the
analyzed items of data.

[0011] According to another aspect, the invention also
relates to a vehicle comprising a receiving apparatus ac-
cording to the invention.

[0012] With the presentinvention, in principle, detailed
information regarding the broadcast stations available for
the receiving apparatus can be collected, processed and
provided to the user, so thatis becomes easy for the user
to select preferred content of a particular broadcast sta-
tion. The analyzing result provided by the analyzing de-
vice for one or more of the broadcast stations, which may
be provided to the user, is a result of a real analysis, not
of a broadcast station’s own information and/or adver-
tisement. For example, a broadcast station may submit
an information like "non-stop best hits" over the RDS por-
tion of the broadcast signals, however a real analysis
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would show that in fact only some music contentis broad-
casted by that broadcast station, wherein in fact the sta-
tion broadcasts a lot of talk in between, contrary to its
transmitted RDS information "non-stop best hits". The
invention provides the advantage that the typical or av-
erage actual contentinformation foreach received broad-
cast station may be communicated to the user, not only
the information of, e.g., an individual song which is cur-
rently played by a broadcast station, the broadcast sig-
nals of which are currently received. The user can then
easily select which broadcast station is actually matching
his taste or mood for listening because of the provided
typical or average actual content information about that
broadcast station.

[0013] Advantageously, multiple or all available broad-
casting technologies may be used in connection with the
present invention, such as FM, AM, DAB, etc. There is
no need to switch any broadcasting mode, since, in prin-
ciple, audio signal samples transmitted with all available
broadcasting technologies can be analyzed.

[0014] According to an embodiment, the recognition
device is configured to perform the audio content recog-
nition process with the audio content analysis system as
a permanent background process when receiving the
broadcast signals.

[0015] According to a further embodiment, the recog-
nition device is configured to perform the audio content
recognition process with the audio content analysis sys-
tem for a plurality of broadcast stations, particularly for
each available broadcast station.

[0016] In a potential implementation, the receiving de-
vice comprises a multiple tuner configuration and the rec-
ognition device is configured to perform the audio content
recognition process using one of the multiple tuners
which is not used for current content reproduction.
[0017] For example, the recognition device is config-
ured to extract at least one of the following items of data:
transmission frequency of the broadcast signals, broad-
cast station name, program name, content type, music
artist name, music song genre, music song chart history,
music year.

[0018] According to a further embodiment, the multiple
items of data stored in the database each include at least
one of the following: transmission frequency of broadcast
signals, broadcast station name, program name, content
type, music artist name, music song genre, music song
chart history, music year.

[0019] According to an embodiment, the recognition
device is configured to be coupled with the audio content
analysis system which is remote from the receiving ap-
paratus. For example, the recognition device is config-
ured to be coupled with the audio content analysis system
through a network connection, particularly through the
Internet and/or a telecommunications network.

[0020] For example, as an audio content analysis sys-
tem, there may be used a server provider system, as e.g.
described in JP 2006-190027 A mentioned above, which
recognizes the music contained in the captured audio
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signal samples by analyzing (e.g. matching) of the cap-
tured audio signal samples and any music data included
in a music information database, the server provider sys-
tem has access to.

[0021] There are also other potential music analysis
service systems available to be used as an audio content
analysis system in connection with the presentinvention,
such as the known "SHAZAM" music analysis service or
similar. Such music analysis service systems can, e.g.,
identify songs based on short audio signal samples and
internet databases. The "SHAZAM" music analysis serv-
ice, on the one hand, is providing detailed information
about the content, but it does not track the content history
and itdoes not link the content to an audio source. There-
fore, from this music analysis service alone, the user can-
not understand which source (e.g. broadcast station) is
playing his favourite type of music.

[0022] According to an embodiment, the recognition
device is configured to capture the audio signal samples
transmitted with the broadcast signals repeatedly over
time and to send the captured audio signal samples to
the audio content analysis system, whereas the audio
content analysis system (such as "SHAZAM") is capable
of analyzing the captured audio signal samples and pro-
viding the analyzing data indicative of audio content of
the analyzed audio signal samples back to the recogni-
tion device. As such, the recognition device receives the
analyzing data indicative of audio content of the analyzed
audio signal samples from the audio content analysis
system.

[0023] According to another embodiment, the receiv-
ing device is adapted to receive analyzing data indicative
of analyzed audio content information associated with at
least one broadcast station from a remote provider for
storing in the database. In this embodiment, any infor-
mation which is normally produced by the recognition
device and the analyzing device can also be received
from a remote provider, so that the database stored in
the memory may be supplemented by the analyzing data
from the remote provider.

[0024] According to a further embodiment, the analyz-
ing device is configured to analyze the multiple items of
data stored in the database by performing at least one
of the following operations: calculate an average content
from the multiple items of data per broadcasting station,
calculate a ratio of music content versus speech content
per broadcasting station, calculate a fraction of music
content listed in a public chart listing, calculate a most
frequent genre of music content per each broadcasting
station.

[0025] The embodiments as described above with re-
spect to the receiving apparatus can equally be applied
in connection with the method according to the invention.
[0026] Anembodiment according to the invention may
additionally comprise storing information in the database
which contains or is derived from RDS information trans-
mitted with the broadcast signals. Thus, the contents of
the database and the analyzing results can be supple-
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mented by RDS information associated with the respec-
tive broadcast station.

[0027] According to an embodiment of the invention,
the receiving apparatus according to the invention is an
automotive receiving apparatus.

[0028] Aspects and embodiments of the invention will
now be described with reference to the drawings, in
which:
Fig. 1 shows a receiving apparatus for receiving
broadcast signals according to an exemplary
embodiment of the invention,

Fig. 2A  shows an exemplary display of information,
e.g.onadisplay screen, in the form of a broad-
cast station list with RDS content information
as currently available in the prior art,

Fig. 2B  shows an exemplary display of information,
e.g.onadisplay screen, in the form of a broad-
cast station list with detailed content informa-
tion according to an embodiment of the inven-
tion,

Fig. 3 shows a flowchart diagram of a method for
providing information associated with re-
ceived broadcast signals according to an em-
bodiment of the invention,

Fig. 4 shows an example for interpretation of items
of data and providing analyzing results for
broadcast stations according to an embodi-
ment of the invention.

[0029] Fig. 1 shows areceiving apparatus for receiving
broadcast signals according to an exemplary embodi-
ment of the invention in a schematic block diagram. In
this embodiment, the receiving apparatus 1 is an auto-
motive receiving apparatus, which may be installed in a
vehicle, e.g., in a head unit thereof (not shown), receives
broadcast signals BS which are broadcast from an ex-
emplary broadcast station 2. The receiving apparatus 1
comprises a receiving device 20 which may be a con-
ventional receiving device as known in the art. The ex-
emplary receiving device 20 (another type thereof can
also be used, e.g. when applied to another broadcasting
technology) comprises an antenna 24 for receiving the
broadcast signals BS, a demodulator 21, an audio cir-
cuitry 22 which can extract the audio portion As of the
received signal (i.e., music or speech) and prepare it for
playback through a speaker or other output device (not
shown), and a RDS receiver circuitry 23 which can extract
the RDS portion Rx of the received signal and prepare it
for processing by appropriate data processing circuitry
(not shown). It will be understood that, as used herein,
the expression "coupled to" can be used to define either
a direct or an indirect connection between elements.
When it is referred herein to an installation of any part of
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the receiving apparatus in a vehicle, it should be under-
stood that the receiving apparatus or any part thereof
may also be installed in other installation locations where
the receiving apparatus may be used.

[0030] Particularly, the demodulator 21 can demodu-
late the received broadcast signal BS by a frequency
determined by the station or frequency thatis being tuned
to. The demodulator 21 can be analog, digital, or a com-
bination of the two. The output signal of demodulator 21
can be received by audio circuitry 22, which can extract
and decode the audio portion As of the received signal
and send it to a speaker circuitry. The output signal of
demodulator 21 can also be received by RDS receiver
circuitry 23 which can extract and decode the RDS por-
tion Rx of the received signal and send it to any appro-
priate output circuitry. For instance, the extracted RDS
data may be displayed to a user via any suitable display
circuitry, ormay be processed according to embodiments
of the invention.

[0031] The apparatus 1 further comprises a recogni-
tion device 30 which is coupled with the receiving device
20 and, in this embodiment, receives the audio portions
As output by the receiving device 20 (particularly output
by the audio circuitry 22). Further, in this embodiment, it
receives the RDS portions Rx output by the receiving
device 20 (particularly output by the RDS receiver cir-
cuitry 23).

[0032] Forexample, the receiving device 20 comprises
a multiple tuner configuration (not explicitly shown),
which is known in the art, and the recognition device 30
is configured to perform an audio content recognition
process, as described herein below, using one of the
multiple tuners which is not used for current content re-
production.

[0033] The recognition device 30 is configured to be
coupled with an audio content analysis system 40 (which
may be remote from the automotive receiving apparatus
1, such as "SHAZAM" described above provided by a
server computer, or may be installed in the vehicle, thus
is "on-board"). For example, the recognition device 30 is
coupled with the audio content analysis system 40 di-
rectly or via a network 80, such as the Internet and/or
any other telecommunications network and/or a vehicle
communications network bus, like the CAN-bus. To this
end, the receiving apparatus 1, which may be installed
in a vehicle, may use any known wired or wireless tech-
nology for communication with the audio content analysis
system 40 either directly or over the network 80. Accord-
ing to otherembodiments, the audio content analysis sys-
tem 40 may also be implemented in the vehicle, e.g. in
a portion of a head unit with appropriate memory capa-
bilities, or may be a distributed system with parts thereof
installed in the vehicle and other parts thereof provided
on aremote server computer and accessible via the net-
work 80.

[0034] According to another embodiment, the recog-
nition device 30 may be implemented in the vehicle, e.g.,
by comprising one or more microprocessors, for example
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installed in the head unit (not shown), wherein the one
or more microprocessors have access to a database
stored in a memory (e.g., located in the vehicle or on a
remote server computer) which are part of or form the
audio content analysis system 40. According to another
embodiment, the recognition device 30 and the audio
content analysis system 40 may both comprise respec-
tive one or more microprocessors, e.g. the recognition
device 30 comprising a microprocessor installed in the
vehicle and the audio content analysis system 40 com-
prising a microprocessor installed in a remote server
computer, which microprocessors communicate with
each other, e.g. over the network 80.

[0035] The recognition device 30, when coupled with
the audio content analysis system 40, e.g. wirelessly, is
configured to perform an audio content recognition proc-
ess together with the audio content analysis system 40.
For example, a microprocessor of the recognition device
30 provides commands and/or data to the audio content
analysis system 40 (e.g. a database or a server compu-
ter) when performing the audio content recognition proc-
ess, and receives data and/or commands therefrom. Al-
ternatively or additionally, according to an embodiment,
the audio content analysis system 40 (e.g. a microproc-
essor thereof) provides commands and/or data to the
recognition device 30 which is configured to receive such
commands and/or data for performing the audio content
recognition process.

[0036] The audio content recognition process per-
formed jointly by the recognition device 30 and the audio
content analysis system 40 captures audio signal sam-
ples As (or audio clips) repeatedly over time, analyzes
the captured audio signal samples As, and provides cor-
responding analyzing data indicative of audio content
(such as music content) of the analyzed audio signal
samples As repeatedly overtime. For example, analyzing
the captured audio signal samples may comprise com-
paring their audio content or parts thereof (such as the
music itself) with entries in a database stored in or re-
trieved by the audio content analysis system 40.

[0037] For example, the analyzing data may contain
information regarding music title, music artist name,
and/or genre etc. of the respective analyzed audio signal
sample. Moreover, the analyzing data may contain
source information indicative of the broadcast station
which is associated with the respective analyzed audio
signal sample.

[0038] The recognition device 30 extracts multiple
items of data from the analyzing data over time, which in
this embodiment were received from the audio content
analysis system 40. For example, the recognition device
30 extracts one or more of the following items of data
from the received analyzing data: transmission frequen-
cy of the broadcast signals, broadcast station name, pro-
gram name, content type, music artist name, music song
genre, music song chart history, and/or music year.
[0039] According to an embodiment, the recognition
device 30 is configured to capture multiple audio signal



9 EP 2 928 094 A1 10

samples As received from the audio circuitry 22 repeat-
edly over time. The audio content analysis system 40
analyzes the captured audio signal samples As and pro-
vides the analyzing data indicative of audio content of
the analyzed audio signal samples to the recognition de-
vice 30.

[0040] The apparatus 1 further comprises a memory
70 adapted to store therein a database 71. This database
71 contains multiple items of data which were extracted
by the recognition device 30 over time and source infor-
mation (e.g. frequency) indicative of one or more broad-
cast stations (such as SWR1, Energy, etc. shown in Fig.
2B)which are associated with the extracted items of data.
[0041] For example, the multiple items of data stored
in the database 71 are items of data which include a
transmission frequency of broadcast signals, abroadcast
station name, a program name, a content type, a music
artist name, a music song genre, a music song chart his-
tory, and/or a music year.

[0042] Theapparatus 1further comprises ananalyzing
device 50 which analyzes a plurality of the multiple items
of data stored in the database 71 for at least one broad-
cast station (such as SWR1 and/or Energy, etc., shown
in Fig. 2B) which are associated with the analyzed items
of data, and it provides an analyzing result for this broad-
cast station which is associated with the analyzed items
of data (such as shown in Fig. 2B for SWR1, Energy,
etc.). For example, the analyzing device may comprise
a microprocessor, or may be implemented by using the
same microprocessor(s) as the recognition device 30.
[0043] An information providing device 60, such as a
display device and/or a loudspeaker or other information
providing device, provides information to a user based
on the analyzing result provided by the analyzing device
50, i.e. provides information based on the analyzing re-
sult for the one or more broadcast stations which are
associated with the analyzed items of data (such as for
SWRH1, Energy, etc. shown in Fig. 2B). According to the
embodiment of Fig. 2B, this information to the user can
be provided or divided in multiple portions, such as for
speech, music, top artists, etc.

[0044] Preferably, the recognition device 30 performs
the audio content recognition process with the audio con-
tent analysis system 40 as a permanent background
process when receiving the broadcast signals by the re-
ceiving device 20. Advantageously, the recognition de-
vice 30 performs the audio content recognition process
with the audio content analysis system 40 for a plurality
of broadcast stations 2, particularly for each available
broadcast station, i.e. which can currently be received
by the receiving device 20.

[0045] Inanadvantageous embodiment, a music anal-
ysis service of an audio content analysis system (like
"SHAZAM", as mentioned above) could permanently run
as a background process in any radio tuner of a receiving
apparatus. It may permanently take short clips (or audio
signal samples) of the content of each broadcast station
(e.g.audioclipsinadouble tuner concept, similar to scan-
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ning RDS information in the background). Then, the mu-
sic analysis service may store music information together
with the source information and track the history over
time. As an analysis result, the analyzing device of the
receiving apparatus could provide detailed information
about each broadcast station.

[0046] The described music recognition process may
be performed repeatedly for building up an information
history. The database stored in the memory may serve
to store the recognition result (in other words, items of
data extracted from the analyzing data) for each broad-
cast station over a period time. The recognition results
stored in the database may be analyzed and compared,
and a typical and/or average content (not, e.g., a current
song only) of each broadcast station may be determined.
[0047] Advantageously, the determined typical and/or
average content information for each broadcast station
may be communicated to the user, not only the currently
playing song’s information (such as is currently available
from RDS data). Then the user can easily select which
broadcast station is matching his taste or mood for lis-
tening.

[0048] Fig. 2A shows an exemplary display of informa-
tion, e.g. on a display screen, in the form of a broadcast
station list with RDS content information as currently
available inthe priorart. Ina common use case, in current
radio tuners, the user sees the currently playing song
name and/or a station list, as depicted in Fig. 2A. If the
user likes this song, or if the user wants to listen to a pop
music station (like SWR1 shown in the first line of the list
of Fig. 2A), the user switches to that broadcast station.
But then, it may turn out that the user gets disappointed,
because SWR1 is basically a talk radio station, and the
played music was the only music played for a long time!
The rest of the time turns out to be talk, not music, so
that the user may get disappointed.

[0049] Fig. 2B shows an exemplary display of informa-
tion, e.g. on a display screen, in the form of a broadcast
station list with detailed content information according to
an embodiment of the invention, which can avoid such a
disappointment and help the user to select a better fitting
broadcast station to listen to. Particularly, as shown in
Fig. 2B, more detailed information is shown which has
been determined over time according to actually broad-
casted and analyzed audio signal samples (i.e. the
broadcasted music itself) with particular items of data
extracted from the analyzing data over time. For exam-
ple, for the broadcast station SWR1 (first line of the list
of Fig. 2B) different portions of an analyzing result as to,
e.g., speech, music, top artists, have been determined
according to the analyzed items of data stored in the da-
tabase over time associated with the broadcast station
SWR1. Thus, an additional benefit for the user is, for
example, reduced driver’s distraction, because the user
is able to select a broadcast station which fits best for a
long period of time as a result of the provided analyzing
result with content history and up-to-date information,
and therefore the user does not need to switch broadcast
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stations very often.

[0050] Fig. 3 shows a flowchart diagram of a method
for providing information associated with received broad-
cast signals according to an embodiment of the invention.
[0051] In step S1, a tuning step to the next broadcast
station is performed, e.g. by actuating a switch by the
user at the tuner interface. In step S2, a new station con-
tent snapshot ("SCS") is generated. That is, an audio
content recognition process is started by the recognition
device 30 for that broadcast station, with multiple items
of data to be extracted from analyzing data over time and
stored as SCS in the database 71 in the memory 70. As
shown in Fig. 3, a SCS may contain multiple data fields,
such as program name, content type, music artist name,
etc. For example, the program name can be determined
from an RDS data portion transmitted with the broadcast
signals, or can simply be the frequency of the transmitted
broadcast signals. In step S3, if such RDS information is
available, the frequency can be overwritten by the cor-
responding RDS program station (PS).

[0052] In step S4, a short audio signal sample or audio
clip for the broadcast station tuned in step S1 is captured
as an input for the audio content recognition process. In
step S5, the content type is analyzed. If the content type
is speech (step S6), this is stored in the database 71 of
memory 70 and the process goes on to step S10. If the
content type is music, this is stored in the database 71
of memory 70 (step S7) and the process goes on to step
S8 which sends the captured audio clip or audio signal
sample to the audio content analysis system 40 (here
designated as musicinfo service), which may be installed
in the vehicle ("on-board"), and/or on a server computer
("web server"), and/or may be formed by SHAZAM, as
described above. In step S9, the analyzing data provided
from the audio content analysis system 40 is received
and items of data extracted therefrom (SCS data set con-
taining items of data, such as content type, artist name,
song genre, etc.) are stored in the database 71.

[0053] In step S10, itis determined whether a data set
associated with the program name (i.e., frequency or
RDS PS) is already stored in the database 71 ("RSP-
DB"). If not, then a new radio station profile ("RSP") data
set is created (step S11), i.e. a new data set which is
associated with the broadcast station tuned in step S1.
In this new RSP data set, the SCS data set with the items
of data according to step S9 is stored. In any further it-
erations of the process as shown in Fig. 3, further SCS
data sets with items of data according to step S9 will be
added to the RSP data set. Thus, over time, a RSP data
set contains multiple SCS data sets, thus building a data
history associated with the broadcast station over time.
A RSP data set may additionally contain some statistics
calculated over the several stored SCS data sets, such
as percent music versus speech, highest percent of mu-
sic genre, top decades of music year, a music song chart
history, etc. After step S11, the process returns to step
S1.

[0054] If it is determined in step S10 that a RSP data
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set for that broadcast station already exists, then the SCS
data set with items of data according to step S9 is added
to the related RSP data set for further statistical analysis
(step S12). In step S13, the depth of the RSP data set
("RSP-depth") is increased by 1, and in step S14 the
recent SCS data set is deleted, since it is now stored in
the associated RSP data set for that broadcast station.
Then, the process returns to step S1.

[0055] According to an embodiment, the receiving de-
vice 20 or recognition device 30 is adapted to receive
analyzing data indicative of already analyzed audio con-
tent information associated with at least one broadcast
station from a remote provider for storing in the database
71. According to the example of Fig. 3, the receiving de-
vice 20 or recognition device 30 may receive over the
antenna 24 or network 80 an RSP data set and/ora SCS
data set associated with a particular broadcast station
from a remote provider (not shown), which may be sup-
plemented in the database 71.

[0056] Fig. 4 shows an example for interpretation of
items of data (such as stored with a SCS data set ac-
cording to Fig. 3) for providing some statistics, and pro-
viding analyzing results for broadcast stations according
to an embodiment of the invention.

[0057] In the left column, an example of a RSP data
set is shown. In the mid column, an exemplary interpre-
tation/calculation formula is listed for a respective RSP
data set entry. The respective data fields of multiple RSP
data sets, such as program name, content type, etc., are
interpreted for statistical purposes according to this in-
terpretation/calculation formula. In the right column, an
example of a graphical user interface ("GUI"), here dis-
play, is shown.

[0058] For example, the multiple items of data stored
in the database (in the above example, the multiple items
of data of a RSP data set) are analyzed by performing
at least one of the following operations: calculate an av-
erage content from the multiple items of data per broad-
casting station, calculate a ratio of music content versus
speech content per broadcasting station, calculate afrac-
tion of music content listed in a public chart listing, cal-
culate a most frequent genre of music content per each
broadcasting station.

Claims

1. Areceiving apparatus (1) forreceiving broadcast sig-
nals, comprising:

- a receiving device (20) configured to receive
broadcast signals (BS),

- arecognition device (30) configured to be cou-
pled with an audio content analysis system (40)
and configured to perform an audio content rec-
ognition process together with the audio content
analysis system (40), wherein the audio content
recognition process is configured to capture au-
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dio signal samples (As) transmitted with the
broadcast signals repeatedly over time, to ana-
lyze the captured audio signal samples (As), and
to provide analyzing data indicative of audio con-
tent of the analyzed audio signal samples (As),
the recognition device (30) further configured to
extract multiple items of data from the analyzing
data over time,

- a memory (70) adapted to store therein a da-
tabase (71) containing the multiple items of data
extracted over time and source information in-
dicative of atleastone broadcast station (SWR1,
Energy) associated with the extracted items of
data,

- an analyzing device (50) which is configured
to analyze a plurality of the multiple items of data
stored in the database (71) for at least one
broadcast station (SWR1, Energy) associated
with the analyzed items of data and to provide
an analyzing result for the atleast one broadcast
station (SWR1, Energy) associated with the an-
alyzed items of data, and

- an information providing device (60) which is
configured to provide information to a user
based on the analyzing result for the atleast one
broadcast station (SWR1, Energy) associated
with the analyzed items of data.

Thereceiving apparatus according to claim 1, where-
inthe recognition device (30) is configured to perform
the audio content recognition process with the audio
content analysis system (40) as a permanent back-
ground process when receiving the broadcast sig-
nals.

The receiving apparatus according to claim 1 or 2,
wherein the recognition device (30) is configured to
perform the audio content recognition process with
the audio content analysis system (40) for a plurality
of broadcast stations (SWR1, Energy), particularly
for each broadcast station receivable by the receiv-
ing device (20).

The receiving apparatus according to one of claims
1 to 3, wherein the receiving device (20) comprises
a multiple tuner configuration, and the recognition
device (30) is configured to perform the audio con-
tent recognition process using one of the multiple
tuners which is not used for current content repro-
duction.

The receiving apparatus according to one of claims
1 to 4,

wherein the recognition device (30) is configured to
extract at least one of the following items of data:
transmission frequency of the broadcast signals,
broadcast station name, program name, content
type, music artist name, music song genre, music
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10.

1.

12.

song chart history, music year.

The receiving apparatus according to one of claims
1to 5,

wherein the multiple items of data stored in the da-
tabase (71) eachinclude atleast one of the following:
transmission frequency of broadcast signals, broad-
cast station name, program name, content type, mu-
sic artist name, music song genre, music song chart
history, music year.

The receiving apparatus according to one of claims
| to 6,

wherein the recognition device (30) is configured to
be coupled with the audio content analysis system
(40) which is remote from the receiving apparatus

(1)

The receiving apparatus according to one of claims
1to 7, wherein the recognition device (30) is config-
ured to be coupled with the audio content analysis
system (40) through a network (80), particularly
through the Internet and/or a telecommunications
network.

The receiving apparatus according to one of claims
1 to 8, wherein the recognition device (30) is config-
ured to capture the audio signal samples (As) trans-
mitted with the broadcast signals repeatedly over
time, and the audio content analysis system (40) is
configured to analyze the captured audio signal sam-
ples and to provide the analyzing data indicative of
audio content of the analyzed audio signal samples
to the recognition device (30).

The receiving apparatus according to one of claims
1 to 9, wherein the receiving device (20) or the rec-
ognition device (30) is adapted to receive analyzing
dataindicative of analyzed audio content information
associated with at least one broadcast station
(SWRH1, Energy) from a remote provider for storing
in the database (71).

The receiving apparatus according to one of claims
1 to 10, wherein the analyzing device (50) is config-
ured to analyze the multiple items of data stored in
the database (71) by performing at least one of the
following operations: calculate an average content
from the multiple items of data per broadcasting sta-
tion, calculate a ratio of music content versus speech
content per broadcasting station, calculate a fraction
of music content listed in a public chart listing, cal-
culate a most frequent genre of music content per
each broadcasting station.

A method of providing information associated with
broadcast signals, the method comprising:
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- receiving broadcast signals (BS) with a receiv-
ing device (20),

- performing an audio content recognition proc-
ess which captures audio signal samples (As)
transmitted with the broadcast signals (BS) re-
peatedly over time, analyzes the captured audio
signal samples (As), and provides analyzing da-
ta indicative of audio content of the analyzed
audio signal samples (As),

- extracting multiple items of data from the ana-
lyzing data over time,

- storing in a database (71) multiple items of data
extracted over time and source information in-
dicative of atleastone broadcast station (SWR1,
Energy) associated with the extracted items of
data,

- analyzing a plurality of the multiple items of
data stored in the database (71) for at least one
broadcast station (SWR1, Energy) associated
with the analyzed items of data and providing
an analyzing result for the atleast one broadcast
station (SWR1, Energy) associated with the an-
alyzed items of data, and

- providing information to a user based on the
analyzing result for the at least one broadcast
station (SWR1, Energy) associated with the an-
alyzed items of data.

13. The method according to claim 12, wherein the meth-
od additionally comprises storing information in the
database (71) which contains or is derived from RDS
information (Rx) transmitted with the broadcast sig-
nals (BS).

14. A vehicle comprising a receiving apparatus (1) ac-
cording to one of claims 1 to 11.

Amended claims in accordance with Rule 137(2)
EPC.

1. A receiving apparatus (1) for receiving broadcast
signals, comprising:

- a receiving device (20) configured to receive
broadcast signals (BS),

- arecognition device (30) configured to be cou-
pled with an audio content analysis system (40)
and configured to perform an audio content rec-
ognition process together with the audio content
analysis system (40), wherein the audio content
recognition process is configured to capture au-
dio signal samples (As) transmitted with the
broadcast signals repeatedly over time, to ana-
lyze the captured audio signal samples (As), and
to provide analyzing data indicative of audio con-
tent of the analyzed audio signal samples (As),
the recognition device (30) further configured to
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extract multiple items of data from the analyzing
data over time,

- a memory (70) adapted to store therein a da-
tabase (71) containing the multiple items of data
extracted over time building a data history, and
source information indicative of at least one
broadcast station (SWR1, Energy) associated
with the extracted items of data,

- an analyzing device (50) which is configured
to analyze a plurality of the multiple items of data
stored in the database (71) for at least one
broadcast station (SWR1, Energy) associated
with the analyzed items of data and to provide
an analyzing result for the at least one broadcast
station (SWR1, Energy) associated with the an-
alyzed items of data, and

- an information providing device (60) which is
configured to provide information to a user
based on the analyzing result for the at least one
broadcast station (SWR1, Energy) associated
with the analyzed items of data.

12. A method of providing information associated
with broadcast signals, the method comprising:

- receiving broadcast signals (BS) with a receiv-
ing device (20),

- performing an audio content recognition proc-
ess which captures audio signal samples (As)
transmitted with the broadcast signals (BS) re-
peatedly over time, analyzes the captured audio
signal samples (As), and provides analyzing da-
ta indicative of audio content of the analyzed
audio signal samples (As),

- extracting multiple items of data from the ana-
lyzing data over time,

- storing in a database (71) multiple items of data
extracted over time building a data history and
source information indicative of at least one
broadcast station (SWR1, Energy) associated
with the extracted items of data,

- analyzing a plurality of the multiple items of
data stored in the database (71) for at least one
broadcast station (SWR1, Energy) associated
with the analyzed items of data and providing
an analyzing result for the at least one broadcast
station (SWR1, Energy) associated with the an-
alyzed items of data, and

- providing information to a user based on the
analyzing result for the at least one broadcast
station (SWR1, Energy) associated with the an-
alyzed items of data.



40

C e
T

EP 2 928 094 A1

60

50

N 71

‘}\)80

30

As
Rx

22

21

10

23

h 4

70

Fig. 1



EP 2 928 094 A1

%

wrdoyly yoeyg aezop EERIT
snoibipes Muoyduiis 5 JUGI-S mmwm
%P} ‘UOREISPCLT POPURIND 'BHUGT AIDAS SsmBu T

WOISSY 1D snoryis - {ava) Gundma

UOMNTIG 3URd0S ‘esspnby eunsuyd SISTIY 001
mﬁm:u WeINSUIRIL S JDDT THETg

OJU 313JREY TUOIIEIIPOE WOYS ‘WP E ASSAD SMaU TPDaIIG

M¥I0¥H/dOd 1STIVT — (W4d) ADNINI

= Bung ‘uipddaz ﬁma ‘proigbuwdg Aysng S8 THY doy

¥O0L MESSePY ‘Wioy ‘reund 5 09615 0961 56T
VOIEISPOUE L1045 ‘Hung ADAD SMaU IPD3sdg

MIOH/d0d 2ISSVTD — (Wd) THMS

JISNK 20y — W4 D18 |
TYOISSYID — MISSYIH
TVOISSYID — THMS
IVIISSYID — 01avida
J2ISNK d0d — ADYINT
JISNK d0d — THMS

¥
%
%
&
%
y
¥
i
]
N
N
i
iy
iy
5
N
L]
5
5
5§
§
e

<l

1y
4
5
%
4
4
%
]
&
3
&
&
¥
]
N
1)
\
¥
%
%
Yy
N
N

;
’
’
/.

mdqguxvad.\iw - um: uonels W4 - }S1j uonels

(ue Joud) ve b4

1"



EP 2 928 094 A1

AR

€Ls

viS

¢ B4

LLS

{dSH) emosd uonels oipes mau 2)earD

sonsness (dSH) spoud uvonels opes » L80-dsy
pajejas aip o1 ojul SOS ppe - oA u1 Apease sweu bHoud

,_, oLs
i

- (- ‘asuab Buos ‘swueu )sipe)

L +Hpdep-dSy=tidap-dsy 105 I SIEHEAE I BIOKS 4 395 6

L 3

h 4 (- AuezeyguaAIRS GOMPUBOG-UO) ww

OVIAISS O SN o) diy oipne puas
SOS w’Ep . it ¥ oo bl 9s
alsnw = adfiy usyuoo yoaads = adA} usjuoo
Acwuswu W 9I0S N.w AJowsy Ul 31018

r 3

yosads s1 Jusjuoo it

ISP S JUSIUOD Y

adiy

uBOD
azAeue

GS

S dip oipne uoys asmdes

- {aqeneAR OJuUl 12ADIBUM]) T 7
1E3A DisTaL

Aioysiy weyd Buos dismu
2i1uab Buos Jisnu

SWEU ISIIE 2SN

2dA1 usiuoD

Sd SOy = sweu wes

K SEUMIDADIBIONS

€S ‘sgeeAR O SOY It
F 3
= Asusnbaij = sweu weiBoxd aios
- ¢S SNS Mmau sjeiauab
2
1S UGCHIE]S JXaU O} 3un)

*

12



EP 2 928 094 A1

3

Usang) ‘sauojS Buijoy) ‘phoi yuid Sistie Qm Ik

. DPB PUB SaUWey Juanbel) 5o ¢ BlRIne)

UIeU 158 JSnul

aluaf Juanbay 50w ajeinae)
189k s fuos

001 581006, (Jop Aq 8pe2ap Juanbalj Jsou ajeinaged - aluef J1snus ‘Jeaf aisnus
1naads furew*
10 Jisnw Awepndod paauejeq Auew* sbuos Jeyd g} doj jo % alenojed -
10 isnu sy biq Aurews 1[09905 "SA JISPIL J0 08I 2NIY - faojsiy 1rey) Buos ‘adk; usjuod
LUMST allieu palojs o) ajm Aidws alieu weiboid
a|duwexs N9 BINULO} UoNBNajE)  Longjaldiau BJep (ayoid uoels oipel=) 45y

‘B4

13



10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt
European
Patent Office

Office européen
des brevets

=

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 2 928 094 A1

Application Number

EP 14 16 3387

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Jory of relevant passages to claim APPLICATION (IPC)
X EP 2 541 813 Al (HARMAN BECKER AUTOMOTIVE |1-14 INV.
SYS [DE]) 2 January 2013 (2013-01-02) HO4H60/58
* abstract * HO4H60/65
* paragraph [0002] - paragraph [0003] * HO4H60/37
* paragraph [0014] - paragraph [0030] *
* paragraph [0033] - paragraph [0046] *
* claims *
* figures 1,2 *
X US 20127129476 Al (WHIKEHART J WILLIAM 1-14
[US] ET AL) 24 May 2012 (2012-05-24)
* abstract *
* paragraph [0002] - paragraph [0011] *
* paragraph [0032] - paragraph [0033] *
* figures 1,2 *
X US 20137318114 Al (EMERSON III HARRY E 1-14
[US]) 28 November 2013 (2013-11-28)
* abstract *
* paragraph [0005] - paragraph [0035] *
* paragraph [0091] - paragraph [0094] * TECHNICAL FIELDS
* paragraph [0123] - paragraph [0127] * SEARCHED _ (IPO)
* paragraph [0136] - paragraph [0142] * HO4H
* paragraph [0168] GO6F
* claims *
* figures *
A WO 2005/079499 A2 (SHAZAM ENTERTAINMENT 1-14
LTD [US]; WANG AVERY LI-CHUN [US] LANDMARK
DIGITA) 1 September 2005 (2005-09-01)
* the whole document *
A WO 00/58940 A2 (GOTUIT MEDIA INC [US]; 1-14
LOGON JAMES D [US]; GOLDHOR RICHARD S
[US]) 5 October 2000 (2000-10-05)
* abstract *
* page 1 - page 4 *
* figure 2 *
_/ -
The present search report has been drawn up for all claims

Place of search

The Hague

Date of completion of the search

5 September 2014

Examiner

Seibert, Joachim

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




10

15

20

25

30

35

40

45

50

55

EP 2 928 094 A1

9

Europdisches
Patentamt

European

Office européen
des brevets

=

EPO FORM 1503 03.82 (P04C01)

Patent Office EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 14 16 3387

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

A

WO 2008/042953 Al (SHAZAM ENTERTAINMENT
LTD [US]; WANG AVERY LI-CHUN [US]; WONG
CHEE [GB]) 10 April 2008 (2008-04-10)

* the whole document *

US 2010/291861 Al (ANZURES FREDDY A [US]
ET AL) 18 November 2010 (2010-11-18)

* abstract *

* paragraph [0003] - paragraph [0004] *
* paragraph [0079] - paragraph [0093] *
* claims *

* figures *

EP 1 968 220 A2 (CONTINENTAL AUTOMOTIVE
GMBH [DE]) 10 September 2008 (2008-09-10)
* the whole document *

The present search report has been drawn up for all claims

1-14

1-14

1-14

TECHNICAL FIELDS
SEARCHED  (IPC)

Place of search Date of completion of the search

Examiner

The Hague

5 September 2014 Seibert, Joachim

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

15




EP 2 928 094 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 14 16 3387

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

05-09-2014
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2541813 Al 02-01-2013  EP 2541813 Al 02-01-2013
US 2013003986 Al 03-01-2013
US 2012129476 Al 24-05-2012  NONE
US 2013318114 Al 28-11-2013 US 2013318114 Al 28-11-2013
US 2014195028 Al 10-07-2014
WO 2005079499 A2 01-09-2005 CA 2556552 Al 01-09-2005
CN 1998168 A 11-07-2007
EP 1719273 A2 08-11-2006
EP 2408126 Al 18-01-2012
JP 4933899 B2 16-05-2012
JP 2007529029 A 18-10-2007
JP 2012095309 A 17-05-2012
US 2007143777 Al 21-06-2007
US 2011244784 Al 06-10-2011
US 2013010204 Al 10-01-2013
WO 2005079499 A2 01-09-2005
WO 0058940 A2 05-10-2000 AU 4066300 A 16-10-2000
DE 60037119 T2 21-08-2008
EP 1197020 A2 17-04-2002
WO 0058940 A2 05-10-2000
WO 2008042953 Al 10-04-2008 EP 2070231 Al 17-06-2009
ES 2433966 T3 13-12-2013
HK 1135527 Al 15-11-2013
US 2008082510 Al 03-04-2008
US 2011099197 Al 28-04-2011
US 2012079515 Al 29-03-2012
US 2013247082 Al 19-09-2013
WO 2008042953 Al 10-64-2008
US 2010291861 Al 18-11-2010 US 2010291861 Al 18-11-2010
US 2013102242 Al 25-04-2013
EP 1968220 A2 10-09-2008 DE 102007009730 Al 18-09-2008
EP 1968220 A2 10-09-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16




EP 2 928 094 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2001186429 A [0005] * JP 2006190027 A [0006] [0020]

17



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

